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Puc. 2. PaGouee mecTo ciecaps

CpeACTBEHHO Ha nojkax. Ecin o6uiero ocBeuweHusl HeJOCTATOUYHO, HAL CTO-
JIOM YCTaHABJIHBAIOT AONONHHUTENbHEL CBETHIBHHUK.
KpoMe TOro, B peMOHTHBIX MaCTE€PCKHX HJIH aTejbe JOJKHH ObiTh 000-
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oTkaouaercs or G64oxa nutanus. Torxa, nofasas HanpskKeHue Ha 3aXKUMB
X n Y, na6mognaiot ouryps JInccaxy.

Hrak, ¢ noMOLpo OPHCTABKH MOXHO JEMOHCTPUPOBATh W HabI01aTh
CaMble pa3HooGpasHble NPOmECCH: BHIIPSMJEHHe IEePEMEHHOro TOKa, Clio-
XeHHe B3aHMHO NEPIEeHAHKYJIAPHBIX KoJe6GaHu#, CABHT (a3 NpH HHAYKTHB-
HOt W eMKOCTHON Harpyskax, 3aTyXamliHe KoseGauus, OueHHs H T. A. Yc-
TPOACTBO paccuHTano aJa TeseBH30poB <«Pekopl», «Boaxos», «Enuceit»,

HO ero HeTpPyAHO HACTpOHTh M Ha paboTy € nOOBIM APYFHM TeJEeBH3HOHHBIM
NpHEeMHHKOM.

Ocumnnorpacth — uenas M3MepMTENnbHas
naGoparopHsi BXOQHOro KOHTpoOns

IIpu u3roToB/IEHHH U PEMOHTE pagHOJIEKTPOHHON annapaTypsl ycTaHaB-
JIHBAOTCA pasjHuHBE pajHo3AeMeHTh. UToOw y6enuTbess B HX HCHpaBHO-
CTH, MPOBOJHKTCH NPEABApHTE/IbHHE (BXOAHOR) KOHTpPOJB, KOTOPHIH MOXHO
OCYWeCTB/IATh ¢ HOMOLIBK NMPHCTABKH K JoboMy ocumisorpady. TlIpuHIK-
nHaJbHas cxeMa MPHCTaBKH H3o0paKeHa Ha pHC. 78.

IlpucraBka K ocuusiorpady HO3BOJseT MPOBepATH NPAKTHYECKH BCe
3JIeMEeHTH, yCTaHaB/IHBaeMLie B PAJHO3JIEKTPOHHBIE YyCTpolicTBa OHITOBOH
annaparypel: OT Pe3HCTOPOB O YNpaBJsfeMBbIX BeHTHJ/eEH (THPHCTOPOB), a
TaKXKe Jaer BO3MOXHOCTb OUEHHTb KaUeCTBO I[OTEHIHOMETPOB, KaTyHIek
HHAYKTHBHOCTH, HCOpaBHOCTb nepeksoyartenedf, pesae, tpaHcopMaTopoB
HT A

Takum o6pasom, ogHH ociuaiorpad MOMKeT 3aMEeHHTH MOUTH BCIO H3Me-
pHTeNbHYI0 1260paTOPHIO BXOLHOrO KOHTPOAS.

Heo6xopuMo HMeTb 8 BUIAY, UTO OCHEAJNOTpad CAYXKHT He TOJbKO AAA
Ha6/I0ACHHI PA3JIHUHBIX [IPOLECCOB, CBA3AHHHX ¢ H3MeHeHHeM (GOpMbl Ha-

1
Lems l
R2  Uccnedyemorit

33x Jaemenm

Puc. 78. Tlpusnunuanbuas anektpuye- Puc, 79. Coexunnene npH-
CKas CxeMa MPHCTABKH K ocumanorpady  CTABKH C OcuHAROrpadoM
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;ipux(eﬂuﬂ. Ocuunsiorpad MOXHO HCHOJIB30BATH KaK 3J€KTPOHHHA BOJIBT-
MeTp, OMMeTp, a MPHUMeHsA APHCTABKYy K ocuusiorpady, MoXHO HabioaaTh
ga 3KpaHe oCuH/OoTpacda XapaKTePHCTHKH TPaH3HCTOPOB, YTO PacIUHpseT
BO3MOKHOCTH HCROJIL30BaHHsA ocumiorpada B peMOHTHON H J0GHTEIbCKOM
npakTHKe.

IpucraBka co6HpaeTcs B MeTa/JIMUECKOM HJH TUIACTMACCOBOM KOpRmyce
pasmepamMu 50 X 75 X 100 MM c Hcronb30BaHHEM MaJjioraGapHTHOTO TpaHC-

opMaropa, NOHHXKaiwlero Hanpsxenne ¢ 220 no 6,3 B. Momuocrs Tpanc-
$opmaT0pa HeGosbmwasa (20 mMBtr), a norpebiaseMbli TOK He TPEBHINaET
2—3 MmA.

Pa6ora ¢ npucraBsxkoi Busoaw npucraBku I, 2, 3 coepussior
¢ COOTBETCTBYIOIIMMH BHIBofaMH ocuHisiorpada (puc. 79). Ocuuanorpad
epeBOAAT B PeXHM paboTH C BHEIIHEH CHHXPOHH3alHMeR HJH C passepTKolt
OT BHelIHero HcrouHuka. Ilonmkiiouator nmpucraBky K cetd. Ha 3kpaHe no-
§BHTCSl FOPH3OHTAJIbHAA JUHHs (ec/iH BHBOAH [ H 2 He 3aMKHYTH). 3aTeM
HaXXuMalor kHonky KHI, yutus Ha asKkpade ocumyiorpada HOMKHA IHpH
9TOM OTKJIOHHTBCS Ha HeKOTOphHi yros. PyukaMm «YcHJeHHe 110 rOpH30H-
TaJH», «YCHJeHHE MO BepTHKAJH» H «YCTaHOBKa [0 BepTHKaJH» J0OHBa-
J0TcsL TOTO, uToGH! JIHHHS pacrojiarajach B EHTpe 3KpaHa mop yriom 45°
K FOpH3OHTaJbHOH ocH. [{nmuHa H306paxeHHs AoJKHa GHITh paBHa MOJO-
BHHe AHaMeTpa 3KpaHa-.{puc. 80). _

TlpoBepsiembiil 3jeMeHT Bcerna HOAKMIOUAIOT K BEIBOAAM IPHCTAaBKH 3
H 2. BepTukanbuasi nuMHA Ha 3Kpade (cM. puc. 80) cBHAeTesBCTBYET O KO-
POTKOM 3aMHIKaHHK, rOPH30HTaJbHas — 06 o6pbiBe B LieNH WJIH B 3JIEMEHTE.
Xapakrep H306paKeHHS Ha 3KpaHe ocuujorpada onpelessieTcsi 3aBHCH-
MOCTBIO CONPOTHBJ/IGHHA HCHBITYEMOTG 3JIEMEHTA OT BeJHYHMHBEL H NOASAPHO-
CTH NMOJBOIUMOIO K HEMY CHHYCOHA2JBHOIO HanpsKeHHA.

TNokaxkeM, yTo MOXHO YBHAETb Ma 3KpaHe ocUmBJIorpada npH Hccle-
JKOBAHHH CACYIOLIMX 3JIEMEHTOB. .

MonynpoBoxHHKOBH e IHOZAH. [10JAPHOCTE BKJIIOUEHHS H BHX
KPHBEIX Ha 3KpaHe noKasaHw Ha pHc. 80,a,6. IIpu o6partHom BK/IIOUE-
HHH AHOJa NoAyuyaercs KpuBas, H3oGpaxceHHad Ha pHc. 80,8. Tak Mox-
HO OnpeleJHTh BHIBOAH aHOJZa H KaTroAa JHOJOB, Y KOTOpHX cTepTa
MapKHPOBKa.

Ecnn BepmimHa yrja Ha 3kpade CKpyrJieHa HJH OJAHa H3 €r0 CTOpOH
MHoro OoJsbllle ApYyroil, HJIM HanpaB/ieHHe APAMBIX CHJBHO OTJHYaeTCA OT
TOPH3OHTAJBHOTO H BEPTHKAJBLHOIO, TO JHOM ROJIKeH GhTh 3a6paKoBaH.

Cra6unurtpoHu. Ecau HanpskeHHe craOH/H3allHH CTaGHJIHTPOHA
Menbmie 10 B, Ha ropHzoHTaAbLHOR JIMHHH NOABHTCA H3JoM (pHc. 80, e).
Paccrosinue ot H3/oMa 10 BEpTHKaJbHON JHHHH GYJeT COOTBETCTBOBAaTh Ha-
ApaxeHuio crabuanzanun (B Hamem ciaysae 10 B). .

Cenenosbe BeHTHJH Ecan 3neMerT ucnpasuulil, To Jyy Ha 3K-
pane Gygmer BeiuepuuBaTh FOPH3OHTAJBHYIO JIHHHIO, KOTOpas IIaBHO Iepe-
XOAMT B BepTHKajabHy (puc. 80, 0).

V HemcnpaBHOro 3J€MeHTa BepTHKaJbHasl 4acTh OCHHJJIOrpaMMbl Gyxer
OueHb KOpPOTKOf MJH ¢ GOJabUIMM HaKJoHOM. Takass KpHBaf CBHIETENbCT-
ByeT O GO/IbINOM NajeHHH HanpsXKeHHS Ha BeHTHJe NPH NPOXOXKAEHHH TOKa
B npAMoOM HanpasJieHHH. [lafleHHe HanpsIKeHHS Ha Ce/IeHOBBHIX BHIMPAMHTE-
Asx MHoro GoJsiblie, yueM Ha FepMaHHeBHIX HJIM KPeMUHEBHIX.

4 B. BacTtauoa 97
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Prc. 80. OcunanorpaMmui, noJyueHHHe NPH NPOBEPKE 3AEKTPOPARRO+
3JIEMEHTOB

TyHnenabnne aAuo0AH. Cnocob BriAOueHHS [OKazaH Ha puc. 80, e.
XapaKTepHCTUKa KCIPABHOrO JHOAA H300pameHa Ha pHCyHKe (Kpusas I).
UHorna, yBeldunBas yCHJEHHE M0 TOPH3OHTAJH, YOAETCA NOJYYHTb KapTH-
Hy, MOKa3aHHyIO Ha PHCyHKe (KpuBas 2), Kotopas npeiacrasisier co6ofi TH-
IHYHYI0 XapaKTEPHCTHKY TyHHeJbHOTO AuoAa. llepem mpoBepKoii npyrux
neranell pyuky «YcHJeHHe MO FOPH3OHTZJIH» HEOGXOLMMO MEPeBeCTH B Mo-
0}k eHHe, HalileHHOe BO BpeMsi KaJHOPOBKH.,
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YnpaBnaeMbe BeHTHAH (THpucTopH) (puc. 80,2). Bux

JbTaMIepHON XapaKTePHCTHKH MJIA HCHPABHOIO 3JjeMeHTa (C OTKJIOYEH-
HHM YNPaB/SOWHEM BHBOLOM — ¥YJ) nokasan xa puc. 80,ax, I.
Koraa ynpapasiiomuil 3/1eKTPO COCAHHSIOT C 3aKHMOM 2, THPHCTOP OT-
KpHIBaeTCA M JIyy PHCYeT Ha 3KpaHe KPHBYIO, MOXOXYIO Ha XapaKTePHCTHKY
00bIUHOrO IHOJa, BKJAIOUEHHOrO B NPOBOAAlleM HanpaBsieHun (puc, 80, o, 2).
. Tpansucropn. [NoakmoueHnne HX K NMPHCTABKE NOKa3aHO Ha PHC
80, 3. Ecin BHBOABI MHTTEpA M KOJJIEKTOPa [OMEHATb MECTAaMH, PHCYHOK
#a 3KpaHe He u3MeHHTCs (6asa ocraercsl He mojkJitoueHHoH). Jlyu Ha K-
paHe NpPOUYEPTHT FOPH3OHTAJIBLHYIO JHHHIO, OHA MOXET OHITh CNeTKA H30THY-
Ta. 3aTeM NPHCOGARHAIT 6a3y K 3aXHMy 2 H MOJYyYaloT XapaKTepHCTHKY,
B300paxenHylo Ha puc. 80,3 (/ — gna TpaHsucropa Thma p-n-p, 2 — 1
‘TMna [-p-n). JTo emle OAUH CIOCOG Onpefe/ieHHsi BHIBOAOB 3/1CKTPOLOB He-
3BeCTHHX TpaH3HCTOPoB. [IpH mepek/icueHHH BHBOAa 6as3hi Ha 3aXKuM J
epBasi ocumJIOrpaMMa, m3obpakenHas Ha puc. 80,3, GyneT cooTBETCTBO-
BaTh TPaH3UCTOPY M-p-Ii. ,

Ecnu npu mcnbiTaHHsIX TPaH3HCTOPOB Ha SKPaHe He IOABHTCA Xapakre-
PpuCTHKa B BHHe OYKBH L, 3TO 3HAUHT, UTO B LENH 3JEKTPOJOB TPaH3HCTO-
‘pa umeercs o6puiB. Korna onHH M3 OTpe3KoB ocuusiorpaMmul (Gyksel L)
H30THYT, 3TO O3Hayaer, YTO HEHCIPaBeH OAMH H3 P-I NEpPexXofOB TPaH3H-
cTopa. '

H3ru6 BeprHKaNbHON JHHHH CBHIETENLCTBYeT O G0JBINOM CORPOTHBJE-
HUH B [pPSMOM HanpaBJIeHKH, HAKJIOH TOPH30HTAJIBHON JIHHHH — O MaJjioM
'06paTHOM COIPOTHBJIEHHU nepexola (Goabiolt o6paTHHE TOK KoJIeKTOopa).
OTKJIOHEHHE CTOPOH YrJla OT TOPH3OHTANH H BEePTHKAJM yKa3blBaeT Ha MJO- -
XOe KayecTBO Nepexo/ioB.

OO6bi9HO y MOIIHBIX TPaH3HCTOPOB (HaXe y caMHX JYyYIUHX) BCeraa
Habmonaercst GosbINOK o6paTHEIN TOK KoJiekropa. [TosroMy cHauala Hano
HCOLITAaTh HECKOJIBKO HCApaBHHX MOUIHBIX TPaH3HCTOPDOB H 3aTeM YXKe [0
HHM, KaK N0 3TaJOHaM, NpOBePATb ApyrHe. SIBJeHHA, yKa3HBalOUWIHe Ha KO-
POTKOE 3aMbIKaHHe HJIH O0OpHB B TPaH3HCTOPe, OAHHAKOBH HJIA BCeX THROB
TPaH3HCTOPOB,

OpHonepexoiaHue TpaH3HcTOpH. CxeMa BKJIIOUCHHA MO~
Kasana Ha puc. 80, k. CHauaja cJelyeT NPOBECTH H3MepeHHE C OTKJIOYCH-
HuM 3MuTTepoM. Ha 3KpaHe ocumisorpada Ho/IKHa ROABHThCA NpAMAaf
AUHHS ¢ HakaoHoM 30° Mo OTHOIIEHHIO K rOpH30HTaabHON ocH (puc. 80, x,
I). 3areM coepnHAIOT SMHUTTEP C 3a)XKHMOM 2, mpH STOM 4acTb NpAMOH Ha
9KpaHe NOJKHA M30THyTbCsl BBEpX (pHc. 80, %, 2). Ecam 3MurTep noaxiio-
9uTh K 3aXXuMy 3 (K 6ase TPaH3uMCTOpAa), BePTHKAJbHEIM CTaHeT HHXHHH
KoHen npamMoit (puc. 80, x, 3).

Pesucropn (noctoAaHHbHe H nepemeunnue). Hamepsasa
TPRHCNOPTHPOM YroJ HAKJIOHA MpAMO{ Ha 3KpaHe OTHOCUTEJIbHO TOPH3OH-
TaJig, MOXHO npUGIU3HTENBHO ONpeNeJHTh BEJUYHHB CONMPOTHBJIEHHUA pas-
JHUMKX pe3ucTopoB. s 3TOTO CleAyer HEnoJab3oBaTbh cxeMy puc. 80,4 n
rpaduk, uzobpaxenuufi Ha puc. 81, Haa pesucropos ¢ conpoTuBieHHeM Ho
100 OM ayu ma 3kpaHe Gyler BHYEPUHBATH BEPTHKAAbHYI0 OChb, CBhILIE
100 kOm — ropu3oHTaNbHYIO,

S1H ABe ppAMBe ONpeAe/AOT AHana3oH uaMepenuf ocupiiorpada. ITe-
pea usMepeHueM pesHCTOp CJAeAyeT MOAKMIOYHThL K 3axumaM 3 H 2. Oxun

99





image100.png
N ——= — =Tzsnin
§"-!> P77 m——— — —
x93 I - 1 ~q ]
RESIPY Y —— — ] -
S« —— 1] ]
N A ]
S
s o LU [ \
Sy 0 bt L i .
¥y § ———1 H—3 —
38 — 1] — 1 1T\
¥ 4 |/ I 1
§§ AR N T 0 O O
:5 2 -Illlllll-llllllll-lll
S
§§ , .IIIIIIII.IIIIIIIIIIIIIIIII

100 200 500 1Ix 2« 5x 10« 20x 50x 100x
Benuvuna conpomubienus

Puc, 81. I'paduk A onpeiencHHs BeMHUHHB COMPOTHB-
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Puc, 82. T'padux A1 HaXOXKACHHS eMKOcTef
IpoBepsieMbX KOHAEHCATOPOB




image101.png
H3 KpaWHHX BbIBOAOB M CpEAHHH BbHIBOJ PETYJNHDYEMOro pesucropa (moreH-
nHOMeTpa) NOAKJIOUaOT K npHcraBke. [Ipr noBopoTe OCH Hecaexyemoro
MepeMeHHOTO PEe3HCTOpa HAKJAOH NPAMOH HA IKpaHe AOJNIKEH H3MeHHTbCH,
Heuerkoe n3ao6paxenne JuHAM Ha 3KpaHe YKa3blBaeT Ha 3arpsidHeHHe nojs
BHIKHOTO KOHTAaKTa pe3ncTopa.

doTope3nCcTOpH noAKMOuAOT K 3axuMmaMm 3 u 2. Ecan sxoauoe
oTBEpCTHE (OTOPEryJNfATOpa NPHKPHITb, TO HA 3KPaHE MNOABHTCA npaAMafd,
HMeuIan HeGOJbUION yros nakjaoHa. EciH npubGop OCBeTHTb, NOABHTCH
BepTukaabuas npsamas, Menonbays rpadux, npuseaeHubiii na pHe. 81, MOX-
HO ONpeneJHTb CONpOTHBJEHHE NpuOoOpa NPH OCBELIEHHH C Pa3JHUHOH HH-
TEHCHBHOCTbIO. Tak noabupaioT ¢oTope3sHcTOpsl ¢ OJH3KUMH XapaKTepH-
CTHKaMH, a TaKxke KaJqHOpyIoT POTOIKCIIOHOMETPLIL.

Kouagencarops Jo6oro tuna Takixke MPHCOSAHHAIOT K- 3aXKHMaM
3 u 2. Ias ucnpapunlX KoHAeHcaTopoB eMkocThio A0 0,85 Mk®d Ha 3kpane
NOSBUTCS 3JJIHNC C FOPH30HTAJdbHON Goabuiol ocbio (cM. pHc. 80, »). Ilpu
eMkoctH, 6aunskoil k 0,85 M®, Ha 3Kpaue NONYYHTCA KpYyr, a IpH eM-
KOCTH, MOpeBhIUaomied 3Ty BeJHYMHY, CHOBA 3JUIMNC, HO C GOMbILOH Bep-
THKaJbuoH ochbio. M3Mepss orTHowenus 6oabliofi ¥ MaJliod ocelt 3JJHNCA,
MOXHO 1o rpagHKy, npHBeleHHOMY Ha DHc. 82, HallTH NpPHONH3HTENLHYIO
eMKOCTb KOHJeHcaTopa. Ecim Gosbliasi OChb 3JUIHICA HAKJIOHEeHA, 3TO CBH-
AETEJIbCTBYET O CJAHIUKOM OOJBIIOM TOKE YTEUKH KOHAEHCATOpa.

Karywxu, pene u TpaHCchoOpMaTopsh. BHBOAH KaTylek,
pesie g O6MOTOK TpaucdopMaTOpPOB MOAKMIOUAIOT K 3aXHMaM 3 H 2 npH-
CTaBKH M HaGJIOJAIOT 3JJHMNC Ha 3kpaHe ocumiiorpada. Ilpu murayxTHB-
HOCTH KaTYIUKH MeHbllle 5 ' #Ha 3xkpaHe noJiyuHrtcsi 3JLIHMNC, 6oJblliad OCh
KOTOPOro cJlerka HaK/JOHEHa OTHOCHTE/NbHO BEPTHKaJH, MPH HHAYKTHBHOCTH
5 I Ha akpaue Gyaer kpyr, a Boiutie 5 [ — sanunc, Goabliag ocb KOTOPOro
HEMHOFO OTKJIOHEHa OT rOopH3o0HTaJbHOH ocH. EcrecTBeHHO, 49TO TOYHOCTB
TaKHX U3MEpeHHH He BHICOKa, TAK K2K Ha BHJA OCLHJJIOrPAMMBI BJHSET HE
TOJILKO MHAYKTHBHOCTb, HO H €MKOCTb OOMOTOK. PopMa OCLH/IJIOrPaMMHI,
OTJIHYAIOIAACA OT OMHUCAHHOMH, yKa3blBaeT Ha KOPOTKOEe 3aMHIKaHHEe B Ka-
TyILKe.

MMes xatTyllkn, MHAYKTHBHOCTH KOTOpPbIX H3BECTHa, H3MepsAeMyl0 HH-
AYKTHBHOCTb MOXHO ONpEeAeNHTh CpaBHEHHEM.

[IpoBepka 3aekTpHYeckux wneneidi. Tak Kak ycTpoiicTBO
03BOJIfleT OUEHHBATh OUEHb MaJible 3HAYEHHs CONPOTHBJICHHA MeXAy 3a-
KHMaMH 3 H 2, er0 MOXHO HCNOJIb30BaTb AJIfi NpPOBEPKH BHIKJAWOYaTesel,
9JIEKTPOJIaMN, NpeaoxXpaHHTeNed, MOHTAXHBIX NPOBOAOB H 3JEKTPHYECKHX

Heney,

Mpucraska k ocumnnorpacy
ANns HabniofieHus XapaKTePHCTHK
TPaH3UCTOPOB (xapaKTepuorpag)

Ha puc. 83,a u3o6paxena cxeMa NpPHCTaBKH AJs HaGJIOZEHHA Ha 3K-
pade ocuMIOrpada XapakTepHCTHK TPaH3HCTOpoB. [lepeMenunlit pesucrop
R1 npepna3nayeH AJia pery/iiHpoBkH ToKa 6asu. K sxkpany npHkiaampaior
JIMCT KaJbKH ¥ OOBOAAT XapaKTepHCTHKY. THNHYHAA XapaKTepHCTHKa KOJ-
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Puc. 83. Hpucrapka x ocuuanorpady ans naGmoneHus
XapaKkTepHCTHK TPaH3HCTOPOB:

a ~- DPHHIKHNHA/bHES 3JeKTPHYeCKash CXeMa JAAs TPaH3RCTOPOB p-n-p,
a Ang n-p-n cinepyer MOMEHATb NOARPHOCTL BKJAIOYEHHS 9JEMEHTOB b
u Al; 6 — oCHOBHA XapaKTEPHCTHKA; 6 — CeMeliCTBO XapaKkTePHCTHK

JIEKTODHOI'O Mepexofia MoKa3aHa Ha puc. 83,0. BeprukanabHas och — TOK
KOAJNEKTOpa, TOPH30HTAMbHAA — HanPsKeHue Koajektopa. HakioH Kpusoi
onpeaenser obaacTb HacheHHs. Ha ropu3oHTalbHOH uacTH KPHBOH Bbi-
Gupator pabouylo TOYKY AJs ycuaurens kiaacca A. Ha puc. 83,8 kpome
JIMHHH FODH3OHTa/NbHOA pa3BepTkH | H300pa)keHa XapaKTepucTHKa obpart-
HOrO TOKa KQJIIEKTOpa NpU ToKe 6asbi /, paBHOM HYyJO (KpuBas 2), a Tak-
Xe BLIXOJHblE XapaKTepHCTHKH mpH Tokax 6asm 0,2...1 MA. Xapakrepucru-
KH, NOJIyYeHHbIE C MOMOMIbIO oCUM/IOrpada, MOXKHO CPaBHUThL C NpUBEJEH-
HbHIMH B CrpaBOYHHKAX.

Tpanaucropsl, npeAHa3HaueHHble A1 paGoThl B ABYXTAaKTHHIX KacKa-
jAax, OOJKHB HMeTb OJM3KHe napametrpbl. B HalleM npumepe nokasaH
TPaH3UCTOP CTPYKTYpPbl M-p-0, BKJIIOYeHHHIH no cxeMe O3, Tak Xe MOXHO
HCCJIEJOBAaTh H P-ni-p TPAH3HCTOP, COOTBETCTBYIOIUHM 06pa3oM MOJAKJIOUHB
ero K npucraske (8 cxemax 039, O5 uau OK),
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Mpocroik manorabapuTHblA YHMBEPCANbLHLIA
MCnbITATENbHLIH NPUEOP ANS NpoBepKHu
PaAUOINEMEHTOB

YHuBepCanbHbIH HMCNBITATEJAbHBIA NMPHOOp, MPHHIMNHAJNBHAA CXeMa KO-
TOpPOro H306paKeHa Ha puc. 84, MoXeT paboTaTh KaK BOJBTMETP, OMMETP,
reHepaToOp CHIHAJOB, HCOBITaTeNb TPaH3HCTOPOB, AHOAOB, 3JIEKTPONHTHUE-
CKHX KOHJEHCAaTOpPOB, KBapLEBLIX pe30HaTOPOB.

BoabrMerp. [as u3MepeHHs HanpsaXKEHHS MOCTOSAHHOIO TOKa 3aMbl-
KaoT 3aXuMbl J u M. ConporuBieHHe pe3HcTopa R onpeaenseT BEpXHHH
npejes H3MepeHua (uanpuMmep, 10 B aaa npoBepKH HanpAXeHHA CYXHX
371eMeHTOB, Gartapell u MaJjoraGapuTHbLIX axkkymyJasropos). Hamepsemoe
HalpsiKeHHe TMOABOAMTCA K FHe31aM «—», «+» BMecTro Oarapes MNHTa-
nuda. Ilpr paGore mpuGopa B KauecTBe BOJbTMeTpa Garapefika OTKJKO4Ya-
ercs.

H3mepenue conpoTHBIEHHS pe3ucTOpOB. Pesucrop, co-
NPOTHBJIEHHE KOTOPOTO HEH3BECTHO, MOAKJIIOYAT Mexny 3axumoM C H
«-+» HCTOYHHKA TOKa, COeAMHEHHOro ¢ 3axuMom M.

IlpenBapure/bHO HafO MOCTPOUTb TPaLyHPOBOUHBIA rpadHK, MOAKJIO-
qasi K MPHGOPY Pe3UCTOPRbI, COMPOTHBICHHA KOTOPHIX M3BECTHEL.

F'enepartop cHrHanoB ¢ pe3oHaHCHHIM LC-KOHTypoM HIHM C
KBapleBbiM pesosatopoM. BU unanpaxenue obpasyerca ua 3axuMmax M o
BY. Yro6nl yacToTa reHepauuy He mpesnuiana 2 MIu, Mexay 3axuMaMH
C u M BKIIOYZIOT AOMOJNHHTEbHHIH KouAeHCaTop eMKocTbio 600 n®. Cra-
GHJBHOCTb YaCTOTHl FEHepaTOpa HeBeJHKa, HO JAHAMa3oH 4acToT y HEro or
AJHHAOBOJHOBOrO 10 YKB. .

HN3mepenune o6patHOro Toka xoirekropa 1 k3o. [logkaioua-

10T GaTapelo, ‘COMPOTHBJEHHE pPEryJHpYeMOr0 pEe3HCTOpa yCTaHaBJHBAIOT
MaKCHMaJbHEIM; KOHTaKTbl BHIKJHOYaTedss B AOMKHb OHTb Pa30OMKHYTHL.
[Mocne sroro moacoesHHAIOT NpoBepsieMblli TpaH3ucTop p-m-p (&AA m-p-n
TPaH3HCTOPA NOJAPHOCTh BKJIIOUEHHs GaTaped HyXHO H3MeHHTb Ha obpar-
HYI0) H MO IIKaJje npu6opa OnpeaesioT TOK,

MaMepenne Koaddbuuuenra nepelayy tToKa Mg, C TOU-
HocThio 5%. Bukawouarenem B noakaoualor kK 6arapee uenb 6assl. [losopa-
YHBaf OChb pEryJHpyeMoro pe3ucropa RI, yCTaHaBJMBaIOT TOK KOJJIEKTOpa
Ik paBHEIM | MA. 3uauedne Koa(pdHuHeHTa NPAMOH nepesaun Toka Ay ,=
= 1k/I6 onpesensior HemocpeaCTBEHHO MO ILUKale pDEryJHPYEeMOFO pe3H-
ctopa R1. 'paayupyior WKagy TaK: NOCAeAOBaTesIbHO C BHIKJIOuartedeM B
BKJIOYAIOT TOYHLIH MHKpoaMnepMerp, 3axuMbl B u M coeaunsior. ITosopa-
yuBasl OCb pe3ucTopa RI, Ha KOTOpO# yKpemJieH yKasare/b IUKaJH, ycTa-
HaBJHBalOT TOKH Gasbl 16 330; 200; 100; 33; 20; 10 u 5 mxA. Kaxaomy
H3 3THX TOKOB COOTBETCTBYIOT CJICAYIOIIHe 3HAUYeHHs KoI(pQHUHEHTa Mepe-
flaY¥ TOKA, KOTOpHE M HaHOCATCA Ha WKany: 3; 5; 10; 30; 50; 100; 200. Oasa
MOIIHBLIX TPaH3HCTOPOB TOK KOJJIEKTOpAa MOXKeT OubThb ypesuueH (HanpH-
Mep, 40 4 MA). B TakoM ciayuae H3MepeHHOe 3HaYeHHe KOI(pHUHeHTa le-
pe/lauH TOKa TOXeE AO0JXKHO GbiTh YBeJHYEHO B 4 pasa,

[TpoBepxka uwacTOoTHHX CBoficTB TpaHuH3ucrtopa. Iloa-
KJI0Yal0T TPaH3HCTOp H YCTAHABJIHBAKOT TOK Koiektopa 1 MA. 3ateM K
3axkHMam A moak/ao4aloT mocaegoBareibo LC-KOHTYpH, HacTpoeHHHE Ha
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Bonemmemp do 108

Puc. 84. TlpuHlHmuasbHaf sJeKkTpHUECKAs CXeMa o
BHEIUHMA BHJ, YHHBEpCaJbHOFO NpuGOpa AAA NPOBEPKH
palHO3JEMEHTOB
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yacToThl B AnamasoHe 1..10 MI'u, u BHIAACHAIOT, F€HePHpPYeT JH MpoBepse-
MBI TpaHaucTop. Ecii B MOMEHT MOAKJIOYEHHS] KOHTYPa TOK KOJIIEKTOpA
pesKo majaeT, TO 3TO O3HayaeT, YTO TpaH3ucrop rewepupyer BU koneba-
HHsA. BMecTo Kose6aTesibHOTO KOHTYpPa MOXHO HCNOJIb30OBaTh KBAapUEBHIil
pesqQHaTOp.

lpoBepKa ypoBHs WyMa TPAaH3HCTOpAa., B koaiekTopHYIO
menb TPaH3WUCTOPa, paboOTaIOIEro B peXHMe reHepaTopa, BKJIOHAOT ApOC-
ceab HU (uuin BHIXOLHON TpaHcdopMaTop) H NapaiesbHo eMy MOAKJI0Ya-
IOT KaK MOXHO OoJiee KODOTKHMH INpOBOAAaMH FHE3f0 «3BYKOCHHMaTelb»
pagnonpuemMuuka. Ilpu 3ToM B rpoMKorosopHrese 6yaer ciasilled myM. Me-
HAS TPaH3UCTOPbl, MOXKHO NMORO6PATb TAKOH, YPOBEHb COOCTBEHHBIX IIYMOB
KOTOPOTro HanMeHbIIHH.

[Ipopepka nonynpoBOAHHKOBHX JLHOZROB. MHcnnuiTsiBae-
MBI AnOA moakaoualoT K 3axuMaMm J u M uan E. Ecaun guonx Heucnpases,
BOJIbTMETP NOKaXeT JHGO MoJNHOe OTCYTCTBHE HANpsXKeHHd, JHO0 NOJHOE Ha-
npaxenne Gataped. [l HCNpaBHOro AHOAA, BKJIOYEHHOFO B NPAMOM Ha-
npaBJeHHH, BOJbTMETP NOKaXeT HanpsxkeHue Gatapen muHyc 0,3 B (ansa
repMauneBoro auona) uaun 0,7 B (ansa kpemumesoro). s aHopa, BKJIO-
YeHHOro B OGDaTHOM HaMpDaBJeHHH MeXILY 3aXHMOM C H OTpHLaTesbHLIM
BHIBOAOM GarapeH, npubop nokaxer o6parTHbI TOK.

[TpoBepka 3NeKTPOJNHTHYECKHX KOHAeHCcaToOpoB. Hec-
NLITyeMbHl KOHIEHCATOP BKJIOYAIOT MexAy 3axuMmaMH C u M. [lo BeJn-
YHHE MMNYJbca 3apAJHOIO TOKa MOXHO CYAHTb O eMKOCTH KOHAEHCaropa, a
no TOKY yTeuk# — o ero Kauecrse. [onycrumbiit Tok yreukn I, (B Mumin-

aMnepax) AJR KOHAEHCATOPOB C paGOYMM HaMpsKeHHEM Upag——IOO B,
H3MepeHHbINl yepes 10 MHH nocjie BKJIIOYEHHS B IleNb, HE JOJIKEH [IpEBHI-
warb gHauenns [y=1X107* U ;.6 C4-0,01, rae C — emroctb KoHzeHCaTO-
pa, Mk®. HOBble (He OniBlIHE B ynorpe6neﬂuu) KOHJEHCATOphi Mepes H3-
MepeHHeM HaAO MOABEPrHYTb TPEHHPOBKE, T. €. NOAKJIOUHTL UX Ha 24—36 u
K HCTOYHHKY NMOCTOSIHHOIG TOKa C HalpsKeHHeM, paBHHIM paGodeMy Hanpsi-
JKeHHI0 KoHAeHcaTopa. Ecau crpeika HHAMKaTOpa GeCrnopsiiOYHO OTKJIOHS-
eTCsl, TO 3TO FOBOPHT O IJIOXOM KadyecTBe KOHAeHcartopa. MHaukaTtopoMm B
9TOM CJydae MOXeT GHTh MHJUIHAMIEpMeTp NOCTOSHHOFO TOKa CO IUKaJoi
4,5—5 MA uiig 6osiee UyBCTBHTEJbHBIH.

Illpopepxka xBapueBH X pe3oHaTOpOB. J[as »sroro Heo6-
XOfAHM TpPaH3HCTODP, KOTOPHIl MOXeT TreHepHpOBaTh Ha 4YacToTe A0
30 MT'u. ’

Ecau KBapuessift pe3oHaToOp HCnpaBeH, TO MPH NOAK/JIIOUEHHH ero K rHes-
naM A TOK KoJieKTopa GyJAeT MeHATbCH.

B xauecTse MHAMKATOpPa B ONMHCHIBAEMOM YHHBEpCaJbHOM npH6Ope Jyu-
1€ BCEro MCMOJib30BaTh MWIJIHAMNEpMeTp € npefesiaMH uaMepeHus 0,5—1
H 4,5—5 MA. Ilpy OTCYTCTBHH MHJNIHaMIIEpMeTpPa Ha 3TH MpEAehl H3Me-
PEHHSI MOMHO HCMOJb30BATh JIIOG0OH HMEIOMMHCA aBOMETp C H3MEPEHHAMH
B yKa3aHHbIX Mpejenax.

TpuGop cCMOHTHpPOBaH B IJIaCTMAacCOBOM Kopnyce pa3MepaMu 35X50X
X100 MM,
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Puc. 3. Pabouee Mecro 17is BHINOJHEHHS TOKAPHEIX pafoT:

] — 37eKTpoNaMna Ha KpoHINTedHe, 2 — NoJoYka AAS YeDTeXell H H3IMeDHTeNb+
HOrOo HHCTPYMeHTa; 3 — CTaHOK; 4 — HHCTpyMeHTaabubi#t wkaduuk, 5-— nox-
CTaBKa (pellieTKa); 6 — CTeJJIaXX [AJIS 3aroTOBOK M HeTanef

pynoBasnl paGouse Mecta [Jia BHIIOJHEHHS ClecapHbiX, TOKapHLIX W APY-
rux pabort.

[Tnowans paGouero Mecra ciecaps A0JAxHA OHThL He MeHee 1,6 M2
OcunoBHOe 060pyAOBaHKE — BepCcTak, Tabyper, THCKH, NPHUCNOcobieHRs M5
3akpenJsieHns obpabathiBaeMblx netanefl (puc. 2).

OGopynoBanne pabouero Mecta AJsl BHNOJHEHHS TOKapHHX paboT no-
Ka3aHo Ha pHC. 3.

NpUMEHRSMbIE NPU PEMOHTE

MHcTpymenTsl, npucnocobnenus u npuboptl,
2 3neKTpo6bITORBIX YCTPOHCTB

Caecaproui uncrpyment. Monorku crecapHsie Ha 0,2 u 0,5 xr, 3y6nuo,
KpeliuMekice/lb, KepHEP, YepPTHJAKA, MACCATHKH, KpyrIorybus, kycauku Go-
KOBble (6OKOpe3bl), HOXOBKa cjecapHasi, HOXHHUHEL 10 MeETajay, THCOUKH
pyunnie, apenb pydyHas (X0 5 MM); KOMIJIEKT OTBEPTOK DasHO# /JHHH H
nHameTpoM 3, 4, 5 v 10 MM; KOMIUJIEKT raeusbix KJwodehr ot 3 10 16 MM;
KOMIJIeKT METUHKOB M TUTalllek AJia Hape3aHMms pes3sOm M2, M2,5, M3, M4,
M5, M6 MM ¢ BODOTKOM M MJIalKOAEpIKaTesleM; KOMIMJIeKT CBepst OT 1 1o
10 MM (kenarenbuo wepes 0,2—0,3 MM); HanUJILHHKH JpaueBole, JHUHBE
¥ Ha6op nanduseli; NOJOTHA HOKOBOUHBE,
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5 Mpocrok TPaH3HCTOPHDIN BONLTOMMETP

Jna npoBepKH MW HaCTPOHKH TPAH3HCTOPHLIX NPHEMHHKOB, MOPTATHB-
HEIX MarHuTogonos, DBM u JApyrax ycrpolicts Tpebyercs H3MepsTh Ha-
NPAKEHHA OT COTHIX MoJseil BoabTa. [l TaKHX H3MepeHHH HeoOXOoAHM
AAMNOBHIH HWIH TPaH3MCTOPHHI BOJBTOMMETp MocTOsAHHOro ToKka. Ha puc. 85
NpHBEAEHA NMpPHHIMNKAIbHAS CXeMa TP2H3HCTODPHOrO BOJBTOMMETpA C BXOA-
HBIM conporBiaenHeM 50 kOM/B. Tlpegenn namepenns Hanpsxenuil: 0,2;
13 2; 10; 20; 100 u 200 B; conporusienuit: 500 OM — 1 MOwm. BoabToMMeTp
COCTOHT H3 pesucropos RI — R6, cayxamux po6aBOYHEIMH COMpOTHBJIE-
HHAMH, GaJaHCHOTO YCHJHTENs NOCTOSHHOPO TOKa 1O CXeMe ¢ OGLIAM KO-
JEKTOPOM H MHKpoaMnepMerTpa co Iukajiofi na 200 MkA. HawepeHue co-
NpOTHBJEHHH OCYIECTBJASETCH 3a cyYeT pa3b6alaHCHPOBKH YCHJWTeNf NDH
MOAK/MIOUEHHH HX K rHessaM Rx, 6iarofaps 4eMy ornajaer HeoOGXOAHMOCTDb
B NpHMEHEHHH NOMOJHHTEJbHOFO MCTOYHHKA TOKa AJA oMmMerpa. IlpuGop
MHUTAeTCA OT OAHOro 3JMeMeHTa «332». B BoabTOMMETDE MOFYT NPHMEHATHCA
TpaHaucTops TuHna MII39 mau apyrue ¢ xkoadHUHEHTAMH YCHJICHHA
B-20—25. Ilepemennnie pesucrophl —tuna CIIO —0,5, nocrosHHbE —
tuna MJIT—0,25, npuuem RI—R6 wenaTesbHO mog6HpaTh H3 ABYX nocJe-
ZOBaTeJbHO COEJHHEHHHX peauctopoB ¢ 5%-HuM ponyckoM. Pesucropst R7
# RY cayxar /s ycTAHOBKH UyBCTBHTEJLHOCTH H HaYaibHOH GaslaHCHPOBKH
ycHnuTeds W mocie HalaXHBaHus npHGopa cronmopsarca. llkana ommerpa
rpaiyHpyeTca Mo Mara3uHy CONDOTHBJEHHI WM NMpPH NOMOmM Habopa pe-
3HCTOPOB C TQUHOCTHIO He MeHee 5%.

[Ipy skcniyaTauMH BOJILTOMMETpa Nepej HauajJoM H3MepeHHH 3akopa-
ypBaloT rHe3la Ry u pesmcropoM RI2 ycraHaBanBalOT OTKJIOHEHHE CTpe.-
Ky Ha BCio WKaay (0 Kaas oMMeTpa). 3aTeM, pasoMKHYB ruesna Rx, pesu-
cropoM RI4 ycraHaBIMBaIOT CTPEJKY Ha Hylb (00 WIKaJlbl OMMETpa), ocie
9TOr0 MOXHO HauHHATh H3IMepeHHs. ’

Puc, 85, [puHuuMNHa/IbHas 3/eKTpHYecKas cXeMa TPaH3HCTODHOro
: BOJILTOMMETPA
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ManoraGapuTtHbiii UHDPOBOH# MyNbLTHMETP
(recTep)

Hudposoit MynbTuMerp (Tectep), NPHHUMMHAIbHAA CXeMa KOTOPOro

H300paXxena Ha puc. 86, KOHCTPYKTHBHO BHIIOJHEH HA MHTErpalbHON CXeMe
K572[1B2A (B, B) (BUC). .

OcHOBHBIE TEXHHYECKHE napaMeTpbl Tecrepa
Huanazon H3MEpACMBIX BEJHUHH!

[Nocronupoe uanpsixenne , , . . . 1—19,99 B
0,01—19,99 B

Ilepemennoe Hanpsixenwe . . . . , 1—19,99 B
0,01—19,99 B

[Mocroswnmit Tok . , . . . . . . 1 MA—1999 A
1 MxA — 1,999 MA

ConpoTtuBaense . . . . . . . . . 1 Om — 1,9999 kOMm
1 kKOm — 1,999 MOm

[MutanBe , . . . . . . . . . . +5 B, 60 MA

ITo cBoeMy ycTpoiictBy unTerpaibnas cxema K572I1B2A mpeacrapaser
co60fl MHJIJIHBOJBTMETDP C BXOAHBIM conpoTusienneM 20 MOwM ¢ aHanoroso-
UH(POBHM Npeobpa3oBaHHeM H BHIXOAOM HA CeMH3JIEMEHTHbI HHAMKATOP.
Cxema paGoTaeT MeTOOM CpaBHEHHA, AJA KOTOPOrc HeoGXOAMMO Ha BHIBOJ
13 moparb cTaGuAH3UpOBaHHOE onopHoe HanpsikeHue + 1 B, Murerpanbnas
cXeMa MHUTaeTcs OT ABYXMoJsapHoro HcrouHuka — 5 B, 1 MA u + 5 B, 60 MA.
Ona MoXeT YNpaBJATbCA KaK OT BHEUIHEro TaKTOBOTO TeHepaTropa, Tak H
OT BHYTpeHHero (BKJIOYeHHEM De3HCTOpPa H KOHAEHCATopa) HAH KBApLEBOro
crabunusaropa. C Ueblo YMeHbIUEHHS BJANAHMA MyJabcaunyu yactoroit 50 'y
Ha TOYHOCTh H3MEpDEHHS YacToTa T'eHeparTopa AOJMXKHa ObiThb KpaTHO# 50 I'l
{TunHunble yactoth 40, 50, 100, 200 «I'n). Jos npoBepkH BHIXO4A MHKPO-
cxeMbl Ha BbiBoa 20 HeoOXoZHMO MoaaTth + 5 B oT HCTOYHKHKaZ MHTaHHA, TOr-
Aa Ha uugurartope Oymer uucao 1,888. ITpu naMepenuu moCTosIHHOrO Ha-
npfAXeHusa HcRojab3yerca AeduTens RY n R7 n RI10, R7. Ananorguno usme-
psieTca M MepeMeHHoe HalpsKeHHe Mpu Hcnoab3losawuu auoaa 5. Ilpu us-
MepeHHUH TMOCTOSHHOIO TOKA BXoA IUYHTHpyeTcs pe3aucropaMu RS u R6. Ua-
MepeHHe MePeMeHHOro ToKa cioxHee. CONpoTHBJIEHHE H3MepseTcs MO0 3aKo-
ny OMa. B kayectBe ncrounukos cTaGHJLHOrO ToKa ucnosbayworea T4, T5,
I/ MATaHMA MHKpoOcXeMbl mpeoGpasoBarenb xHa tpaHcdopmatope Tpl. Ec-
JU NPUMeHSeTCs CeTeBOl 6JOK MHTaHHsA, TO JOCTATOYHO MEXAY BHIBOAAMH
22 u 23 BkmoyuTth peauctop 100 kO, a mexay suiBogamu 21 n 23 — KoH-
nencarop 100 n®. DTu sneMeHTH BKJIOYAIOT TAaKTOBLIi TeHepaTop B HHTe-
rpajbHoii cxeMe. MHTerpasibHas cxema MHTaeTCs NMOCTOSHHLIM HalpsiKeHH-
eM +5 B. Jlaunsie nopblmatomiero tpaHcgopMmaropa Tpl: obmorku I+XI
no 20 sutkos, nposox I139B 0,1, o6morkn XII u XIII nmo 3 BuuTa, mpoBOA
[T3JIIO 0,1. PeppuroBoe Koabuo MH2000, 6 X 3 X 3 mMm.

My bTHMETp CMOHTHPOBAH B IJIACTMaccOBOM Kopnyce pasMepoM 170 X
X 50 X 20 MM,
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Mpocroi ucnbiTaTens TPaH3MCTOPOB
no60oit nposogMMOCTH

- Ha puc. 87 npusesena npHANMNHadbHas CXeMa MPOCTOTO HMCNLITATENN
TpaHaucTopoB. OH npeacrasiser co6o0fi HeCHMMETPHUHHIE MyJbnTHBHOpa-
TOp, COOpaHHBIA Ha AByX TPaH3UCTOpAX DAa3JHYHOA MPOBOAMMOCTH (N-DP-TI
T! u p-n-p T2), npuueM ONMH M3 HHX 3aBeOMO HCTpaBHHI, a Apyroit —
nposepsaeMeiii. Pa6ora MyabTHBHGpaTOpa NpOBEPAETCs C NOMOIIBIO MHKPO-
TejedoHa, MnoakawouaeMmoro K ruesgy 7J/I@. Iluraercs ucnbltatenb or oa-
HOro 3JieMeHTa HanpsxenueMm 1,5 B.

Ilpyu BrJAIOUEHHH UCOPABHLIX TPAH3HCTOPOB B MUKpPOTE/IE(HOHE BO3HHKAET
rpoMkHit 3ByK. Ecsit 0fMH U3 TpaH3HCTOPOB IJIOXOrO KauecTsa, To 3BYK Oy-

A€T MPEPBIBHCTHIM HJH UIUNALKM, HpH BKJAIOYCHHH HEHCNpABHOro Tpau3x-
CTOpa HCMbITATE]b 6y118’l‘ MOJIYaThb.

Tt n-p-n 72 p-np

Puc, 87, [IpunuunuanbHas cxeMa H BHeIUHHMAi BHI IPOCTOro
HCTIHITaTeNsl TPaHSHCTOPOB
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TakuM o0pasoM, A NpoBepkH TPAH3HCTOPOB HYXHO HMETb OAHH HC-
NpaBHBI TPAH3KUCTOP TUNa N-p-0 ¥ OAMH TUNa p-N-p. OTCYTCTBHE B A2aHHOM
nprbéope MHKpoaMmnepmerpa, NpUMEHAEMOro B GOJNBIIHHCTBE APYTHX HCIIH-
Taresefl TPaH3HCTOPOB, JeJiaeT ero AOCTYNHBIM /JIl M3TOTOBJIEHHS NPAKTH-
yecKn JI0ObiM pajHoMacTepoM H PaXHOJIOOHTe M.

CaenyeT OTMETUTDb, YTO MCIBITATEJNb He NOBPekK/JaeT HCIbITyeMble TPaH-
3HCTOPHI /laJKe MPH HenpaBHJIbLHOM MOAKJIOYEHHH HX BBIBOJOB.

B kauectse MukpoTeneoHa MOXHO HCIOJB30BATh KAICKJH THMA
I35M-4, IOMUI uaun TM-2,

61 Mpocreiwunmii curHan-reseparop
Ha ofHOM cTabunutpoHe

[Tpubop MOXKHO HCNOJIL30BATL B KayecTBe MPOCTeiilllero CHrHajna-TeHe-
patopa JJiA HaJaXHBAHHA Pa3JH4HOH YCHJHMTEJIbHON H NpHeMHOH pajHo-
annapartyphl.

CurnaJj-resepatop cobpau Ha crabusutpore [I810 (npuroausl Takxke
J808 uau [J814A — [1814@'). [TpunuunuancHan saekTpuuecKkas cxeMma npu-
6opa noxkasaHa Ha puc. 88,

Becb ananason gacror reneparopa 100 x['u — 27 MI'n pasbur Ha nsaTh
nopauManasonos; 100—300 xI'u, 300 «l'y— 1 MTIu, 1—3 MTIu, 3—9 Mru,
9—27 MTIu,

MakciManbHoe RanpsikKeHHe HA BLIXOAE PeHepaTopa COCTaBJAfeT eNHHH-
O5l MHJJIHBOJBT. PexkuM paGoThl reHepaTopa yCTAHABJMBAIOT NEPEMEHHBIM
pesucropoM RI. Iluranue ocyluectsiaserca or Garapeit Hanps:KkeHneM 12 B
HJIH OT OT/IeJIbHOTO BbilIPAMUTEJNA.

Karymkn LI — L5 cOBMeCTHO ¢ KOHZEHCATOPOM MNepeMeHHON eMKOCTH
C3 o6pa3syior KoJebaTesbHbe KOHTYPb, BbIAEJAIONHE UYACTOThl, KOTOpBIE
MOXHO NOJIYYHTbh Ha BBIXONe reHepaTopa.

Karymku remepatopa HaMaTblBalOT Ha KapKacax AHaMeTpoM 7,5 MM C
noactpoeunbiMu cepaeunnkamu CLP-1 (npumensiotes B ycuaumrtenax 14
TesleBu3opoB). HaMoTounble faHHbIE KaTylleK NpuBejexsl B TabJuLe.

Katyuika ' Yneno BHTKOB Mposoa
L1 270-+270 7o 0,1
L2 260 [13J10 0,12
L3 80 210 0,12
L4 30 [»B-1 0,2
L5 10 »B-1 0,2

Karymiky LI — L3 naMaTHBalOT BHaBaJ, WIMPHHA HAMOTKH 7 MM; Ka-

tymikd L4 u L5 — B ogud cJOB, BUTOK K BHTKY. KoHaeHcarop nepeMennoi
€MKOCTH MoXeT OulThb ji060ro THIA.

Hacrpausalor rerepaTop npu BHIKJTIOHEHHOM NHTaHHH. Bhixox reHeparo-
pa CoeaMHAIOT ¢ BHIX0AOM atasonsoro ['CC, a napasiiesbHO KOHTYDY MOXKJIO-
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Puc. 88. Tlpunuunuansbhas sfnekTpuueckas cxeMa CHTHAA-TeRepa-
TOPa Ha OAHOM CTaOHAMTPOHE

YaloT JNaMnoBuiil BoabTMeTp. Ilo MakcHManbHOMY HOKa3aHHI0 BOJLTMETDA,
KoTopoe GyAeT COOTBETCTBOBATb PE3OHAHCHOH YACTOTe KOHTYpa, BHIGHPAIOT
TpeGyeMble TpaHHIb OAAHANIA30HA H PPAaLyUPYIOT LIKANy reHepaTopa. AHa-
JIOTHYHO HACTPAHBAIOT KOHTYDBI APyTHX NOLHANA30HOB.

[Tpunuun HacTpoAKH NPHEMHHKOB € MOMOWIBLIO ONMHCAHHOTO FeHepaTopa
Tako# xe, kak u ¢ I'CC. Hlpn HacTpolike KoHTYpPOB Ha onpelefeHHHEC Ya-
CTOTBl CHCHAJ MOJZAIOT ¢ 3axuMa «Bbixon 1» reHeparopa, a npu eompsxe-
HHH KOHTYDOB -— ¢ 3a:kuMa «Brixoa 2».

2 Mpocro# uamepurensubisi moct RC
Ha O/IHOM TPaH3MCTOpE

HU3amepuTenpHblii MOCT, cXeMa KOTOPOro n3obpaxena Ha puc. 89, noseo-
JISIeT H3MEepSTb CONPOTHBAEHHA PE3HCTOPOB B npeaenax ot 10 OM po 10
MOwu u emKocrelt Kongencatopos ot 10 n® go 10 Mx®d.

Fenepartop nepemensoro HanpsiKeHHs co6paH Ha OXHOM TpPaH3HCTOpe
tena MI139 — MIT42 unu kakoM-#60 APYroM HH3KOYACTOTHOM TPAaH3HCTO-
pe. B uenn KoJsJekTopa TPaH3HCTOPA BKJIOYEHA NePBHYHAR 0GMOTKA TpaHc-
¢bopmatopa Tpl, sropnynas o6MOTKa KOTOPOro coefuneHa ¢ 6a3ofl TpaH3H-
cropa. HanpsixxeHne cMmewleHns nogaercs Ha §a3dy ¢ geqaurens, 06pa3oBan-
HOro pesucropamu RI n R2. B uenmn sMurTepa CTOHT pe3HcTop 06paTHON
cBsi3H R3, koTopHii craGuan3npyer pa6oTy reHeparopa IPH M3MeHeHHU OK-
pyxatoieit TeMIepaTypbl M CHHXKEHMH Hanps’KeHHs nHTauus. [eHepauus
BO3HHKAET 3a CUET CHJIBHOH TOJOXHTeNbHOH OGPaTHON CBA3M MEXKAY KOJ-
JeKTOpHOA H 6a30Boit nenaMH. IlepeMenHoe HanpsKeHne CHHMaeTcsi ¢ KoJ-
JIEKTOPa TPaH3HMCTOPa H MOJAETCH Ha MOCT depe3 Koupencatop Cl.

Hns nomkaoueHusi 5TANOHHBIX PE3HCTOPOB H KOHAEHCATOPOB B CXeMe
MOCTa CTOMT ral/leTHBIf mepeKk’alouarens Bl Ha wiects nonoxenuit. Moct
ypaBHOBellnBaeTCst noTeHilnoMeTpoM R7. K rHesgam Cx, Rx nofkmaogaor
npoBepsieMbi€ 3JEMEHTH, a K rHesgaM T¢ — ronosHbie Tenedounl ¢ Gofib-
wnm conporupaeuneM (tuna TOH-1, TOH-2 n apyrue ¢ comporBieHneM
He MeHee 2 KOMm).
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Puc. 89. IlpnHumnaanpras sJeKTPHUECKas cXeMa H3MEpHTEJbHOro
mocTa RC Ha olMoM TpansucTope

C ocoboit TouHOCTHIO fOAGHpaloT pe3uctropul R4 — R6, ucronb3yeMble
B KauecTBe 3TajoHHbx (Tuna MJIT, BC, ¥YJIM). Kouaeucaroper C{ — C3
6ymaxuble (tuna MBM, BMT, KBI' u ap.), a C4 — caronsiHoR.

Tpancdopmatop reHepatopa HOJIKEH HMETb COOTHOIUEHHE BHTKOB KOJ-
JleKTopHOit u 6asoBoil obmorok 3: 1. 3xech nogofiayT caenyioluue TpaHce-
dopmaTopbt OT MPOMBIIIJIEHHEIX TPAaH3UCTOPHBIX npHeMHHKOB «Hea», «Haii-
Ka», «lOnutep» v Ap. B KpaiiHem-cayuae TpaucgopmaTop MOXKHO HAMOTaThb
Ha cepieyHHKe H3 fepManyoeBbix [ll-o6pasHux naacrhH. CeueHune cepped-
HHKa NoJ2KHO 6biTh He Menee 30 MMm? (manpumep, kenezo HI-5, tronmuna
Habopa 6 MM). Konnekropnas ob6moTka HoaKHa colepiarts 2400 BuTKOB
aposoaa I13B nan [13J1 nuamerpom 0,06—0,08 mM, a 6a3oBas o6MoTka —
700—800 BHTKOB TaKOro e fpoBOAa.

Mpubop cobupaercs B METAMIHYECKOM HJIM mjacTMaccosom Qyraspe.
Ha nuuenoft naneau yKpenasior BuikjawuYatesp B2, nepeknouarens Bl, ne-
peMeHHbI} Pe3HcTOp R7 M KJeMMBl AJIsi NOAKJIOYEHHS FOJIOBHHIX TejedoHoB
H NpOBEPsieMBIX AeTalledl.

Iporus kKaxmoro GHKCHPOBAHHOTO NMOJOXKEHHS fEPEKTIOUATENS MHWYT
3HaYeHHe HOMHHaJa dTaJOHHOH 1eTaNH, KakK 3T0 MOKa3aHO Ha pHcyHke. Bo-
KPyr pyt4kHd flepeMeHHOro pe3HCTOpa YePTAT OKPYMHHOCTb H HAHOCAT CHA-
Yyaja [Be DHCKH, COOTBETCTByWINHe KpalHHM noxoxenusiMm pyuks. Ilocae
ApOBEPKHM MOHTa)a BKJ/oualoT npubop H caymaioT FOJNOBHBE TededoHbl.
Ecan Hukakoro 3Byka Her, MEHSIIOT MECTAMH BbIBOAbI OLHON M3 O6MOTOK
TpaHcdopMaTopa reHeparopa.

3areM NpHCTYNAT K rpagyHpoBKe wkasel. IlockoapKy wkana o6uias,
rpafyHpoBaTh ee MOXHO Ha JoOoM Quana3oHe uamepenni. Ho mas srtoro
nuana3oHa nonGUPAOT HECKONbKO AeTanedl € H3BECTHHIMH HOMHHAJaMH.
Hanpumep, Boi6pan Auanason «X 10K» v fnocTapied B 3TO NOJOXKEHHE fe-
peraouaretb, Heobxoanmo aMerh pe3sictopul oT 1 mo 100 kOM. Cuauaaa
BCTABJSIOT B [He3[a pe3ncTop conportusienneM | kOm # BpallieHHEM pyKoO-
AATKH NepPeMEHHOro Pe3ncTopa HOOHBAIOTCA HCYe3HOBEHHS 3ByKa B Teaedo-
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gax. Takum o06pasoM mocCcT OyleT ypaBHOBelleH, H Ha IDKaJde B ITOM Mecre
MOXHO TOCTaBHTb PHCKY ¢ Haamueblo «0,1» (1 xOm: 10 ¥Owm = 0,1). Toa-
KNI04asi K CHe3/aM floouepefHO Pe3HCTOPhl C CONpoTHB/IEHHeM 2, 3, 4... 10
KOM, HaHoCAT Ha wKaay pucku oT 0,2 no |. Tak Ke HaHOCAT pucky OT 2 A0
10, ToIbKO PE3NCTOPHI B 3TOM cJydae NoJKHb OblTb conporusiennem 20,
30 kOM n 1. 1.

[Mposepsitor pabory npu6opa Ha APYTHX aAnanasoHax. Ecau pesynsrathl
HSMGPGHH}"! pacxoasiTca ¢ HCTHHHBIM 3Ha4d€HHUEM HOMHHAaJIa 3J1€MEHTOB, TOY-
Hee nogbupAalOT COMPOTHBJAEHHE COOTBETCTBYIOLIEr0 3TAJIOHHOTO pe3ucropa
HJIH eMKOCTb KOHAEHCaTopa B CXeMe MOCTa.

ITpu nosb3oBauun npu6GOPOM NPHAEPKHBAIOTCA CAEAYIOlLeR NOcIeq0Ba-
TeJpHOCTH. Mi3MepsieMbill pe3ucTOp BKJIIOYAIOT B THE3[a H CTaBAT NEpeKio-
qaTeNb B noJoxeHne «X {M», BpamenneMm pyyku nepeMeHHOro pe3ncTopa
MbITAIOTC YPABHOBECHTL MocT. Ecan 310 He ynaeTcs, CTaBAT NepeKJioua-
Tedb NOC/JENOBATENbHO B CHelylomHe foJoXeHHs. B omnoM u3 HHX mocr
Gyner ypasHoBelleH. ConpoTHBJEHHEe H3IMEePAEMOro Pe3HCTOpa MOACUMThIBA-
I0T TePEeMHOXKEHHEM NOKasaHH{ [IKaJ NepeKJoYaTesss H NepPeMeHHOro pe-
3HCTOpA.

MpocTon MenbiTaTeNb THPHCTOPOB

[Tpocrofi HcnbiTatens THPHCTOPOB MOMKHO JIerKO cob6paTh H3 THHOBHIX
Panno3aeMeHTOB, HMEIOLHUXCA B Macrepckoil u B obuxone paguomobHTE/Ns.
OcHoBHOW M3 HHX — fOHHXKaOWHA TpaHchopmarop Tpl, npuHOHNIHANbHAS
cxeMa KOTOporo H3obpaxena na puc. 90. Co Bropuutol o6MoTKH TpaHcdop-
maTtopa Tpl cuumaerca nanpsikende 6,3 B npu Toke narpy3ku okomao 0,5 A.
Bbi6op MOCTOAHHOrO MJIH MEPEMEHHOr0 HCALITaTeNbHOrO HaNpsKeHHs OCy-
wecTBARETCH NepekaioyatesieM B2, DaekTponnl THPHCTOpPA NOAKIIOYAIOTCH
K HCABITATeN0 C flOMOUIbIO 32XKHMOB, Hanpumep THfa «<Kpokoana». HMunu-
KaToOpoM HCMPAaBHOCTH THPHCTOPA CJAYXHT Jiamfla Hakajaueauua 6,3 X
x 0,28 A.

ITpexne Bcero THPUCTOP MPOBEPSIOT MOCTOSIHHBIM TOKOM. [as 3Toro

/11 6,3x028A
81 Rl ~ B2 :

Kuft
R1 47 A2

o 4

~2208

of
10000x 168

flp! 2A

Puc, 90, TlphruuanaibHasi SAeKTPHYecKas CXeMa HCIHTaTe/Ns
THPHCTOPOB
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nepexJiouaresb poia HCnbTanmit B2 ycTranaBiHBalOT B HHXHee [0 CXeMe
nojoxenue. Ecin kronka Kunl He HaxkaTa, TO NPH HCIPABHOM THPHCTOPE
Jamna JI1 ropets He Komkna. IIpn sambikaHH# KOHTAKTOB 3TOH KHONKH Ha
ynpaB/sioMiHA 3/JeKTPOL THPHUCTOPa MOCTYNWT BKJIOYAIOIEE HaNPSKEHHe.
On MruoBeHHO TNepefiler U3 3aKPHITOTO COCTOSHHS B OTKPHITOE, H HA KOH-
TpoabHyto namny JI1 noctynut nutauue. Ilocne oTnycKaHus KHOMKH Jamna
ocraercs BKIAoueHHOH. UTo6H ee BHLIKNIOUHTb, HYXKHO CHSTb NMHUTaHHE C aHo-
Ha tHpuctopa. [as 3Toro HCHLITHIBAIOT THPHCTOp fepeMeHHBIM TOKOM. Ile-
PeKmouatens B2 nepeBoasiT B BepXHee o cxeme noJjoxenne. Tenepb KoH-
TponbHas jamna GyneT BKAIOUEHA TONbKO NPH HaXaToll kHomke Knl, Tak
KaKk NpH Pa3oMKHYTHIX KOHTAKTaX UiePBas JKe OTpHUaTexbHas MOJYBOJHA
fiepeMEeHHOr0 TOKA e BBIKJIOYHT.

Ecnn tupucrop npobut, To KOHTpoJbHas Jamna Gyrer roperb npH He-
HaXaTol KHOMKE KaK OT [epPeMeHHOro, Tak M OT MOCTOfHHOro Toka. Ecan
e B THPHCTOpE OOPHIB, TO HHKAKHMH MaHHNYJISLHAME BKJIIOYHTb KOHTPOJIb-
HYI0 JaMny He yAacTcA. BrinpsMHTeNbHBIl HHOH MOXeT ObiTb JOOBIM, Ha
Tok 300—400 mA, manpumep A7A — A7)K, 1202 — 0205, 11226, J1229.

MpocToi McnbiTaTenbh KBapues

Hennitarens, cxeMa KoTOporo nokasaHa Ha pHc. 91, naeT BO3MOMHOCTD
6uicTpo y6eauTbhesi B paboTocnocoGHOCTH KBapieBoro pesoHaropa. Cxema
npubopa coctout u3 reHeparopa T1, merekropa A1, Z[2 u ycuanteas no-
crosinHoro Toka 72. IlopcoeIMHHMB KBapm K ABYM 3aXKHMaM reHepaTtopa,
BKJlouaioT nutaHue. Ecin peaoHatop ucnpaseH, Ha pesucrope R2 nossiser-
€si BHICOKOYACTOTHOE HampsXKeHHe, KOTOPOe 3aTeM mocrynaer Ha nHoas [J,
J2 ans gerekTuposaHHsA. BbloeJeHHas fpH STOM NOCTOSIHHAS COCTABJSIO-
Hias OTKpBIBAET TPaH3HCTOD ycuauTenbHoro kackana. Harpyskoi VIIT cay-
xat munnanamnepmerp HI71 u namna JI1. Cpeuenne JiaMnbl CBHAETEIBCT-

ByeT 0 paboTocnoco6HOCTH KBapua. A 0 ero akTHBHOCTH CYJSIT 110 MOKa3a-

Puc. 91, Ucnurartenp KBapiues
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pEwM MuiinamnepMerpa. JlAs aKTHBHBIX De30HATOPOB TOK COCTABJIAET
70—90 MA, aas manoakTUBHBIX — 30—40 MA.

: HensraTesb KBapUeB MOXHO MHTaThb H OT Garapeu uanpsxesuem 9—
12 B, xoTopas f0AKJIIOYaETCH BMECTO BbIIPSMHTE/.

Hannvle neraneft npuBeseHnl Ha cxeMe. KonpeHcatopn C1, C3, C4 —
KHOC, C2— KTK, C5 — K50—6. Muannamnepmerp tina M5-2 ¢ TokoM
noJHoro oTkJaoHeHus crpeaku 100 mA. B kauecrse Tpl ucnonnsopan Tede-
BUSHOHHEA yHH(HUHPOBanHbI# Tpancdopmarop TBK — 70. JII — xommyra-
TopHaa Jamna Ha 12 B X 60 mMA.

Hcneitatens KBapues MOXHO HCNONb30BaTh Kak B PEMOHTHBIX MacTep-
CKHX, TaK H B JIOGHTEJIbCKHX YCJIOBHSX.

65 MpocToit nornueckmii 3oHg
{wyn-uHamMKaTOp)

Ilpn koHTPOJSe M Hanagke CXeM, COAEPIKALIMX HHTerpaJbHbie JOTHUe-
CKHE 3JieMeHThl, yIoOHO foNb30BaThCH JIOTHYECKHM 30HAOM (myn-HHIHKE-
TOP), KOTODbIfl OCYWIECTBJISET BH3YaNbHYI0 HHIHKAUHIO HANpPSKeHH# JOorH-
4eCKHX CHrHajoB «0» M «l» B TOUKax NpoBepsieMOH CXeMbl, & TaKxe (HK-
CHPYET OTCYTCTBHE COeIHMHEHHMs (XOJNOCTOR XOA) Ha BXoue.

Tleppasi koHCcTpyKuHA, CxeMa JIOrHUECKOro 30HAa (myn-HHAMKATOP) AJist
KOHTPOJNSI TPAH3HCTOPHO-TPAH3HCTOPHBIX JOrHYECKUX 3J]E€MEeHTOB NpeacTaB-
JeHa Ha puc. 92, Dnementsi T1 H R3 06pa3yioT cxeMy 3MHTTEPHOrO HOBTO-
purensi, a T2 u geantens Ha pesucropax R4, R5 — cxeMy 3anpera. B cay-
qae XOJIOCTOro X0ia Ha BXoJe 30HAa TpaH3ucTop T2 3aKphIT, CUrHAJ Ha Bbi-
X0Je neNHTeNIss HMeeT HH3KHH YPOBeHb H 00e JJaMIbl HHAMKALHH MOTALlIEHb.

T2
IT103A 79

Puc, 92. Ilpunnunuanbuasi 3JeKTPHUECKasi cXeMa HPOCTOro
JIOTHYECKOro 30HAa (mepBas KOHCTPYKLHS)
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Mepureavuotli uncrpymenr. llranreHuupkyJb, JHHEHKa MeTasiHde-
CKasl, pa3MeTOUHBI} LHPKYJb, pe3bGoMep.

Pasubie uncrpymenror u npucnocobienus. DIEKTPHUECKHE NasILHUKA
Ha 50 u 150 Br nanpaxennem 36 B. IToxcraBka nas sJjekTponasi/ibHHKA.
Hox nepouunnsii. OrBepTky uacoBele (HaGop). [Munuern (HaGop). Jlyna
TpexKpaTHad. 3epkanbie. HoxHHub KoHTOpCcKHe. JIoG3MK mo Meraday.
DJyIeKTponepeHocka Ha HanpsikeHue 36 B. HaGop uietok # Kucreil.

Iaekrpousmepuresbnoie npubopol, UHOUKATOPsL U npobHuKU, YHHBED-
caJbHHe 3jeKTpoH3MepuTenbHble npuGops (amnepsosabroMMerp) TT-3,
Il 4323 pas w3MepeHHs PeXMMOB IpPH PeMoHTe 3JeKTpoOHTOBOH ammapa-
TYpBbL.

Merommerp M-1101 ans u3MepeHHs COMPOTHBJECHHA H3OJNALHH Jera-
deft (3J1eMEHTOB cXeM) OTHOCHTEJNbHO Kopryca (3eMJH).

Huourarop nanpsocenus HHI110-380 nns onpeliejieHHs HajHuHsl Ha-
npsKeHHs B LENsIX NMEPEMEHHOr0 U mocTosHHOro toka 110—380 B.

Il pobuux 023 npo3BOHKU 3AeKTpUYECKUX Yened.

YuusepcansHblit 6nok nuTaHKs

[Ipu pemonte, HajafKe ¥ HCIBLITAHHH DA3JIHYHOR 3J1eKTPOGHITOBOM am-
napaTtypel (AoMaiiHde XOJOAHUJILHHKH, CTHPaJbHble MAalUHHBI, 3JEKTPOILI-
JeCOCHl, 3JIeKTPONOJIOTEPH. U Ap.) HeoGXOAHM yHHBEpcaJbHBIN 6JOK nnTa-
HHA AJIs JIaBHOTO Pery/JHpOBAaHHSA MepeMeHHOro H MOCTOSIHHOIO HampsKe-
uus. Ero ycranaBiusaioT Ha npaBoi ctopoHe paGouero crosta. OGIIHE BHI
YHHBepcaJbHOro 6jioka mutauus nokazan Ha puc. 4, C ero mnomombio
MOXHO:

noJyyath fepeMeHHOe M NOCTOSIHHOE HAnpsKEHHs, PeryjnpyeMbie OT
0 1o 250 B;

NPH ANOHHXKEHHOM HanpsKeHHH B CETH NOANEPXHBaTh €ro HOPMaJ/IbHLIM
(220 B);

NHTaTh JEKTpoGLITOBLIE NPHOOPH BCEX THNOB, NPHYEM MOXKHO KOHTPO-
JHPOBATh TOK, noTpebJ/isieMblii npHGOPOM, N0 LenH MepeMeHHOro H MOCTOSAH-
HOTo HanpsixKeHHs;

3apAXaTh aKKYMYJIATOPH;

HCOBITHBATL 3JEKTPOJBUTATENH;

NHTATH KOHTPOJIbHO-H3MepHTeJbHHE NPUGOPH HanpsikeHHeM 127 Han
220 B;

OHTATh 3J1eKTponasiIbHUKH HanpaxeHueM 36 B;

TMTATh 3JEKTPOO6KHUTaIKu HanpsxenueM 4—6 B u 1. A.

B cxemy yHuBepcaJsbHOro Gjoka (pHC. 5) BXoAaT aBTOTpancopMarop
tuna JIATP, cunoBoli Tpancdopmarop, BHAPSIMHTENb, COODAHALIA A0 MO-
CTOBOH cxeMe. BeinpaMutesb, BKJIOWeHHHH B uenb asToTpaHchopMarTopa,
paccuuTad Ha TOK fio 10 A u CIyXKHUT AJI MHTAHHA PA3JHUYHBLIX 3JEKTPHUe-
CKuX 1mpu6GOpOB.

Asrorpancdopmarop Arp mogkiaiouaetcs K cetd TyMGaepoM Bl. Bo
BTOPHYHYIO Lelb aBTOTpaHCHOPMAaTOpa BKJIOUEHB BOJLTMETP V, aMnepMerp
A d JBe napbl UHe3ll, C KOTOPHIX MOXHO NOJydaTh peryjgHpyeMoe nepe-
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Hwon Z2 u peancrop R2 crasstc AJa 3alHUTHl 3JeMEHTOB CXeMbl fpH
BKJIOYEHHN OWH60YHOA NOJsIPHOCTH MHTAHHS HJH BXOJHOTO CHrHaJa. JiaM-
na JI2 perncTpHpyer BBICOKHI ypOBeHb BXOXHOTO CHrHaJa, a namna JII —
HU3KHA. Pe3ayJbTarbl HCALITAHHA 30HAA MOKa3aHBl Ha PHC. 93, rae 3aumTpH-
XOBAHHBIMH Y4acTKaMu 0603HayeHO HOPMaJibHOe MOJOXKEHHe yPOBHER JOrH-
YECKOTQ CHI'HaNa TPaH3HCTOPHO-TPAH3HCTOPHBIX JIOFHYECKHX 3JIeMEHTOB Ce-
pun «155». Kak Buano Ha puc. 93, 30HI ueTKO GHKCHPYET He TOAbKO YPOBHH
0 v | BXOAHOrO NOrHYECKOrO CHTHANa, HO H XOJOCTOH Xoj4 Ha BXOZe.
BxoxHo# Tok cxemm He npesbimaer 0,2 MA.

KoHcTpyKkTHBHO BCe 3/1€MeHThI CXeMbl Pa3MelaloTcs Ha NeyaTHOH mja-
Te pa3Mepamu 1,5 X 10 X 80 mm. Ilnata BcraBasiercs B LHJIHHIPHYECKHE
Kopnye., C ofHON cTOPOHBH HA HEro HaBMHUYHBAWOTCHA pasfielieHHble 3KPaHoM
IBe KOHHYECKHE BTYJKH M3 OPrCTeK/Ja Pa3HOTO UBETa H HeNpo3payHblfl Ha-
KOHEYHHK C HIVIOH, K APYroil CTOpOHe KOpflyca MOABOAMTCS WIHYP [HTaHHS,
Iuraercs norndeckuit 30HA OT HCTOUHHKA NMUTAHUA APOBEPIEMOl CXEMBI HIH
OTJeNbHOr0 HCTOYHHKA. JInnHa 30HAa BMecTe ¢ Hraoll 167 MM, fuaMerp Kop-
fnyca 14 mm.

JlorndeckH# 30HA MOKHO HCRONB30BaTh M KOHTPOJSR CaMblX pa3jnd-
#eix TTJI u AHOAHO-TPAH3UCTOPHBIX JIOTHYECKHX 3JIEMEHTOB.

Bropas koHcTpyknua, Cxema Jorndeckoro npoGHHKA fMOKa3aHa Ha pHC.
94. On cobpan mna cserommogax tuna AJI102B, mugynupyer ypoBHH JO-
ruyeckoro 0 n gornueckoit 1. ITpo6HHK o6/leryaer noBepky ¥ HaCTPOHKY
YCTPOHCTB HHGPOBOH TEXHHKH.

Pa6otaer crepyromnm o6pasom. Ilpm oTCyTCTBHM BXOJHOrQ CHTHana
tpansucropsl T1 u T2 3akpuitel. [losTomy Ha BbiXonax ademeunros DI w
D1.2 nanpsixkeHusi BLICOKOTO H HH3KOro JOTHYeCKHX ypoBHed wuer. Cpero-
anonet J5 n 16 ne cserstes. Ilpu nmogade Ha BXO4 HafpPSKEHHs HH3KOTO
yposus (or 0 no 0,4 B) Tpanauctop T2 oTKpbipaercs. Tenepb Ha BbIXOZe
sfiemeHTa DI1.2 6yner HanpsxkeHn#e HH3KOrO YPOBHS H 3arOPHTCH CBETOAHOL
JI6. Tipu nonave na Bxon NpobHHKa HANMpPSKEHHs BHICOKOTO YPOBHs (CBbillle
2,4 B) orkpuiBaercst Tpananerop T1 (tpansucrop T2 B 3T0O BpeMsi 338KpPHIT),

at : At

n"

¢ a8 115 24 ' 4 42
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Puc. 94. Tlpunuunuaibnasi s/exTPHUeCKasi CXeMa JOTHYECKOro mpo6-
HHKAa Ha cBeTOAHOMaX (BTOpas KOHCTPYKUMHA)

saropaercs cseropunon A5, Huopw A3 n J[4 neoGxonuMbl aasi obecrnieyeHns
COOTBETCTBYIOIMX JOTHUECKHX YpoBHeh: Gonee 2,4 B — nns HanpsKeHHs
BLICOKOrO ypOBHA H Menee 0,4 B — nas HanpsikeHHs HH3Koro yposHsi. Onu
MoryT 6uiTh cepun J223 nan 19 ¢ moGbiMu GyKBeHHHMH HHeKcamu. KoH-
CTPYKTHBHO NPOGHHK BEIMONMEH B HHJHHADHUECKOM KOpIyce, Kak W nepaas
KOHCTPYKIHS.

66 NpuGop AN NpoBepKK TPAH3UCTOPOB
6e3 BbINAKKK M3 CXEMb

ITpu6op, cxema Koroporo H306paxkeHa Ha PHC. 95, NO3BOJSET NPOBEPATDH
HCTPABHOCTb TPAH3MCTOPOB THMA f-P-fl WM P-N-p 6e3 BbINaiKkH M3 CXeMbl
B TeJeBH30paX, PalHONPHEMHHKax H NPYTHX PaAHOTEXHHYECKHX YCTPOACT-
Bax. C noMomplo npubopa MOKHO GHICTPO OTHICKATh HEHCNPABHHIA TPaH3H-
crop Ge3 HapylleHHs MEeYaTHOrO MOHTaXa H JIAKOBOTO MOKPBITHS CXEMBL.

TIpuGop coctout M3 cxembt GJOKMHC-T€HEPaTOpa, H3IMEPHTEJDHONO NpH-
Gopa M-261, HHAHKATOPHOH NaMIOYKH, HH3KOOMHOro TeledoHa, 6atapen
NATaHus M ynoB, IlpuHoun paboThi OCHOBAH Ha TOM, 4YTO MpPOBePsieMbli
TpaH3HCTOp NMOMKJIOYAeTCs WiyNaMu K npuGopy, cXeMa KOTOpOTo HMEeT HH3-
KOOMHble llefli H COOTBETCTBEHHO WIYHTHPYET fIPOBEPAEMYI0 CXeMY TpaH3H-
CTOpa M CO3[aeT PeXHM TeHePHPOBAHHA MJIsi NpOBepsieMOro TPaH3HCTOpA.
[pu nposepke OTAENbHHIX TPAH3HCTOPOB HX MOAKJIOYAIOT HEMNOCPENCTBEHHO
K ruesgam npubopa IBK. Tpu naxarnn knonkn Kul 1o ToKy KoJjeKTopa
CpaBHHBAIOTCS paBHOUEHHbie Kackanbl. [Ipn ncrpaBHOM TpaH3ucTOpe fpo-
caymmuBaeTcs 3ByK Ha dacrore 1000 I'n, econ e Tpanaucrop npo6Hur, 3aro-
paercss MHAMKaTOpHas JaMmouka JII, ecan B TpansucTope BHYTpeHHult 06-
PHIB, TO OTCYTCTBYET 3BYK, HeT flOKa3aHHs Mpnbopa H He 3aropaercs HHAH-
KatopHas JAaMmnouka JI1,
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Pac. 95. Tlpunusnua/buas sjekTpHueckasd cxeMa npuGopa
JNst IPOBEPKH TPAH3HCTOPOB Ge3 BHIMAAKHM M3 CXEMBI

B npubope ucnoJan3yerca QeppuroBasi siuefika, co6paHHas Ha KOJbIE
HM 1000 10 X 6 X 6. W, = 180 BurkoB, Wz = 45 Butkos, Ws = 90 BHUTKOB.
Iposog I13JILIO 0,1.

ITpn BpoBepKe TPAH3HCTOPOB THNA P-N-p HEOGXOAWMO MEPEKJIOYATEND
I11 yCcTaHOBHTb B flOJIOXKEHHE «P-fI-p» M MOMEHATh MOASPHOCTb BKIIOYEHHS
HCTOYHHKa fuTaHus npubopa.

67 YHuBEepCanbHbii TPaH3IHCTOPHbIN
MHAWKATOP HaNPSKEHMS

TpaH3ucTOpHBIA HHAMKATOpP HaNpPSXKEHHs, CXeMa KOTOPOro MpHUBeAeHa
Ha pHc. 96, naeT BO3MOXKHOCTb ONMpefesHTh HaJHyHe MOCTOSHHOrO HJH fe-
PEMEHHOr0 TOKa MeXJY ABYMS TOYKaMH HCIHBITYEMOro 3JE€KTPOTEXHHUECKO-
ro ycrpoficrBa B npepenax 3—30 B (xHonka Kul naxara) u 30—380 B
(knonka Knl ne 3amkayra). Unaukatopamu caymar ABa csetomuona J1,
A2 (AJ11025, B). Ilpu nocTossHHOM TOKE CBETHTCS OJMH H3 HUX, a NpH Me-
peMenHoM — o0a. CBeToanonnl 3amuineHbs TpaHsucropamu T1, T2. Ilage-
HUe HafpsKeHus Ha pe3ucrope R4 OTKpBIBaeT OAMH H3 HHX, [lO3TOMY TOK
yepe3 CBETOAMONH OrpaHHueH a0 15 MA (M3NHLWIHHA TOK NMPOTEKAaeT yepes
Tpansucropu). Huonw [3, /14 3amunmaror Tpansucropnl T1, T2 ot npoGos
Ipy H3MEeHEHHH MOASPHOCTH HanpsiKkeHus. CompoTuBjeHne pesnctopa R
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Puc, 96, [psunsnuainbhas s/eKTpHHeCKasi CXeMa W BHeEIUHHA BHA
TPaU3UCTOPHOrO HHAHKATOPA HANPSIKEHHS

nox6upaioT TaKofl BeJHYHHBI, 4TOOH Ha NepeMeHHOM TOKe 06a CBETOAHOnA
CBETHJIHCh OJMHaKOBO. Jlnogbl — no6rle MaOMOIHble KPEMHHEBBIE, HANPH-

-mep 1219, 1220, KoHcTpyKTHBHO HEAMKaTOp COGpan B NJacTMaccOBOM Kop«
nyce.

Mpocraa npucraBka K aBoMerpy
68 Ana pacuuxpeHKa npepena MamepeHuna
npubopa go 1 MKA
HeGonbuiass npucraska, NOfKJAOueHHas K aBOMETPY C fpejesoM H3me-
peuns fo mwWKane npubopa HanpsxeHneM | B, BhISBIBaeT f0JaHOE OTKJIOHE-
HHe CTPEJNKH fpH TOKe MoTpeb/eHHsd OT HAMEPHUTENbHOH nend 1 MKA H fo-
3BOJISET MOBLICHTH BXOLHOe conportHBiende Ro 1 MOwm/B.
IpunuunuancHas 3neKTpHYECKass CXeMa MNPHCTaBKH H306pa)keHa HA
puc. 97. Ilpucraska npencraBasier co6oft AByXKAacKajiHBIAi YyCHAHTENb, CO-
Opannnlii na tpansucropax T/ — T4 ¢ BbICOKHM KO3(dHIHEHTOM YCHJEHHS.
JByXTaKkTHOE CoepHHEHHe rapaHTHDPYET BHICOKYIO TeMmnepaTypHylo cTabHb-
Hoctb. HarpeBanue TpaH3uCTOpOB BO BpeMsi PabOThl NPaKTHYECKH He BBHI3b-
Baer ppeiida Hyns,
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Tok, norpebGiasieMbii NPUCTAaBKON, He MNPEBLINIAET HECKOJBKHX AHoJel
MHJJIHaMINiepa, [T03TOMY MOXKHO OGOATHCH 0e3 BHIKJIOYaTeJsi MHTaHHS.

Has ycraHOBKM cTpejxH NpHGOpa Ha HyJleBOe NeJIeHMHe CHYMKHT MOTEH-
nuomerp R11. C nomowsio notedunomerpa R9 (mkana asomerpa 1 B) mox-
HO OCYWIECTBJIATL OTKJOHEHHe CTPEJKH Ha BCIO LIKaJy.

HanaxxuBanHe NMPHCTABKH HAYMHAIOT C YCTAHOBKH HYJS ¢ MOMOMBIO NO-
TeHnHOMeTpa RJI nmpu 3axOopoueHHOM BXOje npHcrasku kHonkoi KI. Hlxa-
ay 1 B MOXHO npokanu6poBaTh, HCNOAL3YS B KaUeCTBE HCTOYHHMKA 3TAJOH-
HOro HanpsXeHHs cyxoll anement 1,5 B u norennuomerp 100—500 Owm.

Mpocroi yuunepcanwuﬁ yeunurens HY

Ycuaurens HY, cxema xoroporo usobpakeHa Ha puc. 98, oranuaercs
ype3BbivaiiHO# mnpocrorodi. Tpu TPaH3HCTOPA, MOTEHIHOMETP NJS peryJH-
POBKH I'DOMKOCTH C BHIKJIOuaTejieM, FPOMKOrOBOPHTe b H OaTapes OT Kap-
MaHHOro (roHapsi — BOT H Bce LeTaju, KOTOphie TpeOyloTCs IJIs TAKOro YCH-
JUTens.

Bce TpH xackaja yCHAHTENs — ¢ HEMOCPeACTBeHHOR cBA3bio. B nepshix
AByx xackajax T1 u T2 ucnosb3yioTcs MaaoOMOMIHbIE HH3KOUACTOTHEIE TPAH-
8HCTOPHI, B BbIXOZHOM Kackalde T3 pojxeH OblTe NpHMeHeH MOIHbIA TpaH-

T1-12 N3 73 114

Puc. 98. Ipocroit ycuaurens HY:

a — NpUHIUIIRANbHAs SJeKTpuueckas cxeMa YHY; 6 — npm-
cragka K YHY
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3HCTOP, Yepe3 KOTOPbIH MNPOXOJAMT [OYTH BECh TOK, MOTPeOlJ/seMbiil yCHJIH-
TeJeM OT Gataped.

[Ipu noaxmioueHHH K BXOLY yCHJHTENS HCTOYHHKA CHTHAJOB C MOCTOSAH-
HOH cocraBJ/siollefl N0/KHA cO6JI00aThCs MOJAAPHOCTb, YKa3aHHaa Ha CXe-
Me. ECIH HCTOYHHK CHIHA/IOB COEJHHSIETCA C YCHJHTENeM 4epes HH3KOYa-
CTOTHHIA TpaHchOpMaTop, NocaefoBaTeNbHO ¢ Ga3oil Tpansucropa I'l Heol-
XOJHMMO MOJKIIOUHTh Pa3feHTENbHEA KOHIEHCATOP EMKOCTHIO 0K010 5 MKD.
Yeuaurenr Moxer OhIThb HCIHOAB30BAH [ MHOTHX Lejell, HanpuMep AJs
paGoThl OT JHHAMHYECKOrO MHUKpPOGhOHA, KOTOPLI Taxe MOAKJIIO4AETCsl K
BXOJy YCHJAHTENs dYepe3 pa3feluTe bHHIH KOHNEHCATOp, H/IM Kak MNPOCTOH
MeradoH. Bmecro nuHaMuueckoro MUkpodOHa MOIKHO NMPHMEHHTb IJEKTPO-
MAarHATHBIH TeseOHHBIA KancCioJb. YCHANTENb MOXKHO JerKO NpeBpaTHTh H
B MNpocTefiuInA NPUEMHHK, COEIMHHB €ro O CXeMOH, NOKA3aHHON Ha PHC.
80, 6. HakoHen, /Ba TakuX YCHJHTENS C OTAEJbHbIMH TPOMKOTOBOPHTENSMH
MOryT GbiTb HCMO/BL3OBAHLI B MOPTATHBHOH CTepeodOHHYECKOR CHCTeMe 3BY-
YaHus.

B ycuaurene Moxer GpiTh MPUMeHEH 060 IPOMKOTOBOPHTENbL C COMpPO-
THBJEHHEM 3BYKOBON KatyiukH 3—16 OM. IIpu 3TOM HHKAKOro BHIXOZHOTO
tTpaHchopmaropa He Tpebyercs. [Ipu ucno/b30BaHMH TPOMKOTOBODHTENS C
conporuBJerueM 3—4 OM HanpskeHHe NUTAlOLIeH 6aTapen He JONIKHO npe-
Boimath 4,5 B, npH aToM MaxkcHMasbHAas HeHCKaXKeHHas BHIXOAHAs MOul-
HOcTh cocraBasier okojo 150 MBr. Ecau ucnone3yiorcs rpoMKoOroBopHTENH
¢ conporuBnenneM 8—16 OmM, HanpsixkeHue Garaped MOxeT ObiTh yBe/auue-
Ho 1o 6—12 B.

Yeunureas BocnpoH3BoguT nogocy uacror ot 100 no 6000 I'u. B kaue-
cTBe TpanducropoB T1 u T2 moryT GHITh HCNONB3OBAHH TPAH3HCTOPH THMA
MII39 uau MIT40, a Tpansucropa T3 — [1213B. duons mio6oit cepun — 2
uan 9. Karywky L] marHuTHOH aHTeHHH MOXHO HaMoTaTb Ha (eppHTO-
pom crepxHe 400 HH (® —400) nuamerpom 8 MM u aausoit 120—
140 MM, Ons nuanasona [AB karymka jgosixua coaepxath okoqo 200 BHT-
xoB npoeosa [13JILIO 0,1, namoTaHuEX BHaBaa. OTBOL fenaercs or Y5 ua-
CTH BHTKOB, CYHTAs OT 3a3eMJIEHHOTO KOHma.

Hdas npuema GoJee ynaneHHbX PaJHOCTAHIHR HEOGXOAHMO MOAKJIOUYHTE
HapyKHYIO aHTEHHY H 3a3eMJeHHe (Ha cXeMe MOKa3aHbl NMyHKTHPOM),

Mpocras uBeToMy3biKanbHas NPMCTABKa

ATa My3blKaNbHasA NPHCTABKA HMEET CPABHHTENbHO GOJBIIYI0 MOHIHOCTH
OCBETHTEJbLHBLIX JaMl, a HMEHHO: B KaXKJOM KaHaje MOXHO HCIOJNb30BATh
JaMnbl, paCCYHTaHHbIe Ha HanpspkeHHe 220 B (ogBY HJIH HECKOJIBKO), HJH
2Ke HH3KOBOJIbTHbIE, COeIHHEHHbIE B rHpAAHAH Ha 220 B. O6mas MomwHocTb
JIaMIl, BKJAIOUEHHLIX B KaXK/Jbill KaHaJ, He JoJxHa npeBuiiate 300 Br.

Ha puc. 99 npuBenera npHHuHnHaibHas cXeMa NPOCTOH LBETOMY3bi-
Ka/lbHOA npHCTaBKH Ha TpurHcTopax JI — /J3. OHa coNepKUT TPH LBETO-
BbiX ¥ onHH (oHOBH KaHaJ. [IuTaHue NPHCTABKH OCYMIECTBASIETCH OT CETH
fepeMeHHOro TOKa HanpsukenueM 220 B ¢ nmoMouibio- BRINpAMHTENS, CMOH-
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Puc. 99. TlpunAnunuanbHasi sneKTpHUecKast cXema IBETOMYSHIKSJILHOMN
TIPHCTABKH Ha TPHHHCTQPax

THpoBaHHOro Ha nuonax 4 — /7 no mocroBoit cxeme. Munycosbiit Nposox
BLINPSIMUTE/IA MOAKJAIOUEH K KaTOZaM BCEX TPHHHUCTOPOB, a MJIOCOBBIH —
yepe3 Jamnm Hakanupauusa JI, J12, JI3 noaknioueH K aHOZaM TPHHHCTO-
poB. Jlamna ¢oHoBO# noacBeTkH JI4 noAKJIOYeHa napallieibHO TPpHHHCTOPY
J12,

C Bunixoga YHU npueMroro ycrpoficrea (pamuoin, 3aekrpodoHa) —
3BYKOBOH KAaTyImIKH [MHAMHYeCKOR ronoBkH — curHan HY nocrynaer Ha
pasvem ['Hl u nepeMmenunifi pesucrop RI. C ABukKKa 3TOr0 pesHCTOpa Ha-
npaxenne HU nonaerca Ba o6motky I Tpancdopmaropa Tpl. Bropuunas
o6Motka II atoro TpaHcdopMaTopa NpHCOEHHEHA KO BXQAY (HJIBTPOB BoeX
Tpex KaHanioB. [lepemenHwiit pe3uctop RI clyKHT A8 KOPPEKUHH ypPOBHs
CHTHaJa Ha Bxofe ¢uabTpoB. Heo6xoaAMMOCTh 3TOro pesHcropa BhI3BaHa
TeM, 4TO NpH GOJbLWIOM cHIHaZe jamnbl JI1 — JI3 BKMouamwTes H BHK/IO-
JAIOTCH ONHOBPEMEHHO, B TAKT C H3MeHEHHeM rpoMkocTd. Ilpu aToM H3Me-
HeHHe TOHaJbHOCTH He BAMseT Ha paGoTy JaMn. 31ech CKa3biBACTC HECO-
BEpIIEHCTBO pa3fe/HTENbHEX (uAbTpoB. HactuuHo GOpoThea ¢ 3THM He-
JOCTATKOM MOXHO ¢ NMOMOHbIO pesucropa RI, mosponsiouwero ofecneuuTts
Gosee 4ETKOE BKJKOUEHHE H BBIKJIOUEHHE JaMN OTAEJbHBIX KaHaJOB.

Iosniwatomuf tpanchopmarop Tpl obecneynBaeT HaneXKHOCTb OTIHPA-
uus TpuHHCTOpOoB I — [I3. OGHYHO AJS 3TOr0 BXOAHOe HaNpskeHHe Ha
BTOpHYHOH 06MOTKe TpaHcpopmaropa, T. €. Ha BXole (QHALTPOB, AOCAKHO
6uiTh oxono 2—3 B. B 1o ke BpeMs HanpsikeHde Ha 3BYKOBOH KaTyiIke
NpHEMHHKa MOXeT GHITb HHXe 3Toro snauenus. Kpome Toro, Tpascdopma-
TOp pa3BA3bLIBAET CETb [IEPEMEHHOTO TOKAa OT MPHEMHHKA, C KOTOphIM pabo-
taer LIMII, 4to HeO6X0AHMO sl COGIONERHA TEXHHKH 6e30MacHOCTH.

duarrp CIR3 nponyckaeT BHICIIHE YaCTOTHI, ociabass HH3IUHE H Cpen-
uue. Jlamna KaHaja BHCIUHX actoT (J1I) okpaweHa B cHHHA uper. PuabTp
R4C2C3 npoiiyckaer cpelHHe YacTOTH, Ocaabss Kusllive H Boiciude. M Ba-
Koren, ¢uastp R4 R6C4 mponycxaer HHXKHHE YacToThl, 0CAab/ssd BEpXHHE
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H cpeaHHe. B KaHanax cpeAHUX H HHXKHHX 4acTOT JaMnel /12, JI3 oxpauile-
HBEl B 3eJIeHBIH H KpacHLIH [[BeTa COOTBETCTBEHHO.

PaGoraer npucraBka caepylomum o6pasoM. [Ipu orcyTcTBUH CHTHanAa
BCE TPHHHCTOPHI 33KPHITHL M OCBeTHTeNbHBle JaMmnu JII, JI3 B xaHajax
BEPXHHX H HMIXKHHX YaCTOT He cBeTHTCsA. B kaHajse cpeRHHX 4acTOT J1aMIbl
J12, J14 6yRAyT CBeTHTLCHA B NMOJHaKajla (Bce HANpsKeHHe C BHIXOZA BHIMpH-
MUTeNisl AeJIHTCA NOPOBHY MEXAY JaMIaMH 3€JeHOTO H JKeJATOro IBETOB).
Korzna Ha shixone ¢uasTpa 3Toro Kanana nossures curiaa HY u ero sna-
yeHHe 6yJeT AOCTAaTOYHO [OJf OTKpHIBaHHsA TpHHHcTopa [JI2, namna doHa
JI4 noracHer (oHa oxaxercs 3aKOPOUEHHOH OTKDPHITHIM TPUHHCTOPOM), a
JaMna JI2 sacBeTHTCst ¢ NOJAHLIM HakanoM. CoorBercrBeBHO JaMmnsl JI1
JI3 6ynyT cBeTHTHCH TOJNBKO TOIAA, KOTAAa Hanps KeHHS Ha Bbixode (HJb-
TPOB KaHaJOB BePXHHX H HHIKHHX YaCTOT CTaHYT HOCTATOYHBIMH AJSI OTKPbI-
BaHus TpuHHcTopoB [1 u /3.

Caeflyer HaMOMHHTb, YTO TPHHHCTOP OTKPHIBAETCHA TOJBKO MOJOMHTE/b-
HOll TMOJYBOJMHOA HH3KOUACTOTHOTO CHTHAJa H 3aKpLIBAeTCH KaXKAblH mony-
MepHOML MepeMeHHOro HaNpPSIKEHHS CeTH.

[Tpu u3roTOBNEHWH NMPHCTABKH B HEH MOXHO HCIIOJb30BATH NMOCTOSIHHLIE
pescropy MJIT-1 wau MJIT-0,5, nepemenHuifi pe3ducrop RI — npooJoy-
HBll, JI060ro THNA; NOCTOSHHbIE KoHAeHcaTtopsi MBM uau apyrue Ha paGo-
yee HampskeHHe He HHXe 400 B. Tpancdopmarop Tpl BuinonHen Ha cep-
aeunnke I1-12X12, Ilepsrunas o6MoTxa I colepxur 210 BHATKOB NpoBOAA
T13J1-1 0,2, o6Motka II — 3200 surkos [12J1-1 0,09.

Tpuuucrop KVY201K MoxHo 3amennts Ha 2V201K, 2¥201J1, KV201J1,
2V201)K u umM nomoGusie. B BhnpsMurene moryr paGorats Auonn (H4 —
A7) 1243A, I245A, J1246A, xkoTophle Ge3 JONONHHTENBHLIX TeNJI00TBOJOB
criocoGHbI OGECNeYHTh TOK B Harpyske okojao 5 A.

KoHcTpykTiBHOE oGOpM/EHHE NPUCTABKH MoOMXKeT OBITh CaMBIM pasHo-
o6pasHbiM. ONHako o6uIHe TPeOOBAaHHA CBOIATCH K COGMIONEHHIO TEXHHKH
GesonacHocTH, QG6s3aTeNbHO [0JXKHA OHITh ofecneyera HaleKHasi H30HA-
[Hs MOHTa)XXHOH MaaThl ¢ JHOZAMH H TpuHHcTopamu. Ilocaeanue caemyer
yCTaHOBHTL MOJ FaiKy Ha AOMNOJHHTENbHBHIA TeNJOOTBOJA, B KayecTBe KOTO-
POr0 MOXHO HCINONb30BATh MOJOCKH JATYHH WM JIOPAJIOMHHHS TOJIHHOM
3—4 MM H pa2mepom 50 X 150 mMM. MoHTaX TeNJOOTBONOB C TPHHHCTOPAMH
H OCTaJibHBIX JAeTajeil NPOH3BOLHTCA HA NMJATe H3 IeTHHAKCA HJH TEKCTOJH-
Ta Toamuuo# 3—4 Mm. Ecau npucraBka co6paHa u3 3aBenoMo NpoBepeH-
HbiX H HCMIPABHBIX fieTallell 4 BHINOJHEH NPaBHIbLHO MOHTa), OHAa cpa3y Ha-
4HHaeT paboTaTh. YCTAaHOBHB PYyYKy nepeMeHHOro pesucropa RI B kpaiiHee
HHXKHee MO CXeMe MoJOoXKeHHe, MOJKAIUAIT CeTeBoe HanpsixkenHe 220 B u
Ha BXOJ NMPHCTAaBKH C BHIXOAA NMPHEMHHKA, 3JEKTPOhoOHa HIH MarHHTodOHA
NORAI0T KaKY0-THOO My3biKaJbHYi0 NporpaMMy. 3aTteM, MOCTENEeHHO YBe-
JHYHBAS pe3HCTOpoM RI HanpsKeHHe HAa BXOJe HH3KOUACTOTHHX GHIALTPOB,
NOGHBAIOTCH YCTONYHBONA paGOTH NPHCTABKH M HAHJYYIIETO COUETAHHS LBe-
TOB Ha 3KpaHe. DKkpaHhl MOryT GbiTh Ji0Goil KoHCTpyknuu. Hexorophie pa-
RHOMIOOHTENH OGOPMISIOT SKpaHbl B BH/E JEKOPATHBHLIX HACTONbHHIX CBe-
THALHUKOB HJIH NPOXKEKTOPOB, YCTAHOBNEHHBIX B Pa3HHX KOHIAX KOMHATHI,
H CBET OT HHX HANPaBJSIOT B CepelHHY MOTOJKA,
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MpocToi aHanoroebli HacToTomep

_AnajoroBuiit yacroroMep coGpaH Ha OJIHOBHOPATOpe — MHKPOCXEME
K155AT'1 (puc. 100). Aror yacroroMep HMeeT 4eTwipe nojanuanasona 10...100
[, 100...1000 I'y, 1...10 xI'n, 10...100 x['u, HO B Hero MOXHO BBeCTH M If-
Thii — 10 1| MT'n, 1o6asHB COOTBETCTBYIOUHA BpeMA3aNalouluil KOHJeH-
CaTop.

JnuTenbHOCTD HMMIYJbCOB, CeHEPHPYeMbIX OAHOBHGPATOPOM, ompene-
nsieTcs KoHpeHcaropamu CI — C4 u pesucropamu RI — R5 (B 3aBucuMocTH
0T NMOAAHANAa30Ha), @ YacToTa UX MOBTOPEHHHA — YaCTOTOH BXOLHOTO CHrHaA-
na. Yepes nuon 5 umnynbchl nocTynaoT Ha KoHLeHcaTop CH, HanpsixeHue
Ha KOTOpOM OyeT NpOMopLHOHANBHO YacTOTe BXOJAHOTO cHrHaaa. Jto Ha-
npsoxende usMepsierca npubGopom HIIIl. Ouonw /]I — 14 (kpeMHHeBbie Bbi-
COKOYaCTOTHhle JloOnie, Hanpumep K503A) 3amuumialor BXOJA MHKPOCXEMbI
OT meperpy3ok., Homunans KouaeHcatopa C5 u pesucropa R6 3aBHcAT OT
TOKa NMOJHOro oTkicHenus Mukpoamnepmerpa HITL. IIpn toke 100 MxA onu
cocraBasior 2 Mk® u 39 kOm, a npu Toke 500 MKA — 15 Mx® u 6,8 KOm.
Bpemsizanamomue KoHAeHCaTOPH MOryT HMeTb pa3bpoc X0 20% or ykasa-
HBIX HA CXeMe 3HaueHHH, OH GyneT «BHIOpaH» MOACTPOEUYHHIMH PE3HCTOPAMH.
OT TeMNnepaTypHORl H BpPeMEHHO cTaGHJBLHOCTH 3THX KOHLEHCATOPOB 3aBH-
CHT, €CTeCTBEHHO, TOYHOCTE H3MepeHHH.

HanaxuBanue npuGopa cBOAHTCH K yCTAHOBKe HA KaX/JOM TOALHANA30-
He OJHUM H3 MOJACTPOEYHBIX Pe3HCTOpoB R2—R5 cTpenka MHKpoaMmepmer-
pa MUITl Ba nocaenkee meneHHe Npu Nofaye Ha BXOL STAJOHHBIX 4aCTOT, CO-
OTBETCTBYIOMIHX BepXHell 4acToTe H3MeDeHHH MJA Ka)KJoro NojJdHanasoHa.

Pesucropn R2 — R5 noacrpoeunnie n06oro Tuna, Aok J5 — KpeMHue-
Bt BhicOkouacToTHHN, THna KJI503A. [lepekaiouatenp MOXKHO GpaTh
awGoro TtHna. [IpuGop KOHCTPYKTHBHO coOpaH B alIOMHHHEBOM KOp-
myce.

er 02 o3 0f
838 Q047 4700 - 470

A1-A4 KE565A

Puc, 100, [TpuHnunuanbyas 3JIeKTPHYECKast CXeMa H BHEUIHHH BHA
aHaJIOrQBOro 4acToTaMepa
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MeHHoe Hanpsaxenue or 0 po 250 B. Ilo-
CTOSIHHOC HamnpsiKeHHe, peryJjupyeMoe B
TeX XKe Npejeiax, CHUMAeTCsi ¢ KOHJeHCa-
tropa ClI craaxupawomero ¢guisrpa. Canao-
Bo# Tpaucdopmarop Tp TymGaepom B2
MOZKeT .GbITh MOJAKJIOUEH HEnocpeACTBEH-
HO K CEeTH HJHM K aBTOTpaHcOpMartopy, H
Ha ero BLIXOAe MOXKHO MOJYYHTL KaK pe-
ryJupyeMoe, Tak W HeperyJupyemoe Ha-
npsi:kenne. Cepneynuk tpancdopmaropa
cobpan u3 nnaactur HI 32 X 64. O6moT-
Ka I comepxur 570 BHTKOB NPOBOAA
I19B-2 0,31; ob6morka II (moHuXKalo-
mas) — 12 ButkoB nposopa [13B-2 1,0;
o6Morka III — 16 BHTKOR npoBoaa [19B-2
1,0; obmotka IV — 34 BurTka nporona

[19B-2 1,0; o6Motka V — 57 BHTKOB NPO-  Pyc, 4. O6muit BUL yHUBEpCAb-

Boga [13B-2 1,0; o6morka VI — 100 BuT- HOrO 6J0Ka NHTaHUS
KoB npoBofa [19B-2 1,0.

Bech MonTax BbIMOJHEH Ha TEKCTOJAHTOBOR IulaTe pa3MepoM 400X
X500 mM. Ha nBueBo#i cTopoHe nmaHean (CM. puc. 4) yCTaHOBJIEHBI BOJBT-
MeTp mepeMeHHOro toka Ha 250 B, amnepMeTp ¢ mpejejoM H3MEPEHHs IO
5 A, ryM6nepu Bl u B2, cursanbuas namna JI «CeTb», fecsitb nap ruespg
H KOoJIOKa npefoxpanuTtens. Ciofla e BLIBeleHa pydKa peryJHPOBKH Ha-

npsixeHHs aBToTpaHcgopMaropa.

4
40.0x4508

~2208 ~2208 ~0+2508 ~0-2508 =0+2508

Puc. 5. Ilpunuunuanpyasi cxeMa yHUBEPCaJbHOTO 6Ji0Ka MHTaHlf
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Mpocras ApHcraBKa-NPoOGHUK
Ans NpoBepKM GMNONSPHLIX TPAHIUCTOPOB

Hcnoabays sJeKTpHYECKYI0 CxeMy, KoTopas n3oGpaxkena Ha puc. 101,
COGHPAIOT MPHCTABKy, ¢ MOMOMIBIO KOTOPOil MOMHO NpoBepsATh Gunoasp-
Hbie TPAH3HCTOPH Madaofi, cpefHell B GOMBILOR MOIHOCTH.

TIpn npoBepke MaNOMOLIMEIX TPAaH3HCTOPOB K 3JEKTPHYECKOH CxeMe
NOAKMIOYAIOT MUJIJIHAMIEPMETp ¢ fpeneloM H3Meperns 1 MA (MOXHO He-
MOABL3OBATH KOMGHHUPOBAHHBI H3MepHTeJbHHE NpuGop), H yCTPOHACTBO
CTAaHOBHTCH NPHCTaBKOA.

[Ipn npoBepke TpaH3uCTOPOB cpeiHeft H GOJBINOR MOMIHOCTH OTK/OYA-
10T MHJAJHAMOEPMETP, H YCTPOHCTBO CTAHOBHTCH NMPOGHHKOM CO CBETOBOH
HuaukapHeli. B mo6oM cilydae npoBepsieMbil TPAH3HCTOP MOAKJIIOYAIOT K
3axuMaM ¢I» (amurrep), ¢K» (xoanexrop), «5» (6asa).

s H3MepeHHs OCHOBHbIX NAPAMETPOB TPAH3HCTOPOB MAaJOH MOILIHOCTH
nepekniouarend 13 ycTaHaBAMBAIOT B COOTBETCTBYIOHIER MOJOXKEHHE, A NPH-
CTaBKy COEAMHSIOT C MHJI/HAMNepMeTpoM Ha | MA (IOASIPHOCTD BKJIOYEHHSA
€ro 3aBHCHT OT CTPYKTypH MpoBepsieMoro Tpausucropa). CHavana, ycra-
HOBHB Nepekaiouarens /71 B nonoxedne I«do, H3MEPSIOT OOpaTHHIA TOK
KOJJIeKTOPHOrO Mepexofa, a 3aTeM, Nepese/s Nepek/oyaTtenb B MONOKeHHe
h215 — x0s(hdUIHeHT mnepeqayd Toka (OTK/JOHEHHE CTPENKH MHJIHaMnep-
MeTpa 10 KOHEUHON OTMETKH WIKaAbi COOTBETCTBYET NpH 3TOM KO3((HUH-
ety 100).

[Ipu nposepke TpaH3HCTOpPA cpenHedl ujiH GONBUIOA MOI(HOCTH MHJJIH-
aMnepMeTp OTKJAOYAIOT H HauMaloT KHONKy /12. B aToM cayyae B KOJIeK-
TOPHYIO LieNb TPAH3HCTOpa BKJIUaeTcs Jjamnouka JlI, paccyutaHHas Ha
nanpsxenne 3,5 B u Tok HakaJa 0,26 A, a B uenb 6a3bl (NapaJlebHo pesH-
cropy R2) — nocnefoBaTensHo coefluneRHbie peauctophl R1 u R3. Ilepemen-
HBIM PE3HCTOPOM R4 H3MeHsIOT TOK Ga3oBoft nend. Ecaw nposepsieMbIft Tpa-
3HCTOp WCMpPaBHHf, OyneT H3MEHATHCS APKOCTHL CBeyeHHs JaMMoukH. Hem
Goablle Kod(hdUIHEHT Nepefadd ToKa, TeM Npu Gonbllem CONPOTHBIECHHH

Pnc, 101. Ilpuununnansras s/eKTprUeckas cxema NPHCTABKH
- AJS NPOBepKH GHNOJAPHBX TPAH3ACTOPOB
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BBEICHHON YacCTH pe3HCTOopa R4 BO3HMKAeT 3aMeTHHIH Ha rJsa3 HakajJl HHTH
naMnoykH., Ecii ke naMnouka He TOPHT AaKe NPH TOJHOCTHIO BbiBeLEHHOM
CONPOTHBJIEHHH DE3UCTOpPA HJM TOPHT APKO NPH JA106OM MONOKEHHH €ro
JBHXKa — TPAH3UCTOP HEHCNpPaBeH.

Mpu6op ans npoBepKM TENEBH30POB

ManoraGapurtneifi npuGop Ha TPaH3HCTOPAX, CXEMa KOTOpOro usobpa-
KeHa Ha pHc. 102,a, co6par B maockoMm ¢yraspe kapMaHHoro ¢onaps
(puc. 102,6). C ero noMoLbio MOXKHO NPOBEPATb U HACTPAHBATH YCHIHTENH
BY u ITY reneBusopa, onpenensTh WHPHHY NOMOCH NPONyCKaHHS ITHX yCH-
JHTENeH, NPOBEPATh JHHEHHOCTb H306paXKeHHs MO BEPTHKAJM, a TAKIKE HH3-
KOYaCTOTHYIO 4acTh TejeBH30opa (UCnonb3ys mopyasTop Npubopa Tak, Kax
NoxkasaHo NyHKTHpoM Ha pHc, 102, a). BY reneparop npuGopa BeiNONHEH Ha
TpausHcrope THna [1403 mo cxeme ¢ 3asempenHoil 6asolt. O paGoraer B
Auanasone 26—68 Mru. B kauecTBe KoH/JeHcaTtopa NepeMeHHOR €MKOCTH
C1 ucnonpzoBan nogcrpoeunsiit kongencarop KIIK-2 10—100 n®. Has npo-
BepKH ycHantejeit BU B TeneBH3HOHHBIX KaHaslaX, HAUHHAas C TPeThero, He-
NOJMb3yeTCsi HaNPsiKeHHe TapMOHHK TeHepHPYyeMOR 4acToTel. BricokoyacToT-
HOe HanpskeHHe MOAAETCH HA BHXOAHOE THe310 Nprbopa ¢ nepeMeHHOro co-
npotuBieHus Rl B uenn amurrepa Tpausucropa T1. [lIxkana RI nporpanyw-
poBaHa B YCJOBHHIX eJHHHUAX.

Monynarop npuGopa BhinONHeH Ha TpaHsucrope tuna MII41 no cxeme
C HHAYKTHBHON o6paTtHOH cBsi3pio. Moaynupyiolniee HanpsikeHHe 4acTOTOH
400—500 'm noxaerca Ha Koanektop u 6a3y Tpausucropa T1. Korna B Mo-
fynssudd BY kosneGaunil Her HagoGHOCTH, MORYJAATOP MOMXHO OTKJIOYHTH
BuikJloyarenem Bx2, [Ipu6op nuraercs ot Gartaped 3336J1 u norpeGaser
TOK 0k0J0 10 MA (B ToM uyucie Moxyastop — 8 MA).

B kauecrse BHiKAIOuaTeas NHTaHus Bkl wcnojb3yercs BHIK/IIOYATeNdb,
aMeromuiica B dyraspe. Kongencarop KI/TK-2 pacnosaraercs B OTBEpCTHH,
H3 KOTOPOro MpefBapHTENbHO HyXKHO BHIHYTH cTeksao. Brixonnoe BY ruesno
MOXHO c/leJlaTh H3 IOKOJs MHHHATIOPHOR NaMnbl HakaxuBaHusi. KoHCTpyk-
nua BuixonHoro BU kaGens noxa3ana ma puc. 102, 6. Barapes 3336J1 pas-
MelIAeTCH Ha MecTe, OTBeeHHOM Aas Hee B dyraspe. B kavecrse Tpl Hc-
NONBL30BaH BXOAHOM TpaHcdopmaTop OT clyxoBoro annapata. BoamoxkHo
TakkKe NpHMeHeHHe IpyrHx MaJjoraGaputHeix Tparcdopmartopos HUY. Ilepe-
MeuHoe conporHBienue RI —rtuna CIIO 0,5. Pasmemenue aeraseil npH-
Gopa BuaHO na puc. 102,6. Karywka L] nraMoraHa Ha xapkace M3 MOJHCTH-
pojla HAM OPraHHYecKoro crekaa AHamerpoM 8 MM M aauuo#t 30 mMm. Ona
CONIePXKHUT 8 BUTKOB roJIOro MeaHoro nposoia auamerpom 0,8 MM, HaMoTaH-
HOro ¢ npuHynuTeabHmM maroM. K xoraencaropy KITK-2 npHukiaeeH LHCK
H3 TOHKOrO OPraHHYEeCKOro CTekfda ¢ pHQIeHHeM NO TOPUY H LIKajo# Ha-
crpoek. Ha mrkaje B mpenejax OJHOH NONYOKPYKHOCTH YKa3aHel yacTOThHI
OCHOBHOTO gHanasona (26—68 Mru), a B Upenenax Apyro# caenans 12 pu-
COK, KaXKlas U3 KOTOPHIX COOTBETCTBYET CpeLHell yacTore oaHoro u3 12 Te-
JIeBH3HOHHBIX KaHAJOB,

197




image128.png
m Lrr

a1

Kabeno BY

Yoxone
aaMnut

Wmexep

Puc. 102. TIpuGop 1751 NpoBepKH TeNeBH3OPOB:

@ - NPHANMNHANLHAA SAEKTPHIECKAn cxeMa; 6 — pasMelleHHe Jerajeft B ¢yr+
Asape KapMaHHoro ¢doHaps

B npenesax OCHOBHOrO AHama3oHa yacToT NPHOOP TPaAYHPYIOT NMPH MO-
MOLUM TeTepOJHHHOrO HHAHKaTopa pedonanca (I'MP) uau npubopa nns na-
ctpoiiki teneBusopos (ITHT). Pucku, cooTseTcTByIonine CpeHHM HacTOTaM
TEJ€BH3HOHHHX KaHaJOB, HAHOCAT, MNOJAb3YSICh 3TANOHHHIM TEJEeBH3OPOM.
[Ipu6op npucoeauHsIOT K BXOAHOMY THe3jly 3aBe/JOMO HCIPaBHOrO H MNpa-
BHJIbHO HAaCTPOEHHOro TejieBH30pa. Pyuky KoBaeHcaTopa HacTpoHKH rerepo-
auna B [1ITK TeneBH3opa ycTaHABAUBAIOT B CpellHee MOJOKEHHe H BPalaloT
AHCK, IPHK/eeHHbIH K poTOpy KoHAeHcaTopa CI npubopa, Ao Tex nop, noka
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Ha 3KpaHe 3TAJOHHOrO TeJseBH30pa He NMOSIBUTCS caMoe KOHTPAcTHOe H300pa-
seHue mnojoc. B aToM nonoxeHuH pucka xoHpeHcaropa C/ uwacrora reHe-
paTopa (Man ec rapMoHuUKa) 6yaer COOTBETCTBOBATH CPEAHEH 4acTOTE TeJe-
BH3HOHHOI'O KaHana.

PaBora ¢ npu6Gopom ouensr npocra. BuxomHo# wrexep npubopa BCTaB-
JSI0T B AHTCHHOE KOAKCHUJbHOE FHE3[0 TeNeBH30PAa, CTABAT PYUYKY KOHJMEH-
catopa HacTpoHKH rerepoguna [ITK tenesusopa B cpenHee nojoxenue. [le-
peK./ioyas TeJeBH30p Ha mnpHeM pPa3JHYHHIX KAHAJOB, YCTAHABJHBAIOT IHCK
koHneHcaropa C/ npuGopa ua 3ToT Xe KaHaa (MO pHCKe) u NpoBepsioT, Oy-
feT nu H3006paxieHHe MoJoC Ha 3KkpaHe HaHGOMee KOHTpacTHmIM. Ecau ca-
MOe KOHTDPACTHOe H306paKeHue MOJYYHTCA TOTAA, KOIJA PHUCKA HA JIHCKe
koHjeHcaTtopa CI npu6opa cABMHYTA ¢ HOPMAaJAbHOIO MOJOXKEHHS, TO B HC-
NeIThiBaeMoM TeseBusope pacerpoed [NTK uau ycuautens [TY. Korxa pu-
CKa HaXOAMTCH B CTOPOHE OT HOPMAJbHOrO MOJOMEHHS Ha ONHOM HJH He-
CKOMIbKHX TeJNIeBU3HOHHBIX KaHasaxX, to paccrpoer IITK, a koraa Ha Bcex
KaHaJaax — paccrpoeH ycuaurenas 114,

O 1HHeAROCTH MO BepTHKAJIM MOXHO CYJAHTh IO MOJIOCAM HA IKpaHe Te-
nesusopa. Ilpn xopomreil MHHEAHOCTH BCE OHH JOJNKHBI HMETh OJHHAKOBYIO
INHPHHY.

KapmanHas 2BM B 3neKTPOTEXHHUECKHX
pacuerax

Kapmannas dBM (MHKpOKa/JbKY/NATOp) MO3BOJSET OGJMErdHTb «BbIUNC-
JUTENBHBIH» TPYA AJsi Kaxaoro H3 Hac. Macrep, paguo/aioGuTenn H J106u1-
TeJH TBOPYECKOrO TPYJa TakkKe HOJIKHb HCIOAb30BaTb B CBOEH MpakTHue-
ckoll pabore MHKpOKaabKyasTop. Hanpumep, aas onpenenenrs RCL. Ilpu
OTCYTCTBHH PafHO3NEMeHTa OJHOrO BHJA HOMHHAJAa MOXHO 3aMEHHTb ero
IBYMsl pAJHO3NEMEHTAaMH, KOTOPhIE B CyMMe 1alyT Hy:HbH HoMHHAl. Hyx-
HHIl HOMHHAJ 43 [BYX PafHO3JIEMEHTOB MOXHO BHIYHCJAHTL MO opMysaaw,
ykasaHHbIM Ha puc. 103 nas RCL, ¢ nmoMoupio caMoro pacnpocTpaHeHHOoro
MHKPOKaJbKyAATOpa «DaekTpoHnka B3-23» uam ppyroro Tuna. Daekrpuye-
CKHe MapaMeTphl COeAHHAEMBIX AeTajeHl NOMKHbBI ObITh BHIPAXKEHH B Ojlll-
HAKOBBIX CAHHHIIAX H3MEpEHHSI.

Mpumep BbluMCAEHHS HA MHKDOKAJbKYJSATOPe

1. Hano y3nate, xakoBo Oyier obluee CONPOTHBJAEHHEe pe3HcTOpa C Ho-
MHHaAbHEMH 7.5 OM # 15 KOM, ecid coeJHHHTb HX napanneasHo. ITo dop-
Myse Rosw. npouseBopuM BhuHCAeHHS B uncautene 7,5X15, nonyyaem
pesyabrat 112,5, pesyawrar 3anuchiBaeM. [IpoH3SBOAHM BHIYHCJEHHSI B 3Ha-
MeHartenae 7,5+15, noayuaem pesyasrat 22,5. Pesyabrar, nodydyeHHwit B
yHCJAHMTENe, JeNHM Ha De3yJbTaT, NMOJYYeHHHH B 3HaMeHarese, nojaydaem
5 xOM (Gauxadwuil Homuuan 5,1 kOm).

2. Kaxoii 6yzner o6uas eMKOCTk JBYX KOHAEHCAaTOPOB, COEJHHEHHBIX MO-
CJeJOBaTeNbHO, €CAH HOMHHAA ofHoro u3 Hux 100 nd, a sroporo 51 nd?
Mo dopmyne Cosu. NpOM3BOAHM BHIYHCIAeHHS B vucauTeae 51X100, no-
Ayyaem pe3yabtar 5100, 3ateM UDOH3BOAWM BLIYHCJAEHHA B 3HaMeHarese

5 B. Bacranos 1929
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Puc. 103. Muxporanbkyasatop «daekrponuxa B53-23»
B 9JJEKTPOTCXHHYECKHX Pacuerax

51 + 100, noayuaem pesyabrar 151. 5100: 151, nonyyaem 33,8 — Gnuxait-
wui HoMuuana 35 nd.

B npakrndeckux coserax 75, 76 TaxKe MOKHO H HYKHO HCIONB3OBATEH
MHKDOKAAbKYJIATOP.

75 Kak npou3BecTy pacuer KaTylleK MHAYKTHBHOCTH
(oAHOCHOMHBIX, UMAMHAPHUECKHX Ge3 CepAeuHMKa)

HuayKkTHBHOCTb KATYUIKH 3aBUCHT OT ee TeOMeTPHYECKHX pa3Mepos,
yHeaa BHTKOB M cllocoba HaMoTKu karyulku. Uem Goablile nnaMerp, AJMHHA
HAMOTKH M UHCJO BUTKOB KaTyUIKH, TeM GOJblIe ee¢ HAYKTHBHOCTb.

Ecau gaTylMIKa HaMaTulBaercst MJIOTHO BHTOK K BHTKY, TO HHAYKTHBHOCTD
ee 6yaer Goablic MO CPABHEHHIO ¢ KaTyWKOH, HAMOTaHHOH HEMJIOTHO, ¢ NPO-
MexXyTkaMp Mexay sHTkaMmu. Koraa tpeGyercs HaMoTaTh KaTymIKy 10 3a-
JlaHHBIM Dpa3MepaM M HeT NPOBOAA HYXHOTO AHAMeTPa, TO MPH HAMOTKe
ee Gojee TOJNCTHIM MNPOBOAOM HaJo HECKONbKO YBEJHUYHTh, 8 TOHKHM —
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yYMEHBIIUTD YUCJIO BUTKOB KATYIIKH, YTOOBl MOJYYHTH HEOGXOAUMYIO HHAYK-
THBHOCTb.

Bce npuBefieHHbIe Bbimie cooOpaxeHHs COPaBeJJHBHL HPH HAMOTKE Ka-
tyweK 6e3 (GeppHTOBLIX CepLEYHHKOB.

Pacuer ogHOCJHOHHEIX IUAMHAPHYECKHX KaTylleK IDOU3BOLHUTCA HO (POp-
MyJe

D2n?
450 - 100/

rie L — aHpyKTHBHOCTb KaTywkH, MKI'H; D — AgaMeTp KaTyuikd, cMm; [ —
AJIMHA HAMOTKH KaTyLIKH, CM; 7 — YHCJIO BHTKOB KaTyUIKH.

Ilpu pacweTe KaTYIIKH MOTYT BCTPETHTBCS ABa CJAydasd:

a) mo 3aJaHHBIM IeOMEeTpHUYeCKHM pa3MepaM HeoOXOAHMO OMNpEe/HTh
HHAYKTHBHOCTb KaTyUIKH,

6) npH u3BecTHOH MHAYKTHBHOCTH OHPEAENHTb YHCJIO BHTKOB H AHAMETp
OpPOBOJa KaTyUIKH.

B nepsoM cnyuae Bce HCXOLHBIE JaHHEIE, BXOojsulue B (OpMyJay, H3Be-
CTHEI, ¥ PacueT He NPeJCTaBJACT 3aTPyLHEHU .

[Tpuwmep. Onpelennv HMHAYKTHBHOCTb KaTyIKH, H300paxeHHoH Ha
puc. 104; nas storo moActaBuM B (opMyny Bce HeOOXOIMMELIe BeJIHYHHAI:

L L8 o
T B X1,81100 %2

Bo BTOPOM CJy4ae HM3BECTHBl AHMaMeTp KaTyWKyd U AJHMHA HAMOTKH, KO-
TOpas, B CBOIO OUepeb, 3aBHCHT OT YHcJa BUTKOB M aHaMeTpa nposoja. IMo-
3TOMY pacuer pEeKOMEHLYEeTCd BEeCTH B cae,u.yiomexfx [IOCJACA0BATE/NBHOCTH.

Mcxona U3 KOHCTPYKTHBHAIX cOOOpaxeHHH OmperensioT pasMeph KaTyMIKH,
AuavMeTp H JJIMHY HaMOTKH, a 3aTe€M pacCUHTHIBAIOT YHCJO BUTKOB O (op-

MyJe
4 — ¥_BL(9D T 200)

D

[Tocne toro kKax OyjerT HaHZEHO HHCAO BHTKOB, ONPEAGNSIOT AHAMETp
npoBoja ¢ u3onfguyed no dopmyJe

L =

~ 4,6 mxl'H.

l
d= o
rie d — JuaMeTp npoBoja, MM, ! — AnxHa 0GMOTKH, MM, 1 — HYHCJIO BHTKOB,
ITpuwmep. HyxkHO H3rOTOBHTH KaTyMIKy AxnameTpoM | cM npH IJuHe
HAMOTKH 2 cM, umelolnyio nHAykTHBHOCTh 0,8 MkI'n. Hamortka panopas BH-
TOK K BHTKY.
[MoxcTaBus B nocieaH0n0 GOpMyday 3ajaHHble BEJHUHHE], HOIYyYHM;

YEX0,8(O0 X1 +20x2)__
1

n= = 14 BUTKOB.

0
Nuaverp nposona d = ?4 = 1,43 mm,

Ecnn 31y Katymiky HaMaThiBaTh MNPOBOAOM MeHbUIEro JHAMETPa, TO
HY3KHO MOJIyYeHHBIe DacyeTHBIM nyteM 14 BHTKOB pasMecTHTb mo BceHl AJH-
He Katymky (20 MM) ¢ paBHLIMH IIpOMeXYTKaMH MeXAy BHTKaMH, T. €. C
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niaroM HaMOTKH. VIHIAYKTHBHOCTb JAaHHOH Ka-
Tyuwky Oyaer Ha 1—2% MeHblie HOMHUHAJBHOM,
YTO CJiedlyeT YUHTHIBATh HPH H3TOTOBJEHHH Ta-
kux KaTymwek. IIpu HaMoTke B ciyuae Heo6x0-
JUMOCTH GoJiee TOJICTHIM NPOBOAOM, ueM 1,43
MM, cjelyeT ClefaTh HOBHI pacueT, yBeNHUHB
AuHaMeTp HJAH JJHHY HaMOTKH KaTyuwku. Bos-
MOXHO, TaKXe NpHAeTcs YBeJAHYHTh U TO H APY-

20 roe OJHOBpEMEHNO, mOKa He OYyLyT nOJYYeNH
dnp,::—z-a—-:IMM HeoGXOAHMblE raGapursl KaTyMKH, COOTBETCTBY-
lomHe 3afannoil HUAYKTHBHOCTH.

Cnepyer saMeTdTh, YTO N0 [pHBEAEHHBIM
puie ¢GopMystiaM PeKOMEHLYeTC PacCUHTHIBATh
TaKHE KaTYWIKH, Yy KOTOPbIX AJHHA HaMOTKH !

paBHa HJIH 60J1bllle NOoJOBIiNbLI AHIaMeTpa. Ecan e AnHHA HAMOTKH MeHblie

D
ﬂOJIOBHHbI AHaMeTpa 7‘, TO 6oJee TOUHDIE pe3yJbTaThl MOXKHO NOJYUYHTh

1o gopuyaam

Puc. 104

L D Y TOL@D F 11y

o@D+t *= D

Kaxk NPOM3BECTH NepecyeT Kartywex
MHAYKTHBHOCTH [OZHOCNOMHBIX,
UMAMHAPHYECKHUX)

Heo6xoauMocTh B mepecuere KaTyileX HHAYKTHBIOCTH BO3HHKaeT OpH
OTCYTCTBHH HYXIIOrO AnaMeTpa MpoBoja, YKa3aHHOro B OMHCaHHH KOHCTPYK-
LHH, 4 3aMeHC ero NPOBOAOM [APYroro AHaMeTpa; NpH H3MENCHHH AuaMmerpa
KapKaca KaTyHWKH.

Ecau OTCYTCTBYET MDOBOJ HYXKHOTO AHAMETDa, 4TO SIBJSIETCH Hanbonee
qacTolf mpu4YHHOI NepecueTa KaTylieK, MOXHO BOCMOJNb3OBATHLCA HPOBOAOM
Apyroro firnaMerpa. Mamenenue nuaverpa npososa B npelenax no 25% B 1y
HJIH JIPYTYIO CTOPOHY BHOJHE JOMYCTHMO H B GOJbIIHHCTBE KOHCTPYKUHI He
oTpaKaeTcsi Ha KayecTBe HX paboTul. DoJee toro, ypennuyeHne Auamerpa
IPOBOJA AONYCTHMO BO BCeX CIAyuasX, TaK KaK OHO yMEHbIUAeT oMHYecKoe
COMPOTHBJAEHHE KATYWIKH W HOBbIIIaeT ee AOODOTHOCTb. YMEHbIUEHHE XKe
AnaMeTpa yxyAllaeT AOOpOTHOCTb H yBe/NHYHBAaeT IJIOTHOCTH TOKa Ha eniH-
HUUy ceueHusi 0poBola, KOTopas He MoxeT OuiTh Gosblie onpeAenedHoli no-
NYCTHMON BelHYHHb.

Tlepecuer uncja BUTKOB OJUHOCIONHOA WHJAHHADHYECKOR KATyWiKH HpH
3amMeHe (IPOBOLA OAHOrO AuaMeTpa ApyruM IPOH3BOAHTCA 1O (opryle

TA€ /1 -—110B0€ YHUCAO BHTKOB KaTyHIKH, 71— YICJA0 BHTKOB KaTylIKH, yKa-
3aiiloc B ONBCAHHH, d—nuameTp BMelonIfIoca 11poBoAa, dl—llllaMeTp
1nposoia, yKa3aHHblﬁ B oliicainu,
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B xayecTtse npuMepa npoH3BeAeM Hepecuer
"yHCAa BHTKOB KaTYUIKH, H306pakeHHOf Ha pHC.
104, aaa npopopa puamerpoM 0,8 mM:

n =20 018 ~ |8 BHTKOB

(annua Havotrku =18 X0,8= 144 wmMm, miu
1,44 cm).

Takum 06pa3oM, YHCJIO BUTKOB H AJIMHA Ha-
MOTKH HecKOJIbKO yMeHnbliuaHch., as nposep-
KH NPaBHJbHOCTH llepecyeTa PEeKOMEHJyeTcst BHI-
AOJHITD HOBBI PacyeT KaTyIUKH C H3MeHeHHBIM
AHAMETPOM MPOBOAA:

1,82 x 182

L=gxtsrooxrm~ 46 wmeln

Or10 NOATBEPKAAIOT H cooOpaKeHHs, (pUBeleH-
HHlE B coBeTe 75.

ITpu nepecuere xarywku, c83aHHOM C U3-
MeneHuem ee Ouamerpa, clefyeT MOJAb30BaThCH
NPOUEHTHOH 3aBHCHMOCTbIO MEXAY AHAMETPOM

H YHCJIOM BHTKOB KaTYIIKH. DTa 3aBUCHMOCTbL 5) n=32
3aKJ104aeTcs B CHAEAYIOLIeM: NOpPH yBeJNHYeHHH
RHaMeTpa KaTyWIKH Ha On J10 —_

p y pedesieHHOEe YHC dnp.——0,5MM
[IPOLEHTOB KOJIMYECTBO BHTKOB €€ yMeHbllaeTcs
Ha CTOJIbKO e HNPOLEHTOB, H, HA060OpOT, NpH Puc. 105

yMeHblIIEHHH JuaMeTpa yBEJHUHBA@TCS HHCIO
BHTKOB Ha paBHOE HHCJO npoueHToB. Jas ynpoueHHs pacyetoB 3a JHa-
MeTp KaTyLIKH MOXHO NpHHHMATh AMaMeTp Kapkaca.

Tak, nig npuvepa NpoH3BeJeM MepecueT 4YHCAa BHTKOB KaTyIUKH (puc.
105, a), umeomel suamerp 1,5 cM, na amamerp, pasHut 1,8 cM (pHc.
105,6). CornlacHo YyCJOBHSIM HepecieTa AHAMETP KapKaca YBeJHYHBAeTCs
Ha 3 MM, uan Ha 20%. CiefoBaTe/lbHO, M1 COXpaHEHHS HEH3MeRHOH Be-
JIHYUHB MHIYKTUBHOCTH 3TOH KaTYWIKU NPH HAaMOTKe ee Ha Kapkace GoJb-
HIero AHaMeTpa HyXHO YMEHbIIHTb uuc/o BUTKOB Ha 20%, Hu Ha 8 BHTKOB.
Takum o6pasom, HOBas Katywka GyneT uMeTb 32 BHTKA.

[TpoBepuM mepecuer 1 ycTaHOBHM MOTPEIIHOCTb, AONYIIEHHYIO B pesym;-
tate nepecdera. Katywka (cM. puc. 105, a) HMeeT HHAYKTUBHOCTb;

1,52 % 402

[’—45><1,5+100><2

= 13,45 Mk[lH.

Hosas gatyuixa Ha Kapkace ¢ yBeJHYEHHBIM JHaMeTpPOM.

1,82 x 322
45 % 1,84 100 x 1,6

L= = 13,7 mxlH.

Oun6xa mpu nepecuere cocrasiser 0,25 mMxI'H, uay MeHblle 2%, 4TO
BAOJIHE AONYCTHMO AJIS PacueToB B PAAHOJIOGHTEJNbCKOH NPAKTHKE.
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MipocToii pacueT TOpoK[anbHLIX
Tpancthopmaropos {no rabnuue)

IIpn wmaroToBneHuu masoraGapuTHOR pafHO3NEKTPOHHON aNmapaTypsl
Jlyuile BCEro HCHNO/b30BaTh TpaHC(hOPMATOpPH € TOPOHAANBLHHIM MarHHTO-
nposonoM. B cpasHennu ¢ GponeBniMu cepaeunukaMi #3 I-o6pasHbx mia-
CTHH OHH MMEIOT MeHblHi Bec H rabapurs, o6aanaioT nosniensniv KITJ,
a X oOMOTKa Jyulle oxJaxpaercsi. KpoMe Toro, mpad paBHOMEPHOM pac-
npejesieHHd OOGMOTOK MO MNEPUMETDY cepledyHUKa MPAKTHUYECKH OTCYTCTBYeT
noJe paccesinua 4 B GONbLIMHCTBE CJy4aeB OTHafaeT HeoGXOJHMOCTb B SKpa-
HHPOBAaHHH TPaHC(HOPMATOPOB.

B cBsizd ¢ TeM uTO HOMHBIE pacyerT CHAOBHX TPaHc(OpMAaTOPOB Ha TO-
pPOHIaNbHEIX CepleYHHKaX CAHMIKOM TPOMO3LOK H CJOXKEeH, NpHBOAHM Tal-
JIHLY, ¢ MOMOUIbLIO KOTOPOH Nierk0o pacCuHTaTh TOPOHAAJbHBIR TPaHCchoOpMa-
Top MowmHOCTBIO a0 120 BT. TouHocTs pacuera BMOJHe poCTaTOUHA AJA
JiobuTtenbckoli npakTuxd. Pacuer mapaMerpoB TOPOHAANbLHOrO TpaHcdop-
Maropa, He BOHIeAILHX B Tab.iduy, aHaJOTHYeH pacueTy TPaHCHPOpPMAaTOPOB
Ha IlI-06pa3HoM cepleuHHKe.

Ta6nuteft MOXHO MoOAb30BaThLCA NpH pacuere TpaHc(opMaTopoB Ha cep-
JeuHHKax M3 X0JOo4HoKaTaHoH craau D310, 3320, 2330 ¢ ToMUHUHOH JIEHTH
0,35—0,5 MM u craau D340, 3350, 2360 ¢ toamuHo# aeutnl 0,05—0,1 MM
npu yacrote nuraowe# cerd 50 'u. Ilpu mamotke TpaHchopmaTopoB Aomy-
CTHMO TNPHMEHATb JHIIb MeXOOMOTOUHYI0O H HAapyXHYI H30/ALHH: XOTA
MexcJloeBasl H30JA1HSA H M03BoJseT A06UThes 60Jiee POBHOH yKJAaAKH mpo-
BOla 06MOTOK, M3-33 Pa3/iHUdsl HapyXKHOTO H BHYTpPeHHEro AHaMeTPOB cep-
DeyHHKa NpH ee mPUMEeHeHHH HeH30eKHO yBeNHUYHBAETCS TONMIMHA HAMOTKH
110 BHYTPeHHEMY AHAMETDY.

s HaMoTKu TOpOHAaNbHEX TpaHcHOpMaTOPOB HEOGXOAHMO HPHMEHATD
0GMOTOYHEIE MPOBOJA C HOBHILIEHHON MeXxaHHYECKOH H 3/MEKTpHYeCKOH mpou-
HOCTbIO W30JAuMd. [lpy HaMOTKe BPYUHYIO CrieJyeT MONb30BATLCA TNPOBO-
gamu [13JIIIO, II3UHIO. B kpaiinem cayuae MOXHO NPUMEHHTb MOPOBOL
[12B-2. B kauectBe MexX0OMOTOYHO U BHeliHeHd H30JMALUUY OPUrOAHH GTO-
ponaacrosas mjeHka [19T® ronwuno#i 0,01—0,02 MM, nakorkans JILICC
ToawuHoH 0,060,012 MM uau GaTucroBas JeHTa.

Ilpumep pacuera Tpancgopmuaropa.

IHaHo: nHanpsikenne nutawomwell cetn U, = 220 B,

BbIXOJHOE HANpSIKCHHE U,= 12 B,
TOK Harpyskn I,=3,6 A.
1. Onpepensior MOLIHOCTb BTOPHUHOH OOMOTKHE:

P =UH X ]H:: 12 x 3,6=43,2 Br.
2. Onpeaensior raGapHTHYIO MOIIHOCTb TpaHcopmaropa:
Pr=—n-:m= 48 BT.

Benuuury KIIA ® papyrue Heo6XoauMule AAsI pacueta JaHHHE BhI-
6upalor no Tabaulle H3 HYXHOH rpadws psAza raGapHTHHIX MOLIHO-
cTei.

3. Haxolar naomans ceyeHus cepieuHuKa:
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- -~ ST A
S VP 48:5,8 cMm2,

Pacu ™ T3 12
4. [MonGupaior pasmepnt cepieunnka D, d, nh:
§ =2ty
Banxaftmuil cTaHzapTHHIA THN cepAeyHHKa — 0J150/80—40, naomane
CeHeHHSI KOTOPOro paBHa O = 8%5 4=06 cM® (ne Mmeuee pacuer-
HOM ).

5. [lpu ompenesieHuys BHYTPEHHEro AHAMETPA CEPAEUHHKA AOMKHO GbITb
BRINOJIHEHO ycaoBHE d, > di!

d:=124xS=124x6=23,8 cM, 10 ects 5>3,8.

6. IlpeanonoxuM, BeiGpay cepieanuk u3 crtaday D320, Toria 4MCJA0 BHT-
KOB Ha BOJIbT ONPEAEINIOT 0 (HopMyse

Wl__333 33,3

T =g = 5,55 BUTKa Ha BOJIBT.

7. Haxopst pacuerHhle 4uc/la BHTKOB HEPBUUHOH M BTOPHUHOH oGMO-
TOK!

Wi, 1=0,-U, =555 x 220 = 122] BurokK,
W, s=0,-U,=555x 12 =66 BUTKOB.

Tax kax B TOpoMJajbHBIX TpaHc(hOpMaropax MarHKTHHI MNOTOK pac-
cesiHMsl BechbMa MaJ, TO OajeHHe HanpsiKeHus B oOMOTKax omnpenensercs
APaKTHUECKH JUIlb HX aKTHBHHM CONPOTHBJIEHHEM, BCJAEJCTBHE UEro OTHO-
CHTe/]bHAs BeJHYHHA NaJEeHUsl HAOpsKeHHA B OOGMOTKax TOPOHIAJbHOrO
TpaHchopMaTopa 3HAUHTENBHO MeHbIIe, YeM B TpaHc(opmaropax CcTepxk-
HeBOro H GpoHeBOro THIOB. [109TOMY I/ KOMmOeHCAUMH MOTEPb Ha CONPO-
THBJIEHHH BTODHYHOH OGMOTKH HeoOXOAMMO YBE/JHYHTb KOJHYeCTBO ee BUT-
KoB Juub Ha 3%.

W, =166 X 1,03 = 68 BHTKOB.
8. OnpenensitoT AHAMETPH IPOBOAOB 06MOTOK:

J— 1
= 1,13 A
rie [1 — TOK nepBHUHON 06MOTKH TpaHcdopMaTopa, onpejensieMblit ©3 Qop-
My.JIbl
=112 =114 =02 A
1= '—' = QE(') 0, .

=1 ISVO % =0,299 mM.

Bui6upajor Oaumxafmui AMaMeTp NpPOBOAA B CTOPOHY yBeaHuYeHHS
(0,31 Mm):

3,6 __
dy=1,13 A~_113 Vg,_s—lMM.
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BcnomorarensHoe XJ1-1 aAns AMarHoCTMKM

4 MNMepeHocHbi cTeHp CX-2 4 ycTtpoHCTBO
HeMcnpaBHoCcTel ObITOBBIX XONOAMNLHMKOB

Crenx CX-2 npexnasHauen AJs AHATHOCTHKH HeHCIpaBHOCTeldl GHITOBHIX
XOJIOAMJILHHKOB Ha AOMY y BJafeNbla H B PeMOHTHOH MacrepcKof.

Crenn nosBonsier npoBepATh XOJOLHJILHHKH N0 CJIeLYIOIMM NapaMer-
paM: HanpsiXKeHHe NMUTAHUA; NOTpebAeMEIl TOK; aKTHBHOE CONPOTHRJeHHE;
CONpPOTHBJIEHHe HM30JSuHH; KO3pduuHeHT pabouero BpeMeHH; TeMreparypa
BHYTPH XOJIOAHJIbHHKA.

[lepenocHbt cTenn npoBepKH XOJOAHJABHHKOB mpejcTaBasier coBoil
npubop NpsAMOYroJbHON GOPMbI, COCTOSILINA U3 MeTaJJHIeCKoro Kopnyca 4
(puc. 6) u npuGopHo#t naHesu 3. Ha npuGopHol naHesNH cTeHAa pacnoJo-
KEHH: MHKpoamnepMeTp 2, CHYeTUHK | HMIyJbCOB, pOo3eTKH 6 (nJs mof-
KJAOYeHHs HArpy3KH), kJeMMa &§ 3aseMJeHHd, nepekjiouareib 7 (LI BH-
Gopa H3MepsAeMLIX NapaMeTpoB), HOTEHUMOMETP 5 YCTAHOBKH HyJsl OpH
H3MEPEHHH R,,;, noTeHnuoMeTp /4 (YCTaHOBKH HaNpsiKEHHUT MEeroMMerpa),
KHOMNKa I3 BknioueHus HanpsxkeHus 500 B npu uaMepeHHH R,,,. BHKJIO-
garesab /2 MynbTUBHGpaTOpa, nepeknaouareas /1 noJspHOCTH MHKpoaMmmep-
MeTpa, KHonka /0 BKJOueHHs nuTaHus ctenpa 127 B, npenoxpanurenp 9,
COeAHHHTeJbHLIH LIHYp C TEPMOCONPOTHBIEHHEM [5.

TexHuueckde HaHHble CTeHAA

Homnuanbhoe wanpsikewue, B , , o . 127/220
Iorpe6asemas momnocrs, Br , o o o 10
KoHTpoaupyeMble napaMeTphl:
HalpsiXKeHue TlepeMeHHOro0 TOKa, B 0—250
nepeMeHHHHd TOK, A . . . AN 0—15
akTUBHOe comporuBaenne, Om . , 0—100
conpoTupaense uzoasmnd, MOm . . 0,5—10
KOa(ppuuuenT pabouyero BpeMeHH 0—1
reMnepaTypa, °C . . . . ., . —20 ... +30
Ta6apuTHBIE Pa3sMepbl, MM + 4 4 & 325x242X 110
MaCCa, KI' & . « & & s v s v 2 » 5
4
Ty
3 MKA
ZJE-ZJ
! Lo oo

14 13121 109 8 7 15

Puc. 6. Iepenocuniit crers CX-2 pas
NpPOBEPKH OHTOBHIX XONOAH/IbHUKOB




image136.png
Tabantia pas pacuyeta Toponianbubix Tpancdopmaropon

Pr, BT ®, w, S, on2 A, A/um? 7. %
41 38 —
o 10 — 5 VA 4.5 0.8
36 32 v P
10—30 = = Yor
0—3 3 < n 4 0,9
3050 33,3 29 v Pr 3.5 0,92
S S 1.2
32 28 Vb,
50—120 L2 = Yo 3 0,95
S S 1.25

Mpumeuyanne Pr-—raGapuTnas MOWOCTL TPaHCHOPMATOPE, ©) — UYHCAO
BHTKOB Ha BOJBT AJs cTtajn D310, 3320, 3330, wy— uHCIO BHTKOBR Ha BOJLT AJsS
craan 2340, 3350, 3360, S — njomans ceyeHus ceppeunnka, A — LonycryMas
IJIOTHOCTL Toka B obmorkax, N — KITIL Tpancdopmaropa.

N

NEYATHBIE NNATHI

fipocras TeXHONOrHA H3roTOBNEHHA
nevarHbiX nnart

BOJBIMHCTBO OPOMBIJIEHHHX CHOCOGOB H3TOTOBJEHHS MJaT ¢ Hedar-
HBIM MOHTaxKOM TpeGyeT cJOXKHOro o60pyAoBaHMs H AeHLHTHHIX MaTe-
pHaJnoB.

B peMOHTHHIX H JIOGHTENbCKUX YCJIOBHSX TEXHOJOTHs H3rOTOBJEHHH
nedaTHHIX [J1aT MOXeT GhTh yHpolieHa 3a cyeT BBeJeHHs PYYHHIX Omepa-
uuf. Huxe npeldaratores Tpu cnmocoGa H3rOTOBJEHHS [1€4aTHOTO MOHTaXa
H MeyaTHHIX cxeM., Macrep usiu pajxoso6uTes s MOXKeT BeGpaTh M1060i H3
ITHX cnoco00B H HYXHHH eMy MaTepHal.

Cnoco6 nepenoca. TIpoBOJHHKH neYaTHOro MOHTaMa, Bhlpe3aHuble 113
MeAHOH MM JaTyAHOH (oJbry H CMOHTHPOBaHHLle HAa kKako#-iHO6O BpeMeH-
Hofl noAJI0XKKe (HampuMep, Ha MHJJAMMETPOBOIl Gymare), Hak/leHBalOTCH Ha
IMH3JEeKTPUK, HOCJe Yero NOJJIONKKA ypaaasieTcs. DTOT CHocol 1eHeH TeM,
YTO NeyaTRbie NPOBOAHHKH MOXKHO HakJeuTb Ha /060N NIOCKHH AHDIEKT-
pUK U He Tpebyercs CJOXKHOH OCHACTKH H ACHUIUTHRIX MaTepHajoB.

Xumuneckuil cnocod. Ha QonprupoBaniblii reTHHAKC T€M HIH HHBIM
cnoco60M HAHOCHTCA PHCYHOK HEYaTHOIO MOHMTAaxKa, MOCJe Yero He3alIHIIeH-
HBIE MECTa BHITPABJSAIOT. DTOT cnocold MeHee TPyLOeMOK, HO JJifl Hero Tpeby-
eTCsl PaCTBOP — XJIOPHOE XKEJe30, KOTOPOe HE BCelja MOXKHO NpHOBpecTH.

Mexanuuecku cnoco6. Ha ¢onbruposanHbil reTHHaKe HaHOCHTCS DH-
CYHOK MOHTaXa, a 3ateM (oabra ¢ mpObOesbHLIX MECT YHaJfACTCS HOMKOM,
pesakoM, cKaabneneM HWiH ¢pesoit, Tor cnocob caMblit HPOCTOH, HO TPebyeT
OT MacTepa HJH PaaHOJIOGHTENs onpee/leHHbIX HaBbIKOB.
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CIIOCOB MNEPEHOCA

- Ana u43roToOBJERNA meuaTHOH NJaTH MO 3TOMY cnocoBy Tpebyrorca: re-
THHAKC TOJIMMHOA OT 1 §o 2 MM, MeAHas doabra Tomuuno# 0,05— 0,06 mw,
xaefi b®-2, knell KOHTOPCKHI YHHBepCaJbHbIH Ka3eHHOBBIH (MOMKHO HC-
410/1b30BaTh CHHACTHKOH), MHJJIMMETPOBKA, HepPraMeHT, KomupopaJjbHasd H
-pHcyast 6ymara. M3 npucnocobaenuil TpebyIOTCS TONMBKO J(Be MeTaJ/iHuecKHe
IJACTHHEL, MEXJy KOTOPBIMH 3a)XXHMaercs NaaTa HPH HaKaeliKe Me4aTHOI

cxembl.
[Moa MunaaEMeTpPOBKY, Ha KOTOPOH BHYEpPUEH B HATYPaJbHYIO BEJIYIHY

nevyaTHHI MOHT2X, HOJKJAABIBAIOT HOCAEJ0BaTeNbHO: KOMHPOBAJIbHYIO G-
Mary, KanbKy KapaHJalHy!0, GoJably H, HaKOHell, KaKylo-NHOO NOANOKKY,
HanpUMep HeCKOJIbKO JUCTOB GyMard uiu KaproH. Bee JHCTH cKpenasioT no
KpasiM CKpenKaMmH, MOCJe 4ero mOJy4YeHHYI0 Hauky KAaiyT Ha DPOBHBI Me-
TaJJIHUECKHH JIHCT HJH CTEKJIO H OCTPO 3aTOUEHHHLIM TBEPABIM KapaljaioM
THIATeNbHO OGBOJAT KOHTYPH HPOBOLHHKOB meuaTHoro MoHTaxa. Ilocise
CHATHSA CKPemoK MOJY4aloT mepraMeHT, Ha KOTOpOM GydeT BHIEH 4eTKIHH
PHCYHOK [1€4aTHOI'O MOHTaXa; TaKoH e PUCYHOK OyieT u Ha (oJibre B BH-
ne penbePHBIX JTHHHH.

Donbly nepes HaHeceHHEM Ha Hee PHCYHKa Hajo obpaborarb € OLHOI
CTOPOHH WAH(OBAJILHOA LWIKYPKOH, 4T06H OHA Jyullle NpHKJeHBalach K re-
tuHaxcy. Ilpu xomuposke QoJbry KaapyT wepoxoBaToli croponoft suus. Ilo
KOHTYpaM MeuaTHOrO MOHTaXa HOXHHUAMH BHPE3aloT H3 (ONBIH NPOBOL-
HUKYM U NPHKJEUBAIOT MX TJIAHUEBOH CTOPOHOH Ka3eHHOBRIM KJEeM K nepra-
menty (puc. 106). Kaeit ciegyer HaHOCHTb TOHKUM pPaBHOMEPHHIM cJioeM H
cJleduTb NpH HakJefike NMPOBOAHHKOB Ha MNepramMeHT 3a TOYHHIM COBMelle-
HHMEM KOHTYPOB IPOBOJHHKOB C DPHCYHKOM Ha mepraMeHTe. [lasa touHoro pas-
MeuleHHs NPOBOJHUKOB OTHOCHTEJIBHO KpaeB FeTHHAKCOBOH NJAaTel Ha fep-
TaMeHT HAaKJEHBAIOT LEHTPHUPYIOULYI0 paMKy. CXeMy HaK/NeHBaIOT Ha leTH-
HAaKCOBYIO IIaTy cpa3y e mocje TOro, Kak NPOBOAHHKH CXeMH CMOHTHDO-
BaHBl Ha NepraMeHTe; ecsM KJed BHCOXHeT, MPOBOAHHKH MOFYT OTAEJHTHCHA
ot nepramenTa. Ilnaty oGpesart Tak, yro6hl OHa TOYHO BXOJHJA BHYTPb
HaK/JeeHHO Ra nepraMeHT LeHTpupyiomei pamxd. CTOPOHY reTHHaKCOBOH
milatel, Tie OyAyT HakAeeHH NPOBOAHHKH, NMPOULIH(OBHIBAIOT LIKYPKOH.

IMpoBofHHKH, CMOHTHPOBAHHLIE Ha NepraMeHTe, a TaKXe FeTHHAaKCOBYIO
miaty o6e3KHUPUBAIOT aUETOHOM, COHUPTOM, FpylUeBOH 3cceHuHeHd HiH JIO-
6niv japyrum pactsopureneM. Ilocse 3Toro ofe ckneHBaeMble MOBEPXHOCTH
(MpOBOAHUKH M TeTHHAKCOBYI0 MNJATy) MOKPHBAIOT TOHKHM CJOEM KJesd
Bb®-2, koTopomMy palT mOACOXHYTh B TedeHue 10—20 muH. 3areMm Ha 10-
BEPXHOCTb MPOBOJHHKOB KHUCTOYKOH BTOPHUHO HAHOCAT CJOH Kjea 1 Ha
cMa3aHHHW KieeM meyaTHRIE MOHTax< KJaAyT FCTHNAKCOBYIO NJaTy MIepo-
XOBaTOH CTOPOHOH BHU3. Bech llaKeT 3a)KHMaloT MeXAY AByMs MeTajlnye-
CKUMHU NJaCTHHAMH, KOTOpble CTAMMBAIOT BHHTAMU H BBILEDKHBAKT B Ta-
KOM BHJE B TeUEHHe yaca HpY KOMHaTHOH Temmepatype. Ilocse 3TOro nmaker
HarpesawoT 20 120° C H BbAEpXHBAIOT npu 3Tofi TeMmepatype 3 u. Ecnm
neuaTnas mjata HeGoabllas, TO HarpeBaTh €e MOXKHO C MOMOLIBLIO 3.I€KTPH-
YeCKOro yTHra, HPHKDENHB NakeT K raajauibHOd nosepxHocTH. Ocobelin0
ya0GeH yTIOT ¢ TEPMOpPEryasiTOPOM.

[Mocne ocTeiBaHUA NaKeT pa30UPAIOT H OCTPHIM CKajblleeM HJH HOKOM
cockaGauBaOT OPHK/ACEHHBHHA K mnJare mepraMeHT-noanoXky. [lepravett
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IEPraMEHT

Pucynox Beimpabnentan

MamoBuie Ompemyulupo8annI nnama
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Puc. 106. Meroa nepenoca Puc. 107. XumuyeckHil MeTOA
(uaxnefiku cxeMbl) Ha mAaTy

YBJIAXHAIOT ropaded Bonofi. Korma Bech neprameHT OyneT cocKoGJeH ¢
NJ1aTHl, NOCJAELHION WAH(YIOT MeJKOH WKYpKOH H NPOMBIBAIOT PacTBOpHTE-
adeM. B nmaate cBepJAT OTBepPCTHS Asis KpemieHus peranef. Heobxozumo
C/efUTh 3a TeM, YTOObl OTBEPCTIS HOPOXOAUJIH UYepe3 LEHTPH KOHTAKTHBIX
nJIoM1a JOK,

XMMHWYECKHH CIIOCOB

Ha ¢oabruposanuplii reTHHaKC HaHOCAT PHCYHOK NEYATHBIX [POBOAHH-
KOB KHMC/JOTOYNOPHHM JIaKOM HJH HAaKJeHBAIOT MOJOCKH M3 JHMOKOH JIeHTH,
KOTOpHIe 3amMHIAI0T OT TPaBsliero pacTBopa Te MecTa (OJNbLH, KOTOpHIe
LOJIKHBI OCTaThCA Ha IJIaTe,

Jna usrotoBneHus Jr0GHTENbCKAX NAAT € MeYaTHHIM MOHTaxoM OoJbuie
BCEro HOAXONHUT 3aBOACKOH (osbruposaHubiil retuHake Mapku ['P-1 (ans
OJNHOCTOPOHHMX medartHbix miaart) u [®-2 (una asyctoponnux). Eciu 3asoj-
CKOH (GONbIrHPOBaHHBI FeTHHAKC JOCTaTh HEBO3MOXKHO, PAAHOMIOOHTENb HAN
MacTep MOryT M3FOTOBHTH €ro CaMH, BOCHOJIb30BaBlIHCh coBeToM 8l.

XuMudeck# it cnoco6 U3roTOBIEHHS Ne4aTHOrO MOHTa)Xa HMeeT HeCKOJib-
KO Pa3HOBHAHOCTEH, OTJNHUAIOMHXCA MeTOJLOM HaHeceHus H300paxenus ne-
YaTHOFO MOHTa)a Ha (DOJNBTHPOBARHYIO 3aroToBKy. PHCYHOK newartHOro
MOHTa¥a MOXeT OhITb BHIMOJHEH PYUYHEIM (DHCOBAJbHBLIM) cHOcO60OM ¢ HO-
MOIIBIO KHCTOYKH H peficdenepa; ¢ mOMOUIBIO JHOKOH JIEHTHI.

Cnocob6 pydmoeo HaAHECEeHU A NEeLATHOZ0 MOHTA N
Uepes xomHpoBalbHYI0 Gymary PHUCYHOK MOHTaxa MEPEHOCAT Ha (OJbrH-
pPOBaHHBIHA FETHHAKC CO CTOPOHBI (POJIBIH.

B wmecrax, rae A0aXHb GhITh OTBEPCTHSA, KepDHOM HaGHBAIOT YrayGJe-
Hus (puc. 107, a), mocnie uero MuJANHMETPOBKY H KOmHpoOBa/lbHyw OyMary
yaaasioT. Mecra $oabru, KOTopele AOJMKHE OCTAThCH Ha HJaTe, 3aKpalld-
BAlOT HHTPOJAKOM, LaNOHAAKOM, acaabTOGUTYMHBIM H/H KaKHM-1H00 ApY-
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riM JakoMm. CHauasa Ha Bce HaOGuThie KEPHOM YrayOJeHUs CTaBAT JaKOM
Touku. Ilpoumie BCero 3To chenaTh CHNHYKOH, OOMakHYB ee KOHell B JakK.
HyxHo cneauThb 3a TeM, yToOn yrayG/enyde, na6uTtoe KepHOM, GHJIO B IEH-
rpe TouxkH. [lmameTp TOuKH poJikeH OuThb 2,5—3 MM (puc. 107,6). Korna
BCE TOUKM MOCTABJAEHE!, HX COELMHSIOT JaKOM MeXay co6oli cornacHo cXe-
me. CoeJHHUTE/bHbBIE KPHBLHIE JHHUU NPOBOAAT KHCTOUKOH Ne 2 uau 3, a
npsAMbie THHME — peficenepom (puc. 107, 8).

Korpa naxK BBICOXHET, ATy PETYIUIHPYIOT, T. €. MOANPaB/AIT PHCYHOK
cKaJibreseM, Je3paeM 6esonacHof GPUTBEL HAH CHEUHANbHBIM CKPeOKOM I
perywy ¢ororpaduit (puc. 107, ).

OrperyinpOBaHHYI0 NJIaTy NOABEPraioT TPaBJeHuio B daphoposoit uiu
njaacrmacconoft ororpadHiecKod BaHHOUKE C pACTBOPOM XJIOPHOI'O XKeJjeaza
IIOTHOCTBIO 1,3 (AJst NOMydeHHsI TAKOrO pacTBopa B CTAKaH eMKOCThIO
200 cm® xaagyt 150 © XJ0pHOro Xkeje3a W 3a/iHBAIOT €r0 N0 KpaeB BOLOH).
BanHouyxy 3HepruuHO M HenpephHBHO MOKAaYHBAIOT, Yepe3 KaXjhie 5 MHH
nJaaTy OCTOPOXKHO HPOTHPAIOT BATHHIM TaMNOHOM, KOTODHH YJepHXHBaIOT
NHHUETOM, YTOOL! YAaAHTh NPOAYKTH peaKUHH C npobeJbHLIX yYacTKOB MJa-
Thl, 3aMeAJIAI0IIMe npouecc TpaBaeHus. TToJHOCTBIO cXema BLITPaBJAHBAETCH
aa 40—50 mud. Ecau ke pactsop xJopHOro ejesa nogorpers a0 40° C, o
nniata BeITpaBHTCA 3a 10 MuH.

3aTeM ¢ BHITpaBJeHHO! MJaTH pacTBOpHTENEM YAANAIOT JaK, XOPOUIO ee
NPOMBLIBAIOT HECKOJIbKO pa3 monepeMeHHO XOJOAHON M ropsiuedl BOAOH, Cy-
aT, a B MecTax, HaOUTHIX KepHOM, CBEpJSAIT B mJiaTe OTBEPCTHS /IS BHIBO-
#0B panuoneraneli (puc. 107,9). Bo uabexande OTKJIeHBaHHf (OTC]auBa-
HHSI) OPOBOAHHKOB OT MaTepHaJia MJAaThl OTBEPCTHs CBEPJSIT CO CTOPOHHI
¢doabru BHavaJse ceepjoM AumamerpoM 0,5—0,8 MM. TloToM Bce oTBepCTHS
¢ ofedx CTOPOH MJaThl 3€HKYIOT CBEPJOM, 3aTOUeHHHIM MOX yrjom 90° ¢ Ta-
KHM pacyueTOM, yToOhl MOCJe PaccBePJOBKH CBEpJioM TpebyeMoro AHaMeTpa
Ha OTBepCTHAX ocTanuch dacku npumepHo 0,1-—0,2X90°.

Cnocob 8blNOAHEHUS PUCYHRKA NEYATHO20 MOHTANA
C nomoubio aAunkot aenrtol. Ha cdoaprupoBaHHuil retTuHakc Ha-
KJIeHBAIOT KDYXKH H HOJOCKH, Bbipe3aHHbBE H3 JHOKOHA MOJHXJOPBHHUJO-
BOH H30JMALHOHHOA JeHTH (cuReff). KpyXkKH H HONOCKH 3aroTaBJHBAIOT
caenyomuM ofpasoM. Ha MoTke H30ASLHUOHHOH JeHTbl AeNAOT HaApes

Morok Hapesanue nonocok  Bolpylxa spyxwol
u3gaeHmol U KPYKKOE -
25-3 -
g ¥
Omadenenue
25-3 KPYMKA
Boiceyxa om nayku

Puc. 108. 3aroToBKa KPY»KKOB ¥ MOJIOCOK U3 JUIKOH JICHTH
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rayouHon 1,0—2 mwm (puc. 108, a), oTtnensoT OT Kpyra HeCKOJbKO CJiOeB
JIGHTHl ¥ OCTPHIM HOXOM MO JHHEHKe BHIPE3aIOT IOJOCKH, a BBICEUKOH BHI-
py6aior xpyxku (puc. 108,6). IllupuHa noiocoKk H AHAMeTp 3aBHCAT OT
yepTeXa NEeYaTHOro MOHTa¥a (OGLIYHO MOJOCKH HMEIOT WIHpHHY 1—2 MM, a
AHaMeTD KPYKKOB 2,5—3 Mum).

Briceuxy nyuuie Bcero BEITOYHTb M3 CTalH H 3akanuTh (puc. 108, 8).
[Tocsnie BHIDYOKH moJyuuM CTOOKY JeMKaimux APYT Ha Apyre Kpyxkkos. [lon-
FOTOBUB HeTald U3 JIMNKOH JIEHTH, OPUCTYNAIOT K H3rOTOBJEHUIO NeYaTHOH
AJIATEHL.

3aroToBky H3 (OJLIHPOBAHHOIO TeTHHAKCa OGE3KUPUBAIT (HPOMbIBA-
0T KaKHM-AHG0 pacTBOpHTENEM) H XOPOIUQ mpocyuixBaioT. Ha 3arotoBky
KJaayT MHJAJHMETPOBKY C UepTeXOM [eYaTHOr0 MOHTaXa H uepe3 MH/-
JIHMETPOBKY HaGHUBAIOT KePHOM YriyO/eHHS B MecTax 3aroToBKH, Tfe IHoOJ-
XHH OBITh OTBEPCTHA, MOCJE Uero MHUIAHMETPOBKY YAAJAKT, 3aTeM H3
CTONKH KPYXKKOB JIHIKOH JIEHTH C HOMOMIbIO CKaJiblleJid i [IHHLETa OTAe-
JASI0T OAMH KpyxoK (puc. 108,2) u Hak/JeuBaior ero nHa yrayOJenue, Ha-
6uTOEC KEPHOM TakuHM 06pa3oM, uTOOH yrayGienue OblJIO TOUHO B UEHTPE
KpyXKa.

[Mocne HakMefiKH BceX KPYXKKOB HAKJIEHBAIOT JIUNKHE HOJOCKH, COEMH-
HAST MEKAY co60it KOHTAKTHEIE NIOMAAKH (KDPYIKKH) COFJIACHO YEpPTeXy Ie-
YaTHOH MJAThl, BHINOJHEHHOMY Ha MHAJMUMerpoBKe. IIpH 3TOM Hajo HpH-
AePIKUBATBLCA CHeAYIOmHX NMPaBHJ: He KacaTbCd PYKaMH Kjesile# moBepXx-
HOCTH HOJIOCKH, NPH HakJefiKe He DacTATHBATH JIEHTY, a YKJaAblBaTh ee 0e3
AOMOJIHATE/IbHLIX MNPOJOJNBHBX YCHJHH; H3rHOK NPOBOAHHUKOB [AeJ1aThb BO3-
MOXHO GOJbLIETO pajHyca; COSNHHATh HOJOCKH ¢ KPYXXKAMH TaK, KaK ImO-
KaszaHo Ha pHdc. 109,a, T. e. BCTHK, H 3aKpPalUHBaTb HPOMEKYTOK MeEKAY
KPY>KKOM H MOJIOCKO# KHCJIOTOYHNODHO# Kpacko#l. Ecilum e coepuHeHue Je-
JaThb BHAKAaAKy (puc. 109,6), uto kaxercsi Goslee OPOCTHIM, TO HPH TpPaB-
JeHHH TPaBAWIMHA pacTBOp nonaleT MexXAy MOJIOCKOH H KDYXKKOM H mocJe
TPaBJI€HUS KOHILH MOJIOCOK MOATPABATCA M GyAyT MUMeTb BHA, NMOKa3aHHbII
Ha puc. 109, 6. ChregopaTesbHO, TaKOe COeAHHEHHe Bce paBHO Tpebyer 3a-
KpPacKH MecT CThIKa KpPyXKa H moJocku (cM. puc. 109,a). 3arem niary
TPABST B YKa3aHHLIX BhILIE pacTBOPaX, NPOMEIBAIOT H CyLIaT.

JIN1eKmMpPomMomop

Donbrupodanted
remuHaKec
Puc. 109. Bunosnenue pu- Puc. 110. Hasrorosnenne me-
CyHKa NEYaTHOrO MOMTaXa yaTHO# mAaTH MeTojoM rpa-
JHIKOH JIEHTOH BHPOBKH
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Cransnens(uew)

Nuneina Ponvzupobanmii

- SEMUHAKE

TemuHnaxe
Ynop
Pucxa
Puc. 111. Hsrortosaenue meuar-
HOiT MJ&TH NyTeM cpesaHus H Puc. 112. Jlnneiika ¢ ynopoM pax
OTCAauBaHusg (OJABLH Hajgpesanus Qoabru

MEXAHHUYECKHUW CIIOCOB

Hxerorca ase pasHoBHAHOCTH 3Toro crioco6a H3rOTOBAEHHS NEYaTHHIX
naat: 1) yranenue ¢oapru ¢ npoGesiblibiX MECT IyTeM ¢(pe3epoBkY, 2) cpe-
3aHue H cocKabauBanue (oJbI'M HOXKOM HJH PE3AKOM,

Cnocob ¢ppeseposanus Ha (GonbrapoBaHHBIH TeTHHAKC HAHO-
CAT PHCYHOK NeyatHOro MOHTAXa, IPHUEM eYaTHBI MOHTAaX AOJuKeH GHTh
CIIPOEKTHPOBAH € Y3KMMM NPOGENbHBIMH yyacTKaMu (LIMPHHA MX JOJ/LKHA
paBuATbCA AHaMerpy 6opa).

Merannnyeckyio Qoabpry ¢ npobenpHbix MectT yrajsior ¢pesoit (3y6-
HpIM GOpOM), 3aKpelieHHOH B MATPOHe, CHASIIEM Ha OCH 3JCKTPOMOTOPA
(puc. 110).

[Tocne ¢peseposanus nuaaty MIHQYOT MEJKOH WKYPKO, cBep T B Hell
OTBEpPCTHS ¥ 06Pe3aloT.

Cnocof sorpedanusn oasveu Dro, noxanyH, cambii npocToi
Crnocof H3roTOBJEHMS MEUATHOrO MOHTaMXKa, OH He TpebyeT mouTH HUKaKoil
ocuacTkd. M3 Marepuanop neo6XxoauM TOABKO (DOJBrHPOBAHHBIA reTHHAKC.

Kak n B paHee onucaHHoM cnocobe, Ha IJaTy HaHOCAT PHCYHOK flie-
YaTHOI'O MOHTAXa U MO KOHTYpY NpoOe/bHBIX Y4acCTKOB OCTPHIM HOMKOM IO
JuHeiike npopesaior Qoabry. 3ateM Kpait Gonrru HOXKOM OTAEJAAOT OT re-
THHAKCa H OTPLIBAIOT BJOJIb pa3spe3oB (puc. 11i).

ITpu npopesannu QoJpry HOXK HHOIIA CPHIBAETCH H NPOPE3AET CXEMY.
Urobb w36exarh 3TOr0, Ha JHHENKY yCTdHaBIMBAIOT MeTaJJHyecKnid or-
panuunteanp (puc. 112). Ha nuHeiike cTraBAT u€pTOUKY, NMOKA3HBAIOUYIO, A0
KaKOrc MecTa JAOXOJAHUT PeXKyIIMH KoHel HoXd, KOTAa mocaefHuf ynupaet-
ca B orpaHHuurtenb, JIuHelky knanyr TakuM oOpasoM, YToOBl pHCKAa NOKa-
3pIBasla KOHel paspesa, Kotophifl Aenaetcs B QoJbre.

Mpocras ycTaHOBKa ANS NYKeHUs nnav
NEYaTHOrO MOHTRXH2 METOAOM MOTPYHEHHS

Camniil npoctofi Crnoco6 JyXKeHHA NEeyaTHHIX MJIaT — 3TO NOrpyxeHue
HX B pacmjaB. YcraHOBKa JJs1 JYXEHHS COCTOMT H3 Harpepatess (2JEKTDO-
nantka tina TC-1/1, O-H-MI, ycraHoBiaeHHass Ha MoiiHocTh 450 Br, na-
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npaxenuem 220 B), ycraHosJaeH-
HOH Ha HEM BAaHHHBL U3 KPOBEJIbLHOrO
Wunybt Keseaa pasmepamu 240 X 300 X 60
MM (puc. 113), B KoTOpO#l HaxoAuT-
csi cnaas «Pose» (os080 — 25%,
ceuten — 25%, sucmyr — 50%).

Temneparypa pacmiaapa 120—
140° C. Uro6u npeayupeauth OKHC-
e JeHue ¥ NOsBJEHUe UIaKoBOH niel-
KM H4 NOBEDXHOCTH pacrjapa, €ro
3aJMBAIOT CJIOEM XHMHUECKH YHCTO-
TO TJAHHepHHa TOMIHHOH 20—25 MM.

Hpouecc nyxeHHss NPOUCXOJHT
crenywomuM obpaszoM. Hlunuamu c
JJIHHHBIMM DyYKaMH 3aXBaThIBAIOT
nJAaTy ¢ NEYaTHBIM MOHTAXOM M Je-
kanupyior B 5%-HOM pacTtBOpE CO-
JSHOIl KHCJOTE], 3aT€M NpPOMLIBAIOT
2—3 ¢ B UPOTOYHOI BOJE H OKyHa-
10T Ha |—2 c B pacnaaB «Po3se».
JluwHKil pacnaaB ¢ nevaTHON MJAaThl YAAJSIOT C MOMOIUIBIO pakeas 3 Ba-
KyymHo# pesuunl. Ilocne sroro nnara rorosa A/s cGOpPKM M MOHTaXa Ha-
BECHbLIX 3JIEMEHTOB,

YcraHoBka AJs1 JyKeHus AoJkHa GbiTh obecneveHa smtsiKkol, das
crafunu3anun TeMnepaTyprl pacniaBa «Po3e» B BaHHE MOXHO HCNOJb30-
BaTh J1060€ aBTOMATHYECKOE YCTPOHCTBO, ONHCAHHOE B JaHHOH KHure. B ka-
YeCTBE JAaTYHKa TEMNEpaTyphl HCHOJbL3YETCS TEPMONApa «XPOMeJb-KONeaby.
TounocTh nopmepxanus Temueparypel *=10° C. YCT2HOBKY MOMKHO HCIIOJIb-

30BaTh B PEMOHTHBIX MACTEPCKHX ¥ Ha UPEANPHATHAX MeﬂKOCepHﬁHOFO npo-
H3BOACTBA.

dnexmponaumnd

Puc. 113. Tpocrasl ycraHoBKa AJs Jy-
JKeHHsl [JaT NeYaTHOro MOHTaxa
MEeTOAO0M MOrpy’keHHs

ManoraGapurHas cseToKONUpoOBanbHas
YCTAHOBKA € BaKYyMHblM YCTPOHCTBOM

Jns u3roToBneHus neyaTHBIX N4t (HOTOXHMHYECKHM CloCoGOM HeoB-
XOLHMA CBETOKONMPOBAJbHAA yCTAHOBKA, KOTOPYIO MOXHO HCNOJAbB30BATL
H JJs1 Apyrux uenelt (cerkorpadus, npukinanHas Qororpadus u 1. ).

Ha puc. 114 nokaszaHa CBETOKONHPOBaJbHAS YCTaHOBKA ¢ BAKYYMHHM
yerpoitictBom  (nbliecoc) Jw6oli KoHerpykuuu. OcHOBaHHWEM YCTAHOBKH
MOXeT CJYXHTh NMOACTABKa 0T cTaporo (oroyBelHUMTENs, MeTaNJIHYeCKUH
couT BHIMOJHEH H3 aJIOMHHMEBOTO JMCTA ToalMHON 1,5—2 MM H nmeer
pasmepnt 350X350X50 MM. B kauecrse ocBeTHTENSl MCIOJAbL3YIOTCS HEThIpe
¢otonamnnl MomHocteio no 100—150 Br Haupsxenuem 127—220 B
(MoxHO ucnonb3osarh ¥ Keapueyio jJamny tuna [IPK). AmomutueBas na-
Heab € npodpesepopauHbIMH KaHapkaMH pasMepom 300 X 300 MM, ToJ-
uHHo 5—6 MM, JaTyHHBE WTyuep LIS AOIKJIIOYEHHs K DPE3HHOBOMY
utaury amaMerpoM 10 MM, wTyuep, KOHCTPYKUMS KOTOPOIO IOKa3aHa
Ha puc. 14, noariaoyaercs K nbljaecocy. AnomMuHHeBas NaHeab yCTaHaB-
JHMBae1cs Ha JAepeBsnnbii Kapkac pasmepamu 250 X 250 X 50 Mm.
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OuyBCTBJEHHYIO MJIACTHHY C UYEDPTEXKOM, PHCYHKOM (HEeratus HJH nO-
3UTHB) yCTAHABJHBAIOT Ha aJIOMHHHEBYIO NaHenb 10 LEHTPY (Ha MITYuep).
B snexTpoceTh BKJIOWAlOT MELIECOC, OH CO3JaeT paspexeHue (BaKyyM) HOA
NJAaCTHHOMH, M HepTex HJH DHCYHOK MJOTHO K HEll npuieraer. Ilpn moaHoM
NpHNEraHHy 4epTeX HJH PHCYHOK 00f3aTENbHO AOJIKEH fpeBbliliaTh pasMep
CBETOUYBCTBHTENbHON NJIaCTHHB., 3aTEM BKJ/IOYAKT OCBETHTENbHLIE JaMmbl
B9 3KCTMOHHpoBaHus Ha 5-—10 muH. Ilocne skcnoHupoBaHua yeprexa HJIH
PICYHKa BHKJIOYAIOT OCBETHTEIBHBIC JaMnul H nniecoc. CBeTOUYBCTBU-
TeJpHAsl NJIACTHHA IOTOBA AJA NPOABJIEHHS.

Mpocroi cnocob H3rorTosnexus
¢onurHpOBaAHHOroO reTHHaKca

M3 sucrosoro rerunakca ToJmMHOH 1,5—2 MM H3rOTOBAAIOT NJATy
HyXKHOrO pasMepa, 3aT€M MO pa3MepaM IJIaTel BEIPE3ai0T NJIACTHHY H3 Med-
Ho# Qoavru ToMumuno# He Godee 0,1 MM. OAHY CTOpOHYy reTuHakca, & Tak-
ke (PoNpTH 3aYHIAIOT MeAKOH IUKYypKo#H, uTo6H OHH CTaJu LIePOXOBaThIMA
(boasry npH 3T0OM HAAO0 NONOKHTE Ha CTEKJO), 3aTeM OGE3XKUPHBAIOT
(npoMBBAIOT CHHPTOM, AlleTOHOM MJAH 3(GHPOM), XOPOLIO NPOCYIIHBAKT H
CMa3biBalOT $OJBIY H TEeTHHAKC TOHKHM cJoeM kJaes B®-2 H BpicylIHBAIOT
Ha Bo3jyxe (npuOGan3uTenpHO 10 MHH), mocJe yero HaHOCAT BTopofl cloif
KJes ¥ NPHKJIaAbBaloT (oJbTy K TeTHHAKCy, caejs 3a TeM, YToGbl Mexnay
(oNbrofl ¥ reTHHaKcoM He OBLI0 BO3AYIIHBIX Ny3HPbKOB. I'eTHHAKC C npH-
KJeeHHOH (GONbrofl 3aKHMalOT MeXAy /[ABYyMsi METaJTHYECKUMH MJAaCTHHA-
MH, ApHYeM MexXAy ¢onprol M Merajnnyeckol nsacruhoil Hazo npoJo-
KHUTb ABA-TpH JIHCTA BaTMaHa.

B kavecTBe 3a:KUMa MOMHO HCIIOJIb30BaTh CTPYGIHHL HJAH BHHTH, AAA
KOTODHIX 1O KpasiM MeTaJJH4YeCKHX ILIacTHH cBepJsT orBepctus. CobpaH-
Hblil TAKHM 0Opa3OM INAKeT BLIAEPHKHUBAIOT B TedeHue | 4 NpH KOMHATHOM
TemMpeparype, a sareM B TeueHue 1,5—2 u npu Temneparype 100—150°C.
Ecni pasMep saroTopku He6oJbpHION, TO NAaKeT MOXKHO APHKATh K IV1aAuJb-
HOM NOBEPXHOCTH 3NMEKTPHYECKOro yTIOra ¢ TepMOpPeryJasTOpoM.

Eenn ke njowajp 3aroTOBKH BeJHKa, TO cOGpaHHHIN NakeT KAaAyT TO-
PH3OHTAJbBHO, TaK, YTOGH NJIACTHHA, K KOTOpOH npHmxara oasra, 6ua
CBEpXy, H Ha Hero craBAT ropsyufl yrior. Ilocsie BhIEPKKH NMDH BHICOKOH
TeMIepaType naker JOoJXKeH OCTRITh 10 KOMHATHOH TeMmmeparyphl, NocJe
9TOro BLIHUMAIOT (POJNBTHPOBAHHLIA reTHHAKC.

Ecnn pasobparh HEOCTHBUIHE HakeT, To (ONBrMPOBAaHHBEIA reTHHAKC
MOXeT CHJIbHO NOKOPOGUThCS.

kaponaunbnuu

Monrax MHKpOCXeM Ha neyaTHHE RJATH ABJIAETCA OTBETCTBEHHOH Tex-
HOJIOTHYeCKOA onepanueil, rae Heo6X0AuMMO NOAAEDKHBATh 3aAAHHYIO TEM-
nepaTypy H BpeMs NafkM MOHTAaxka MMKPOCXeMbl Ha MeYaTHyIo NJaary.
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Puc. 115. MuKpomasi/IbHHK A7 MOHTa)Ka H JEeMOHTaXka MHKpPOCXeM
Ha TeyaTHLle MIaThl

MukponasabpHuK, KOoTopHl H306paxen Ha puc. 115, npeaHasnayed aas
MOHTaXXa MHMKDPOCXEM Ha MeYaTHYI0 MJaTy, a € MOMOLIbIO CHEHHAJbLHOrO
KaJia, BXOJSIIEr0 B KOMIJIEKT MHKPONAsAbHHKA, MOXHO [TPOU3BOAHThL TPy~
noBylo naiky mukpocxem cepun K133, a Takxe deMOHTax MHKDOCXEM C
meyaTHLX Maar. MukponassJbHHK paccuuraH Ha Haupsikenwe 36 B, mou-
Hocth — 10 Bt, Bec — 30 r, xano 3asemseno. Ilutanue Heo6GXoAMMO HpO-
M3BOJAHTh OT CTAaGMIM3HPOBAHHOIO HCTOYHMKA HanpsxeHuem 36 B ¢ pery-
anpoBkoit. OCHOBHOM 4acTbi0 MHKPOMAAJbHHKA SIBJISIETCS HArpeBaTe/ib, Bbl-
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YCTPOHCTBO BCHOMOTraTte/ibHOoE
XJ-1

B KOMN/EKT ycTpoOHCTBA BXOJAAT YHH-
BePCAJbHBIl  H3MepHTeNbHHYU  IpHOOP
114324, RONOMHHTENBHO M3MepHTENbHHE,
nepekaoyalnibe ycTpoictea H Habop coe-
JHHHTEJBHBIX NPOBOAOB (puc. 7). Ycrpo#-
CTBO TNpejHa3sHayeHo JAJS JAHATHOCTHKH
HeHCIpaBHOCTE# GHLITOBHIX XOJOJAMJIBHHKOB

H JApyro# OBITOBOH 3/EKTPOTEXHHKH Ha Pyc. 7. YerpofictBO Benomora-

JOMy y BAajelblia.

ManoraGapuTHbiil cTena AN NPOBEPKM NbiNecocoB

TeapHoe X/J-1

Crenp tuna CII-1 (puc. 8) npefHasHaded s NPOBepKH MOLUIHOCTH,

TOKAa M CO3aBaeMOro pa3pexeHHs PyYHBIX H HalOAbLHBIX IIbLAECOCOB.

Ha nanenn crenia pa3MelleHnl: aMmiiepMeTp, BOABTMETD, TAroMep, aB-
TOMATHYECKHH BKJIOYaTeNb, pefOXpaHUTENH,

pyuka aBroTpaHcopMaTopa tuna JIATP.

CHTrHaJbHasd JaMnoika H

Cren, yKOMILIEKTOBAH MPHOOPOM [Jsl H3MepeHHS eMKOCTH KOHJIeHCa-
TOPOB NOMEXONOABJASIOMIEX YCTPOHCTB KOJNJIEKTOPHBEIX 3J1eKTPOJABHIaTeJei.

Texynyeckas XAPAKTEePHCTHKA CTEeHIA

HomuHanpHoe Hanpsixense, B .

,U,nanasou HanpsxeHus, l'IOIlaBaeMOI'O

Ha meaecoc, B . .
Hsmepﬁeman MOIIJ,PIOCTb kBt
Usmepsiemntit Tok, A . .
Hamepsiemoe paspexenue, Ia
PasMepe, MM , . . . . ,
Maceca, kvt . ., , . .

[pu ucnmiTanul nblecoca coeJHHHTENb-
Hbllf LIHYp BKJIMOYaeTcss B PO3eTKY, HaXOAd-
mytoocs Ha OGOKOBOH cTeHKe cCTeHAa. Pykosr-
Koii aBToTpaHc(OpMaTopa NJAaBHO NOAHHMA-
IOT HanpsikeHHe OT HYylds A0 HOMHHAJNbLHOTO
HanpsKeHus NPoBepsieMOro meiiecoca. KoH-
TPOJIb 3JMEKTPHYECKHX NapaMeTpOB ME.JIECO-
COB BeJyT DO 3JEeKTPOH3MEDHTEJBHEIM IIDH-
6opaMm. CreHJ uMeeT MIIaHr C HaKOHEYHH-
KOM, KOTOpHH HOAcOefHHAETCA K BXOJAHOMY
OTBEPCTHIO MblAecoca NPH H3MEPEHHH co3ja-
BaeMoro paspexkenns. Ha nepeanel nanenn
CTeHJa HMeeTCsi po3eTKa JJIs BKJIIOUEHHS
ABYX MPOBOJAHHKOB C HAKOHEYHHKAMH, COeJH-~
HEHHEIX € HCTOYHHKOM NHTAaHHS H CHMHAJb-
Ho# JNammoukod, TakHM NPOGHHKOM MOXHO

- e s N e ow

OnpefeNHTh HCIIPABHOCTDL SﬂeKTpH'{eCKOﬁ LelH.

220

0—250

go 1

10

24 500

800 340X 520
55

Puc. 8. Crenp CII-1 ans npo-
BepKH PYUHHX H HanoJbHBIX

MHAECOCOB
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NoJMHEHHBIH HAa ABYXKanaJpHOIl KepaMuHKe ©3 MM. O6MOTKa Harpesare.s
BHITONHEHA M3 oxkcHAMposauuoro Huxpoma 0,1—0,12 MM, BUTOK K BHTKY.
O6uiee conportusaenne — 130 OM. OcranbHble IeTalH [OKa3aHH Ha pli-
CYHKe.

83 MpocToii cNoco6 HIroTOBNEHMS NeYaTHbIX
nnarv AN «CepPMAHOro» NPOM3BOACTBA

Ias kaxpolt HoBoi cxeMbl, 6YIbL oHa CaMoOil HPOCTOM, NPHXOINTCA KaXK-
Abiil pas gesath pUCYHoK Ha (oabTuposaHHOM IM3JeKTpuke. B 3ToM Kpo-
eTCcsl OCHOBHASI TPYIHOCTh NIPOH3BOJCTBA NEUYATHHIX AT, €CH HeoOXoAHMa

450
123485678818
.a}

Puc. 116. Croco6 u3roroBJeHHS NeYaTHHX MJAT
IS «CcepHAHOro» MPOH3BO/CTBA
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«cepusi», nanpumep 10—20 wTyK, A1 KaKHX-1460 ycrpoiterB Han npubo-
pOB. )

Ouenb npocroit coco6 /s «CepPHHHOIO» UBTOTOBJEHHS MEYATHHLIX IJ1aT
paspabora/iu LOKTOp TeXHHYeCKHX HayK, npodeccop . E. TeMHukoB H KaH-
punar TexHuueckHX Hayk II. II. KyBHpPKOB (aBTOPCKOE CBHIETENbCTBO
Ne 298088). Ha nnare, u3roToBAeHHOH MO NPENNOKEHHOH HMH TEXHOJO-
T'MH, MOXHO MOHTHPOBAThL JIO6YIO CXeMy, JMHUIbL Obl XBAaTHJIO MecTta AadA Je-
tanefl. A ecly Mecta He XBartaeT, TOFAd MOMHO CHEJATh TOUHO TaKylO XKe
/4Ty, H0o No6oJblle,

TexsoJjioruss u3roroBsenus ReyaTHHX mjar takoea. Ha doabruposan-
HbIff AM3JCKTPHK HAHOCAT KOOpPAMHATHYIO cerky. HJas 3Tofl HecaoxkHoil
onepauun HeoOXOZUMBl auHeliKa, YroNbHHK M Kapauaaul JIMHHH NpOBOAAT
nopx yriaeM 45° k ocuopaHuwo (puc. 116,a). Ha opnoit cropone JinnHY
CRJOUWHbE, HAa APYrofl — NyHKTHPHLIE, 3aTeM, OTCTYNas OT KapasAaUiHbIX
JuHuil B o0¢ CTOPOHH Ha WHPHHY TOKOMPOBOAsAIIeH AODOXKKH, HOXKOM MO
JuHeHKe Mpope3arot Gonabry. ToHKHM CBEpJON CBEpJAT UTBEPCTHS IIOL Bhi-
BoIbl pajgHosnemenToB (puc. 116,6). B 3axioyeHne HaRo <«NEPeMKHYTb»
oZHOUMEHHBIE AOPOXKKH 00eHX CTOPOH maath: Jqubo naixoi, ubo nepembly-
KaM¥ H3 JyXKEHON NPoBOJOKH (KOHTAKTHBIE WTHPbKY [—10 na puc. 116,6).
Ilnara roropa. Ilpumep pa3MemmeHHss Ha Heil Jerajeit mokazaH Ha
puc. 116,8. Briroan 3roro MeTojfa OYCBUIHB — BcA paGora npoBOAMTCSH
JMUDb HOXOM, 8 OXHOTHIIHOCTD NMEYaTH NO3BOJISET MCHOAb3OBATb Naaty s
JI06LIX YCTPOHCTB, 0OCOBEHHO B MaJbIX «CEPHAX»,

Mcnonb3oBaHue meTopa cemorpaqmu
ANA H3roTOBNEHMA NEUYaTHLIX Nnar

HAna wusroroBneHus HeGoMbLIOH NapTuu NeYaTHBIX HJAT B PEMOHT-
HBIX ¥ JIIOGHTENBCKHX YCIOBHAX MOXHO MCROJAb30BATh METOJ CeTKorpa-
¢un.

OcCHOBHLIM MAaTepHasnoM CJAYXKHMT DOBHAS M OTHOCHTENBHO peikas (mpo-
3payHas) KanpoHoBas TKaHb (MOMHO HCROJAb30BATh KYCOK KalPOHOBOI'O
qyJKa).

Txanp 00e3:xKHPHBAIOT B COJOBOM DACTBOpE, NPOMBIBAIOT, CYyLIAT H POB-
HO HATATHBAIOT HA PaMKy U3 (daHepH MM OPraHHYECKOI'O CTeKJa.

B cuapHO 3aTeMHeHHOM [IOMEINEGHHM TOTOBSIT 3MyJbCHIO (CBeTO-
YyBCTBUTeJIbHHH cocras)., 8 r xxesjaruHa 3anusatoT 50 Mo tensofi BOZHI
H ocraBasioT Hafyxarb Ha 2-—3 4. 3areM B BoAsHOH GaHe npu TEM-
neparype 40°C XenaTHH pacnmyCKamoT [0 OJHOPOZHOf CHPONOOGpPA3HOil
Macehbl.

OtnensHo B 50 MJ BOIB PacTBOPAIOT 4 I IBYXPOMOBOKHCJAOI'O aMMOHHs
H T0JIyYeHHbI PACTBOD BAHBAIOT B XKENATHHOBHIY cupor. [Tocsie TiarenbHo-
ro pasMelIdBaHus K o0pasopasliefics Macce foOasasior 15—20 kamess
25%-4oro pacrsopa ammuarka ¥ 10 MJ cnHpra-pekTuduKaTa.

INosyueHHas 3MyJbCHs OTCTAHBAETCA B MOJHOH TemHote 24 4, a 3ateM
€e OCTOPOIKHO CJHBAIOT, 4ToGHR OCTaJjcsi o6pa3oBaBiIHiics 0CafokK, KOTODHI
YyAaJsIoT.
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la noAroToBAEHHYIO ¥ HATAHYTYIO HAa DAMKY TKaHb 3MYJbCHIO HAHOCAT
B ABA CJIOA MATKOH 1IHPOKOH KMCThIO. [1epBHil cioit — BIOMB OANUX BOJO-
KOH TKaHH, BTODO# — BAoJb ADYIHX, NMEPOEHAHKYJAPHBIX HepBLiM. Bpems
BBICBIXaHHSA NEPBOro cjof smyJabchu 10 MHH, BTOpOro — 12 u.

Ocrasiryocss sMyJabCHIO MOXKHO XpaHuTh B TeMHoTte o 10 aHefi u uc-
OJb30BaTk IJA APYTHX ileJeil.

Konnposanie npon3BoAMTCS C MO3HTHBA KOHTAKTHBIM CrocoGOM. Bbr-
NePKKa NPH SKCIOHHPOBAHMM NIPM JBYX 3JEKTPHUecKHX Jjamuax no 150 Br
Ha paccrosuuu 50 cM B nperenax 10—15 mua. MoxHO TakXe HCNOJbL30-
BaTh CBETOKONHPOBAJbHYIO YCTAHOBKY, onucauHyio B cosere 80.

[Tposieasior pucyHok s Teuloll Boge npu temueparype 40°C, moxaun-
Bas xiosery (tororpaduyeckyio BauHOUKY). Bo Bpems nposBiexus yuyacr-
KH 3MYJbCHM, He OCBEIIEHHBIE MDH 3KCMOHHPOBAHMH, PACTBOPSTCS B BOJIE.
[Tocne nposiBienus paMky nepeHocsaT B AyOsliHil PacTBOp CAELYIOUIEro Co-
crasa:

KBacusl XpoMoBBIE . . . . .« . . . . . 20°r/n
JByXpOMOBOKHCJAMH Kaaud . . . . . . .50 r/n
Coupt stmioBbft . . . . . . . . . . .20 M/

Hy6suuii pacTeop NPUIOTOBAAIOT HA JHCTHAJNHPOBAHHONH Boae (MOXHO
HCIO/IL30BATL CHErOBYIO BOAY HJH KOHAEHCAT U3 GBITOBOTO XOJOIHJbHIKA).

B aybGamem pacrsope paMKy BBAEDXKHBAIOT 2--3 MHH, 3aTeM €€ Oflo-
JACKMBaIOT, onyckalor Ha 1—2 ¢ B 1%-Hbilt pacTBOp METHJBHOJETA H NpO-
MpiBaioT. BpeMs seichiXaHus pHCYHKa Rocje ob6pabortkiu | 4.

IToBepx1ocTh GONBIHPOBAHHOIO TeTHHAKCA 1Jf NMeuaTHOfl nmaaret obpa-
GaTeiBaloT (3alIKypHBAIOT, 00E3KUDHBAIOT H T. A.).

Pamky ¢ pHCYHKOM TJOTHO Hak/JaabBaiOT Ha (POAbIHPOBAHHMLIN TeTH-
HA4KC H DE3HHOBHIM Iunate/eM (pakKeseM) WJli KHCTBIO C KOPOTKHM BOJIOCOM
cpelHell KECTKOCTH MpPOLABJMBAIOT CHEUHANbHYIO KPAaCKy CKBO3b CeTKY.
PaMKy ¢ ceTKOH OCTOpOXKHO CHMMAIOT, H Ha (hoJbre OCTaeTC YeTKHH DH-
CYHOK Gyayuiero mnevYaTHOro MOHTaXd, KOTODbIH NPUNYAPHBAIOT TaJb-
KOM.

Peuent kpacku (%):

JIuToMOHHAA Kpacka + . « + . . . .« o« . . 15
Tunorpadckue Genuna (mpospauwbre) . . . . . .20
YAbTpaMapHH . . . . . . . . . . . . . 4 D

Ecan Her BO3MOXKHOCTH APHIOTOBHTHL CIIEUHAJNBHYIO KPACKy, MOXKHO HC-
MoJb30BaTh  KHCAOTOYNMOpHble Jaku (achaabToBbiili, achanbroOHTyMHBI
H Ip.) NOBLIMIEHHON BfI3KOCTH. BSI3KOCTH KHUCJIOTOYNOPHOTO JaKa MOMKHO
NOBLICHTh, OCTAaBHB €ro Ha OJHH-IBOE CYTOK B IIMPOKOH OTKPHITOR fo-
cyane.

[Tocsie BHICHLIXaHHA KPACKH IJIATy TPaBsAT B PACTBOpe XJIOPHOrO xeJsesa,

CeTKy C DHCYHKOM HDOMBIBAIOT B KepoCHHE, IPOTHPAIOT MATKOH Be-
TOWDIO H Cylar. XpaHAT CETKY ¢ PUCYHKOM B 3aKPHITOH Kopolke.
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IneKkTponuTHUYECKHH cnocob
M3TOTOBNEHMA NeUaTHLIX nnar
€ MeTannusaumMeii OTBEPCTHH

Ha usonsanuoHHO# mnJjare pasMeyaloT OTBEPCTHSA, KOTOphie 3EHKYIOT ¢
o6enx cropoH. [ToBepxuocTp maacruubl 06pabaThiBAIOT UIKYPKOH (BHaualje
Kpynno#l, a 3areM Meakoi), yro0bl OHa cTajJa MaToBoH. 3aTeM MJacTHHY
06e3KHPHBAIOT GEH3HHOM HJM alleTOHOM, MPOMBIBAIOT B IIPOTOYHOR BOZE H
TWIATENLHO BHICYHINBAOT (OTBEPCTHS M 3E€HKOBKH NPOMBIBAIOT C NOMOLIbIO
kucrouku). Ilnary nocne takoit o6paborky MoxHO GpPaTh PyKaMH TOJBKO
3a Kpasi, yToObl He OCTaBHTh Ha MJOCKOCTSX CACNOB MHPA. TOKONDPOBOAA-
He AOPOXKKH BbluepuHBaioT Ha nopepxHocty muarel 10—20%-HbiM pacrtso-
POM a30THOKHCJOrO cepefpa (Jsmuca) € INOMOIIbIO CTEKJSAHHOro pelcde-
aepa. Ecan pactsop nnoxo cMayusaeT NoBepXHOCTh, HYXKHO MOBTOPHTD 06e3-
Kupubanue. OTBEpPCTHA H 3€HKOBKH TAKXe NOKPHBAIOT PACTBOPOM JISAAHCA
C NOMOIIBIO KHCTOYKH,

ITanens nocne HaneceHus JMHHA CyllaT Ha CBETY NpPH TemIieparype
40—60° C 8 Teuenue 5—10 MuH (MOKHO HCNOJNbB30OBATH HACTOJIBHYIO JaM-
ny MomHocteio 75—100 Brt). AsorHokucice cepeGpoc passnaraercsa INpH
3TOM Ha OKHCb cepefpa u MeTajinyeckoe cepebpo. 3areM MJaCTHHY MO-
IPYXKAIOT B PAacTBOP, ¥ HA MeCTaX, IOKPBHITHIX a30THOKHCJBIM cepeGpoM, ye-
pe3 45—60 MuH ocaxmaercs caoi Meau TosamuHol 1,5—2 Mk (cnoh Teaec-
noro ngera). Has xumuyeckoro MeJHEHHS] NDHMEHAETCs CJAEAYIOUIHI pa-
CTBOP:

CepuokMcaas Meab (Meanmii Kynopoc) . . 2r
Egkuit matp . . . . . . . . . . . 4r
Hamarerpustit coupr 25%-wmt , . . . 1 ma
FCammepun . . . . . . . . . . . . . 3,5 Ma
QopManun 10%-HblE . . . . . . . . , 8—15 Ma
Boma . . . . . . . . . . . .« 100wMn

[Mocne ocaxjeHHs Mein IJIacTHHy NpoMHIBalOT H cywar. Cioit menu
nosy4aercs oyeHb ToHKMM. Ero TonmmuHy Heo6XoAMMO yBeduYHTh A0 50 MK
rajbpanuyeckum cnocobom. Ilepes norpyxxesueM B BaHHy BCE OTBEDPCTHA
B NJ1aTaX COeAMHSIOT APYr C APYroM roJoil mMeaHo# npopoJokoi. ledexTul
(PasphlB TOKONPOBOJSIIUX NOPOKEK, LIEPOMHEI Ha NPOBOAHHKAX H T. 1.)
HCHPaBJIAIOT MATKHAM TpadHTOBHM KapaujalloM Nepej MNMOrpy)KeHHeM IJa-
CTHHB B BaHHy. 3aTeM mnJary MOJCOEIHHSIOT K MHHYCYy HCTOYHHKA TOKA.
AHoZoM B BaHHe CJYXHT JHUCT MelY, a B KayecTse IEKTPOJHTA NPHMeHA-
€TCS PAacTBOP CJEAYIOIEro COCTaBa:

CepHorucaasi Mefp (MeaHei xymopoc) . . . 20r
CepHast KucaOTZ . .« . . . . . . . . . OwMa
Boga . . . . . ., . . . . . . . .100wM;

[Ipu cocrasnennn pactsopa Bo H30exaHHE OXKOLOB CEPHYIO KHCJIOTY
Heo6XOAHMO BJIMBaTh B BOAY, & He HaoboporT.

FanppaHuyeckuil npomecc B BaHHe mpojo/Kkaercs 1—2 4 np mior-
Hocty Toka 2—3 A/am? Ilo OKOHYWaHMH TaJbBaHHYECKOTO IIpolecca MnJary

NPOMBIBAIOT H CylIAT.
C/eflyeT NOMHHUTh, 4To IJlata H JeTaJH, Ha KOTODble OCaxJaeTcs Me-
TajJ, JOJKHBI OHThL T aTeNbHO o6e3MpeHnl (4yToOB Ha HHX He oCTaBa-
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JIOCh CACHOB NaAblEB H KHPHBIX naTeH). A9 yCTpaueHHsd XXHPOBLIX MATEH
H3Jeaue norpyxaior Ha 1—2 ¢ B pacTBOp XJopucroro oJjosa (5 r XJOpH-
CTOr0 0J10Ba Ha | J1 BOABI), 3aTeM UPOMBIBAIOT B NPOTOUHON BoAe M HEeMeA-
JIEHHO MOTPYKAIOT B BAHHY JJI51 OCAXKIEHHMS MeTasa.

[locne cymxn naaty cpasy e HOKDHIBAIOT 3aIUMTHEIM (BIIOCYIOIIUM
AakoM (15%-HpiM pacTBopom KaHH(OJH B CHUPTE) AJIA 3AMIHTH NPOBOAHH-
KOB OT KOPPO3uM M oOfJjerueHusi nafiku HasecHHIX pajHosjeMeHTOB. MOIKHO
TAKKE BOCMOJAb30BATLCS KAHH(POJLHLIM CIHPTOBBIM JdaKOM (Mpojaercs B
MaraguHe Xo3afiCTBeHHBHIX TOBapoB). XOpOUIMM 3aLIMTHLEIM JaKOM SIBAAETCH
15%-unii pactBop cmoan TTH-9 B anerone.

Mpocroe npucnocobnexne agns suinaiku
MHOTOWTLIPLKOBLIX PagHOINEMEHTOB
€ nevaTHbIX nnay

TIpu 3ameHe BBILEAUIHX H3 CTPOS MHOTOMITHIPLKOBBIX PaLHO3JIEMEHTOB
(MHKpOCXeMbl, KOHTYpHHE KaTyUIKY, MajoraGapHrHble TpaHcOpMaTOPHl H
JpyrHe NeTajnH ¢ HeCKOJbKHMH BRIBOAAMH) oOBIYHO paivoMmacTep HJM pa-
1400 6HTED, TIONCPEMEHHO HATPEBAs KOHTAKTHI, HAKJIOHACT BHNAHBACMYIO
JeTalb B CTODOHH H MOCTENEHHO BBHITATHBAET €e M3 I'HE3J NeuarHoll NMIaThl.
[Ipuyem uHoraa cosbra nevyaTHOro MoHTaXKa OTCAaHBAeTCHA, H B Pe3yJ/bTa-
Te NOBPEXJaeTCs NMeyaTHasd MJara peMOHTHPYeMOH pajHoannapartyphl.

MoxHO BBIMaHBATH KaXKABIH KOHTAKT OTAEJBHO C MOMOUIBIO MPOCTOrO
npucnocoGienns (puc. 117), npeacrapasiomero cofoit Tpy6GKy, H3TOTOBJIEH-
Hyl0 H3 MeTajia, KOTOPH MJOXO OGCTyKMBAETCA (HANpHMEp, AJIOMH-

umit). TomumuHa CTEHKH TpyOKH JOJI-
¥KHa 6niTh He Gogee 0,2 MM, HHaye
OHa He TpPOHAET MEXAY KOHTAKTOM

Toybka Masnsug H OTBEpCTHEM B IJIaTe.

ey - ¢ MoXHO Takxe HCAOJb30BaTh
amusii

MOHMaN TPEXMHJJIEUMETPOBYIO KalHJIAPHYIO

Tpy6Ky co creHkoil ToJuuHo# 0,2
MM H3 HepikaBelowmeH cranau: BCTa-
BHTb B Hee IPOBOJIOKY HJH XBOCTO-
BHUK CBepJla, IHaMmeTp KOTOpPOro pa-
BEeH JHAMETpy KOHTaKTa, H KOHel B
5—10 MM 006xaTth naccaTHXaMH.
CrioCHYTHIE U3AMIIKH TPYOKH CIIH-
Cnaolflime 4 nuBalOT HaNHUJAbHHKOM. HToGH BHI-
Caunume nasiTh KOHTAKT, Ha HEro HajieBaloT
TpyOKy, XOpOMIO MporpesaloT mna-
sapauKoM. TpyGKy, Bpauiast, BBOAAT
B 3430p MexJAy KOHT4KTOM H CTeH-
KaM#{ OTBEpPCTHSA.

Puc. 117. ITpocroe npucnoco6aenne gas Ilocne sarpeprenanns npanos

BHNAfiKH MHOrOWITHIPbKOBLIX PafHO3JIe- TpYOGKy OCTOPOXKHO BLIHHMAIOT. Io-
MEHTOB C MeYaTHBIX IJAT ¢cJe 3TOro MHOrOWTHIPLKOBHIE pa-

JHO3JEMeHT WJH MaJjorabapHTHbIH
TpaHCPOPMATOp Jerko CHHMaeTcsi, a (oJpra MEYaTHOTO MOHTaXa H Bbl-
nauBaeMblfi palHO3/IeMEHT He NOBPEKAAIOTCA.
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HacronuHas manorabapurHas csepnmnbHas
YCTRHOBKa ANS neuarHbiX nnar

B pemonTHO# # Jr06uTENBCKOR NMPAaKTHKE 4aCTO HeOGXOAHMO MPOH3BO-
AHTH CBepJiecHHe B MeyaTHBX faTaX cBepaaMu Majaoro guamerpa {or 0,1
fo 1 MM), KOTOpble TPYAHO 3aKpDeHHTb B OOBIYHOM CBEDJHJIBHOM CTaHKe,
B atoM cayyae NOMOXET BHIIOJHHTH paGoTy Ha HeYaTHBIX HJjartax npocras
HAacTOJNbHAA MasorabapHrHas CBepJaHJAbHAs ycTAaHOBKa, KOTOpas MOKasaHa
Ha puc. 118, OcHoBauHe YCTAHOBKH BBIIOJHEHO H3 TEKCTOJHTOBBIX HJH

HpenewHoe Honoyo ona
puxcayuu 3nexmpodbuzamens

dnexmpodbuzamens

K?fnyc nexmpo-
d6uzamens

Bmyaxa

Yanzo8b1d 3amum
om YupKyna

Céepno

P50

n 110

Puc, 118, MasoraGaputHas cBepJAW/IbHASA YCTAHOBKa AJIA Me4aTHHX
naar
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afloMHHHeBLIX MuiacTud. Ha ocHoBanuu ykpenJena omopa (6o0blluKa), BH-
NOJHEHIIaA M3 TeKCTOJNHTA MJIM OPraHuyecKoro crekjia, a Ha Hefl yKpelleH
IIOPANIOMHHHEBBIH npoduab. Ha onope ycraHOBJeH 3JeKTPOABUraTesb
MowHocTeto 20~—25 Bt (nanpumep, ot maruarodona), KOTOpbIfi YKpelIeH ¢
MOMOLIbIO KpelexHoro koasua. Ha ocu snekTpoisurateds € HOMOIBIO
NEPEXOMXHOA BTYJKIl 3akpenjeH LAHTOBBIN 3a)KHM (B3ATHiM OT UHPKYJA).
Kak sTo BhinO/IHEHO, XxOpowo BAAHO Ha pucynke. Ha ocHoBaHuH YCTauOBKH
YKpEnieH MeXaHu3M noAbema, BCe JleTaju KOTODOro MoKasaHbl Ha pH-
CYyHKe.

[Mutanne sjexTpoABHTATENR  OCYLIECTBJASETCA 4epe3 NOHHKAIOMIKI
TpaHcopMarop, I'lie Ha BBIXOAE IOCTABJEH BBHINPAMHTENb, HA HANPAMKEHHE
12 B, 24 B uau 36 B B 3aBHCHMOCTH OT HPHMEHAEMOro 3JEKTPOJBHIA-
TeN.

Y10 Heo6X0AKMO ZHaTL O PEMOHTE
Ne4YaTHOrO MOHTaMa B PaAKOINEKTPOHHON
annaparype NPOMBILIICHHOTO NPOMIBOACTBA

Ecan Heo6X0ZHMO 3aMeHHTb BBIUEAUIYIO U3 CTPOs JAeTalb (Pe3ucTop,
ROHAeHCcaTOp, TPaH3UCTOp M T. M.), He CJeXyeT BbHIaHBaTh €€ H3 MNJAaTHI,
Tak KaK 3T0 MOXET HPHBECTH K OTCIAHBAHHIO NeYaTHbIX HPOBOAHHKOB OT
OCHOBbi. BRIBO/IEI MOBpEXKAEHHON JeTald HYXKHO aKKyPAaTHO HEPeKyCUTb 0o-
KOpe3aMu ¢ TaKHM pacyeToM, YTOOH B mJjaTe OCTAJHCh HX KOHUb! AJAHHON
8-—10 mmM. K HHM n mpunausaot Hempasuylo netanb, [lpananBatbh HOBYIO
IeTajb HYXKHO OHICTPO, He HONYCKas HeperpeBa MecTa MafikH, HHAUe MOKeT
CropeTb medyaTHbIl TPOBOLHHK.

O6puiB TOKONPOBOAAHICH JOPOXMKH Ha N/1aTe Yamle BCEro NMPOHCXOMUT
NpH HEAKKYpaTHOM DEMOHTe (BbIrOpaHue MPOBOAHHKA [PH ero neperpese).
HMuorna o6pelB MOXKeT BOSHHKHYTH B pesyJbrate AedopManin caMoil naathl
WIH MeXaHHYeCcKoro NOBPEXIeHHA NPoBoAHHKa. Ecau o6puiB  npoBOANHKA
HMeeT By TPELIHHB WHPHHON He GoJee | MM, TO TPellHHy CJeXYeT 3aJHTb
IPHNOEM TaK, 4TOObl OPHHOH NMPOYHO COEAHHHJCH C MPOBOAHHKOM Ha 5—
10 MM no obe cTopoHbl oT TpemuHbl. [1pu moBpexmeHnHu HevaTHOro NPoBOA-
HHKa Ha O6oJbllioM OPOTSKEHUH €ro BOCCTAHABJHBAIOT MPOKJAALKON Mel-
HOTO JAyxeHoro npoeona nunamerpom 0,8 MM, KOHUB KOTOPOro BMAaHBAlOT B
MeTanJHyeCKHe MHCTOHLI, HMEIoIMeCs Ha KOHUAX TOKOHPOBOAALLEH J0-
poxKH. [IpoBon ykAanplBaioT B KaHaBKy, 4TOObl HE HApyWaTh MPeskHEro
B3AaHMHOrO PachoJIOKEHHA NMPOBOAOB, TaK KaK B HPOTHBHOM CJayyae MOTYT
H3MEHATbCS €MKOCTH MeXAY MPOBOXHHKAMH, YTO NPUBELeT K H3IMEHEUHIO
B3aHMOCBA3ell MeXXIy pasJHYHbIMH 3JE€MeHTAMH CXeMBl.

Ecan ke IOCTyn K moBpexAeHHOH meuatHofl JHHUHM 3aTpYyJAHeH, TO yc-
TaHAB/ANBAIOT HEPEMBIYKY C APYroil cCTOpoHBl NJaThl. [lepeMbIiuky BHIr1iGaloT
B BHIe Oyksbl [l Bo n3bexanne sampikaHuil apyrux JjuHull. KoHusl mepe-
MbIYKH NPHOAHBAIOT K KOHCYHBIM TOYKaM mospexjeHHofl auxuu. [Iporo-
peBIUHH y4acTOK H3OJASUHOHHOH OCHOBBl MJATH BBICBEPJIBAIOT, a MOB-
PEeXICHHBIH YYacTOK cXEMBl 3aMEHAIOT HaBeCHHIM MOHTaxOM (mpoBo-
gaMH).

Y Hopofi AeTaJin, ycraHaBJAHBaeMoil Ha MJaaTy, AJHHA BBIBOAOB JIOJXKHa
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ObITh MHHIMAJABHOH, OXHAKO AOCTATOYHOH AAA TOro, yrobbl HOBBLIA 3.€-
MeHT He mpHKacajcs K getajam HJAThL

flpn nemonraxke neranefl Tuna yHHOHUHUPOBAHHKIX KaTylleK, TpaHCcHOp-
maropos HY u 1. 0., Kapxacel KOTOPHIX H3TOTORJEHBI H3 HOMHCTHPOJIA, MOX-
HO BOCHOJB30BATHCA OTPE3KOM MeETaJAHYecKOfl OMJNeTKH, CHATON ¢ 3KpaHH-
poBaHHOro nposofa guaMmerpom 2—3 mM. Onjaerky NPHKAAALIBAIOT K MECTY
HNafikKd CO CTOPOHBI NEYaTHbIX MPOBOAHHKOB H MJOTHO NPHXKHUMAOT K Hel
JKaJo Harperoro nasjbHuka. PacnjapuBlUHfics NpPHNOH BOHTHIBAaeTca ON-
JIETKOW, ¥ BBIBOJ JAertaju ocpofoxkpaercd. /s JyyHlero BNHTBIBAHHA HpH-
10s OMJIeTKY peKOMeHIyeTcs NPONHTaTh KaHHQOJbIO HIH KanuQONbHLIM
¢aocom. HenoapsosaHuylo uyactb omfeTKH OTpe3aloT Hocae 06paboTiH
Kaxaoro Mecra nafika. Ocso60AlB OT OPHIIOA BCE BHIBOJBL, AETajb CHHMa-
IOT C HJIAThHL.

Ouenb BaxHo, 4yToOB HaflKa BO BCEX CAyYasaX NPOHU3BOAHAACH HAsAIb-
HHKOM MOIIHOCTBIO He Gosee 50 Br. [lepex maiikoil ammapatypy Heo6XO1H-
MO OTKJIOYUTb OT CeTH, TAK KaK HHOTAA NAAJbHHK MOXKET ObITb IPOGHTHIM
Ha KOpIyc H B 3TOM CJyd4ae BO3MOXKHO 3aMblKaHHE cCeTH 4Yepe3 KOpPHyC
nasJbHHKA H feyaTHble NPOBOAHHKH, YTO APHUBEAET K BHIFOPAHHIO MEYATHOTO
¢J1041.

Bo Bpems nailku Heo6XOmMMO CACAUTH 32 TeM, 4TOOH KaJo Nas/bHH-
Ka He KacaJoch mewaTHblX HpOBOAHHKOB. [IpHKOCHOBeHHe KaJja HasnbHH-
Ka HelOCPeACTBeHHO K Ne4aTHOMY NPOBOAHHKY HPHUBOAHT, KaK NpaBuJo, K
BuiropaHmio nposonHuka, [Ipm maiike NewaTHbHIX NPOBOXHHKOB DEKOMEHAY-
eTCs MOJb30BATECA KHAKHM (DJIIOCOM — PacTBOPOM KaHH(OJH B COHPTE.
djioc HAHOCAT Ha MeCTo HAfKH C NOMOIUBI0 KHCTOUKH HJH A03aTOpa, He
Aonyckas monamaHus ¢Jioca Ha Apyrue paxuHofieTalH.

B xauecTpe mpHmos peKOMEHAYeTCSs NMPHMEHsTb NMPHIOH ¢ HH3KOH TeM-

nepatypoi miapsenus: [1OC-61 (temuepatypa naasaenns 190°C), [TOCK-
50 (145°C), [TOCB-30 (130°C) u np. Uto6u Opunoil XOpoIIo pacTeKaJcsd,
MecTO Ma#KH{ HPOrpeBalOT B TeyeHHe 2—3 c.
* Ilpu mafike BHBOJOB NOJYNPOBOJHHKOBbIX NPHOOPOB U APYrux Aeranet,
YYBCTBHTEJABHBIX K NEperpesy, cjaenyer HPHMEHATh TEHNOOTBOM, B KayecTse
KOTOPOro MOXKHO HCHOJB30BaTb MHHueT. B ¢BA3u ¢ TeM uro cHia cuense-
HHA NEeYaTHOrO MPOBOLHUKA C H30JALHOHHON MIATOH HEBeJHKa, He peKOMeH-
AyeTcsi mpoBepATb NPOYHOCTH HAafKH NOACPTHBAHHEGM INPHRAfHHON Je-
TaJH, TAK KakK OpH 3TOM ee MOXKHO OTOPBAaTb OT MJAATHl BMECTE C HPOBOI-
HHKOM.

[Tpu orcauBaHHMH MEeYaTHOr0 NPOBOXHHKA €ro OPHKJIEHBAIOT K OCHOBE
naatel Kieem B®-2. [laa 3T0oro mpoBofHHK (€O CTOPOHBI, 06palleHHON K
naTe) W NAATy TIUATEJAbHO OYKLLAIOT OT KaHHW(bOJIH M OKHCJIOB (BHauane
COHPTOM MM AUETOHOM, 3aTeM MeJKOH IIKYpKO#) H CMa3biBaloT TOHKHM
caoem kaea. [Tpumepro vepes 10 MHH Kieft HAHOCAT BTOPHUHO (TOJBKO Ha
IIATy) ¥ NPHKHMAIOT OPOBONHMK K MJAare KajioMm NaA/JbHHKA, HATPETHM
Zo teMmnepatyph 120—150°C,




image154.png
FRNABA 3. NPOCTHLIE CTAHKM, YCTPOUCTBA,
MPUBOPKLI, MPUCMOCOBNEHMA, MPUMEHSEMBIE
B PEMOHTHbIX M MOBUTEALCKUX YCNOBUAX

Mpocroii manoraGapuTHLii CBEPAMIbHBIN
CTaHOK

B peMOHTHBIX H MIOOHTENbCKHX YCJHOBHAX MOMKHO HCHOJAb30BATH MpO-
CTOHi MajorabapuTHLIA CBEPJAMABHBIA CTAHOK, KOTOPbLIl MOXHO cofpath Ha
WTaTHBE OT CTapOro MKOJABHOrO MHKPOCKONA
tana HIM-1 (puc. 119), uau ucnoab3osaTh ITa-
THB OT GHOJOrHYECKOro YHAPOMIEHHOr0 MHKPO-
ckona tuna MBY-4.

MM auupens cpepauabHOro CTaHKa HPHBOHT-
¢ BO BpalleHHe yepe3 NOHHXKAWWYIO KJHHO-
peMeHHy0 mnepelauy JABHratejgeM OT WBeHHOM
Mawnas (18 Br, 4000 o6/Mun).

[Tatpon craHka paccunTaH Ha KpemJeHHe
CTAaHAAPTHHX cBepa auamerpoM xo 6 M. Cpep-
Jda GoJbliero AHaMerpa MOMHO 3aKpenisTb B
MaTpOHE NOC/TE MPOTOYKH HX XBOCTOBHKOB [0
ykasaHHoro nuamerpa. Cpepllo B craHKe ToO-

Jaercsd peeyHbIM MEXaHH3MOM Ty6yca MHKPO-
CKofia.

C noMOIbIO CTAHKAa MOXHO CBEpJHTb OT-
BepcTHs AnamerpoMm Ao 10 mMm B miacrTMaccax H
MeTajljlaX, HaMOTaTb KATyIIKy TpaHcdopmaro-

Puc. 119. IIpocroit pa MJH ApOCcessi, 3aTOYHTb PEeXYLWHH HH-
ManoraGapUTHbIA CTPYMEHT, OTHOJHpOBATb JA€Taldb [0 OJecKa
CBEPJIHJbHBIA CTAHOK HT A

ManorabapuTHas snekTponckposas
ycTaHoBKa

[pocras anextpouckpoBas ycraHopka (puc. 120) no3sofsieT Jerko H
OpicTpo obpaGaTbiBaTh HEOOJBIIHE AeTaJH H3 3JIEKTPONPOBONSMIUHX MaTe-
puajop moboi Teepaoctd. C ee MOMOLIBIO MOMKHO MOJAY4aThb CKBO3Hbie OT-
BepcTHs 060 DopMmm, H3BIEKATH CJAOMABWINACH DPe3b6OBOA HHCTPYMEHT,
npopesaTb TOHKHE L1eJH, rPaBHPOBAThH, 3aTayuBaTh HHCTPpyMeHT # Ap. Cyu-
HOCTb mpouecca 3JEKTPOHCKPOBOH 06paboTKH 3aK/ai04aeTcs B paspylICHHH
marepuajia 3aroToBKH HOJ AeHCTBHEM HMIYJbCHOTO 3/EKTPHYECKOro pasps-
pa. bararopaps majsoil niomann paGouell NOBEPXHOCTH HHCTPYMEHTa B Me-
cTe paspsia Bbiiejsercs 60JbIIOe KOJHUECTBO TelJa, KOTOPOE pacniaBs/iseT
semlecTBo o6pabathiBaemMoii neranu. [Tpouece o6pabotkn Haubosnee s3ddex-
THBHO HAET B XKHIKOCTH (HANpHMep, B KePOCHHE), OMBIBAIOLIEH MECTO KOH-
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Puc. 120, MasnoraGapHTHasl 3J€KTpOHCKpOBast yCTaHOBKa:

1 — obpabaTeiBaemas JeTanb; 2 — HHCTPYMEHT; 3 ~— 5JeKTPOMATHHTHLIA BHOpa+
TOp; 4~ 3a)XHMHOe YCTPOHACTBO; 5 —— BAHHOYKA

TakTa BHODHDYIOUIEro HHCTPYMEHTA H JeTaju H yHocalledl ¢ co6oil mpoayk-
TH 3po3uil. MIHCTpPYMeHTOM Clyxat JaTyHHbE CTEPXKHH (3/€KTPOAE!), HOB-
TopawuiHe GopMy npeAnosaraeMmoro OTBepCeTHs.

[TpunuunnaibHas 3JAeKTpHYECKAs CXeMa YCTAHOBKH H306pakeHa Ha
puc. 121. Pa6oraer ycranoBka ciaegyiomuaM obpaszom. Paspsaubiil KoHAeH-
catop CI coepuHeH cpOHM MJIOCOBHIM BHEIBOAOM ¢ oOpabatbipaeMoil Je-
Tanabio /. Munyc ero moakiioued K HHCTpyMeHuTy 2. DJeKTPOMAarHHTHBIA BH-
6patop 3 coofiaeT HHCTPYMeHTY HenmpepbiBHBE KojebaHus. Dtum obecie-
yupaercs MOCTOSIHHOE HCKPeHHE B MecTe KOHTAKTa H NPeloTBpallaeTcs BO3-
MOXHOCTb CBapKH HHCTpyMeHTa ¢ merajbio. Of6pabarbiBaemas aeratp I 3a-
KpenjeHa B 3a:XKHMHOM YCTpPOHCTBe 4, KOTOpOe HMeeT HANEXHEHI 3JEKTpH-
YeCKHI KOHTAKT C BAHHOYKOH J.

Cujgopoil tpaHcdopmartop cobpanH Ha cepreunnke 11132 us obmunoil
TpadcopmaropHoil craau. ToamuHa HaGopa 40 mm. Ilépsuunas o6morka
conepxkut 1100 Burkos nposoza I13B 0,41 ¢ orsozom ot 650-ro puTka.
BropuuyHas ofmorka umeer 200 suTkos nposoga I[12B-2 npuamerpom
1,25 mm. Mexny nepsHyHOll M BTOPHUYHON OGMOTKAMH MOMEIleHa SKpaHH-
pywomasn obmorka I1I, cocrosimiag U3 OXHOTO CJA0sS, HAMOTAHHOIO NPOBOAOM
I19B 0,18. Emkoctb paspsanoro koHpgeHcatopa 400 Mx® (1Ba KOHIeHca-
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MNepeHOCHbIM KOMNNEKT MHCTPYMEHTA
M npucnocobnenui Ans peMoHTa
CTMPANbHBIX MaLIMH

[Tepesocubiii kKoMmiekT (pHC. 9) npeiHa3HaYed AJs NPOBEPKH U pe-
MOHTa CTHPAJNBHLIX MalIHH B AOMAIIHHX YCAOBHAX. C €ro NOMOLIbIO MOXKHO
BBINONHKTE A0 80% Bcex peMoHTHEIX paGor Ha jAoMy. Ha6op nHcTpyMeHTOB
H npHcnocobienHil pasMeuied B YeMOJAaHe, H3TOTOBJEHHOM H3 JHCTOBOTO
anoMHHHS ToawkHON 1,5 MM. Pa3Mepnr ueMonaHa 420X 300x120 MM, mac-
ca 8 kr.

B KOMIZIeKT BXOAST: CHJIOBAsl OTBepTKA, OTBEPTKa AJAHHOHA 90 MM C IUH-
PHHOfl Je3BHsl 4 MM, BBIKOJIOTKa Gaka LeHTpH(YrH, ABe oTBepTkH (175X
X6 MM H 190X8 MM), TOPUOBHI KJAOY NOJ railky 8 MM, J[Ba TOPLOBHIX
KA4a ¢ PydKoH AAHHOA 250 MM ok rafiki 8 u 9 MM, pasiABHKHON BOpO-
TOK, 3yOHJI0 cJaecapHOe, pyuHas pa3BepTKa, KepHep, MOJOTOK C/aecapHbIf,
CBEMHHK /15l NOAIIHNHHKOR, IJOCKOTYGHbl KOMOGHHHDOBAHHBIE, KJIOUH Ta-
euHble JBYCTOPOHHHe noOA rafixu 8, 11, 12 MM, ABe BHIKOJIOTKH NOAIIHNHH-
KOB CKOJIbIKEHHS, TODUOBBIH K0, COCTOALIMI K3 HaGopa ToJOBOK H PYUKH,
nasgaeHuk (90 Br 220 B) u u3oasukoHHAs JeHTA.

B xopnyce ueMofaHa pa3meleH aMnepBOJAbTMETp, NO3BOJAIOMINI H3Me-
pATb mepeMeHHblfi Tok or 0 10 5 A u or 0 go 10 A, HanpsxkeHHe — 10
250 B. C noMomplo 2TOro mpufopa MOKHO H3MepHTh HaNPsIKEHHE CeTH,
norpebaseMblfl TOK, 0GHAPYKHTh KOPOTKO3aMKHYThle BHTKH B 3J1€KTPOJBH-
raTesie u OOPbHIB B IPOBOAAX 3JeKTPOCETH.

B cnenHaJbHOM OTAeJNEHHH HaXoAATcs HaOOp pyuHbIX MeruskoB M5 u
M6, ceepna amamerpoM 4,7 u 5 MM, ckaaAHOH HOx. B HHxHeHl wacTh ye-
MOJlaHa mpeAyCMOTPEHO MECTO AJS YKJIAJKH 3amacHbiX YacTed cTHPaJibHBIX
MallIKH,

Puc. 9. IlepeHocHHI KOMIIEKT HHCTPYMEHTOB Ads

PEMOHTA CTHpAJbHHX MaIHHH
12
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Puc. 121. IpuHuunuansiasi 9JeKTPHYEcKasl cxeMa YCTaHOBKH

Topa Tina K3-2 200 X 50 B). Peocrat R/ paccyutan Ha Tok 3—5 A. 3ror
peocTaT HAMOTaR HHXPOMOBHIM IpoBojdom Auamerpom 0,5—0,6 MM Ha conpo-
rusjennn BC-2,

HNuoaw 1 — 14 tuna J1304, MoxHO HCOONB30BATh H APYTHE THIL AHO-
nos. Ha Boixofe BHIpAMHTEAR HanpsokeHHe mopsaka 24—30 B. MoxHo
HCNO/b30BaTh HCTOUHHKH NHTaHHA W ¢ §oJjiee HH3KHM HanpsXeHHeM, HO C
GoJbINAM TOKOM, YTOOB MOLIHOCTB, NOTpebisieMas nenblo 3apalia, Oblja He
menee 50—60 Br.

ITpu paGote ycTaHOBKH NpPOHCXOXHT HeNpepbiBHOe HckpeHne. [las
YMEHBIUEHHA NOMEX, CO34AaBACMbIX YCTAHOBKOH, B UeMb ee NUTaHHA HeoO-
XOAHMO BKJIOYHTH npocTeliiine QUALTPLL.

ManorabapuTHas BLICOKOHACTOTHaNA
ycTaHoBKa AN NNasBKu MeTannos

Ecnn so3unkaet HeoGXOAHMOCTb PAacHaaBHTh MeTala (NaTyHb, aNIOMH-
HIIfl, WHHK, cepe6po H Ap.) B HeGOJBUIHX 00bEMAaX, MOXKHO NpUMeHuTh BY-
YCTAHOBKY AJifl OJaBKH MeTajnop MHIYKHHOHHbIMH ToxkaMmy. OGIHA BHI
yCTaHOBKK NOKasaH Ha puc. 122, a npuHuunnajbuas 3JeKTpuieckad cxema
uzobpaxena Ha puc. 123.

Feneparop BY remepupyer koseGanus ¢ gacrorofi 27,12 MTlu, ou co-
Gpail Ha YeThipex dJEKTPOHHBIX Jammax (retpojax). Heonopas samna cur-
HaJH3UPYeT O FOTOBHOCTM YCTaHOBKH K pabore. Pyuxka koHaeHcaropa ne-
pemendoi emkoctn (KITE) C swbisenena Hapyxy. Ilpn HaunGogbluefi eMKo-
crit KIIE npoiucxoant GuicTpoe narpesanye Kycka Merasaa, TOMELIEHHOTO B
TH[/1b, KOTOpLI1 BBOAHTCA B Katywky L. Jlas pacniasiaenHa KyCKa LHHKA
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AOLCTATOUHO Harpesarb €ro B Tevye-
nue 15—20 c¢. Karymka L — Gec-
KapkacHas, cocrout u3 10 suTKOB
uposona I13B 0,8, BHyTpennuit nna-
merp Butka 12 mm. Ilpa neobxoxn-
MOCTH YBEJWYHTb JAHAMETp KaTyll-
KH L, He H3MeHsin 4yacTorsl Koseba-
#Hf  paGoTH reHepaTtopa, MOMKHO
BOCMOJB30BaTbCA  pacyeTroM, T. e.
IIPOH3BECTH  niepecyeT  KaTyWIKH,
CBFI3AHHBIN C H3MeHEHHEM e¢ AHa-
merpa {cM. coser 76).
Kongencarop C nepementof em-
KOCTH MOXHO B34Tb OT pajHONpl-
eMHHKa (C yAasJeHHOW Kaxaofl BTO-

Pyuna
KQHBer#camopa Kamywna
Puc. 122, O6muit BHAZ BHICOKOYACTOT-

HOH YCTAaHOBKH Al IJIABKH METJ.LioB

poit naacruuoii). MomHocte ycra-

HOBKH TaKOBa, 4TO OHa mpaKruye-

CKH MTHOBEIIHO Harpepaer 0 Kpacloro KajeHHs oTBepTky. CKOpOCTb naas-
JEeHHA MeTalja B TaKHX YCTAHOBKAX 3aBHCHT NpEXIe BCEr0 OT MOUIHOCTH
reHeparopa, 4acToThl, 10TePb Ha THCTEPE3HC H Ha BHXPEBbie TOKH B Kycke
MeTtajana. JlaMnu fOJKHbI GBIT MOWIHBIMH, HO YHCJO HX NPH napasiieb-
HOM BKJIIOYEHHH He JOJKHO HPEeBHIIATH YeThIpex.

Konpencatopst CI — kepamuyeckne HAHM CHAIOASHBIE C paBoyuM nanps-
xernem 1500—2000 B, eciu npumeHensl TPHOABL, PE3HCTOp R He HyseH.
BU-ycTanoska muTaeTcst 01 ceTH MepeMeHHOro TOKa HampsiKeHueM 127 uan
220 B uepes BLIIpAMIITE b, KOTOPHIH MOXHO CMOHTHPOBATH BMeCTE C ycra-
HOBKOH u BBIeCTH B oTAe/bhbl) 6J0k. IIpn paBorte ¢ ycrasoskoii Heo6-
XOZHMO CTpOro coOJIORaTh HpaBu/ia TeXHHKH Ge3onacHOCTH.

Mpumeyanne. Nannoe apocceds Jp B ycTaHosKe. Karywka 6e3 cepaeu-
riuka 10 BUTKOB, paccTosiHHe MexAy BuTKaMu | MM, nposos IT9B 0,6, nua-

L 2112 miy 4 x 613, 1807

Puc. 123. Tlpunuunnanbeasi sJekTpuueckas cxeMa ycTalOBKII
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MeTp KaTywku 9 MM. lurejsb — KepaMH4YeCKHH. B KayecTse HCTOYHHKA [THTA-
HHSI MOXKHO HCHOJIB30BAaTh JIOGOH CHJIOBOH TpaHC(QOpMaTOp OT JaMHOBHIX
TEEBH3OPOB HJM JIAMIOBOrQ pagHONPHEMHHKA, KOTODHIl HMea He MeHee
5—6 pannonamn., WMiam, ucmonbaysi NpaKTHYECKHH coBeT 25, npoHssecTtH
pacueT U H3rOTOBHTH CHJIOBON TpaHcdopmMaTop MOImHOCTbIO Ha 250—300 Br.

92 MaanbHMK-MMCTONET

[Ipeumymectso nasibHHKa-nucrosera (puc. 124) nepen OOBIUHLIM
HasIbHAKOM COCTOHT B TOM, YTO pas3orpes ero paboueil 4acTH HPOHCXOIHT
oueHb GricTpo (1—5 ¢). D10 Ho3poasfeT BKJIOUATH ero HENOCPeICTBEeHHO fe-
penr mavkol pagHOMOHTaNKa.

OCHOBHOIl 4aCTbiO NMasAbHHKA SABJASAETCS MOHHKAIOMWAN TpaHc(opmarop.
Bo BropuuHOil ero 06MOTKe TOK CHJION B HECKOJBKO HECSATKOB aMmIiep, KOTO-
PHII U HarpeBaer MeIHYIO AYXKKY — pabouyio uacTb masabuuka. Ilns ocse-
IEeHHst MecTa NafiK{ NpeiycMOTpeHa ocBeTHTesnbHas Jjammouka (6,3 B, 0,28
A). Brapouenue naga/ibHUKa OCYILECTRJSETCS KHOMKOW, PaCHOJOXKEHHOH Ha
pyYKe.

Cepmeynuxk TtpaHchopmaTopa Habupaercas u3 Ill-o6pasuoro xeJesa
I1I-26. Ha6op — 16 mM. MoxHo ucnonab3osath # xeqeso 111-20. B arom cay-
yae Habop menaercs 20 mMm. Ilaa ceresoro Hampsikenua 127 B ceppeuHnx
rpancopmartopa Habupaerca us ll-o6pasnoro xenesa 111-26. Ilepsuunas
obmoTka (860 puTkoB) Hamartmpaerca npopoxom I13J1 0,3—0,36. as cetn

BeiBoder Bmopuynod obmomuuy

Meduoie wuner 8x3 mm

B/

Ueyru u3 mexcmonuma unu To1

eemunanca monuy. 2-3 MM

Puc. 124, Iaaaburk-nacroner
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B 220 B obmorka noqxua amerb 1500 suTKOB mposoaom [13J1 0,22—0,25.
Bropuynas cusnosas o6MoTKa (5—6 BHTKOB) H3roTapauBaeTcs H3 MEXHON
doabru cevennem 25 X 0,3 mm. O6MOTKA 4J151 OCBETHTENBHON JAMIOYKH COC-
TouT U3 25 BUTKOB mposogoM [13J1 0,25,

HakoHeyHHK nasiibHHKA MOXKET GBITb H3rOTOBJEH H3 HOJOCKH Mead TOf-
LIHHOH 0KOJ10 | MM HJH H3 MeAHOH HpOBONOKH. PasMepn HakoHeuHHKa MO~
GupaloTca NpaKTHYECKHM myTeM. IIpH 3TOM C/elyeT NOMHHTb, YTO BpeMd
pas3orpeBa H TeMmieparypa 3aBHCAT OT MONEPEYHOrO CeyeHUs HakoHeu-
HHKa.

JiBe BepxHHe WNHABKH H railki, CTATHBAIOMIHE CePAEYHHK, a8 TaKKe TO-
KONOABOAALIHE WIHHH cAelyeT TLATeNbHO H30JHPOBATH NPH MOMOILH Ja-
KOTKaHH H TEKCTOJHTOBBIX wafb.

[TassbpHuk-HCTONET ROTpebaser okodo 75 Br. Ero Moxkno ucnoabzo-
BaTb AJIA Naliku H TBepAbiMu npHnosMH. Ilpomo/mkuTenbHocTh uenpepLis-
Holt paborsl 15—20 Muu.

MopTaTHBHbIN CBApOUHbLI4 annapart
{ayrosoii)

Ocnosa ceapo4noeo annapara nepsod KoHCTpYyKyuu — nabopatopHsbiil
tpancopmarop JIATP na 9 A (puc. 125). C Hero cHUMAKIOT KOXYX H BCIO
apMaTypy, Ha cepleuyHHKe ocTaercs JHIIb o6MoTka. B TpaHcdopmarope
€BapoOYHOro annapata oHa OyaeTr nmepeuuHON (ceTeBoil). DTy 06MOTKY H30-
JUPYIOT ABYMA CJOSIMH H30JEHTH HJAH JaKoTKaHu. [ToBepx n3oafALHA Hama-
TBIBAIOT BTOPHUYHYIO O6MOTKY — 65 BHTKOB NpoBoxa HAH Habopa NpOBOAOB
o6mumM cevenneM 12—13 Mm% O6Mmorky ykpenasior naogentoi. Tpaucdop-
MAaTOp YCTAHABJMBAIOT Ha H30JHPYIOLleH NOACTABKE M3 TEKCTOJNHTA HAH re-
THHAxca BHYTPH KOXKYXa H3 JHCTOBOH CTaJNH HJH AOPaJIOMHHHS TOJLIAHOA
e Gonee 3 MM. B Kkphullike KoKyxa, HA 3anHel H GOKOBHIX CTEHKaxX ReJaloT
oTBepcTHa AHameTpoM 8— 10 MM aas BeHTHAAUHH. CBEPXY YKPEIIAOT pyy-
Ky H3 CTAJbHOI'O MPYTKA.

Ha nepennioo naveab BHBOLAT HHEAHKATOPHYIO JaMMOYKy, BBHIKJIHOua-
Teqp Ha 220 B, 9 A u kieMMbl BTOpPUYHON 06MOTKH — K OJHOH H3 HHX OpH-
COeIMHAIOT Kabenb ¢ gepKareneM 3JeKTPOJOB, K Apyrofl — rabesb, BTOPOi
KOHell KOTODPOTO BO BpeMs CBAapKHM NpPHXKHMAoOT K CBapHBaeMoOH JeTalH.
Kpome Toro, ata nocaenusig Kiemma nopu paGore o6s3aTenbHO 10/KHa OBITH
3asemJjeHa. MluaukatopHas naMnoyka nepeMmenHoro toka tuna CH-1, CH-2,
MH-5 curuagHszupyer o BKJIOYEHHH anpapara.

DaeKTponsi AJNA 3TOro annapara LOJKHB HMeTb AuaMmeTp He GoJce
1,5 Mm. .

Has ceapounoeo annapara aropoi xoncrpykyuu (puc. 126) HeobGxonu-
Mo H3rotosuTh Tpancpopmarop. M3 Hl-o6pasHoro TpaHchopmaTopuoro xe-
Je3a HabHpalOT CcepleyHHK ceueHHeM OKojo 45 cm?, HaMmaThiBalOT Ha HeEro
nepsuuHylo (cereByi) o6motKy — 220 Butkos mposoia [13J1 1,5 mm. Ot
190-ro u 205-ro0 BHTKOB jAe/alOT OTBOABL, MOCJE YEro H30JHPYIOT OOMOTKY
ABYMsA-TPEMS CJAOSAMH H30JEHTbI HJAH JAaKOTKaHH.

IToBepx u30aHpOBAHHOH HEPBHYHON OOMOTKH HAMATHIBAIOT BTOPHYHYIO.
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Puc. 125. IMopraTupupii cBapoYHH# anmapat
(nepBasi KOHCTPYKUHSA)

Oina conepxut 65 BHTKOB mpoBoja HJAH naGopa HpPoBoAOB OOMIHM CeYeHH-
em 25—35 Mm% B HaGope nyulie Bcero Hcmosab3oBath Nposofa Tana [19J1
uan T19B 1,0—1,5 mm. Kak v B mepBoil KOHCTPYKIHH, TOTOBBII TpaHcOp-
MaTOp 3aKPENJAIT Ha H30JHpYIOEH NOJACTaBKe H MOMEINAlOT B KOXYX.
CTeHKH KOXyXa JHOJIKHbi ObiTh yZajeHbl OT TpaHC(opMaropa He Mehee 4eM
Ha 30 mM. Ha nmepeauiolo naHe/ib KpoMe JaMIOUKH, BHIKJAIOHATES H KAEMM
BBIBOASIT MEPeK/loyaTesb, PEryiupylomui cuay ToKa.

B cBapouHom anmapaTe 5To#i KOHCTPYKIHH MOXHO HCHOJIB30BaTb 3.J€K-
TPOJibl AHaMeTpoM 1,5 H 2 MM. SJeKTpOb H3rOTOBJAWT CJeAyoMHM obpa-
soM. CrajbHyi0 TUPOBOJOKY COOTBETCTBYIOHIETO jJHaMeTpa pa3pyfaloT Ha
KYCKH AJHHOH 1o 350 MM, 3auuIlaioT IUIKYpKOR H HOKpHIBAIOT 00MAas3Koii,
COCTOsIIIEH H3 PACTONUEHHOTO Mesa H KHAKOro crekfaa (CHAHKATHBH Kiaef).
Uro6ul MOKPHITHE MOJYYHAOCH POBHEIM, NMPOBOJIOKY BePTHKAJbHO MOTpyXa-
10T B 00MasKy, OCTaBisid CBePXy YHCThI KoHel AguHo# 30—35 MM, 1 Men-
JIEHHO BHIHHMAIOT; Cpa3y e KaXK/blfi 2JeKTPOX NOABEIHBAIOT Ha BEpeBKeE
¢ MOMOIIBIO GeibeBOR NpHUIENKH JAA cylKH, [Tocae BhicHIXaHUS 3JEKTPOAbI
roTOBBl K HCIHOJb3OBAHHIO.

Ipu pabote neobxonumo Hazers Macky. [loakaiouars TOT anmapart K
AOMallHel CeTH Hesb3s, Tak Kak oH noTpebaser okoqao 3 kBt. [Toabsosats-
Ci annapaToM MOXHO B MaCTePCKOH NPH HaJHYHH 3IJEKTPHYECKOHR CeTH, K
KOTOpOil pa3peliaerca HOAKJIOYATh aNnapaThl MOUIHOCTbIO 10 5 KBT.

Buumaune! Hepen nauanom paGoTh nposepbTe 3a3eMJleHie.

Hanesalite BO BpeMsi ¢BapKH Cyxylo Ope3eHTOBYIO CIENOREXKAY H pyKa-
sHupl. [lofknanbiBaiite mox Horu pe3nuopbiil koBpHk. He pabotaiite Ges
MackH.
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Puc. 126. [TopraTuBunil cBapoYHHil annapat
(BTOpas KOHCTPYKLHSA)

Mpucnocobnenue Ansa rpaEMpoOBanbHbIX
pabor

ITpucnocobnenne nis rpapupoBanbHbix pabor (puc. 127) coctoHT H3
OCHOBAHHR |, BEINOJIHEHHOTO H3 FETHHAKCA HJ/IM TEKCTOJIUTA (MOXKHO HCIO/b-
80BaTh aBHALHOHHYIO ¢aHepy) ToawHHOA 15—18 MM, pasmepom 180 X
X 200 MM, Ha KOTOpOM yCTaHomJieH SaekTpoasuraTeb 2 tuna MIL, MHI-
267 (ot wBeliHOl MalHHbI), HCToNb3yeMblil B KauecTBe npusofa. OrnopHas
CTOHKa 3 mnpHKperJieHa K OcHoBaHuio Gosaramu. I'mbkmit pykas or GopMa-
HIHHB 4 MOXHO B3ATb OT crapoil 6opmawnupl. Ha KoHue rubkoro pykasa 4
¥Kper/ieH HaKOHeYHHK 5, B KOTOpPOM 3akpenyifilor HeoOXOAMMble H/is rpa-
‘BHpPOBKH 3yGoBpaueOHble Gopnl (¢dpesbl). Ha ocH anekTpoasurarens 2 Ha-
CaxeH poJiHK 6, a Ha ocH rubGKoro pykaBa GopMallHHH 4 — poauk 7. Po-
#INKH 6 U 7 coednHeHb MexXAy co6oii rHGKUM naccukoM 8, MOCpPeiCTBOM Ko-
oporo BpallleHHe 3JeKTpPOIBHrarte/s fepefaercs Ha ocb rubxoro pykapa
-Qopmaumubx. C noMollbl0 TAaKOro MpoCTOro YCTPOHCTBA MOXHO TPABHPO-
BaTh Mo JaTyHH, 1I0PaJIOMHHHIO, MRTKOI CTa/id K TJacTMaccaM.

I'paBupoBky BmmoJHAIOT caenyiomwnM o6pa3oM. Ha okonuaTesnbHo okpa-
IUEHHOH TNMOBEPXHOCTH JIHILEBOH MaHesH KaKoro-iu6o npubopa MArkuM kKa-
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Puc. 127. [Tpucnocobaenue A5 rpaBHPOBajbHHX paloT

paHAalIOM AenaloT HeoOXOAHMbIe HAANHCH B 0603HaYen s, 3aTeM BKIIOUAIOT
YCTaHOBKY H, He OCOOEHHO KPENKO CKHMasi HaKOHeUHMK OT GopMauHHB B
pyKax 4 peryanpys 4ucjo o60pPOTOB 3/MEKTPOABHraTe/ia HOXKHbBIM PeocTaToM,
akkypartHo ¢pesepyilor (rpaBHpyIOT) GYKBLI HJIH 3HAKH.

B nochenHee BpeMsi IIMPOKO HCIOJ/b3YyeTCA TaK Ha3bipaeMass WITPH -
xoBasn pocnucb (aphopoBuix H3ZeJHA aNIOMHHHEM M IPYTHMH Me-
TajjamMH. DTOT Npouecc HOCHT Ha3BaHHe «HAaTHpaHHe MeTaJJja-
M H>.

Harnpanne ajiioMHHHeM BHINMOJNHAIOT MpPH MOMOWHK OMHCaHHOTO TPHCIO-
cobneHns AJs rpaBupoBaHHsA. PaGo4HM HHCTPYMEHTOM #BJ/ISeTCH [HCK M3
JHCTOBOTO AaJIOMHHHA, 3aXaTbli B CHELHalbHOH OCH OT WJHGOBAJbHBLIX
Kpyroe anaa 6dpmawnd. Toswnna aucka 0,3—0,5 MM, anamerp 10—20 mMm.
JKenatesibHo B3sATh AMCK C KPYNHbBIM AHaMeTpom (okoso 20 mMM), Tak Kak
OH naer 6ojee YeTKYI0 H OJHOPOAHYIO JHHHIO IUTPHXA.

Bpamaromniica asoMHHHEBBI JHCK, Kacasich NoBepxHoctH dapdopa,
paspyllaeT raa3ypb 3a cYeT OKHCH a/JIIOMHHHR, HMelolefcss Ha IOBePXHOCTH
JHCKa. A B HEPOBHOCTH 3aTHPAIOTC MeJIKHe YACTHiLl aJIOMHHHA. AJIOMH-
HHMeBbli WITPHX ocraercd OJeCTAUM HeOrpaHHyeHHOe BpeMa.

Ilpn HaTHpaHHY uyKcTyiO nosepxHOCTh (dapdopa NOKPLIBAIOT cycreH3Hel
THTaHOBLIX Gesimi. Ilna ee npuroroBneHus O6epyT KHIAKHA CTONADHBIA KJel
¥ B HeM 3aMeLIMBAIOT CyXHe THTaHOBHe OenHJsia. DTtoft cycrieH3He#d MOKpPhi-
BAlOT NMOBepXHoCThb ¢rapdopa. C nomoumbio KONHpPoBaibHOit GyMark nepeso-
AT PHCYHOK, HESICHBIe MecTa TIPOPHCOBBIBAIOT MATKHM KapaHAAiloMm.

Pucynok npopaGarblBaioT aJiloMHHHEBHM AhckoM. IlpHueM Hazo nMeTb
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B BHIY, UTO, €C/IN IJIOCKOCTb JHCKA COBNajaeT C JHHHEH LITpHXA, lOJydaer-
CA TOHKAs JIMHHUSA, €CJIH He COBMaZaer — TOJICTaf.

Ec/sii Heo6XOHMO NOJNYYNTb TIOBEPXHOCTb, TIOKPHITYIO a/ilOMHHHEM, Bpa-
MAIOIHMCSL JHCKOM OHCTDHIMH JBHXEHHAMH BOAAT M0 3TOf mMOBEpX-
HOCTH.

[Mocne nanecenuss Bcero pHCyHKa THTAHOBhle GefHAa yAalNsiOT TAMIO=
HOM, CMOYEHHBbIM Topsideit BOJOH.

HamoTouHbii cTaHoK ¥ npucnocobnenns

ANS HAMOTKM KaTyllex cHNOBOro
95 Tpancdopmaropa, Tpancopmaropa HY
M aApocceneit

Ilpocrod namorounsili cranox (pmc. 128) mossojser HaMarThiBaTh Ka-
TYIUKH 1posogoM guamerpom ot 0,15 1o 1,5 MM BHTOK K BHTKY WJIH BHaBaJ
¢ MOACYETOM KOJIHYeCcTBa BHMTKOB INPOBOJA, HAMOTAHHBLIX Ha KaTYyHIKY.

Ha nepepsnnoM ocHoBanuu pasmepaMu 370 X 230 X 18 MM ykpemisiior
WypynaMu [IBa Hanpasisiowux O6pycka ¢ ¢ackamu nop yraom 45°. Mexny
HHMH YCTaHaBJAHBAIOT AepeBAHHble CTOAKH, OZHA M3 KOTOPLIX NOABHXKHAaf,
Apyras — HenoABHXXHar. Mexy croflKaMH yCTaHaBAHBAIOT JepeBsAHHbIH
6pycoK ¢ KapkacoM AJa HaMOTKH nposoia. Pa3mep 6pycka Jo/KeH co-
OTBETCTBOBATbL PasMepy Kapkaca karywkH. C OZHOH CTOPOHB Ha ocb Gpy-
CKa HaJeBalOT M 3aKpenafioT BHHTOM pPydKy /s BpalleHHs, a ¢ Opyroi
CTOPOHBI MONKJIYAIOT CYETUHK ANA TOAcCYeTa KOJMYeCTBA BUTKOB MPOBOLA
(cuetHbli MexaHH3M GepyT OT CTApOro 3/eKTPOCUETIHKA).

JlepeBanabiil Gpycox
/9 KapKaca
B = HenodBumHas
_ cmodKa
KapmonHbii
Kapxac
Cyemyux
Memaanuyeckas

naacmuna o

iypynel
-
BudA
w 4o
R
=/‘ 230

Jlepebannag cmolKa

Puc, 128. Ilpocroii HaMOTOUYHHIA CTaHOK
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Mms

8 —r-l——pyi
N 30

Pne. 129. lNpucnocobaentie 119 HAMOTKR RaTylIeR
Ha 6ase TOYWIABHOIO CTalKa

Puc. 130. Tpucnocobaenne nJis HaMOTKH KaTyiiew
ua 6ase pyuto#t aApenu

Bo Bpemsi paboTh HaMOTOYHBI CTALOK KPEMAT K CTONY WYPYINOM HJHU
BHH rOM. :

[Ipucnocobaenue Oaa HAMOTKU KaTywex Ha 06a3e TOUUABHOZO CTAHKA
(puc. 129). Ins HaMoTKY KaTyluex mposoioM anamerpom ot 0,1 no 0,6 Mm
MOXKHO NPHCHOCOGHTh TOYHIBHEIA CTaHOK, CHaGAMB ero cneunaJbHOH oOn-
paBxkof, HaBHHYMBaeMOli Ha BaJHK TOYHJBLHOIO Kpyra BMeCTO KpenexHo#
rafkH, Kak noxkasaHO Ha PHCYHKe.

Ecan naMotouHeiMH pabo1aMy NPHXOAMTCA 3aHHMATbCH 4acro, TO He-
NecooOpasHo U3rOTOBHTh YHHBEPCAJbHYIO ONpaBKy, COCTOSIYW H3 ABYX
OXHHAKOBHIX YacTell B BHIe yCeuenHLIX nmuHpamuiaok (cM. puc. 129).

{Ipucnocobaenue 948 namorku Karywek na 6ase pyaxod Opesu. Ias
HaMOTKH BbLICOKOMACTOTHBIX KaTylieKk, Apoccesielt, MajorabapuTiieiX Tpanuc-
t¢opmaTtopos nposojom nuamerrom o1 0,1 no 0,5 MM B soGHTENbCKUX YC-
noauﬂxsgiomno npucioco6HTb OOLIYHYIO PYyHUYIO Apesb, 3aXKaTylo B TICKE
(puc. 130).
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noptamnuan INeKTpHUuecCKan apenb

D/ieKTpPOApEJb HETPYAHO H3rOTOBHTH B JIOOGHTEAbCKHX YCJAOBHAX HA
6ase 3JieKTpoABHTaTess MoulHocTbio 30—50 Bt (aBTOoMOOGR/ABHBIE M3-218,
OJ1-7A n np.) {(cM. puc. 131). das storo M3 cTasu MK JaTYHH U3rOTOB-
JA0T nepexodHHK 2 ¢ KoHycoM Mopse la Ha OfHOM KOHIE H ABYMS De3b-
6oBbIMu oTBepcTHaMu M3 na Apyrom. Ha Basy saekrponsuratess ero 3a-
KPENJAoT BHHTAMH 3, a Ha KOHMYECKHH KoHel, HaCaXKHBAKT TPeXKy/ayko-
Buit natpon I. OGoiimy 4 crrGaioT U3 JHCTOBOH CTAJM HJH aJIOMHHHA TOJ-
WHHOA 2—3 MM, MpoKAagKy 7 H3roTaBJHBAIOT H3 TeTHHAKCa, TEKCTOJIHTA
HJH OPraHWYeCKoro cTeksaa ToJinuHOH 10—12 mm. B npoknaake Bbimuan-
BAlOT MPAMOYTOJbHOE OTBEpPCTHE MO KJAasuily [2, npyxuHny Il B MHKDO-
nepekntouatenp 10 (MII-3 uju emy nmoaoGHbiit), CBEpPJAAT YeThpe OTBeEp-
CTHA, B KOTOpBHIX 3aTeM Hape3aloT pe3b6y M4 nox BHHTH 6 ¢ nora#iHO# ro-
JIOBKOH H JIBa OTBEPCTHA Ha Topllax MOJ MNPOBOIA NUTAHHUA.

Tlpyxuny 1! u MuKponepekJjiouatenb [0 sakpenasior Ha oGoiime 4
aJIOMHHHEBbIMH 3aKJeNKaMH WJIH BHHTaMH C noraiiHoft ronoBkoil. Knasu-
‘wy 12 ycraHaBJAHBAlOT Ha MECTO rocjie pacrnafik¥ NPOBOAOB MHUTAHUA H
KpenJienns o6oiiMbt B npoknaaxe 7. B kauecrBe ocH, Ha Koropoill nosopa-
qyHBaeTca KjaasHlla, ucnoabsyerca BHHT M3. Tlocsie c60pKHn 1 npoBepKHu Ape-
Ay B pabore 060HMY H TODIB TNMPOKJ3AKH OKPallHBalOT HUTPOKpacKo#t Han
OKJIeMBalOT AEKOPAaTHBHOH MOJIHBHUKAXJOPHIHON TJIEHKOH,

Puc. 131, Iloprat#Bnas saekTpuueckasn
Apeb
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7 NMpocreiume ycrpolictea M npHcnocobnenms
AN 3NEeKTPOMOHTAXHbIX pabor

B peMonTHOH npakTuke NpH BHIIOJHEHHH 3JEKTPOMOHTAXHEX paboT
MOXKHO HCNOJAb30BATh cleyiouwde yCTPOKCTBA H IPHCIIOCOOIeH S,

Hrouxarop Hanpsscenus crpeaocunsii tuna HH-92. B ceoelt paGote
3MeKTPOMEXAHHKH TNOJb3yloTesi HHAHKaTOpaMH Hanpsxesds tuma HH-90
nan VIH-110—380, BrinoJiHeHHMiMu B BHIE IITHIPEBOr0 HAKOHEUHHKA HJIH
oTBepPTKH. He[ocTaTKOM yKa3aHHBIX MHIHKATOPOB SBJSIETCS YYBCTBHTEJIL-
HOCTb K HaBeJeHHOMY HanpsiXXeHHIO BCJAeJCTBHE eMKOCTHEIX H HHAYKTHBHBIX
CBsi3eH, KpoMe TOro, Majasi YyBCTBHTEJNbHOCTh, TaK KaK HanpskeHHe HX
3axKHUraHus cocrasaser 90 B.

Vupukarop sHanpsxeHus crTpenounnfl tuna MH-92 (puc. 10) Jaumen
BhilleyKa3aHHHX HefaoctaTkoB. OH mnpelcTaBasieT cO00H MarHHTO3JEKTPH-
YeCKHHl H3MepHTeAbHH npuGOD ¢ paBHOMEpHOil IUKaNOfl H NpeAHa3HaueH
IS H3MEDEHHs HamnpsiXKeHHsi mepeMeHHOTO0 TOKa NPOMBILLIEHHOft 4acCTOTHL
yepe3 BLIIPSMHTENH H HanpsXeHHS NOCTOSHHOTO TOKa HemnocpelcTBEHHO
yepe3 WIYHTHPYIOLLHE CONPOTHBJEHHUS.

Texuuueckas XapaKTepHCTHKA
Ilpesens paGouero Hanpaxeuus, B:

Ha MepeMeHHOM TOKE . , . . . 0-—-100; 0-—-750
Ha TIOCTOSIHHOM TOKE .+ 4 o+ . 0250
OcroBnasi morpemnocts, % . . . . +5
FaGapHTHEE pa3Mepe, MM . , . . . 1606025
Macca, e Gosiee, T . & + « » « » 300

__‘

[ S —
]
~

Puc, 10. MufuKarop Hanpsikeuusi crpenouHmit THma HH-92:
@~ o6mull BuA; 6 — NpUHUMNHAJBLHAA CXeMa

DaexTponnsili npobruk Ha ¢8eTo0uodax daa onpedesenus eAlUnbL Ha-
npascenus u noaaprocTd Toxka. IIpoGHuK, NPHHLHNHAJAbHAs CXeMa KOTO-
poro npHBeleHa Ha pHC. 11, M03BOJAsieT ONPENeNATh HalHUHe HaNpsKEHHs
Mex/Jly ABYMSl TOYKAMH HCHHITYEMOrQ YyCTpOMCTBa, ero MOJAAPHOCTh H TPH-

13




image166.png
Mpocroe npucnocobnenue
ANS M3TOTOBNEHMS YepPRAUHBIX KONec

B pemonTHO#T m NOGHTENBCKOM
NpaKkTHKe TpPH H3TOTOBJEHHH Das/iny-
HpIX KOHCTPYKUHH HeoOXOAHMMO MpHMe-
HATb YepBsiyHLIe Mepefadn ¢ GONbLINM
repefaToyHbIM YHCJAOM, HO OHH CJOX-
HH B n3roropiaeHun, IlpeasaraeMuiit
€nocol HM3roTOBJEHH YePBAYHBIX KO-
Jec npoct u opuruHajaeH. UYeprauHoe
KOJIeCO MOXKHO H3rOTOBHTb B TMpPHCIO-
cobaeHnH, yCTpOHCTBO KOTOPOro MOKa-
3aHo Ha puc. 132. Ono cocrout H3
CTaJbHOTO HJH AIOPaJIOMHHHEBOTO OC-
HoBaHHWsi | ¢ 3akpernJeHHLMH Ha HeM

Puc. 132. TlpucnocoGaenne aans CTaNBHLIMH yroJbHHKaMu 4 R 7, KOTO-
H3roToBJ/IeHHA UYEPBAYHLIX KoJnec pbie Cle)KaT NOAUIHITHUKAMH AJf8 MerT-
uHKa 6. 3aroTOBKH YepBsSUHBIX Kojec 5
C MPOTOYEHHBIMH HA TOPIIAX TNMOJAYKPYTJbIMH XenoGkaMH MOJBMHXKHO 3aKpen-
NAIOT MEXIY nJaHKoit 2 u ocHOoBaHHEeM | ¢ NMOMOUIbIO BHHTOB 8 (IR 3TOTO
B OTBEPCTHAX OCHOBAHHA Hape3alor pe3bOy), KOTOpbie HCNOJAb3YIOTCA B Ka-
yecTse oceff. MeTyuKk 6 BCTAaBJAAIOT B OTBEPCTHE YroJbHHKA 7 W BBHHYHBAIOT
MeXJy 3aroroBKamu RO yropa B yroabHHK 4. [lpun pasbnefimeM BpanieHnu
METYHKa Ha 3aroToBKax Hapesaercs pesbOa no Bcell OKpyXKHoCTH. TakuM
06pa3oM, nosy4yaloTcsl Cpagy lIBa 4epBAYHHX KoJeca. B kauecrse uepBsika
HCI0Ab3YIOT BaJHK C TAKOH e pe3pb0OH, HanpuMmep, Ha OCH 3JEKTPOIABH-
ratefiss Hjiu IpYroro ycTpodcrsa s yMeHblUIeHHS 4Hc/aa 0GOpOTOB.
Jlnamerp 3aroToBKH pacCYuTHIBAIOT N0 QopMyJe

D="% 4o,

roe ! — mar pe3b6bl METYHKA, MM;
2 — upcJo 3y6bes Kogeca;
r — paZnyc KaHaBKH 3arOTOBKH, MM,

. ) 1 .
Ilns MeTpuueckoit pe3b6bl painyc KAHABKH paBeH: r = 5 (d—1t V—3"),

roe d — HapyXHBIfl fnaMerp pe3pObl (AHAMETpP METUHKA), MM.
Pasmep ocHoBaHusi npHcnocoGlieHus M3roTaBAMBAIOT, HCXOAA M3 JHa-
MeTpa 3aroTOBOK — Y€PBAYHBIX KoJec,
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npoade npucnocobnenue
ANA By NKaHM3ALMM NaCCHKa

Ilpeanaraemoe npucnocoGieHune MospoJfer B TeyeHne 10—15 MuH Ha-
JIEKHO coelMHNTb oGopBaBluuiics naccuk. Jas ByJKaHH3aUHM HeOOXOAMMBI
npecc-popma (puc. 133,a), snexTpudecKHit YTIOr C TEPMOPEryJiATOPOM H
BYJKaHH3allHOHHAsl pe3HHa (BY/JKaHM3allHOHHAA 3aNnjiaTa H3 BeloanTeyku
# Aap.). Jdasa Goabwe#dl ogHOpOAHOCTH MecTa CBAapKH M TNacCHKa ToJlKHa
BYJKAaHH3aIlHOHHOM pe3uHb JOJKHA GblTb MHHHMaJ/bHOH#, MO3TOMYy peKo-
MeHJyeTCs HCNOJb30BaTh Kpas BYJKaHU3AaIIMOHHOH 3an/aThl.

TIpecc-gopMbl H3roTOBJIAIOT W3 ABYX POBHBIX, OJHHAKOBHIX 110 pa3Me-
paM MeTaJlIMYecKHX 3aroTOBOK TOJLIHHOH He MeHee JHaMeTpa cBapHBae-
MOro rnaccHka. 3aroTOBKM HaKJaJblBalOT APYyr Ha JApyra M 3a)KMMaloT B
THcKH. [lo yrmaM B HMX NpOCBep/iHBAalOT OTBEPCTHR AHamerpoM 3,2 Mw,
3aTeM, BbIHYB 3aroTOBKH H3 THCKOB, B OJHOH M3 HMX Hape3aloT pe3nby M4,
a B Jpyroil paccBepJHBAOT OTBepcTHs A0 Axamerpa 4 mMm. Ilocae sroro
8aroTOBKH [JIOTHO COEIHHAIOT BHHTaMH M4, cHoBa 3a)KHMalOT B THCKH H
npoceepanBalOT 06Ge MJIOCKOCTH CONMPHKOCHOBEHHS 3aroTOBOK, MpHueM JAHa-
MeTp cCBepJia JOJOKEH TOYHO COBNajaTh € JHaMerpoM mnaccHka. MoxHO
APOCBEPJHTb HECKOJIBKO OTBEDCTHH NMOA pasHbie AHAMETPLl MAaCCHKOB, O[-
HAKO pacCTOSHHE MEX/]Y OTBePCTHAMU AOJMXKHO ObIThb HE MEHbIIE TONLIHHbI
3aroTOBKH, B MPOTHBHOM cJlydae MpOrpeB MecTa cBapknm OyJdeT HepaBHO-
MepHLIM H KauecTBO ByJKaHu3amuu yXyAwurca, CaefyeT 3aMeTHTb, 4YTO
crnennanbHol 06paGOTKH TOPLOB nepen ByJKaHW3auwueidl He Tpebyercs, He-
06XOAHMO TOJIbKO, 4TOGbl cpe3bl OblIH CHENaHbH HENOoCPEeACTBEHHO TNepea
CBapKOH.

Ha oamH u3 TopuoB MaccHka HaK/AaAbIBAIOT KyCOYEK BYJKAHH3aIMOH-
Hofi pesnHn (ero ¢dopMa JoMKHa NPHOJH3HTEJNLHO COOTBETCTBOBATh (hop-
Me cpesa macchka). O6Ga Topla COeJHHSIOT H 3a)XHMAalT B npecc-HopMy
{puc. 133,6), satem npecc-bopMy ycTaHaBJAHBAIOT HAa TOPAYYIO MJIOCKOCTD
SJAEKTPHYECKOTO yTIOra H MPOrpeBaloT ee B TeYeHHe D—7 MHH, 10C/e Yero
TOTOBbIH MAacCHK BHIHMUMAIOT M3 npecc-popmbl. Cienyer uMerb B BHAY, HYTO
NpH HEJOCTATOYHOM HAarpeBe MACCHK MOXKET Pa3opBaThCa IMPH PacTArHBa-
HHHM, a [pH neperpese HayHeT nJaBHTbcA. Bpems Harpesa omnpegensior
ONBITHBIM [IYTEM, HCIIOAb3YR AJA 3TOTO OTPE3KH MacCHKa.

Puc, 133, [Ipocroe npucnocobaeHHe Aaa ByJKaHH3aUHH NaccHKa
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Mpucnocobnenue Ang pasmarHuuMBatms

PasmarununBanue JerajeHd 3BYKO-
3aMHCBIBAIOUINX YCTPOACTB yMeHbIIAET
WYyMbl [IPH 3aMHCH H BOCIPOH3BEAEHHH
M 3HAauuTe/bHO TMOBLIIIAET KayecTBO
3alMucH. Pa3MarHuTHTb [€TajH MOXHO
¢ MOMOWbIO CMEelHaJbHOTO pa3MarHH-
YHBAIOWETo [poccesist, [MHTaeMoOro OT
ceTH repeMeHHoro Ttoka. [lpoccenb
npenctapaser coGOM 3MeKTPOMArHHT ¢
~1278 6oAbLIMM [OJIEM pacceHBaHHA (PHC.

134). Cepaeunuk Jpocceds CoOOGHPAIOT

Puc. 134. Ilpucnoco6aenue ans pasmar- M3 HI-o6pasubix mnulactuH, 3aMblkalo-

HHYHBAHUSA iKe fJ1aCTHHbI HE CTaBAT, CeyeHHe

cpellHero cepjaeyHHKa JOJIXKHO ObITb

okoso 10 cMm? a9 monyueHus 6oJjblue-

FO MarHMTHOro noJs paccenBaHHf, a cJ/eJoBaTeNbHO, H GoJjiee paBHOMEp-

HOro pasMarHHYHBaHHMA JAeTaneldl NMpH cOOPKe cepledyHHKa MeXjAy ero nja-

CTHHAMH [OMelaloT TPU-YeThIpe KapTOHHbie MPOKJAAJZKH TOJMUIHHOH | MM,

BHIpe3aHHbie Mo dopMe naacTuH (cM. puc. 134). Ilpokaanku pacrpeaensior

paBHOMEPHO MO ceueHHIO cepreuyHnka. OOMoTKa npoccens comepxur 1400

BuTKOB mpoBofa [13J1 0,64 ans cetn Hanps:keHnem 220 B nan 700 BHTKOB
nposoza [12J1 1,0—1,2 naa 127 B.

Pa3MarHununpamouuil apoccesb BKJAIOYAIOT B 3JEKTPOCETb Ha paccrod-
Hun |—1,5 M or 3ByKO3amMChIBAIOWIMX yCTPOHCTB, 4ToGH MepBHIH HMIYJbC
TOKA He HaMarTHHTHJI MaTHHUTHbie TOJOBKH WJH leradH elie Oonee. 3ateM
Apoccenb MeJJEeHHO MOAHOCAT K pa3MarHHYyHBaeMo# JdeTallH MOYTH 10O CO-
NPHKOCHOBEHHA ¢ HEH M MEAJEHHO OMHCHIBAIOT HM HECKOJbKO KPYTOBBIX
NBRXKEHHHl, mocTencHHO ylaJiasg ero or 3toil neTann. Pasmaruuumpsaromini
Apoccesib Helb3s OCTABJASITH BKJOUEeHHBIM B 3JeKTpocerb Gojlee 3 MHH BO
u3bexaune ero neperpesa. BLIKJAIOYaTb OPOCCEdb MOXKHO TOAbKO MOCJe
yRaneHus ero na 1—1,5 M or 3ByKo3anuchBaiollero ycTpoicTaa.

Pyuxa nnacmmaccosan

Kapmonssie
NpoXAadxu

I(amyuura
opoctens

100 ManorabapMTHbI# MYBCTBHTENbHBIA
3NEeKTPOHHDLIH MeTannoMcKarenb

MeranjonckateNn Ha OHEHHSIX OKAa3bIBAIOTCS MAaJIOYyBCTBHTENbHBMHU
NpH TMOHCKAaX METaMJl0B cO cJabGbiMH (eppOMarHHTHHIMH CBOHCTBAMH, Ta-
KHX, KaK, HallpuMep, Mefb, 0N0BO, cepe6po. IToBBICHTD YyBCTBHTENBHOCTD
MeTaJlJIOHCKaTesedl 3TOro THIa HEeBO3MOXKHO, IIOCKOJAbKY pa3HOCTb 4acTOT
6neHns MaJsio3aMerHa MPH OGBLIYHBIX MeTojaX HHIAMKAUWH. 3HAYMTEJbHbI
s¢gdekr naer NpHMEHeHHe KBAPIOBAHHBIX MeTaJJIOHCKAaTenefl. DJIeKTPOH-
HbIH HCKaTe/b, NPHHIKIKANbHAS CXeMa KOTOPOoro npuseaeHa uwa puc. 135, g,
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COCTOHT M3 H3MepHTe/bHOro reHepartopa, cofpaHHoro Ha TpaHnsuctope Tl,
n OydepHoro Kackajga — SMHTTEPHOro NOBTOpHTENS, COGPAHHOrO Ha TpaH-
sucrope T2, pasmeneHHHX kpaplieM K8l OT HHAHKATOPHOrO yCTpOKCTBA —
IeTeKTopa Ha nHole [2 ¢ ycujHrejseM NOCTOAHHOrG TOKa Ha TpaH3HCTOpe
T3. Harpyskoft ¥IIT cayxur crpenousil mpubop ¢ TOKOM MOJHOTO OT-
KJAoHeHHa | MA.

Beneacraue Bricokoii mHOGpOTHOCTH KBapla MaJjefilllde H3MeHEeHHR ya-
CTOTbl H3MepHTelbHOro reHeparopa OGyAyT NPHBOAHTb K yYMEHbIUEHHIO MOJ-
HOFO COTIPOTHBJIEHHS MOCJeNHEero, Kak 3T0 BHAHO M3 XapaKTEPHCTHKH, NPH-
BeleHHON Ha puc. 135,6, a 370 B KOHEYHOM HTOre MOBBICHT YYyBCTBHTE/Ib-
HOCTb H TOYHOCTb OTCYETa. -

IMoaroroska kK nomcky 3ak/aioyaerca B HacTpoiike reHepatopa Ha ua-
CTOTY napaJjieNbHOro pe3oHanca KBapua, paBuyo 1 mIm Jra macrpoiika
POH3BOAMTCA KOHJeHcatopaMH nepemeHHOH emkoct C2 (rpy6o) n moa-
cTpoeyHnM KoHIeHcaropoM C/ (TOYHO) NMPH OTCYTCTBHH OKOJIO PAMKH Me-
TaJnuyeckux npeameton. ITockonbKy kBapi sBJASETCA 3JeMEHTOM CBR3H
MEXJY H3MepHTeJbHOR M HHAMKATODHOH YaCTAMH yCTPOHCTBa, €ro compo-
THBJICHHE B MOMEHT pesOHaHca BeJiIHKO H MHHHMAa/lbHOe [OKAa3aHHe CTpe-
JOYHOro NMpuGopa CBHAETEJNbCTBYeT O TOUHOH HacTpoiike ycrtpoiicTBa. B oc-
TajJbHOM pafora ¢ mpuHGOpPOM He OTAHYAETCR OT TAKOBOH C MeTal/IoHCKa-
TE€JAAMH Ha OHEHHSIX. YDOBEHb YyBCTBHTEJIBLHOCTH DeryJHpyerca NepeMeH-
HBIM pe3ucTopoM R8.

OcoGeHHOCTbIO yCTpOHCTBA saBJASleTcR KoJAbliepas pamka LI, usroros-
JAeHHaa K3 orpe3ka Kabeds. leHrpasbHylo Xuay Kabens yaasisior M BMe-
CTO Hee MpOAEpPruBaloT WlecTh BUTKOB npopoxa tuna I[13JI 0,1—0,2 nau-
Hoit 115 MM. KOHCTpYKIHs paMK# H TMOPRIOK BbIBOJOB MOKa3aHW Ha pHC.
135, 8. Takag pamMka o6nafaer XOpOIUHM 3JEKTPOCTATHYECKHM IKPaHOM.
JKectkocTh KOHCTPYKIMM paMKu obecreunBaeTcs pasMeuieHHeM ee Mexny
IByMa JHCKaMH H3 Oprcreksia HJH rernHHakca AuaMerpoMm 400 MM u TOA-
W HHOH B—7 MM,

B npu6ope ncronbsopaHbl Tpansuctopet KT315D, kpemHuesbiil orop-
ublii auox 2C156A, merexropHbiit AHOA THna J19 ¢ m06bIM GYKBEHHbBIM HH-
ndekcoMm. Yacrota KBapua MoxeT ObiThb B MHTepBase uyacror or 90 kIl'm jo
[,1 MTI'u. Kageabp PK-50.

Npumeuanne. YroGer B orpeskn kabeas PK-50 nporsanyrb 6 BHTKOB
nposona [13J1 0,1—0,2, veo6xoaumMo B3ATH pHIGANKYIO Jecy IHaMETPOM
0,7—0,8 MM, MpoM3BECTH HaMOTKY, KaK yKa3aHOo BhILIe, CMa3aTth KieeM
B®-2, naTh BHICOXHYTb, a 3aTeM NpOAEPHYTb B cepeauHy Kabess,

101 MpocToe npucnocobnerre ana HANAWKM
BONb(H)PaMOBbIX KOHTAKTOB

[Tpn peMoHTe TeslechOHHBIX amMnapaToB, SAeKTPOMArHHTHHIX pese M T. 1.
YacTO MPHXOJAMTCR HanaupaTh BONb()paMoOBbie KOHTAaKThl Ha BHHTHI, MJa-
CTHHKH H JpYyTHe 3JIEMEHTHl, NpHMeHseMble B KOMMYTAalMOHHOH anmapa-

TYpE.
Ilas yckopeHHs npoHecca HanafKy BoJib()paMOBBbIX KOHTAKTOB Mpeasa-
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Puc. 136. Ilpucnocobaenne s Hanafiky BOJb(PPaMOBEIX KOHTAKTOB

raercsl NpocToe mnpHcnocoGaeHune, obiHHA BuJ KOTOPOro H3o0paxKeH Ha
puc. 136. TlpucnocoGaenne MOHTHpyeTCSt Ha TEKCTOJHTOBOM OCHOBaHuH I
pasmepoM 250 X 180 X 10 mM. HenoasrxHbii YroJbHUK 2 coeluHSETCH C
puivaroM 3 mapHupom 4. Ha koule priuara yroabHHKOM 5 H BHHTOM 6 Kpe-
NHTCS yroJabHbtil 37eKTpos 7. C Apyroil cTOpoHB OCHOBaHHS TAKHM Xe CIIO-
€o60M NpHKpelJeH YroabHblfi 34eKTpold 8, HMelomuit yrayGJeHune IJsi Ha-
RaHBaHHA BOJL(PaMOBBIX KOHTAKTOB Ha BHHT HJHM IJAACTHHKY KOMMYTa-
HHOHHBIX ycTpolicTB. B HepafoueM mnONOXeHHH IJIOCKAsl IPYXHHA
YAEpXHBaeT B CBOCH npopesH BBICTYN pHiyara 3, a B paboueM NpuKuMaer
NOABHXKHBIH pBIYAr, co3faBasl depe3 YroJbHble 3JCKTPOAbl 3aMKHYTYIO
Lemsb. )

B kauectse 24eKTpOROB MOTYT OBbITh MCINOJAb30BaHBl INPOKEKTOPHbIE
YroJbHble 3JeKTPOAb, NpHMeHsieMble B KHHONPOEKUMOHHOH anmapartype,
9JIEKTPOABl OT CYXHX 3J€MEeHTOB H T. II.

Hanaiiky Boab$paMoBhiX KOHTaKTOB BHIIOJHSIIOT CAEAYIOIMHM 06pas3om.
BHHT u/n UNACTHHKY CMAayHBAaOT PAacTBOPOM OYyphi H NMOMEMIAIOT B YrOdb-
HH#A saekTpod 8 Ha ronoBKy BuHTa HJuM NJACTHHKY HaKIaAbBalOT MJa-
CTHHKY cepeOpsiHOrO NpHNOsi H BoabhpaMOBbil KOHTAaKT. 3aTeM ONMycKaloT
AQJBHXKHBIA PbIYar C YrOJAbHBIM 3JICKTPOAOM 7, KOTOPHIH CBOUM 3a0CTpeH-
HHM KOHILOM Ha)XMMaeT Ha BoJAb(pPaMOBHIH KOHTAaKT, oOpa3ys sJeKTpuye-
£Kyl0 menb BO BTOPHYHOH OGMOTKE MOHHKawOmero l2-BoJbTOBOrO TpaHCc-
$opmaropa CT-220-12 wau tpanchopMaropa ApPYrore THNA C 3JeKTpHYe-
€KHM TOKOM B penu 15—20 A. B Mecrte cONpuKOCHOBEHMSI 3J€KTPOJOB Ue-
pes BoabppaMOBHEI KOHTAKT 06pasyercs sJeKTpHueckas Ayra, KotTopas pac-
nJIapasieT MVIACTHHKY cepeGpsIHOTO NPHNOA, H BOAb(MPaMOBHil KOHTAaKT NpH-
nauBaeTcs K TOJOBKE BHHTAa uWJH NaacTHeku., Hanaiika Boawn¢pamoBoro
KoHraKra AJHTcs okono 30 c.
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DeCKOHTAKTHLIM TepMoOperynarop
102 Ang crabunusauuM remnepatypbl
Harpesarens moujHocTbio o 500 Br

Tepmoperyastop, cxeMa KorToporo HaoGpaxena Ha puc. 137, npeaua-
3HaueH AJAA NOAJAepIKaHHsl MOCTOSTHHOH TeMnepaTyphl BO3AyXa B MOMelle-
HHH, BOZbl B COCY/1aX, B TePMOCTaTaX, a TaKxe PACTBOPOB B UBeTHOH ¢o-
torpadpun. K HeMy MoxHO NMOAKMIOUaTb HarpeBaTellb MOUIHOCTbIO Ao 500
Br. TepmoperyasiTop cocTOHT H3 NOpOroBoro ycrpoiictsa (Ha TpaH3HCTOpE
Tl u T2), siekrponunoro pede (Ha tpausucrope T3 u rupucTope JI10) n
6ioka nurtanus. JlaTUMKOM TeMOepaTyphi CAYXKHT TepMopesHcrop R),
BKJIIOUeHHbI B Llenb NofauyH Hanpsixkendsi wa 6asy tpausucropa TI nopo-
FOBOT'0O ycTpoiicTBa.

Ecan okpyxalouias cpefa nMeer Heo6XOAHMyI0 TeMIepaTypy, TpPaH3H-
ctop T1 MoporoBoro ycrpoiicTBa 3akpHT, a I'2 oTKpuT. Tpansucrop 73 u
THpHcTOp /10 31eKTPOHHOTO peJie B 3TOM CJydyae 3aKPHITH, H HanpsixeHue
CeTH He MnocrynaeT Ha Harpesateab. IIpn NMOHHXKEHHH TeMmmepaTypel cpe-
Ibl CONPOTHBJEHHE TEPMOPEe3HCTOPA yBEJHYHBAETCH, B pe3yJbTaTe Uero Ha-
upsixxeHue Ha Gase TpaH3ucropa T1 nosniuaercs. Korza oHo HocTuraer
nopora cpaGaTuBaHusl ycTpoiictsa, Tpawsucrop T1 orkpoercs, a T2 — 3a-
KpoeTcs. DTo npHBeAeT K OTKpuiBaHHIO Tpauzucropa T3. Hanpsixenne,
BO3HHKAlOLlee Ha pe3ncTope RY, NPHAOKEHO MeXKAY KaTOAOM H YNpaBJs-
IOUIHM 3JeKTPOROM THpHcTopa [[10 m GynmeT AOCTaTOYHO AJs OTKPLIBaAHHS
ero. Hanpsixeune ceTu dyepe3 THpPHCTOP H AuoAb /6 — [9 mocTynHT Ha
HarpeBaredb.

Korna teMnepatypa cpeAbl AOCTHIHET He0oOXOAHMOH BENHUHHBI, Tep-
MOpPEryasiTop OTKJNIOUHT HanpsDKeHHE OT Harpesateas. [lepeMenHnifi pesuc-
top RI1 cllyRHT ANA YyCTaHOBKH NpeNe/10B NOJAAEPIKHBAEMOH TeMNepaTypHl.
- B Tepmoperyasitope npuMeHeH tepmopestcrop MMT-4. TpaucdopmaTop
Tpl Bunonned na ceppeynnke 1112X25. O6morka 1 comepxur 8000 BuT-
KoB nposofa [19B-1 0,1, o6morka 11 — 170 BuTKOB nmposoaa [19B-1 0,4.

NpocTok TMPMCTOPHDBIN perynarop

HanNpMHXEHUA ANA NUTAHUS INEKTPHUYECKOoro
103 nasnbHMKa OT CE€TH NEPEMEHHOTO TOKa

Hanpsxenuem 36 B

Ipocrofi THpPHCTOPHBIH peryasTOp HANpSIKEHUs AJST NHTAHHS SJeKTpH-
JeCKOTO MasJIbHHKa OT CeTH NMepeMeHHOro TOKa HanpsixeHneM 36 B, npuu-
IHNHAAbHAA 3JEKTPHYECKAsi cXeMa KOTOpOTO H300pakeHa Ha puc. 138,
npeactaBasieT coboft cxeMy ¢ ¢$a30BbIM yNpaBleHHeM B TeYeHHe ONHOIO
MOJyNnepHoAa TOCPEACTBOM H3MEHEHHs! BeJHUHHb conpoTHBleHust R2. Co-
npoTHBJeHHe R2 npeinasmayeHo u AJdsi PeryNHPOBaHHs TeMIEpPaTypnl Ha-
rpeBa JACKTPONASNbHHKA B 3aaHHOM JHana3oHe,

THPHCTOPHBIH PEryJsiTop Mo3BOASECT 3HAYHTENBHO YMEHbUIHTb rabapH-
Thi YCTPOHCTBA, CHH3HTb €r0 CTOMMOCTb H COKPaTHTb MOTEpPH 3JMEKTpPO3Hep-
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THH 110 CpAaBHCHHIO C TIOHHXKAIOUIAM
TpaHchOpPMATOPOM,
OcHoBHBIE TexHHYECKHE AAHHBIC

[luTanne oOT ceTH Iiepe-
MEHHOTO TOKa HalpsxKe-

HHEM . . . . . . . 36 B
MotHoCcTs  3J€KTponasiib-
HHKA . . . . . . . . 100 Br
[penen peryanpoBaHus
RAnpsiKeHHst . . . . . . 24—36 B
Makcumaabuee radaputhi

¢ ¢ yeTpoiicTBa . . . . . . 50X50X35 mm

B r06uTeNbCKHX YCJIOBHSX NPHXO-
Puc. 138. npn}{uﬂﬂuanbﬂaﬂ 37eKTpuye- AUTCs HCNOJAb30BATL 3JEKTpONasiJIbHHK
CKas cxeMa THPHCTOPHOro peryJjstopa Ha 220 B, npm sTOM THPHCTOpHBIA pe-
TYJNSTOP HAINpsSiKEHHS MOXHO JIerKO
nepegenatb Ha 220 B, 3ameHus co-
nporusaenne pesucropa RI wa 30 kO™, nuon ! —ua [A-7)K, B kKauectse
tapuctopa 2 npumenuts KY101B, a nepemennwmit pesucrop R2 TtHna
[I1-3 3amenuth Ha nepeMmennbit pesucrop tuna CIIO man CII-1.

Peryasitop MOXHO CMOHTHPOBaTb B KOpIyce LITENCEIbHOH DO3eTKH,

a pyuKy pesncropa R2 BuiBeCTH Ha GOKOBYIO NOBEPXHOCTb PO3ETKH.

ANa UCNONb30BAHUSA UX B KayecrBe

I 0 4 Npocrok cnoco6 usrotosneHus repmonap
BarTuMKOB Temneparyp

Jlasi u3MepeHHs] TeMIepaTyphl XKaaa 3J]eKTponasiibHHKa, pacnaaBa B
BaHHe IJis] Ny:KeHHS NPOBOLHHKOB, H3MepeHusl TeMIepaTypbl HarpeBa 3JeK-
TPHYECKHX M2IIHH H T, . B PEMOHTHOH H JIOOHTEJbCKOH NPaKTHKE HCNOJb-
3yIOTCSI TEpMONAapHL.

Huxe onuceiBaloTcst ABa NpocTefiliHX cnocofa H3rOTOBJEHH TepMo-
nap.

1. B xene3Hblii THreNb € MeTaJJHYeCKOH [OACTaBKOH HachnaioT
YroJibHbIH MOPOMIOK — H3MeJNbYeHHbie AYTOBbl€ 3JIGKTPOAbLI HJIH 3JEeKTPOIHI
OT raJbBaHHUecKHX 3JieMeHTOB. OJHH KOHell 3JIeKTPHUECKOr0 MpOBOLA OT
TUTJIS COEJHHSIOT ¢ KaemMoli aBroTpaHcdopmatopa (JIATPa), apyroit
3JIeKTpONpoOBOS, OT aBToTpancdopmaropa MNOACOCAHHAIOT K CKPYYEHHOI
TepMolnape, KOTOPYIO 3aXBaThiBalOT IJIOCKOIyONaMH ¢ H30JAHPOBAHHBIMH
pyuikaMH (pHuc. 139,a) u nogalor or aBroTpaHcopMaropa HampsiKeHue
nopajika 60—80 B.

CkpyuenHdble mnpoBoJoYKn (HanpuMmep, XpoMeb-KoNedb AHAMETPOM
0,3—0,5 MM) onyckalor B yrodbHbiil OpOLIOK, B KOTOpHH n00aB/JeHo He-
mHoro ¢uoca (6ypa), B pe3ysbTaTe Yero BO3HHKAeT HeGOJbILAS 3JEKTPH-
yecKasl Ayra, H KOHILl TepMONaphbl CBapHBAIOTCs, 06pasys WIApHK Ha KOH-
HaX TpOBOJOYEK.

Takoii cmoco6 CBapKn INpHIOAEH /Js CBapKU XPOMOAJIOMHHHEBLIX,
MeJHOKOHCTAHTaHOBbIX H NJIATHHOMJATHHOPOLHEBBIX TepMomap, CHupadeil
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Puc. 139. Cnoco6bl H3roTOBJNEHHS TepMonap

-HarpeBaTeJbHBIX S5JeMEHTOB H NPOBOLOB OOGMOTOK TpaHchOpMaTopoB #H

-9AEKTPOABHTATENCH.
2. CKpyuHBaiOT NPOBOJOUKH XpOMeJb-Koneab TOMIHHOH 0,3—0,5 MM

aa AnuHy 6—8 mm. [lpu cBapke (puc. 139,6) ckpyyeHHBle H 3auHllEeHHbE
KOHIbI 3aXBATHIBAIOT, TAK e KaK H B NepBOM cnocobe, NIOCKOryGuaMu c
4130JIHPOBaHHbLIMH pyuKaMu. HanpsukeHnne OT NoHHaomero TpaHncdopma-
#opa 12 B noaBolsiT K pyuKe IJIOCKOTYOUEB u K YrOJAbHOMY 3JIEKTPOLY.
IIpn npHKOCHOBEHHH YLOABHOTO 3JMEKTPOAA K CKPYTKE KOHIB NPOBOJOYEK
‘OnNaBAsoTCs, 06pa3yst Ha KOHIe HIapHK.

1'05 Tupuctop Bmecto JIATPa

B peMOHTHO#H u JI0GHTEbCKONH NMpPAaKTHKE WHPOKO ucnogbsyercs JJATP
{naGopaTopupifi aBTOTpaHCcHOpPMaTOp peryaupyeMuii). [Ipm OTCyTCTBHH
'JIATPa ero MOXHO 3aMeHHTb 'THDHUCTODHBIM DETYJSTOPOM HaNpSKEHHS,

SlleKTpuuecKast cxeMa KOTOPOrO NOKa3aHa pHc. 140,
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Puc. 11. INpuununnanbHas cxeMa H BHEIUHHH BHA
3JEKTPOHHOr0 MPOGHHKA Ha CBeTONHOAAX

MepHyio BenHunHy. [IpHHLHD ero paGoTH OCHOBaH Ha CBEYEHHH CBETONHO-
10B NpH NPOTCKAHHH Yepe3 HHX TOKa onpeleleHHOH BeJHYHHE.

B npoGuHKe ucnoabayiorcs ceeropuoas tHna KJI101B. Uro6wm usbe-
HaTh BbIXOJa H3 CTPOSl CBETOAHOJOB, nepekJwouaromuft mrekep [/ nepen
KaXAblM H3MePeHHeM CJellyer yCTaHaBAHBATHL B KpaliHee Jepoe rHe3Jo IO
cxeme. B npouecce paGoTh LITeKep NEPEeKAOUYAIOT NOCAeLOBAaTENbHO H MO-
ouepefHO B rHezjsa «150 By, «24 B» u 7. 4. 10 Tex nop, noKa CBETONHOJK He
HauHer H3AyuyaThb cBeT. [lo TOMy, KaKO#i JHOA CBeTHTCH, CYAAT O NOARPHO-
CTH nanpsikenHsi, Ecniu HanpsikeHHe Ha BXofe npoGHHKAa nepeMeHHOe, TO
cBeTsiTcA ofa JHoza.

[Ipucnocobaenue Oasn nposepKU U MAPKUPOBKYU MHOSOMCUALbHBIX Kaleael
8 dnekTporextudeckux ycrpodcrsax. MpucnocoGaenne HCOOMB3YIOT AJS HPO-
BEPKH TededOHHBIX Kabegefl, 3MeKTPOXIYTOB B 3JAEKTPOTEXHHUECKHX YCT-
pofictBax u 1. n. (puc. 12). CocrouT cHO M3 KOpoOKH C 3aHMaMK (<Kpo-
KOAHJ») H 3JEKTPOH3MEpHTeAbHOTO npubopa (oMMerpa).

B kopoOke cMOHTHpOBaubl pe3HCTODH, OTJAHYAMIIHECS N[O CONPOTHBJIE-
HHIO OJHH OT Apyroro Ha 0,5—1 kOwm.

Ha mkany omMerpa HakaajbBaercs npo3pauHasi njiacThHKa ¢ HaHe-
CEHHBIMH HOMEPaMH KOHIOB NPOBOJOB, BMecTo NJiacTHHKH MOMXKHO INOJb-
3oBarbCcs Talauleil, B KOTOPoii JaHB HOMepa NPOBOJOB B COOTBETCTBHH C
BeJHUKHOIl HX CONDOTHBJEHHS, BHIPAKEHHOH B KHIOOMAX.

Hro6u npoMapKHpOBaTh MK NPOBEPHTH Kabejhb, XHJAB OJHOCO €ro
KOHIA NOJACOeJHHSAIOT K 3aXHMaM KOPOOKH, NpHYeM NpPOBOJ 3a3eM-
JICHHSl HAH onJerky — K kaemMe «0». K npoBopy 3aseMienss H K 0Of-
HOH u3 pabouHx XKHJ Ha JAPYroM KOHIe Kabelds NOAKJAIOYAIOT OMMET]
H 0O BeJHYHHE CONPOTHBJAEHHA ONpPeNedsoT, KAaKOM NpPOBOA BKJIIOUEH,
U T. I
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Prc. 140, 3yexTpudecKan cxeMa THPHCTODHOLO PEryasTopa

CxeMa NoO3BOJSIET PEryJNHPOBATh HANpRKEHHe HA aKTHBHOH Harpyske
B npejeaax or 0 go 220 B. MouwHocTb Harpysku moxeT GbiTh Ji1060H B
npeienax or 25 no 1000 Br, a ecnn Tapucropw J1 w 2 yCcTaHOBHTL Ha
PanaHaToOpbl, MOUIHOCTL MOXKHO yBeduduth 10 1,5 KBT.

OcHoBHHe 3JleMeHTH peryasTtopa — tTHpHcTopnl [, /12, BEMIOUEHHBle
BCTPECYHO APYT APYry H NapajnedbHo Harpyske. OHy noouepeano upony-
CKaIOT TOK TO B OAHOM, TO B APYTOM HalpaBJeHHH.

Tlpy BK/IIOYEHHH perynsiTOpa B CeTb B NEPBHI MOMEHT 06a THPHCTOpA
3aKpHITH, H KOHAEHCATOPhl 3apsikKaloTCcsi depes pesHcTop RS.

Hanpsixenne Ha Harpyske ycTaHaBJAHBAlOT C NMOMOLIBIO MEPEMEHHOTO
pesncropa R3, xoropeifi coBMecTHO ¢ KougeHcaropamu CI, C2 o6pasyer
¢asocapuraomyio uenouky. THPHCTOPH yNpaBAAIOTCH uMNyJabcaMu, (op-
MHpYeMBLIMH InuuctopaMu A3, [4.

B BekoTophiit MOMeHT, KOTODbHIl ONpENENseTcs CONpPOTHBJCHHEM BKJIO-
YeHHO! B LeNb YacTu pe3ncropa RH, OTKPOETCs: ORHH u3 AMHMCTOPOB (Ka-
KOil MMEHHO, 32BHCHT OT NOJIAPHOCTH HoaynepHofa). YUepes Hero noreuer
TOK pa3psila COeJHHEHHOTO C HHM KOHJEHCaTopa, NO3TOMY BeJel 3a AHHU-
CTOPOM OTKpOETC H COOTBETCTByHmMA THpHCTOpP. Yepes Tupuctop H co-
OTBCTCTBCHHO Yepe3 HArpysKy MOTeYeT TOK. B MOMeHT cMeHH 3HaKa moay-
NepHOAA THPHCTOP 3aKPLIBAETCH, H HAUHHAGTCA HOBBIA LMK/ 3apAfKH KOH-
AEHCATOPOB, HO YyXe B OOpaTHOH NOJAPHOCTH. Temepb OTKPHBAWTCA BTO-
pOH AMHHCTOP W BTOPOH THPHCTOP.

OcoGennocts 3TO# CxeMbl B TOM, 4TO B Hell HCNOMB3yloTCA 06a TOJY-
NepHOAA NEePEMEHHOrs TOKA H K Harpy3ke NOJABOAHTCS NOJIHAs, 4 HE NOJO-
BHHHAA MOILLHOCTB.

106 JllomuHecueHTHAR Namna ¢ neperopesiuMMmM
HMTAMM HaKana CTAHOBMTCA «BEUHOM»

Hlupoko nenonbayemble JTIOMUHECLEHTHEIE JTaMNbl He JHIIEHE HeLoCTaT-
KOB: BO BPeMs HX palGoThl MpOCAYIWIHBAETCs T'yAEHHe APOCCes, B CHCTEMe
MUTaHHS HMEETCH CTapTep, KOTOPbIA HeHaAexeH B paboTe, U caMoe raab-
HOe -— naMna UMeeT HHThb HaKaja, KOTopas MOXeT Neperoperb, m3-3a 4ero
JaMIly NPKXOAHTCA 3aMeHATh HOBOH,
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Puc. 141. IpuHuunnanbHas saeKTpHYeckas cxeMa

Ha puc. 141 nokasaHa cxema, KOoTopasi no3BoJsieT YCTPaHHTb Mepeuuc-
JIeHHble HeAOCTAaTKH. HeT NMpPuBLIYHOrO TyleHHs, JaMNa 3aropaercs MOMeH-
TaJIbHO, OTCYTCTBYeT HEeHaJeXKHhIfl crapTep, W, YTO caMmoe IJlaBHOE, MOXHO
HCTIOJBb30BAaTh JlaMIy ¢ neperopeslleil HHTBIO HaKadla.

Koupencarops CI, C4 Roaxuu ObTe GyMaKHbIME, ¢ paGouum Hanps-
KeHuem B 1,5 pasa Goable nurawoulero uanpsixenns. Koupencatopsl C2,
€3 xenarteqbHo, YTOGB GBI CAIOASIHBIMH,

Pesncrop RI 06s3aTenbHO NPOBOJIOUHB, NO MOIMHOCTH JaMibl, yKa-
3aHHOH B Tabauue.

M
oﬂ:g;“ C1—C4 C2 —C3 Al — 14 RI
Br MKD nd Om
30 4 3300 J1296B 60
40 10 6800 112266 60
80 20 6800 11205 30
100 20 6800 n231 30

Huonwt 2, 13 n wounencaropwet CI, C4 npeicraBasiior AByXTOJyniepH-
_ORHBIH BLIIPSIMHTENb ¢ YABOeHHeM HanpsikeHHsl. Benuunun eMmkocredl Cl,
L4 oupegpensior pabouee Hanmpsixkende aamns JI/ (4eM Goablie eMKOCTh,
TeM OoJiblle HalpsiXKeHHe Ha 3JeKTpoAax namnbl J/). B MOMeHT BkaIOye-
HHA HanpsKewHe B TOUKax a H 6 Rocruraer 600 B, koropoe npHkaaxw-
"BaeTcs K 2JekTposaM namob JII. B MomenT 3axurainst nammnsl JJ1 Hanpsi-
‘¥eHue B TOUKax a 1 6 yMenblUaeTcs H obecrneunpaeT HOpPMaJbHYO paboty
Jawmnsl J11, paccuuTanHOM Ha Hanpskenne 220 B.

Mpumenenne auogos A1, 14 n wougencatopos C2, C3 nopbiwiaer Ha-
paxeune g0 900 B, uro ofecneunBaer HajeXKHOe 3a)KHTaHHe Jamnbl JIT1
‘B MoMeHT BKawuenus. Kongencarops C2, C3 0AHOBPEeMEHHO CNOCOGCTBYIOT
MOJABJEHHIO PAAHONIOMEX,

Jlamna JI1 moxer paGorarb 6e3 1, [4, C2, C3, Ho npH 3TOM Hajex-
"HOCTb BKJIIOUEHHS] YMEHbLIaeTCsl.

‘g Jaunbie s/eMeHTOB CXeMbl B 3aBHCHMOCTH OT MOUIHOCTH JIOMHHECLEHT-
JHBIX JlaMI IpHBeAeHH B TabJauue.
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FNABA 4. PABOTHI NO FAJIbBAHOTEXHNKE

107 UYro Heo6xoaMMO 3HATL O ranbBaHo-
NNAacTMKEe U ranbBaHOCTErRN

F'anbBaHONMacTHKA— 3MeKTPOXHMHYECKAH CHOCO6 KONHPOBAHHSA
(noayuenne Tounbx Konuil uapenuit). lupoko ucnonbayercs B TeXHHKE TPH
H3rOTOBJIEHHH MAaTpHIl B noJurpaduu, npecc-popm AJs TpeccoBaHHA rpaM-
NJACTHHOK H T. M. DTHM CIOCOGOM H3TOTOBJASIIOT MeTaaJHYecKHe CeTKH, l0Be-
JUPHBle H3jeJHs, KOMHH CKYJBOTYp, TPaBlop, AeTalH CJIOXHOH KOHPHTY-
pauun. Crnoco6 OTiuYaeTCsi HCKJIIOYHTENBHO BBICOKOH TOYHOCTBIO BOCHpO-
H3Be/leHHsl peJibeda H3/AeHsl.

TF'anbBaHOCTETr U — 2JeKTPOXHMHUECKHH OpOUECC TOKPHITHS Of-
HOro MeTanna APYyrHM, 6oJiee YCTOHUHBBIM B MEXAHHUECKOM H XHMHYECKOM
OTHOWEHHH, HAaNpHMep CTajbHble AETa/JH MNOKPHBAIOT XPOMOM, HHKEJeM,
MeJHbie — HHKeJieM, cepe6pom HJH JPYrHMH MeTaaaaMH.

B npHHuHUe rajabBaHOMIACTHKA He OT/NHYAETCsl OT rajgbsaHocrerHd. Of-
HAaKO ra/ibBaHOCTeTHYecKHe H raJibBaHONJIAacTHYECKHE NPOlecChl HMEIOT CBOH
0cOOeHHOCTH H OTJIHYAIOTCS MpeXJe BCero METoJaMH NOATOTOBKH IOBepX-
HOCTH Tepej ocax{leHHeM Ha Hee MeTaJlla,

B ra/nbpaHOCTErHH NOBEPXHOCTb NMOATOTABAHBAETCS TaK, YTOOH NOKPhI-
THE TIPOYHO AeprkaJoch Ha Heil. B raabBanomjacruke, Ha060pOT, MOKPLITHE
AOJIKHO JIETKO OTAeasiThesi. 1109TOMy B mociefHeM caydae yaenasierca 6oJb-
loe BHHMaHHe HaHECEHHIO TOKOMpPOBOASILIHX C€JoeB (B cJyiae NOKPHITHS
HENPOBOAHHKOB) H pa3ldeJHTe/]bHBIX CJoeB (eC/H KONHs ToJdydaeTcsi ¢
MeTaJaa).

Janee, B To BpeMsa Kak JJf1 TaJIbBAHOCTErHYeCKHX MOKPHITHH HCUOJAB3Y-
I0T MHOTHe MeTaJbl H CnJaashl (cepeGpo, HHHK, OJ0BO, HHKE/b, Melb, XPOM
M HX COJaBbl), B TajbBaHONJACTHKe OOBIYHO NPHMEHSIIOT JIHLIL OTJOKEHHS
MeJH, HHKeJs W cepeOpa H 3HAUHTENBHO pexe — JApyrux Meraaos. B css-
3H C TeM, YTO raJibBaHONJACTHYECKHE OTJIOXEHHS OTAHYAIOTCS OT ralbBaHO-
CTerHYECKHX 3HAUHTeJbHO OoablleH TOJNUIMHOM, COCTaBbi 3JEKTPOJHTOB 1
peXHMHI, IPHMEHsieMble B Ta/bBAHOMNACTHKE, TAKKE HECKOJbKO OTJIHYAIOTCS
OT NPHHATHX B I'aIbBAHOCTETHH.

B ranbBationnactake Metang oO6bIYHO HapaHIHBAlOT HE Ha MeTaJll, a Ha
TOHKHH TOKONpPOBOISIIHA CJ10#, HaHeCeHHLIA Ha INTOBEPXHOCTb HENPOBOAHH-
Ka, u/in Ha pa3je/iuTe/JbHbIH, NJOXO NposBoisiuiufi cJoH, HaHeceHHHH Ha
MeTaJlll, IO3TOMY B TEXHOJIOTHUECKHH Npollecc BBOAST AONOJHHTEJBLHYIO IO
CPAaBHEHHIO C ralbBaHOCTETHeH ONepalHI0 «3aTSKKH» METaJJOM — IIepBHY-
HOe HapalluBaHHe MeTaja Ha TOKONPOBOASIMIMH €J0f A0 NMOJHOIO 3aKPbITHS
ero. CocTaBbl 3JIEKTPOJHTOB JIJIfl BAHH 3aTHAXKH U PeXHM paboTel HECKOJb-
KO OTJIHYAIOTCH OT OOLIYHHIX.

OG6opyaoBaHHe AJsi raJbBaHOCTErHH HHYeM He OTJuYaercsl OT o6Opylo-
BaHHSI, IPHMEHSIEMOTO AJf TaNbBaHONAACTAKH.

. B kaudectBe raJbsaHH4YecKOH BaHHB MOXeT OHITh HCNONbL30BaHa J106as
cTeKkJIsiHHasi 6aHKa TAKOro pasmepa, yToGbl NOKPHIBaeMbii METaJJoM Npej-
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Puc. 142. lanpBaunygeckast BaHHA B YeTHLIPeXYyroJibHOH GaHke

MeT CBOGOAHO B Hell pasMemiancsg H UpPH 3TOM He HAaXONHJCS CJAHLUIKOM

‘6JM3K0 OT aHOAHBIX MJACTHH,

Yno6Hee Bcero NoJab30BaThCsl YETHIPEXYTONbHBIMH CTEKJIAHHBIMH GaH-

aMH (puc. 142).

U3 ToJcToll MeaHOfi NPOBONOKH HAH TPYGOK AENAIOT NMONEepeyHbie Nepe-
KNaHHbI, H3 KOTOPBIX NBE (@) CAYXKAT AJIsi NONBENBAHHs HUKEJeBbX JH
MeJHbIX TJacTHH — aHOJL OB, a TpeTbsi (6) — AJsl HHKEJIHPYeMBIX HJH

OMeIHsIeMbIX TIPeAMETOB.

> B Kpyr/ofi GaHKe aHOJHYI0 NJaCTHHY MNpHXO-
AMTCst crH6aTh B BHAe HHAHEApa (¢) (pHC. 143).

- TlokphiBaeMble npeiMeThl NOABEIUHBAIOT Ha
MEAHbIX TPOBOJNIOKaX. AHONHBIX TJACTHH NOJXKHO
OhiTh nBe. BaxHo, uToOb TMOKphiBaeMble NPeAMETH
BLn o6pamieHbl K aHONAM CBOHMH HaHOGOJBIIHMH
WAOWANAME M HAXOAWIHCH C HHMH NPHMEpDHO B
HapanieNbHbX NJOCKOCTAX, [lepeknafnnul, K KO-
TOPHIM NOABEWIWBAIOTCS AHOAB H TNOKphiBaeMhle
npesMeTs, HeoOXOLHMO cHaOAHTb KIeMMaMH [J4
%noﬁcma ¥ HaJeXHOCTH COeJHHCHHS (CM. pHC.
:144). T1poBoNOKH, KOTOPBIMH NpHKpeIJIeH asol K
nepekaajnbe, LOJKHB HAaXOAUTbCS Bhille YPOBHS
SAEKTPOJHTa, 0COGEHHO eclu OHH CAeJaHbBl H3 ApY-
roro merania. AHOIHBE NJACTHHB BKJIOUAIOTCSH
Mexny cobofi mapannenbHO u NPUHCOETHHSIOTCS
00g3aTe/bHO K KJEMME <«IIIOC» HCTOUHHKA TOKa
{&KkyMynsTopa HAH BHINpAMuTENs),

Puc. 143, FaabBann-

Heckasl BaHHa
Kpyriofi Gauke

B
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AHOIH HOJNIKHBI ObITH THIATENBHO OYHIIEHH OT OKMCJOB, Ipsi3H H 06es-
XHPCHBI, TaK € KaK M NpeiMerhl, NpejHa3HauyedHple /1 NOKPLITHS MeTal-
JOM.

BaxHbiM yc/OBHeM yCNELiHOrO HHKeJNHPOBAHMA H MelHeHHs SBJSIETCS
yncToTa. Eciin B sMekTponnTe fOABHJACH JierKas MyTh HJH 06pa3oBalce
OCaJlOK, 3/IEKTPOJNHT He0GX0AHMO NPOGDHIBLTPOBATD,

Ha pue. 144 nokasana cxeMa BKIIOUeHHS TajibBaHH4eCKOH BaHHLL B Ka-
YeCTBEe HCTOUYHHKA MOXKHO HCMOJb30BAThb aBTOMOGHJBHLIL aKKyMyJsTOp MK
BHINPAMHATeNb (HanpsikenneM 6~—12 B), nHrawownfics or cetn nepeMeH-
HOro Toka HanpsikenueMm 127—220 B. K cxeme Heo6Xo4HMO nOIK/IOUATH
BONLTMeTp H aMnepMerp. Eciu noBepXHOCTb MOKPHBAEMOro NpelsMera Me-
Bee 2 AM?, MOXHO WCIIO/B30BaTh Mua/HaMnepMerp Ha 500 MA. ConporHs-
JleHHe peoctara JOJXHO OblTh nopsiaka 8—10 OM, uTo6H MOXHO GBIJIO H3-
MEHATb TOK B npefleax LoJeil aMmnepa.

Ilpu cGopKe 3JeKTpHUYeCKOH Lenu BaHHH OYeHb BAaXKHO He CNYTaThb MO-
JOCH 'y aKKyMyJsiTopa WJH BHINDAMATENSl, TaK KaK aHOIHble NJIACTHHDI
JOJXHB ObITh 00513aTe/bHO MOAKJMIOYEHBl K IOJOXKHTENBHOMY MOJIOCY, a
fetanb (mpeiMer) — K oTpHUaTeabHOMy. [IpH HeupaBHJBHOM BKJIOUEHHH
OyldeT «pacTBOPSTbCA» MeTaaJ HETajH WJIH NpejMeTa, uTo NPHBEAET K mop-
ye 3JEKTPOJHTA.

Posnoe nJotHOe NOKPBLITHE NpeAMETa HHKeJEeM HJIH MEAbI0 3aBHCHT OT
BEJNHYHHbLI 3JEKTPHYECKOrO TOKAa, He npeBocxonﬂmeﬁ H3BECTHOrO npeneda u
3aBHCSLIEH OT NAOWIAH MOBEPXHOCTH NpeIMeTa.

Hanpumep, ecn HopMa MoTHOCTH ToKa paBia 0,5 A Ha | aAM? u npen-
MeT HMeeT OGUlyl0 MOBepXHocTb okoao 0,5 AMZ, TO TOK He HOJKeH NpeBHl-
watb 0,6 X 0,6 =0,25 A. Ilpn GoablleM TOKE HHKeNb WIH Meiab OyAyT OT-
KNaJbiBATbCSI TEMHBIM, HENPOYHBIM, JErko OTAeNsAiomHMCa caoeM. Ecan
OpelMeT MMeeT 3a0CTPEHHBIE YacTH, MJIOTHOCTb TOKA CJeELyeT YMEHBIUHTb
B 2—3 pasa.

[TpeaMeTH MOTPYXaioT B BaHHY NOJN Hanpsxeunnem. st 3TOr0 HX cHa-
qajia MOABEUIHBAIOT Ha MeAHBIX TOJbIX NPOBOAHHKAX KuamerpoMm 0,8—1 MM

+

Puc. 144. Cxema BKAIOUeHHS TaJbBaHHUECKOH BAHHEL
B 3JIEKTPUUYECKYIO Lelb
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K nepeKJajihie (MeaHas TPyOKa), MOAKIIOUAIOT K HCTOUHHKY JEKTPHYECKO-
' ro TOKa (fpH 3TOM PEoCTaT BKJIOYAIOT HA MOJHOE COTNpOTHBJACHHE) H Ony-

CKAalOT B BaHHY C 3JIEKTPOJIHTOM. 3aTeM, yMeHbIlIasl CONPOTHBJ/EHHE PEoCTa-
T4, LAOBOAST TOK JO HOPMHBI.

Bo Bpems rajbpaHH3alMH AeTa/b HJH TPeAMeT ABa-TPH pa3a BHIHHMA-
10T H3 BaHHB Ha KOPOTKOE BpeMs H ocMarpHBalor. Ecau Mmeraan oT-
KJIaJAbIBAETCH HEPABHOMEDHO, H3MeHSIOT [0JIOXEeHHe INpeaMera, [opep-
HYB €ro K aHOAy TOH CTOPOHOI, Ha KOTOpOH cJOll MeTalsa noayuaercs
TOHbBILIE,

[Ipn npaBuabHOM npolecce HHKEJIHPOBAHHSI HHKeNb OTKJaibiBaeTcs
-MAaTOBBIM, MOBCIOAY POBHBIM, cepebpHCTHIM cioeM. [losBnenue TeMHuX nsa-
TeH CBHJAETEJbLCTBYET O MJOXOM o006e3:xkHpuBanhH. ToHKHH cioll Meranna
OTKJIa/lblBaeTCA Ha JeTajd Had npeamete 3a 20—30 MuH, TOJCTLHIN cJOH —
32 HECKOJIbKO YaCOB.

ITpeamer, BHIHYTHII M3 BaHHbl, Kak OBl XOpollo OH HH Obl1 NMpeaBapu-
TeJIbHO OTNOJHPOBAH, HMEET MaToBYylo moBepxHocTb. Jlia npupankus Gaecka
€ro MOJHPYIOT TOHYAHINMM MeJioM (3yOHBIM TMOPOWIKOM) npH HOMOILH cCy-
KOHKH. MOXHO TaKXKe TMOJHPOBATH KPOKYCOM, HO OYEHb OCTOPOXKHO, UTOOH

" He TIOBPEIHTDb CJ10H HUKeJd.

Tlpumeyanne. B n106UTENbCKHX KOHCTPYKUHAX IWIMPOKO IIPHMEHsIeTCH
aqIOMHHHA. AHOAMpOBaHHE MOXHO BLINOJHATbH NEePEMEHHHIM TOKoM 12—
24 B. Heraap (auct) nojupyloT Ao 3epKajibHOro 6JecKa, nMpoTHPAOT aue-
TOHOM H XHMHYECKH 0Ge3XXHPHBAIOT B pacTBope eAKoro narpa 50 r/a. Bpe-
mA oGe3xupupanus 3—5 MHH, Temnepatypa pactBopa 50°C,

AnoaupoBaHue NepeMeHHBIM TOKOM 3aKJIOYaeTcs B CJAEAYIOLIEM.

Ecan anoaupyercs feranb (JIKCT), TO OHA SIBJASETCH MEPBBIM 3JIEKTPO-
JAOM, 4 BTOpHIM MoxXer OniThb of6paGoTanHas aJlOMHHHeBas OOJBaHKAa HJH
JIHCT.

KoH#TaKTh TOKONMOABOAOB 00f3aTe/lbHO JOJIKHBl ObiTh aJIOMHHHEBHIE,
~DNEeKTPoOIUTOM CAyXHT 20-NPOLEHTHBIA PacTBOP CEpPHOH KHCJOTHI.

YcaoBHs aHOAHPOBAHUSA ClelyIolIHe.

1. s a/OMHHHS H TMJaKHPOBAHHOTO AIOPAJIOMHHHSI MJAOTHOCTH TO-
.Ka 1,6—2 A/nm? npu Hanpsaxenuu 12 B. Bpems anonuposanus 25—30 muH,
,FeMnepaTtypa 3JeKTposHta He Boine 25° C.

Jjia HenjakHupoOBAaHHOTO AIOPAJIOMHHHS TJIOTHOCTh TOKa 2-—-3 A/am?
apu HanpsxkeHun 12—20 B. Bpems anoauposanmus 20—25 muH, temiepa-
“Typa 3Jekrposuta — okoio 25° C.

mepnaneit, 6apenvedoB M feKOPATMBHBIX
yKpaueHu) (ranbBaHONNacTMKE)

: I 08 dnekTponuTHUecKMii cnocob xonMpoBaHMsa

C xonupyeMoro npeiamera HJH H3JA€JHs NpEXJe BCEro CHHMAIOT OT-
neyaTok, 1. e. Jeaaror (GopMy H3 JIerKOMJABHOTO MeTaJjJsa, BOCKA, HJacTH-
JIHHA HJAH runca. KonupyeMblit mpeAaMeT, HatepThli MHJIOM, KAaAyT B Kap-
TOHHYI0 KOpOOKY H 3aJMBAIOT JIeFKOMJNAaBKHM criaBoM Byna uaum apyrumu
' ErKOMJIaBKHMH CIIIaBAMH.

[Tocne ornHBKH nmpeAMeT BLIHUMAIOT H NoJdyueHHYIO ¢GopMy 06e3KHpH-
‘BalOT M NMOABEPraloT MeAHEHHIO B 3JEKTpoJuTHYecKoH BauHe. Ilas toro uro-
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Obl MeTaJJ He OTKJAABLIBAJCH Ha TeX cropoHax GopMHl, TJAe HET OTTHCKA, HX
MOKPLIBAIOT NPH MOMOLM KHCTOYKM PACTJIABJEHHBEIM BOCKOM HJAM napadu-
HoM. Ilocie MelHeHus JerkomnaBkHil MeTasl pacIapisloT B KHISLIEH
BOAE H NOJiy4aloT MarTpHuy. MaTpuuy 3a/HBAaIOT THICOM WJH CBHHILOM, H
KOMHsi TOTOBA.

s usrotoBdenns GopM NPHMEHAIOT CJELYIOUIYI0 BOCKOBYIO KOMIIO-
3ULHIO:

Bock v 4 ¢ 4+ « . .+ . . . . . . .208B 1
NMapappy . . . . . . . . . . . . ., 3B u
Ipagur . . . . . . . . . . . . . ., 1lBHu

Ecnu tdopMy H3roTOBJAAIOT H3 AHIEKTPHKA (BOCK, MJACTHIHH, TNapa-
GuH, THIC), ee MOBEPXHOCTh MOKPHIBAIOT 3jIeKTPONpOBOAHLIM caoeM. IMpo-
BOJASMIMH cJI0il MOXeT GbITh HaHeceH CNOcoGOM BOCCTAHOBJIEHMS HEKOTOPLIX
MeTaJaoB (cepe6pa, MelH, HHKe/si) HJIH MeXaHHYeCKHM TmyTeM — BTHPaHH-
eM B NoBepXHocTb (OpMBI yewlyiyaroro rpacdura Msrxoil BOJOCAHON KH-
cthio. I'paur TmatenbHo pacTHpaloT B (apdopoBoil cTylKe, NPOCEHBAIOT
yepe3 CHTO HJIH MapJ/i0 H HAHOCHAT Ha MOBEPXHOCTb H3MeJHs MATKOH KHCThbIO
WAL BaTHBIM TaMmmoHoM. I'padur Jyyllle npuaxnaer K miactuiniy. ®Popmul
M3 UHICA, JepeBd, CTeKJd, MJlacTMacChl H manbe-Malle MOKpbIBAIOT PacTBo-
poM Bocka B GeHsuHe. Ha nmoBepXxHOCTb, He yCNEBLIYIO BHICOXHYTb, HAHOCAT
rpaduTHyIO MyApYy, a JHIIHHH, HenmpUAHNWHA rpadur cAyBaroT,

TlanbBanHueckoe MOKPHITHe JieTKo OThenasieTcs or (OpMbl, MOKPHITOH
rpaduroM. Ecam ¢opMa BhimosHeHa H3 MeTassa, TO Ha €e NOBEPXHOCTH
HeoOXOAHMO CO3AaThb 3J1eKTPONPOBOASAINYIO NJAEHKY OKCHAA, Cyabduia HIH
aApyrofi HepacTBOpHMOH coJiH, HanpHMep Ha cepebpe — xJopuaa cepebpa,
Ha CBHHIE — CyJb(HTa CBHHIA, 4ToObl (hopMa XOpOWIO OTAENANACH OT MO-
KpBITHA.

Mennnie, cepeGpsinble H CBHHIOBbIe TOBEPXHOCTH 06pabaTbiBaloT
1%-ubiM pactBopoM cyJab¢HAa HaTPHS, B pe3ylbrate 4ero Ha HHX o6pa-
3YIOTCHl HEepacTBOPHMble CYJAbMHIHL

Ocancdenue merarsa Ha nogepxnocru ¢gopmsi. [Toarorosnennyio dop-
My TIOrpyXaloT B BaHHY, cXeMa KOTODOH HaXOAMTCH MOA TOKOM, YTOOH He
pacTeopHJiach pasledstomas nieHka. CHauaja mpoBOASAT «3aTsXKy» (mo-
KPBHITHE) MPOBOAALIEro ¢JIOs MeJH TNPH MaJjoil MJIOTHOCTH TOKa B pacTBope
TZKOI'0 CocTaBa:

CepHokuciiags Melb (Meiublt Kymopoc) ., , 150—200 r

CepHas KHCAOTA « & » « + . . .+ + . 7—1i5r
DTHIOBBIH CHHPT & » . . . . . . . o 30—50 ma
Boza . . . . .« . . . . . . . . . 1000 Ma

Pa6ouass TemmepaTypa saekrposuta 18—25°C, miorHocth Toka 1—2
A/am®. CoMpr HeoGXOAUM JJisi TNOBBILEHHA CMayUBaeMOCTH TOBEPXHO-
cri. ITocne Torc Kak Besi MOBEPXHOCThL «3aTsHETCA®» CJA0EM MeAH, ¢op-
My MNEePEHOCAT B 3JeKTPOJHT, MNpelHa3HAUeHHBId JJ8 rajabBaHOMJac-
THKH.

Hns ranbBaHonNacTHYeCKHX paboT (MefHeHHe) PeKOMEHAyeTCsi Caefy-
oK cocras:
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CepHokuciaa Mmelb (MeAHBd Kymopoc) , , 340 B. u,
CepHas KHCAOTA . . . . . . . . . , 2 B. 4.
Bosa, . . . . . . . . . . . . .1000 B, 9

Temneparypa anekrpoaura 25—28° C, Ilnotuocts toka 5—8 A/am>.

HACEKOMbIX M APYrMX HemeTannMuecKMx

l 0 Cnocobbl meTannu3aumMM pactTeHmi,
npeameros

Yro6bl H3rOTOBHTb MeTaJJIHUeCKHe JIMCTbs PACTEHUH, CO CBEXHX JIH-
CTbEB CHHMAIOT OTMEYATKH HAa BOCKOBOH KOMMNO3HUMH cJaelylomum obpa-
30M. B ¢dopmouky H3 njoTHOH OymarH 3a/iHBAIOT BOCKOBYIO KOMIO3HLHIO,
JaloT ed OCThITb NMOYTH A0 MOJHOrO OTBEPAEHHH, HO C TAKUM pacyeToM,
4TO6bl MOBEPXHOCTb ee Obla 3MacTHYHOH. 3aTeM Ha MOBEPXHOCTbL BOCKA Ha-
KJaJbBaIOT JHCTbA H NPHXHMAWOT UX crekjoM. Korsa CTekso H JIHCTbA
CHHMAIOT, Ha BOCKOBOH KOMIO3HLUHH OcTaercsi UeTKHH OTmeyaTok JH-
CTbEB. .

ITocne nosHoro 3aTBepAeHHs BOCKa (OPMY C OTHNEYATKOM OCTOPOXKHO
rpaduTHPYIOT MATKOH KMCTbIO. YCTAaHOBHB NpPOBOAHHKH Ha dopme, Moi-
BEIHBAIOT I'Py3 H ONMyCKAIOT €€ B rajibBaHHYECKYIO BaHHY.

- Jlns TnOKpPHITHA METa/lJIOM HAaceKOMHX (6aboueK, XKYKOB M T. M.) HX
COOTBETCTBYIOLIUM CIMOCOGOM MOArOTABAMBAIOT: HACEKOMBIX BHIJEpIKHBAIOT
B 1,5%-H0M pacTBOpe CyJieMbl, BLICYWIHBAIOT, MOKPbLIBAOT JIAKOM WJH TOH-
KHM CJIOEM BOCK4, 3aTeM MOBEPXHOCTb HYXXHO CAelaTh TOKONPOBOAsLIE,
IJIst 3TOrO ee MpM MOMOIIM KHCTOUKHM CMa3blBAalOT XKHAKOH Kawuue# H3 rpa-
¢uTa, pa3BefleHHOro Ha cnupre uau BoAke., Ilocsie BhICHIXaHHA H3JIMUIKH
rpadura yAaasior.

[Tocne storo mpenMer NMOABEIIHBAIOT HA HECKOJIbKHX TOHKHX MELHBIX
npoBoJjioykax auamerpom 0,1—0,2 MM, nepekpyuuBas HJIH TepeBA3LIBAA
HX HEOJHOKDAaTHO KpecT-HaKpect (pHC. 145), H NOMemAwT B rajbBaHO-
TIacTHUECKYo BaHHy. Jlns1 yCTpaHeHHs NyaBydeCTH B 3JleKTpoauTte 6abou-
Ky, XydYKa H T. N. IpUKpenJsior napadH-
HOM K CTEKJIy HJIH KYCOYKY IJIACTMAacChl.
Meraan HauHHaeT OTKJAaAbLIBaTbCA Mpe-
JKJe BCero OKoJo MeJAHBIX TNPOBOJOYEK,
pacnpocTpaussach O4eHb MeJJIeHHO Ha BCIO
ocTalbuylo nopepxHoctb. [lostomy B Ha-
yajle mpouecca TOK JoJXKeH ObiTb B He-
CKOJIbKO pa3 MeHbllle HOpMaJbHOro, Korjaa
JKe Becs MMOBEPXHOCTb OKaXKeTCsl <«3arsHy-
TOH» MeTajsIoM, AOBOJSAT €ro A0 HOPMEL

TMpoaonxutenbaoctsb npouecca —He-  pye 145, [MonsemuBanue XKyka
CKOJIbKO 4acoB. ToJulMHA TMOKPHITHA MO+  pu OMexHeHHs (a). Bun xyxa,
xer Kosebatbes or 0,1 no 2 mM. MOKPHTOro MerawioM (6)
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HMcnoab3yn MeToA ranbBaHONAACTHKH, MOXKHO METaJJAH3HDOBATb Kpy-
XKeBa [ JeKOPaTHBHO-XYJ0XECTBEHHOTO YKpAlUeHHs pa3jHUYHbIX NIpelMe-
TOB.
KpyxeBa pactaripaior Ha pamKe W NDONHTHIBAIOT napadpuHoM. 3arteM
HX MPOIJAXKHBAIOT YyTIOrOM MeXJy JHCTaMHu OyMaru Aas ylaJjeHus H3JIH-
KoB napaduna. ajee HaHOCAT 2/M€KTPONPOBOAAIHA cjoH Meakoro rpadu-
T4, H3OLITOK €ro THIaTeNbHO CAYBAWOT ¢ KpyXeB. [TponoXHB NMPOBOAHIIKU
N0 Kpaio KpyXeBa, HX KpensT Ha [KIACTMACCOBOH paMKe WJH paMKe H3
TOJICTOI'O NPOBOAA C XJIOPBHHHJIOBOH H30JsillHel, BMecTe C KOTOpPOH KpyxXKe-
Ba NMOrpyXKaioT B 3J1€KTPOJHT.

Kpy:xeBa, nokpbiThle Mejblo, 06pabarbiBaloT JaTyHHol merkoit. Ilasior
HX OJIOBSIHHO-CBHHIOBLIM TIPUIOEM.

FanbBanocTernueckas oTAesKa MeTaJNJH3HPOBAHHBIX KpyKeB 3aKJO-
yaerca B HaHECeHHH AEKOPAaTHBHOrO cJosi cepebpa WU 3070Ta HAH B OK-
CHAHPOBAHHI.

1'0 Mpocrelwmi cnocob cHATHA KoNuM
€O CTApMHHOH MOHETDI

- Jlio6uTe H-KOMIEKIHOHEDE, yBJeKalomHecs c60poM CTapHHHBIX MOHET,
MOFYT HCROJIbL30BATE NPOCTOH crocol CHATHSL KOMHH CO CTapHHHBIX MOHeT.
Kaxnyio cTopoHy MOHeTbl aKKypartHO OTTHCKHBAIOT Ha [JlacTHJ/Mue,
Uro6m MoHeTa He NPHJHNJA K MJAACTHJHHY, €e CMauuBalOT MDLLIbHBLIM pa-
cTBOpOM. KPOMKH OTTHCKOB MOAPaBHUBAIOT TaK, YTOOH yriyGaesne B ILTa-
cTUinHe ObUIO PaBHO MOJIOBHHE BBICOTH MOHETH. 3ateM XoJ0AHOH BoJOH
CMBbIBAIOT MBLIO, NOACYWIHBAIOT NJACTHJIMH, OKa €ro TeMnepartypa He NoO-
cTHrHeT KoMHatHoH — 18—20° C.

3areM Ha NOBEPXHOCTb OTTHCKA MSAIKOH KHCTOYKOHW HamblJAHBalOT No-
POLIOK GpoH3bl (B X03sHCTBEHHBIX MAara3HHax OH MPOAAETCH NOJ Ha3BaHH-
em «Kpacka noz soqoto»). Ha Gaecrsniylo 6poH30BYIO NJIEHKY HaAO IaJib-
BaHHUECKHM croco6oM ocamutb caofl Menu. Hanwuiennasa 6poHsa He npo-
BOJIMT 3JIEKTPHUYECKOro TOKa, H MeAb Ha Hee He MoxXeT ocecTb. HTo6H TaKylo
IOBEPXHOCTDb CleslaTh TOKONPOBOAsALIEH, ee 06pabaThiBaloT KOHHEHTPHPOBAH-
HBIM pAcTBOPOM JABVXJIOPHCTOro 0J10Ba. I10BEpXHOCTb H3 30J10THCTO-XKENTOH
NPEBPATHTCA B OJOBAHHO-XKENTYIO H CTaHeT JIeKTponpoBoAsiieil.

Ias ocaxjenus Ha 3TOH MOBEPXHOCTH CJOSi MEIH HaJO HMETb [alb-
BaHHYECKYIO BAHHY C PacTBOPOM MEAHOro 3JeKTpoauTa. s 3nekTpolinTa
Ha | 1 AMCTHANMPOBAHHON UM KuNsiueHOH Boabl 6epyT 220—250 r meAHoro
Kymopoca, 15—18 r ceptoit kuciotel H 35—40 r atuaoporo cnmpra. Chouprt
MOXKHO 3aMeHHTb JBOHHBIM KOJIMYECTBOM BOJKH uan 2—3 r denona (Kap-
6onoBas KHCJIOTA).

3aTeM B HECKOJNBKHX MeCTaXx TOKONPOBOAsAIEH NOBEPXHOCTH OTTHCKA
BTHIKAIOT TOHEHbKHE JKHJKH OT MHOI'OKHJbHOIO NPOBOAA H COEAHHSIOT HX C
o6muM npoeojoM. OrtucHyras ¢dopma GyAer B BaHHe MHHYCOM (KaTon).
C NOJI0XKHTEJAbHBIM NOJIOCOM COEJHHSIOT KyCOUeK MeAH, paBHHH N0 njo-
IaAn MOHETe HJH UyTb Godbule Hee. Bce 3TO onmycKaloT B pacTBOp 3JIEKTPO-
auta. PaccrosHue Mexy sjaekrpoaamy 8—10 cum.

B KauecTBe HCTOYHHKA TOKAa HCNOJAb3yeTcs BbIIPAMHTENb JHGO yeThipe-
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NATb 3JEMEHTOB «3/0» «(LaTypH», COeAHHEHHBbIX NMOCJAEeN0BATENbHO H BKJIO-
yeHHHX B COOTBETCTBYIOmEH HOJMsApHOCTH. Hepes |—2 MuH ocMaTpuBaloT
orTHCK. EC/iH ocaXjammuiics Ha HeM CJIOH MelH HMEeeT KPacHOBAaThIH LBET,
KaK Obl mOJXKapeHHBbI, 3HAYUT, TOK BeJHK H HaJ0 OTCOeLHHHTb ONHH 3Je-
MEHT HJH YMEHBIIHTb HanpsixeHHe Ha BLIXOAE BLITPAMHTEJS.

OnbiTHeIM nyTeM no6uBatorcs, 4ToOnl CJOA MEAH npuoGpes TejecHO-
KpPaCHOBATHIl OTTEHOK ¢ MeJKMMH no6JeCKHBAIOMHMH KpHCTaanaMu. B atoM
cayuyae MelAb OyAeT NJacTHYHOH.

OcaxpaTh ee uyxuo B teuenne 5—6 4. [ToroM Mofesib BhHiHHMaIOT U3
NJAacTH/MHA, TPOMBLIBAIOT TENJOH BOAOCH H HOMHHUAMH BBHIDaBHHBAIOT Kpas.
BuyTtpeHuono 4acts Moiedu HOKpbiBalor ¢JatocoM (KaHu(OJb, pacTBOpEH-
Hag B cnHpre HJAM OeH3HHe), 3aJHBAIOT A0 KDAeB OJIOBOM HJIH NpHMOEM
ITOC-60. Tlocse 3anuBkH 06e MOMOBHHLI MOHETH MOAPABHUBAIOT H, HAKO-
Hel, cmaHBalT MeXAy coboil. IlloB 3auHmaoT, MOHETY NPOMLIBAIOT H ONy-
CKalOT ee Ha HECKOJBbKO MHHYT B pPacTBOP 3JeKTposuTa (6e3 MOAKJIIOYeHH:
3jleKTpuyeckoro Toka). OJoBsSHHBIN WIOB MOKPOETCS TOHKHM CJOEM MeLH.

Konusi mouern roroma. Ilpo#iler Heckoabko MecsleB, Melb- NOTYCK-
HeeT, MOKPOETC OKHCbIO, H TOIAA TpyAHO OyJeT OTVIHYMTH KONHIO OT OpH-
ruHajaa.

III Cnoco6 M3roroBneHMs MeMopHanbHbIX
Aocox

Crioco® H3roTOBJIeHHS MeMODHAJBHLIX JOCOK HHYEM He OTJIHYaeTcs OT
cnoco6a H3roToBJeHUs Komuil ¢ Mejaneil, 6apenabedoB H T. m:

Ha rtakux pockax o6biuHo HMeeTcsl TeKCT, paMa, yacto Gapenbednoe |
usobpaxenne (prac. 146).

MeMopHaabHy0 JOCKY HJAH MPOCTO AOCKY C
HAAMHCBIO OOBLIYHO H3TOTOBJAIOT CJEAYIOUIHM
o6pa3oM. Ha poBHLIl JepeBsHHbI NAaHIET HA-
TATHBAIOT BaTMaHCKylo Oymary, pasMep KOTO-
pofl HeCKO/IbKO 60Jbllie pa3mMepa H3roTOBAsEMON
JOCKH, Kpasi 6yMari npHKIEHBAIOT K ILJIAHUIETY,;
3ateM OyMmary yBJAXHFIOT BOJOH, U IOCJE BH-
ChIXaHHMsl OHA CUJAbHO HaTsiruBaercsa. Ha Gymare
pasMeyaloT pacCnoOXKeHHe TeKcTa, pambl, 6a-
pesbeda M APYrHX AeTanedl KOMIO3HLHUH HOCKH.

Bce pmeranu KOMIO3HLMHM AOCKH H3IOTOBJS-
IOT OT/eJIbHO B COOTBETCTBHH C €e pa3MepaMH.
Bapenbedy u paMmy BLINONHAIT rajdbBaHOIIA-
CTHYECKHM CIoco6oM H 06pes3aloT mo KOHTYpY.
BykBbl fJ1s1 TekcTa BHITHAMBAIOT H3 NJacTMac-
cel, He JAedopmupylomeiics npu 60—70°C (rem-
neparypa saiupaemoro Bocka). Ilo pasmerke ua
BaTMaHCKOH Gymare GYKBbl HaK/EHBAIOT Ha Hee
HETpOJakoM. DBapenbed npeaBapHTelbHO 3a/iH-
BalOT ¢ 0GpaTHOH CTOPOHBI BOCKOM AJisi CO3[a-
HUfi POBHOH MJIOCKOCTH M TOXE€ NPHKJAEMBAOT  Puc. 146. MeMopuasbuas
ero HUTpoJakoM. Tak e yCTaHABAHUBAIOT H Aocka
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Puc. 12. IlpucnocoGnelde AJas MpoBepKH
H MapKHpOBKH MHOrOMXHJBHBEIX Kabeselt

8 Yro HeobxoamMmo 3nath o pabore tpexcthaznoro
aneKkTpoasuratens B ofAHoO(ha3HON ceTH

B peMonTHOR M JIOGUTENBCKON NpaKTHKe OueHb YaCTO BO3HHKAeT Heob-
XOHMOCTh B HCIOJb30BaHHH Tpex(da3HbIX 3/JeKTPOABHTaTteseil AAS CHIO-
BOTO NpHBOJa (CTaHKH, HaXK[aKH W Jpyrue ycrpoiicra). OAnaro Ads MX
NHTaHHS cOBCceM He 06Gs3aTeNbHO HalxYHe Tpextasnoi cern. Hanboaee sg-
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pamy pockd. llox OapenbedoM H JApYrHMH JAeTaliiMH JOCKH He JOJIKHO
ObiTh BO3MYXa, TaK KaK OH 00pa3yeT PAKOBHHBI HA MOBEPXHOCTH BOCKOBOMH
¢dbopmbl.

3areM JHCT BATMaHCKOH GyMary ¢ HaKJeeHHBIMH JeTajiMH NMPOTHPAIOT
MOACOJHEUHBIM HJIH KacTOPOBBIM MAacjoM, yToGbl HE NpHAMNAd BOCK.

Bokpyr noarorosiesHofi TakuM 00pa3oM MoJAes]H AOCKH ycTaHaBJHBA-
10T obeyailky B Bujae OGbIUHON JepeBSHHOH PaMbl, BbICOTA CTEHOK KOTOpOH
AOJXHA HACTOJNBKO NPEBHLIATh BHCOTY pefbeda MOAETH, YTOGH HOJAYYH-
Jlach J0OCTAaTOYHO MAacCCHBHAs, TOJcTas H npouHas ¢opma, He MOjBeprap-
asca aedopManuH.

CroiK Meway o0evyaiflkKoH H JOCKOH TIIaTebHO [POMA3bIBAIOT TJIHHOH
HJH MJIACTHAMHOM BO H36€XKaHHe MpOTeKaHHs BOCKA.

[IpuroroBnenuylo Molesb 3anHBalOT BOCKOBOH Kommoauuueir. [locne
3aTBepeBaHuA BOCKa 06euafiky pa3GupaloT, BOCKOBYI (OpMYy CHHMAIOT,
NepeBopauHBAIOT JIHLEBOH CTOPOHOH BBEPX M OCTOPOKHO H3BJIEKAIOT H3 Hee
sadopMoBanubie jeranu. Jlas yaanenuss u3 BocKoBoi (opMmbl jeraned,
0co6eHHO NNacTMaccoBBIX OYKB, Jyyllle BCEro NoJb3oBaTbcs TOHKHM LIM-
JIOM HAH HOXOM C y3KHM KOHUOM. 3aTeM (opMy ocMaTpHBAIOT, YCTPaHSAIOT
AedeKThl, MOApe3anT Kpas.

IoaroroBaenHyo GopMy yKAaAbIBalOT Ha JIHCT MJACTMAacChl TOJLIHHOH
10—15 MM, B KOTOPOM HMeIOTCsi OTBEPCTHS AJs 3aKpensenus ¢GOpMal.
[locne 3apsaxu M HaHeceHHA HA (GOpPMY 3JEKTPONDPOBOASIIEro CJOf €e fo-
MEIAIOT B raJibBaHHYECKYIO BaHHy.

AN INEKTPOXMMMUECKOrOo OKpaluMBaHus

MNMpocresiwasn ranbBaHMyecKas BaHHa
112 MeTannMueckux geranei B moboi user

IOsi 3neKTPOXHMHEYECKOro OKDAalIHBaHHA JAeTajefl U3 cTajH, JaTyHH
HJAM MeAH HeoGXOAHMO co6paTh rajibBAHHUECKYI0 BaHHY H 3JeKTPHUYECKYIO
cxeMy, KaK 1mokKasaHo Ha puc. 147,

D/1eKTpol, MOAKJIOYEHHBI K MJIOCOBOMY 3aXXHMYy 3JleMeHTa, AesaloT
43 JIHCTOBOH Meau. MHHyC asjeMeHTa HOAKJIIOYAKOT K OKpalluBaeMoH e-
tan. Heo6XoAuMo caeAHTb 34 TeM, 4yToOhl JeTaJH He Kacajauch MeAHOI
njaacTHHKH, B 6alKy 3ajUBalOT CHEUHAJNbHHH 3JEKTPOJHT H 34MBIKAIOT
aMeKTpHuecKylo uenb, Uepe3 2——-3 MHH HayueTcs okpaluBaHue. Buauase
JeTadb CTaHeT KOPHUYHEBOH, notom ¢uoserosofl u 1. A. Bee 6yner 3aBucerh
OT BpeMeHd: 2 MHH — KOpHUHeBHH uBeT, 3 MHH ~— QHONETOBHIf, 3—5 MHH —
cunuii, 5—6 MuH — roay6o#i, 8—12 MUl — xenarwifi, 12—13 Muy — opaHxKe-

Bblfl, 13—15 MuH -— Kpacubifi, 17—2| MHH — 3eseHbii UBeT,
Ha 1 a saekrpoaura rpe6Gyercs:

Mennoro Kymopoca « . . . . . . . . . , 60T
Caxapa-patuuana e o o o . oo . .9%T
Eaokoro matpa . & « . . . . . . . 4+ 4 45T

[IpHroTOBAAIOT 3JEKTPOJUT CAeAylOmHM 06pasoM. B pacTsop Meamoro
kymopoca o0bemoM 200—300 Ma nobasasior 90 r caxapa # TmaTeJbHO
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Medxas Peaucmaop 150 0M
nAacmuHg ‘ .
1! “mm““"u,» Jnemenm @
L
(= 373
\Oxpawubaeman
CmexmpHas Ganka gemanb

¢ 3/eKmpoLMmom

Puc. 147, Ilpocreiilnas rajpBanuueckas BauHA

pasmemtnBator. Oraenvuo B 250 MJ BOAH pacTBOpsioT 45 r eAKOro Batpa o
K HeMy He6OJIbIIHMH NOPHHAMM, MOCTOSIHHO TOMeLIHBasi, NPHJIHBAIOT pa-
CTBOP MEIHOrO Kynopoca ¢ caxapoM. 3aTeM [L06aBaslOT BOLY, YTOGH HOJY-
yuJica 1 a1 pacTeopa.

ITpu paborte ¢ eakuM HaTpoM HEOOXOLHMO cOOGJI0AAaTh OCTOPOMHOCTD!
Uro6bul uBera ObliH Gojlee KOHTPACTHBHIMH, B I'OTOBHIA 3JI€KTPOJMT A00aB-
asoT 20 r GespoAHo#l cosu yraekucaoro sHatpus. ITocse okpaupanus

JeTaJjJb NPpOMBIBAIOT BOlIOI':[, CylmIaT H HNOKpBIBAIOT 6ecluBETHLIM JIAKOM.

113

Penento! INEeKTpONMTOB
ANS ranbBaHMyeCKMX BaHH

ANeKTPONUT AN GHICTPOTO MeAHeHus!

CepHoxucaas MelIb (MeaHH kymopoc) , . ., 250 r
CepHasi KHC/IOTA KOHLEHTpHpOBaHHas , . . , 20 r
XpOMOBDLIT @HPHAPHA , + . .+ - . -« . . . 2r
Boma . . . . P . ool

Pa6ouas Ttemnepatypa ot 18 po 25°C, pekomes-
Ayercs nepeMmelnnBanue. [L1oTHOoCTh TOKa 5 A/am2

3ﬂeKTpOJ1MT AJiIg MAaTOBOT0 HUKEJMPOBAHRA

CepHOKHCARIH HHKEIb , o . . « . . . . , 2175 ¢
XnopHCTBI HEKEAb 4, 4 . . . . . . . . ., 46b T
Dophas xucaora + 4+ . ., . . . . . . 3lr
Boxa . . . . . .aola

Pa6ouas 'reMI.Iep.a'r)-/pe; B.ZHl.-lhl.50-—-70°'C, IJI0OTHOCTb
ToKa 1,5—5 A/am? pH 52—5,8.
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114

Konuenrpauns pacTsopa XapakTepH3yeTcsi KOJHYECTBOM TOTO HJIH HHO-
ro BeileCTBa, PACTBOPEHHOI'O B eAuHHUE 00beMa BOA HIM APYrofl XKHA-
koctH. KoHueHTpauus pacTBopa B I0faBasiomeM OGOJbIIHHCTBE CJydaes
joaxaa Obtk ctporo onpenencuuofl. ITosromy cieayer oTkasarbcs oT co-

JREKTPOIUT ANA HHKEARPOBAHMA (TBEpAOEe NOKphITHE)

CepHOKHCABIH HHKEIL , , . . . . . . . . 150 ¢
Xaopucrbiit aMmMonHd , ., . . . . . . . . 20r
Bopwast kuestora . ., . . . . . . ., . 25r
Boaa . . . e .. A0l A

PabGoyast TemnepaTypa Bantb 50—60° C, mioTHOCTS
ToEa 2,5—5 A/ame, pH 5,6—5,9.

SJ'(GKTPOJ'(HT AJIA AeKOpPaTHBHOrO XpOMHpPOBaHHA

XpomoBwlii aurmapsa . . . . s s a2, 400r
CepHan KHCJAOTa KOHHeHTpHpOBaHHaﬂ s 4r¢
Boma . . . N (I

PaGouas TezvmepaTypa 25~—65°C LAOTHOCTH TOKa
20--50 A/nm2

DNeKTPONAT Ajs XPOMHDOBAHMA (TBEpHOE MOKPLITHE)

XpOMOBHI @HMHAPHIL . . . . v .. 280T
CepHasn kHCIO0TA KOHueHTpnpOBanHaﬂ ca s 25T
Bona . . . .« . a0l

Pat6oyas Temneparypa 25»—65°C NI0THOCTb TOKA
20-—-50 A/am2,

AaekTpoanT AaR JyMeHus

ONOBAHHOKKCABI HATpufi . . . . . . . . 19¢
Enkufi Hatp . . P D N
Yxcycrokucblii Hanml Pt 1
Boza . . . . . ool

Paboyas Temneparypa 65— 70° C, maotHOCTb TOKa
2—4 A/am2

AnekTpoanTt AAA cepeGpenus

Xnopucroe cepe6po . . . ... 40T
JKenezocuHepoNuCTH Kajauk (KpaCHaﬂ KpoOBf-

Hast COAB) . . ¢« 4 o+ + 4 + . . . . . 200T°r
Moraw . . . . , . . . . . . . . . . 2r
Bona . . . .o . .nola

TevmepaTypa snemponma 20—80° C, TLioTHoeTs
toka 1—1,5 A/am% Anon u3 cepebpa,

Kak paccunraTb KOHUEHTPaLMIO pacTBOpa

cTas/eHds PacTBOPOB Ha IJIa30K.
KonuenTpalus pacTBOPOB Bhipajiaercs:

1) B yactax (manpumep, 100 uacreii BoAkl, 37 uacTell cepHOH KHCJOTHI

u 16 yacTtell ABYXPOMOBOKHCJIOTO Kagaus) HIH

2) B npoueHTax (Hanpumep, 21-npoUeHTHE!H BOAHLIH PacTBOp €AKOro
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Kajqus). Muoraa KoHUeHTpalHs pacTBOpa BbiPaXKaercs OTHolleHHeM (Ha-
npuMep, BOAHLI pacTBop cepHofl kucaoTh 1:10; sTo o3uayaer, 4TO0 HyX-
HO B3aTb 1 yacTb cepHoit Kucjorh! H 10 yacreft Boaw). Bo Bcex cayuasnx
(4acTy H TMPOLEHTH) HMEKTCA B BHAY BeCOBHE COOTHOIIEHHs BelleCTs.

Ias onpefesieHns BeCcOBHIX KOJHYECTB BOJBI MOJXKHO MOJb30BATLCS MEH-
3ypPKOH, CUMTasi YHCIQ KyOH4eCKHX CAHTHMETPOB COOTBETCTBYIOLIHM YHCIY
rpaMMOB, a s XHMHKaJHeB — aNTeKAPCKHMH BecaMu (AocTaToyHa TOY-
HocTb A0 0,5 r).

ITpu cocrapaenun pacrtBOpoB, KOHLEHTpalus KOTOpHIX JAaHa B Mpo-
LeHT4X B 146nHue, Bec pacTBopa npuHuMaercsa 3a 100%. [Toatomy, nanpu-
Mep, AJisi NPUTOTOBJAEHHA 21-NPOUEHTHOrO PAaCTBOPA €1KOro KajlH OTMEpAIoT
21 gactb 3TOro BelecTBa U 79 yacreii BoAb. TakHe OoTBelIHBAHHS He BCErad
YAOOHE, MOCKOJbKY 4allle BCEro MPHXOAUTCA HCXOAUTb H3 ofbeMa HiH Beca
Heo6XOAHMOro pacTBopa, 4yToGbl He NMPHIOTOBAATL ero B H3aumke, Toraa
fenawr apudMernyeckue nepepacuersl. OfHAKO HX MOXHO H36eXKaTb, ecilH
BOCHOJIb30BATbCA NPHBEJEHHON TaGaHuel, KoTopas mo3BOJisieT ONpPEeAeNHTh,
KaKoe KOJHYeCTBO Mo Becy BemiecTBa HyXHo Ha 100 yacteft uan 100 cm?
BOAb!, €C/IH M3BECTHA KOHIeHTpauHs B npouedtax. Hampumep, ua 100 cm?
21-npoueHTHOr0 BOAHOIO pacTBOpa €AKOro Kaju npuXxoputcs 26,58 uacrtu
elKoro KaJjiH,

II 5 Yro Heobxofgumo 3HaTL
O HECOBMECTMMOCTHM XMMMHUYECKHX BELLECTB

HecoBmecTuMoCcTb XHMHYECKHX BELIECTB NPOSMBJSETCH B TOM, YTO TDPH
CAy4yaifHOM CMeLUHBAHHH, 4 HHOTAA M TIPH XpaHEHHH PAAOM OHH BCTYNAIOT B
peakuHuio. Ecan peakuus conpoBoxpaaercsi BhAeNeHHeM GoJbLIOro KojHye-
CTBA Tema, TO MOXeT NPOH3OHTH B3PHIB HJIM caMoBosropauue. B Apyrux
clyuasiX BO3JeHCTBHe BellecTB APYr Ha Jpyra NPHBOAHT K COEAHHEHHIO HX
H ToTepe NepBOHAUYaJbHBIX CBOHCTB, B pe3y/bTaTe uyero BellecTBa CTaHO-
BATCS HETPHrOAHBIMU K ynorpebienHio. Bor HeKOTophle HECOBMECTHMbIE XH-
MHYecKHe BemecTBa:

A30THAA KUCAOTA HECOBMECTHMA C PJHLUEPUHOM, CHHPTOM, 3QUPHBLIMH
MacaaMu, CMOJIaMH, CaXxapoM, (eHOJOM, ONMHJIKAMH, BATOH.

Anomunuessie 'K8acybl, HECOBMECTHMH € eAKHMH ineaouaMu (eAKHil
HATp, €1KOe KaJli, HAlIAThIPHLIA CIHPT), KJ€eM H )KeJaTHHOM.

Ammuarx (HawartelpHBIA COHPT) H HalAaThiPb HECOBMECTHMBI ¢ ¢op-
ManaukoMm (dpopMasibAerHioM) H HogoM.

bypa HecoBMecTHMa C KBaCLAMH, HallaThipeM, CEpHO#H KPICJIOTOPI coJs-
HOH KHCJIOTOM.

Hod HecoBMecTHM ¢ aMMHAKOM (HALIATHIPHBIM CIHPTOM).

Kucaorol, necoBMecTHME ¢ MbIIOM H LIe04aMH (COAOH, MOTALIOM, H3-
BECTHIO H Ap.).

Mapeanyosoxucaviii Kaauli HeCOBMECTHM € OPraHHYECKHMH BelecTBa-
MH — 3(upamMy, BHHHHM CNHPTOM, IMIHUEPHHOM, TAHHHOM, a TaKKe C aM-
MHAKOM, HaluaTeipeM, cepofi, #0J0M, yriem.

Cepa HECOBMECTHMA C MapraHUOBOKHCJAKM KaJlHeM, XJOpHOH H3BECTbIO.
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Cepras KucaoTa (KynmopoCHOE MacJjio) HECOBMECTHMA CO CKUNHAAPOM,
COHPTOM H GeH3HHOM.

CrupT HeCOBMECTHM C XPOMOBOH KHCJIOTOH, MapraHiloBOKHCJAEIM KaJH-
€M, KJeeM, XKeJaaTHHOH, Ka3eHHOM.

116 O6e3mMpuBanue B BaHHAX
€ PacTBOPUTENAMM

CHAbHO 3arpsi3HEeHHbIe JeTaln MOXKHO rpy60 06e3XKHPHTb NPOMEIBKOM
B KepocHHe nan cxunuiape. Ilocne atoro Aetajn NpoMbIBalOT B TeXHAYe-
ckoM OeH3HHe, TeXHHYeckoM G6eH30Je, Kcuioge Hid Toayose. TumarenbHoe
H OKOHYaTeJbHOe 0Ge3KHPHBAHHE JOCTHIaeTCsl MOTPYKEHHEM HJH NPOMBIB-
KOH B uincrom OeH3MHe, TPHXJOPITHJEHE HJIH JPYTHX PACTBOPHTRJSX.

HegocraTkoM 39THX BeIlleCTB §IBJSIETCS MX OFHE- H B3PBIBOONACHOCTD
(6er3nn, GeH30J, KCHJIOJ, TOAYON) M SAOBHTOCTH napos (TPHXJIOPITHIEH,
6ensnH, GensoJ, Keuod, Toayon). IToatoMy ¢ HUMH paspeliaercs paGoraTsh
TOJIbKO B XOPOLIO BEHTHIHPYEMLIX NMOMEMICHHAX.

B Hacrosimee BpeMA WHPOKO NPHMEHAWTCS dpeoHs. B orianume or BH-
LleyKa3aHHbIX BEIIECTB (hpeoH He B3PHIBOONACEH, He SIIOBHT, He paspyuiaer
NJacTMacChl, JaKOKPACOUHble MOKPHITHS ¥ T. M.

@peon-113 (TpuxaoprpudTopatan) — caMoe Jdyulllee 06e3XKHpHUBalOUIee
CPeACTBO H3 I'pYNIbl GpeoHoB. ITO JEerKonoABHKHAA Npo3padHas XKUIKOCTh
¢ Hu3koH Temneparypoil kunenus (47,6° C). Mnoraa ¢peon-113 cMemnsaior
C IPYTHMH pacTBOPHTENSIMH — aUeTOHOM, CAHPTOM H T. A.

Hnorna d¢peonosre o6e3XHpHBalOnHe BaHHB CHA6XalOT YJAbTpa3By-
KOBBIMH H3/JyUYaTeNsIMH HJIHM HCMOJAB3YIOT KHIAMMH (GpeoH, YTO MaKCHMAalb-
HO yCcKOpfieT pacTBOpeHue XKHPOB. PpeoH He MMeeT LIMPOKOro MpHMeHeHud
H3-3a BBICOKOH CTOMMOCTH.

117 Xumuueckusi pacTeop Ans obesmmupuBaHus
UBETHbLIX MEeTannos
JKHIKOE CTEKNO « ¢ » ¢ o ¢ » + « « « » 267
Tpunatpufidocdpar . . . e e 8r
Vraekucabi HaTpri Gessommmii . . . . . . 4r
Boaa . . . . . s« 4 ¢ s . s o« .« A1

Bce pemectsa pacTBopsiiOT B BoJe H J0BOAAT o6veM xo | J.

€ M3genmii >NEKTPONMMTMYECKMM CNOCOBOM

Yaanexnue MeTannMuecKMx NOKpLITMH
118 (pecraBpauus)

Ynanutb MeTamm'{ecime MOKPHITHA C MeTaJdJH3HpOBAHHBIX nerajedl H
H3JeJIUH MOXHO JEKTPOJHTHUCCKHM CﬂOCOﬁOM, norpyxaf JAetajqd H H3-
Je/Hs B 3JEKTPOJHT. ﬂeﬁcmne 3JIEKTPOJHTAa MOXHO YCHJHTbL NOAKJIIOYE-
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HHEM HCTOYHHKA 3JACKTPDHUYECKOro TokKa K H3AECAHI0, NOABCIIECHHOMY B BaHHe
C 3JIGKTPOJUTOM B KayecTse aHoOOa.

Hue npuseZeHo HECKONBKO penenToB 3JeKTPOJNHTOB AJA CHATHA Me-
TAJHYECKHX NOKPHTHH ¢ jeTasnell W u3lennf. YKa3aHHbie BeljecTBa pa-
cTBOPAIOT B 500—600 Ma BoAb:, a 3aTeM o6beM pacrBopa (3JEeKTPOIUTA)
AOBOAAT Ao I J.

119

[TonnpyeMble npeiMeTh (I0ABEIINBAIOT B IEKTPOJHTHUECKOH
KaK aHOAH, T. €. K HHM NOIBOJAT MOJOXKHTENbLHH notewuuan or

DNeKTPONHT ANl CHATUS HHKeJNEeBLIX MOKPHITHH
€O CTANbHLEIX H3penHi

XpOMOBHEH AHMHADPHL o + . & o« & - « 1+ » 2407T
Bopnass kuesiotTa . . . ., 4 s s « s o« .+ 30°
Bona . . . T I I

Pa6ouas Temnepa'rypa 3JEKTPONHTA 85°C naoT-
HocTh Toka | A/nm2

ANeXTPOAUT AN CHATHA HUKeNEBbIX NOKPHITHI
€ H3pesUil U3 MEAH H NaTYHH

ConiHas KHCJAOTa , . 4, , o+ . o+ - + . . ld4r¢
Bomza . . . e s Y (3 O

Pa6ouas TeMnepaTypa 9nemponma ‘1820 C nnoT-
HOCTb TOKa He Gosee 2 Ajnm2 chonbsyemﬂ MOCTONAH-
WL TOK TNpH PEryJspHOM H3MEHEeHHH nompﬂocm Ka-
TOJL YTOJbHEI,

dneKTpPOAUT AN CHATHS xpomoswk NOKPHITHH
C H3AeAHH H3 CTaNH, HHKEAA H CNJABOB MarHus

Eaknit gatp . ., , ., .. . .. .., 9TF
Boga . . .« . .. v+ ... . 00l

Pabovast temnepatypa aaektpoaura 20°C, njor-
HOCTb TOka 2 A/nm2,

DNEKTPOAUT ANA CHATHS OJNOBAHHLIX MOKPHITHA
C H3MeNHI H3 CTANH, MEAH H JaTyHH

Enkuii Hatp . . . « . . . ... . . . . 120
Boga . . . . . . . . .. . .Joln

Pa6oyan Temnepatypa 9Jxex'rponma 18—20° C. [pu-
MeHSETCA NOCTOSIHHOE Hanpsikenue 6 B npu peryaspuom
B3MeHeHHH MOJISIpHOCTH MCTOYHHKA TOKa,

Nonuposanue merannos
INEKTPONUTMUECKMM CITOCOBOM

HHKa MOCTOAHHOTO TOKA, BRIIPSMHTENS HJIH aKKYMYyJasTopa.
Huxe npusoastcs peuenTs As NOJHPOBaHHS.

192

DAEKTPONKT AN NONHPOBAHHA CTANH,
JKene3a H ero Cniasos

Cepuasi KMCAOTa KOHIeHTpHpoBauHas . . . . 300 ma
OpTtodocdopHas kHcAOTa KOHUeHTpHpOBauHas 600 mx
Boma . . . . ., . ., . .. .. ,100mMa

BaHHE
HCTOY-
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JJEKTPOJINT TOTOBAT B CTekAAHHOH uan dapdopopoii nocyre. Temmne-
patypa BanHH okosao 70°C, miotrocTs Toka 60—70 A/nm% [losnposaHue
panrc 1—5 Mun. OTmoaupoBaHHbIE NeTaly MOCAE H3BJIEYEHHS M3 BaHHH
NpPOMBIBAIOT B NPOTOYHON Bode, norpyxaioT B 10%-Huill pacTBOp yr/eKHC-
JOro HaTpHsl M CHOBAa NPOMHIBAIOT B NPOTO4HON Boje. Cyuwlar AeTanH B
CTpye Temioro Bo3ayxa.

SJleKT[)OJIHT AJi] NOJHPOBAHHA MENH H €€ CNNIaBOB

Cepnas KHCIOTa KOHUEHTpupoBaHHas . . . . 10r
Vkcycnasg KMCaOTa . . . . . . . . . . 12571
XpoMOBWH aHrHapug . . ., . . . . . . 1257
JByxpoMoBoKHCHBIA HaTpit . . . . . . . .375r
Boma . . . . . . . . ¢« . 4 . ba

Pa6ouasi Temmepatypa aJjekTpoautra 60—75°C,

MJIOTHOCTh TOKa 25—50 A/nm2.

DNEeKTPONHT ANA TIOAHPOBAHHA ANIOMHHHA

DTHIOBBIH €NUPT JdeHATYPHPOBAaHHMIA . ., . . 576 Ma
XnopHCTHIA aMMOBER ., , 5 . . . . . . 40r
XnopueThiii BHHK . + 4 . o« . . . ., . . 1807
ByrujoBulit cnwpr . , . . ., . . . . ., 64T
BOI[a E R D T T T T S N S TP SP J | 128 Ma

ITonnpoBanue nponssoanTca npu Hanpsixenud 20-—24 B. Pekomenayer-
¢ 4yepe3 | MHH feTanb H3 BaHHH BHIHYTH (NpH 3TOM MNpeKpamaeTcs nac-
CHBAllHfl) H CHOBA NOTPY3HTh, MOBTOPHB 3TC B TeYeHHe MOJHPOBAaHHA He-
CKOJIBKO pas.

120 JlekopaTMBHAa OTAENKA U3QENMH

U3 aNiOMMHMSA M €ro CNnasos

Hetany KOHCTPYKUMH H3 allOMHHMS H €ro CNjaBOB MOXHO OKpacHTb B
J10601 1BeT.

C 5T0# UeabI0 AJNIOMHHHH H ero ChJMaBbl NOABEPraloT aHOAHOMY OKCH-
RHpPOBaHHIO ¢ nocieaylomed agcopOHLHOHHONH OKpackKoH pa3JHYHBIMH Kpa-
careaaMu. HenawoT 3to caenyiomuM o6paszoMm. OTnodupoBaHHBE RO 3ep-
KaabHOro 6/ecKa JeTalH NojiBepralOT o6e3:XHpPHBAHHIO B PACTBOpeE, COCTOA-
meM H3 TpuHatpHiidocdarta (50 r), enkoro Hatpua (10 r) H KuAKOrO CTEK-
Jaa (cunukataoro Kaes) (30 r). IlepeunciienHble XMMHKAaTHl pacTBOPAIOT B
1 n Tenyiolt Bogn B XKeJe3HOH mocyde (MOXKHO B KacTpiofie), 3aTeM JeTa-
JIH, KOTOpHle HYKHO OKPACHTb, MOMEMmAIOT Ha |—2 MHH B 3TOT pacTeOp,
Harpern# po 50—60° C.

- Ecan yrazannple XHMHKaThl JOCTaTb He yanactcs, 0Ge3KHPHTb AETaH
MOXKHO OGHKHOBEHHHIM XO3AHCTBEHHBIM MBLIOM ¢ Tenjoi Bomoi. erann
TIAaTeAbHO 06palbaThiBAOT IMETHHHOH LIETKOH B TeueHHe 10 MHH.

OO6e3xHpeHHble JeTaJH NPOMLIBAIOT X0JA0AHOH BOAOH, 3aTeM s yAaJe-
HHA NJIEHKH OKHCJOB NOrpyxalot HX Ha 2—3 muu B 50%-Hylo asorHyi0 KHC-
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noty. Ilocne wero fmeranm cHoBa TIATEeAbHO NPOMBIBAIOT CHJBHOH CTpyeH
BOAL H HeMEeJJIEHHO NOJBEIIHBAIOT B BaHHY AJMA aHOAHPOBAHHA.

DIEKTpOAHTOM JJIs BaHHE aHOAHPOBaHHA CJYXKHT DAacTBOp CepHOM
KHCJIOTH ¢ YAeJdbHHWM Becom 1,12—1,13 npu temneparype 20°C. Ilpn cme-
WIHBAaHHH KHCJOTH C BOJOH pacTBOp CHJABHO pa3orpeBaercs, NO3TOMY KHC-
JOTY cJieflyeT MOJAJHBATh B BOAY HeOOJBIIHMH NOPUHAMH, BCE BpeMmsd nepe-
MellHBasg pacTBOp CTEKJAAHHON ma/JoyKof.

Tlpn nonafgaHuuM KucAOTH HAa KOXY HJAH HAa OJleXXJy HeoOXoAHMO He-
MEeJJICHHO CMBITb ee CHJbHOH CTpyel BOABI H NPOMBITH KPENKHM PacTBOPOM
COIBI.

Ouenb xopowHM H Gosnee 6e30MacHEIM ABASAETCA 3AEKTPOJHT, NPHTOTOB-
JeHHHH H3 GHcyJbdara HaTpHA (HATPHHE CepHOKHCAWA KHcawi), 250—
300 r xoroporo pactBopaioT B 1 & BoAnl. PaGouas Temmepatypa 3JeKTpo-
AuTa JoJkHa OnTh Takke He Gojee 20°C. B kauectBe paboueii BaHHH
MOXHO HCNOJNB30BaTh 5MaHPOBAHHBIE KACTPIOJH, KepaMHYeCKHe, CTCKJAH-
Hble HJIH NJ1acCTMacCoBHe Gauky.

Jis KaToROB NPH aHOXMPOBAHHM NPHMEHAIOT JHCTOBOH CBHHell, a aHO-
JoM cayXuT obpabatbiBaeMas JeTasb, KOTOPYIO NOABELWIHBAIOT MeX1y IABY-
Ms CBHHHIOBBIMH KaToJaMu Ha paccTosHuH 70—80 MM oT HHX. DJIeKTpo/iu3
aantesa 40—50 MHH, NJIOTHOCTH NocTosAHHOro Toka 1—1,5 A/nm2. HUctounn-
KOM TOKa MOXeT CJAYXHTb aKKyMyJATOp AOCTAaTOYHOH €MKOCTH HJM BHINpS-
Mmutesib, cobpanHui Ha auomax tuma J303 mam I1305. CrenyeT noMHHTB,
YTO aHOAMPYIOTCH AETajH TONBKO M3 aJOMHHHSI HJIH ero cniaasos. [lox-
BECKH 14 Aerajefl H3TOTOBAAIOT TOJABKO M3 alIOMHHHA. Bce coefnHeHHA H
KOHTAKThl JOJXKHB OBITh HaJleXKHBIMH, TaK KaK OT 3TOr0 3aBHCHT KayecTBO
aHOOHPOBaHHA. 3arpyxaTh IeTalH B BaHHY H BHIIPYXaTh HX CJAeAyer
TONBKO NoA ToKoM. Ilocae 40—50-MunyTHOrO Mpe6bBaHKA AeTalJed B BaH-
HE HX BHTDYXKalOT, THlaTeJbHO MPOMBIBAIOT XOJMOAHOA BOAOH H ONYCKalOT
B BOJHHI pacTBOp aHHJMHOBOTO KpacHTeld, noforpetnti xo 50—60° C.
PactBop KpacHTeaAs clelyeT NpelBapHTeabHO NpodHABTPOBaThH, TaK Kak
He6oJblllHe KPYNHHKH HepacTBOPHBLIErocs KpacHTels o0pa3yloT NATHa Ha
NOBEPXHOCTH OKpallleHHOro MerajJja. LIBer OKpacKH 3aBHCHT OT BpEMeHH
npe6LiBaHuA AHOAMPOBAHHOH JeTalll B KpacHTesde, KOTOpoe He JOJKHO
npesniath 15—20 mMun.

AnunvHOBHE KpacHTeaW (NODOIIKH OJA KpalleHHs: TKaHeH) MOXHO
npHoGpecTH B X03AHCTBEHHBLIX Mara3HHaX.

IMocnie anogHpoOBaHHS MOBEPXHOCTh YHCTOIO aJMIOMHHHsA OCTaercsa GOue-
CTAIEH, a HEKOTOphle aJIOMHHHEBHE CNJAABH NPHOGPETAalOT MaTOBHIH, TEM-
HuIfi OTTEHOK, UTO 3aBHCHT OT 3/IEKTPHYECKOro peXHMa aHOJHpOBaHHA.

Ina okpamnBaHHs npaMmensioT 5—I10%-Hele BOAHbIE DPacTBOpH Clie-
JNYIOMHX KpacHTeJeH:

B YepHB A [ BeT— aHAAMHOBHI uepHHH M HAH aHHAHHOBHH Mps-
Moli yepHHIH-3;

B KODHUYHEBH #f — 0CHOBHON KOpHYHeBHIH;

B 30M0THCTO-XeJTH i —npamoll wkentsit 2)K uin annsapuHo-
BB XKeJTHIH;

B KPpacCHBH i — KpacHu alH3apHHOBHH HJAH KHCJOTHHH pyGHHOBGLIH;
B CHHHH-— KHCAOTHHH CHHAH aHTpaXHHOHOBHH HJH NPAMOH CH-
HH# M;
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B TOJYyOOH— aHHJIHHOBBIA rosy0on HJIH METHJEHOBBIH T0J1yOOH;

B 3edeHH i —npamoil 3enennfi KX HAH OCHOBHOHA spKo-3eJEHbI;

B GHOJMeETOBH il —OCHOBHOH (pHOJETOBHI.

«Kpacureab opanxesnit 2)K», «KpacHrennp ocHOBHOH ¢HOJeTOBHI» H
T. A.— TOPTrOBble TEPMHHHI.

Hmurayus nod 30a0ro 3acayxusaer ocoboro BHHMaHHA. OKpallueHHbie
JleTalH TOJBKO [0 BECY MOXHO OTJHYHTBh OT HaTypaiabHoro 3odora. Oxpa-
CKa [oJyyaercs NpouHoM H cBeTocTofiKoi. PacTBop Aad KpallleHHsl rOTOBAT
Tak. | r xpacutens opanxkenoro 2)K pacrsopsior B 0,5 s ropsuefi BoAul, B
pactBOp nobasasior 0,1 r kpachrensa xkearoro-3 H 0,5 r KanabuHHHPOBaH-
Hoi connl. Ilocne oxaaxpaenns pacreop QuaptTpytor. OTaeasso B 0,5 a ro-
pauell Boan pacteopsor 0,1 r Kpacureas uyepHoro M. Dtor pacrBop Tak-
xe QuabTpyIoT. [lepen KpalleHneM o6a pacTBopa CMEIIHBAIOT H HarpeBaloT
ao 50—60°C. B 3aBHCHMOCTH OT BpeMeHH npeGbiBaHHsI AeTajell B 3TOM
pacTBope MOXKHO NOJYYHTb OKpacKy noj Ja106yio npoby 3oJd0Ta.

Okpawusare anoduposanusie OJerasu u3 QAOMURUA U €20 ChAABOS
MOJCHO He TOAbKO 6 YKA3AHHBbIX pPACTBOPAxX oOpeanuieckux kpacureseil.
Hdnsa aTolf yeiH MOXKHO NOAB30BATHCH W NEPEYHCJIEHHHIMH HHXKe IBETHBI-
MH HeOpPraHHYeCKHMH COeJHHEHHsIMH, KOTOpble o6Gpa3yioTcs HenocpeicT-
BEHHO B NopaX aHOJHPOBAHHOIO MeTalda Mmocje NocJel0BaTeLHOIO MNo-
TpyXeHHs ero CHayaJa B BOXHBIA pacTBOp <«ay», 3aTeM B BOAHMH pact-
BOp «0>».

Hanpumep, 1715 okpalinBanHsg B Oesbiff LBeT NPHMEHSIOT PacTBOPH:

a) cBHHen ykcycHokucaslil, 10%-ubiit pacTBop,

6) cyabdar matpus (rnayGepoBa coab), 10%-Hbifi pactBOp;

B CHHHH HJIH rony6oi UBeT:

a) Kesle30CcHHepOAHCTHI Kaauh, 50%-nbiit pactBop,

6) xJopHoe Kene3o, 5—10%-uuii pacTBop;

B 30J10THCTO-KeJAThIH;

a) runocyabdHT, 5%-HHH pacTBOp,

6) cBHHel yKcycHokHCuH, 5%-Hul pacTBop;

B OpaHXeBHii:

a) xaJmit XxpoMoBoKHcAKH, 2—3%-Hhulit pacTBop,

6) asorHokHCI0e cepe6po, 5—10%-ubiil pacTBOp;

B XKeAThif:

a) ABYXpOMOBOKHCAWH Kalui, 2—5%-umii pacrsop,

6) cBHHeW yKCycHOKHCABM, 10—15%-nuft pacTBOp;

B KOpPHUHEBHIH:

a) KeJe30CHHepOAHCTHIH Kanni, 2—5%-HuH pacTBop,

6) wMexnui kymopoc, 5—10%-Huill pacTBop.

IMocne ancopGHUHOHHOTO OKpAlIWBAaHHA JAeTadH NPOMRBAIOT ropsuei
BOJAOH H MOTPYyXaioT Ha 2—3 MHH B pAaCnJaBleHHbIH BoCK HJH mapadHy,
3aTeM, elle TOpsiYHe, NPOTHPAIOT MapJeH.

Mpocreiiwasa yctaHOBKa
121 ANS ranbBaHMYECKOro NOKPLITHA
MeTannuyeckux NOBEPXHOCTEH

B peMoHTHOH H JIIOGHTeJbCKOH NpaKTHKe € YCNEXOM MOXHO HCHOAb30-
_BaThb MHHHATIOPHYI0 Ge3BAHHOBYIO TajbBAHHYECKYI0 ycTaHOBKY (pHc. 148).
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(EKTHBHbI cnoco0 mycka 3JMeKTPOJABHTaTelsl — 3TO MOAKJIOUeHHe TpPeThed
OOMOTKH 4epe3 $a30CABHT a0 L H i KOHJAEHCATOP.

YTOo6H ABHraTeNb ¢ KOHAECHCATOPHHIM NyCKOM pafoTaid HOpPMaJbHO, €M-
KOCTh KOHJeHcaTOpa AOJKHa MeHSITbCs B 3aBHCHMOCTH OT 4Hciia 060pOTOB.
ITockoabKy 9T0 ycnOBHe TPYAHO BHLIIOJHHMO, Ha NPakTHKE yNpaBJsioT [BH-
rarejeM ABYXCTyneHdYaTo. BKaioualor jpBHraTelb ¢ pacueTHOH (IyCKOBOIk)
€MKOCTBI0 KOHJieHcaTOpa, a mocjie ero pasroHa mycKOBOH KOHIeHCATOp OT-
KAI04210T, ocrasasis paGounit (puc. 13). ITyckoBo#l KOHAEHCATOP OTKIIO4A-
10T BPYUHYIO nepekaoyareneM B2,

PabGouasi emkocth KoHAeHcaTopa (B Mukpodapajgax) Aas Tpexdassoro
JBHraTens onpeaensieTcs no Gopmyse

1
C,= 2800—U—— ,
ecnin 0OMOTKM cOeIHHEHH N0 cXeMe «3Be3fay (puc, 13, a), uan
C, = 4800,

ec/ip OOMOTKH COeJHHEHB 1O CXeMe «TpeyrosibHHK» (puc. 13,0). Ilpu us-
BECTHOH MOLIHOCTH 3JEKTPOABHraTeAs TOK (B aMmepax) MOXKHO onpele-
JIHTh H3 BHIPAXKEHHS:
=t

" 1,73Unq cosy !
rne P — MOHIHOCTH [ABUT4TeNs, yKasaHHas B nacnopre (Ha muTke), BT;
U — nanpsamenne cern, B; cos ¢ — kosdpduunest momrocru; n — KITI.

Konnencarop nyckosoii Cn nosiken Guith B 1,5—2 pasa Godablle pabo-
qero Cop.

Paloyee nanpsxedne KOHAEHCATOPOB JA0AKHO ObITh B 1,5 pasa Gouablie
HanpsiKeHHs ceTH, a KOHJeHcarop o0ssaTeqbHOo OyMaKHBIM, HafpHMep
tena MBIrO, MBI'TT u xp.

Hxs anekTpolBHraTeds ¢ KOHAEHCATODHBIM NYCKOM CYLUECTBYyeT OueHb
npocras cXeMa pepepcupoBadHs. [Ipu nepexnarouenun mepekarodarens Bl

Puc. 13
16
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HKopnye us
opremex/ia
maomyuHod

N\ Memannuveckas demas

Puc. 148. MunuaTiopHasi raJbBasuyecKasl ycTaHOBKa

OHa COCTOHT H3 chneuHanbHOH KHCTH €O MIETHHOH (AHaMeTp KHCTH 20—
25 MM, Kopnyc ee BHINOJHEH H3 OPraHHYECKOro CTeK/Ja, BHYTPb KOTOPOro
3a/IHBaeTCs 9JEKTPOJIHT), NOHHKAIIEro TpaHCGOpMATOpa HA HanpsiKeHHe
12 B n 1ok 0,8—1 A HJIH akKyMyJsATOpa H coelHHHTelbHOro mHypa. Ile-
THHY KHCTH OGMaTbiBAlIOT CBHHILOBHM (B KpaifHeM ciyyae o6GyKeHHHIM
MeZHHIM) nposofoM. [loaynposoanHkoBbH# Duoa Tuna J1303—[305 ycra-
HaBJHBAIOT HA Kopnyce KHCTH. OAHH H3 NPOBOJAOB NOHHXKAWIIEHX OOGMOTKH
TpancoOpMaToOpa COEAHHAIOT C AHOJAOM JAHOMLA, APYroH ¢ MOMOWBI0 3aXKH-
Ma <KPOKOJAHJ» — ¢ NOKpbiBaeMoH Aeranablo. Karojn aHoma CoefHHAIOT C
npoBofoM o6MOTKW KHCTH. Ecaim npHMensieTca akKyMyJsiTop, AHOA He HY-
XeH. ‘

TTokpuiBaeMuie JeTaNH OUHMIAIOT OT PKaBYHHBI, IPA3H H XKHPA, NPOTH-
paloT cyxoll uyHCroil TKaHbIO H 06e3XHPHBAIOT B PACTBOpe, COJAEpKAIeM
100—150 r enkoro Hatpa, 40—50 r KaAbUHHHPOBAHHOA COmAbl H 3—5 T
MHJAKOTO cTekNa (CHITHKaTHHH kJaefi) Ha [ . B 3aBHCHMOCTH OT cTeneHH
3arpA3HCHHA JeTaJH BBHAEPKHBAIOT B 00e3KHPHBAIOLIEM COCTaBe, Harpe-
roM 10 80—100°C, ot 15 MuH g0 | u. Uem poBHee W UHIIe NOBEPXHOCTH,
TeM npoyHee OyJeT rajJbBaHHYeCKoe NOKphTHe. [I0OAroTOBNEHHYIO ReTanlb
COEJHHAIOT ¢ 06MoTKO# TpaHchopMaTopa, B KHCTb 3aJHBAIOT 3JEKTPOAHT
H BKJIOYAlOT NHTanHe. PaBHOMepHO nepeMeimlas KHCTh NO NOBEPXHOCTH Jie-
TaJ}, NOKPHLIBAIOT €€ METAMIOM, OCaxIalomHMca H3 sjeKTposanta. Has
NOJyYeHHs NOKPHLITHA JAOCTATOYHON TOMMIHHH HEOOGXOAHMO NPOATH KHCTHIO
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no OAHOMY H TOMYy e MecTy 20—25 pa3s. IJeKTpOJHT AOJHBAlOT B KHCTb
no Mepe ero pacxofoBanud. Ilocie HaHeceHMs MOKPHLITHA JeTajb [POMBI-
BalOT B NPOTOYHON BOJe H NOJHPYIOT B CMOUYEHHOI BOJAE TKaHbIO, 3aTeM ellle
pas NpOMBIBAlOT u cywar. s Kaxaoro Buia MOKPHITHS MPHTOTOBJSIOT
CNeNHANbHBH J/EKTPOJHT, COCTABAEHHBIE 0O CHeAYIOIHM peuentaM (B
rpaMmax Ha | 71 pactBopa):

SJK"CKTPOJKHT AaAa MeILHeHHd

Mennblit Kynopoc (cepHokHCaast Medb) . . . . 200
CepHast kucaora . . e e e e 50
DTUNOBHA COHPT MM Q)eﬂon e
DNeKTPOJHT AN HHKEJHPOBaHHA
CepHOKHCABIA HHKENb . o . . . . . . . , 70
CepHokucap#t Hatpuit . . . . . . . . . . 40
Bophas kucsioTa . , , . . . . . ... . 20
XVIODHCTHIR HATPHA » 4 . . . . . . . « 5
ONeXKTPOAUT ANSA XPOMHPOBAaHHA
XpOMOBBIA AHTHADHA . . . . 4 « &+ & & 250
Cepuas kucnota (yn. B. 1,84) . . + & » . 2,5
DNeKTPOAUT JAAR UHHKOBAaHHSA
CepHORHCABIA LHMHK . & 5 o+ « &« « +« . . . 300
CepHOKHCABE HATPHA + » o+ . .. . . . « . 70
AnOMHHHEBHIE KBaCHH .+ . . . . . . . o 30
Bopuas kuestora . . ., L0 L . . L L 20

DNeKTpOJHUT nnasd cepeGpeHHUA
Xnopucroe cepeGpo cBexeocax/eHHoe . , , , 3—I15

KenesocuneponucTaiit kammd , ., ., « & 5 , 630
Cola KaJbUMHHPOBAHHAS . . « « « » « + o 20—2B
OAeKTPOMAHT AJA 30N0YeHHUSA
XaopHoe 30/10T0 . . e o« e . . . . 265
JKenesocunepoaucThiii Kammi . . . . . . .15-50
Coza KandbuuuMpoBaHuast . , . . & . . . 20—25

B 200—300 ma aucTHAMMpoBaHHOR BOABI pAacTBOPAIOT NepBoe MO MNO-
PAAKY BelleCTBO, NOTOM BTOpoe, TpeTbe H T. A., @ 3aTeM AOJHBAIOT BOAY
o 1 .

Crnenyer uMeTb B BHAY, YTO, XOTSl pacTBOPH H He COOEPKAT CHJLHO
AAMOBHTHIX BelllecTB, ofpalaTthcsl ¢ HHMH BO H3GeXaHHe OXOrOB H OTpaB-
JeHAs CJelyeT ¢ OCTOPOKHOCTBIO. PacTBOpH! Jyyllle BCer0 XPaHHTb B TEM-
HO# cTeKJAAHHO#H nocye ¢ npHTepToit NPOGKOH.

Heo6xoaHM0 TakXKe YUHThiBaTh, YTO He BCE MOKPHITHA XOPOILO JoXaT-
€A Ha pasiHuhbie MeTaJib. HampHMep, /s TOro 4to6m NMOKPLITH HEKEJEM
CTAJbHYIO JieTaslb, ee NpPeABAapHTEJLHO MNOKPHIBAIOT TOHKHM CJloeM MenH,
XpOM Ke XOpollo cuenjsieTcs ¢ HHKeIHpPoBaHHOH mosepxHoctbio. [loacnoi
MeJH nepel HUKEIHPOBAHHEM HJH cepeOpeHHeM iKeaaTelbHO OCalHTh M Ha
JAeTanax, H3rOTOBAEHHLIX H3 6poH3b. Meanbie H JaTyHHbIe JeTalH cepeGpAT
6e3 noacion MelH.
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FTNABA 5. PABOTA C METAJUJIOM

MHoro TpyAa u BPEMeHH YXOLHT Ha H3rOTOBJEHHE OTBEPCTHH B MeTal-
AHYECKHX KOHCTDYKUHAX AJMA KPenJeHHsa PasJHYHBEIX 3JCKTPOpaAHOdJeMeH-
ToB. Kak nNpaBusio, TakHe OTBEepPCTHS BHauajle BLICBEPJIHBAIOT, a 3aTeM
00pabaThIBalOT HAaMHJILHHKOM, H BCe e HX Kpasi NOJydYaloTCsi HepPOBHHIMH,
a HHOrMa OTBEPCTHA NPo6GHBAlOT 3yGHJAOM, 4TO NPHBOAHT K CHJIbHOH Aedop-
MauHH MaTepHala.

Huxke onHchiBaeTc HECKOIBKG APOCTHIX IMpHCAOCOGAEHHH, KOTOpHIE
NO3BOJAIOT Jerko H ObicTpo NpoOHBaTh H BHpe3aTh B MeTalJHYECKHX Kop-
nycax, IIacCH, NaHeJsX OTBEPCTHS pa3iHUYHLIX JHaMeTPOB.

M Bbipe3aHua ornepc-rm‘i B NUCTOBOM

1 LLiramnbl, npMcnocobnenms ans nNpoGMBKM
22 matepuane

Ilns BBIpYGKH OTBEPCTHil B JIHCTOBOM MaTepHase ToJmiuHo# or 0,5 10
3 MM noj JaMnoBbe NaHeNH, 3JEKTPOJHTHUECKHE KOHAECHCATOPbl, BTYJKH
BLHIKJIOYaTeseH, 3l1eKTPoNpefoXpaHHTeNH H T. 0. MOXKHO HCNOJMb30BATh Ha-
Gopabie mTaMNuH yJdapHoro tHna (pHe. 149), cocrosiilue H3 OCHOBaHHA 1,
npoGofinnKa 2, cMEHHBIX MaTpHY 3 K nyaHconoB 4. ITocneanue H3roToBASIOT
H3 HHCTpYMEHTalbHOH CTalH ¢ nocielylomed 3akKaakof H cpelHHM OT-
NyCKOM.

IMepen BHIPYOKOH OTBEPCTHA B 3aroTOBKE NETAH § CBepJAT OTBEPCTHE,
JAHaMeTp KOTOPOre paBeH JHaMeTpy UEeHTPHPYIOMEro crepXHa NpoboliHH-
Ka 2. 3aTeM B yriy0JeHHe OCHOBaHHS BCTABJIAIOT MATPHIY 3 C OTBEpPCTHEM
TpeGyeMoro AHaMeTpa, cTepxKeHb NpobGoiinHka 2 ¢ NMpelBapHTENBHO Haje-
TBIM Ha HEro NyaHcoHOM 4 BCTaBJAAIOT B OTBEPCTHE B 3arOTOBKE H OCHO-
BaHHH H CHJbHHIM YIapoM MoJoTKa mo npo6oAHHKY BHpYy6alOT oTBep-
CTHe.

Ilp# H3rOTOBJNEHHH NYaHCOHOB H MATPHL CJelyeT NMOMHHTb, YTO 3a30p
MeXJy HHMH JoJKeH OBITb paBeH NPHMEPHO !/ TOMNIIHHBLI MaTepHa/la Je-
Tand. B 3T0M clydae KpOMKH OTBepCTHH NOJAydYalOTCs POBHHIMH H He Tpe-
Gyior 06paboTKH.

Hpocredimud wramn Oas npobusku oreepcrui (puec. 150). Hsroros-
JfieTcs CTajJbHas BTy/Aka I ¢ BHYTpeHHHM AnamerpoM 29,5 MM (non saM-
MOBYI0 NaHelb —— OKTAJbHYIO, 3aKPenJasIomylocss NPYXKHHHBIM KOJABLOM).
B nee BcraBasercs crepkeHp 2 ¢ HanpaBJAOmMHM wiTHdTOM 3 (ZHAMETp
5 MM). B nanenH cBepaAT O0TBEPCTHA, B KOTOphle NPOXOAHT HANPAB/ILIOMAMN
mTHdT. CBepxXy naHelH Ha wWTHOT HaJeBalOT BTOPYIO BTYJAKY C BHEIIHHM

auamerpom 29 MM, Tenepb AocTaTOYHO YHApHTh MOJOTKOM, H OTBEPCTHE
BBIGHTO,
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Puc. 149, Illtamn ans npoGUBKH
OTBepCTHH

Puc. 150. TIpocrefimu
, mTaMn A% IPOGUBKH 0T~
BepCTHHA

Puc. 152. Ipucnoco6ienve Aas BH-
Puc, 151, BunroBolt mraMn Aas pe3aHHs OTBepCTHH G6OJBLIOTO AHaMe-
Npope3annss KPYrAbiX OTBEPCTHH TPa B JAUCTOBOM MarepHane
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, Bunrosoll wramn O0Asi npope3anus Kpysavlx OT8epcTull. YIapHHIMH

IUTaMIMaMH MOXKHO NOJB30BaThCAd NPH H3rOTOBJEHHH HOBBIX KOHCTPYKIHIL,
a ecJqH NpPH PeMOHTe HYXHO H3MEHHTh KOHCTPYKHHIO H NPHXOLHTCH- NPO-
pesaTh OTBepCTHE B FOTOBOM IlaccH, Ha KOTOPOM YXKe CMOHTHPOBaHBI BCe
OCHOBHBIE JleTaJslH, yJaap HexenatedeH. B atom caydae HCno/b3yercs BHH-
ToBofi wramn (puc. 151). [NyaHcon pasMemaercsi ¢ OAHOMA CTOpOHH IUac-
CH, a MaTpHula — ¢ Apyrofl (CM. pHCYHOK),

BoaTt, c¢Bo60AHO npoxoAfMIHH Yepe3 MaTPHUY H OTBepCTHe B IIACCH,
BBHHYHBAIOT B MYaHCOH OO0 TeX MNOp, MOKa MNYaHCOH He CONPHKOCHETCA ¢
MaTtepHasJioM WiaccH. [Ipu JanibHeHllleM HaBHHUHBAHHHM NyaHCOHAa OH CBoefl
ocTpoll KpoMKo#i mpopesaeT MatepHal maccH. Korga nyancoH cOnpHKoC-
Hercs ¢ MaTpHueil, onepains 3aKonuena. Ilocie atoro mramn pa3GHpalor
H HauHHAIOT Ty XKe onepauHi0 B IPYroM Mecre IIacCH, TAe TpebGyeTcs Apo-
pe3aTh OTBepPCTHE TOro Xe AMaMeTpa.

Ilpu nmpope3aHuH oTBepCTHH BHHTOBBIM IITaMOOM [JIf BpalleHHS CTHA-
rupapouero 6ojarta Hcnoabayercd raeunntfi kawou (pHe. 151, 6).

Ecan H3MeHHTb KOHCTPYKUHIO MAaTpHI H MyaHCOHAa BHHTOBOTrO LITamna,
HM MOXHO NpOpe3aTh KBaJpaTHbie, NPAMOYro/abHbie H QHTypHLIE OTBEPCTHS
HeGOMBILHX pa3MepoB (Zo 20 MM).

IIpucnocobrenue dan eovipesanus orsepcrull 6oaswoeo duamerpa 8
Aucrogom marepuase. Boapline Kpyriasie OTBEPCTHA B JHCTOBOM MaTepHaJe
(anoMHHMH, reTHHAaKC, OpraHHYECKOE CTEKJAO0 H T. N.) MOXKHO BhHIpe3aTh C
MOMOMIBIO NPHCNOCOBAEHHS, YCTPOHCTBO KOTOPOro nokasaHo Ha pHe. 152.

ITpucnoco6aenne coCTOHT H3 UMJAHHIPHYECKOrO CTepXKHA [, 3akpense-
MOTO B NMATPOHE CBEPJIHJIBHOrO CTaHKa HJIH 3JeKTpHUYeCKOH ApeJH, MOABHXK-
Horo Aepxkateas 2 H pe3aua 3. Jns KpenJjeHHsa pe3ua H HOABHKHOTO JAep-
Katesst HCNOAb3YIOTCs 4 BHETA ¢ pe3bboit M4 — M5, a pesell H3rOTOBJSAIOT
H3 cBepJia HAH o6J0MKa HalQHAd, NpHAaB eMy Ha aGpa3HBHOM Kpyre dop-
My, nokasaHHymo Ha pHc. 152. B uentpe npeanonaraeMoro 60JbIIOTG OT-
BEpCTHA CBEpAST OTBEPCTHE AHAMeTpoM 4 MM M BCTaBJAAIOT B Hero KOHeIl
HHJAHHIPHYECKOro cTepxHa /.

123 Npocroe npucnocobnenue
ANS CBEPNEHMA OTBEPCTHIH B OCH
CBepJ/ieHHe OTBEPCTHI B OCH, OGBIYHO BHIMOJHsSeMOe Ha TOKapHOM CTaH-
Ke, B PeMOHTHBIX H /MIOGHTEJNbCKHX YCAOBHAX MOXHO OCYHIECTBHTH C MO-
MOHIBIO MNPOCTHIX ﬂpHCﬂOCOﬁﬂeHHﬁ A1 HanpaBsJ€HHA CBepJa ~— KOHAYKTO-
pos. Konaykrop, H3o6paxeHnblHl Ha puc. 153, 6, npenHasdnaueHn A/ CBep-
JIeHHA OTBEPCTHA B TOpLE OCH. OH H3roToBJAfIeTCA H3 MAACTHHKH JAHCTOBOIO

MaTepHala (CTajlH, AIOpaldlOMHHHSA, Tekcroauta # T. .), Toamwuua naa-
cTHHKH T BHIGHpaeTcs H3 YCAOBHA:

rae J — nnamerp ocH, 11 — nuaMeTp oTBEpCTHA B OCH,
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B UeHTpe DNJACTHHKH CBepJsAT
OTBEpCTHE, JAHAMETP KOTOPOro Ha
0,2—0,3 MM MeHbme JI, m pac-
CBEPJIHBAIOT €ro ¢ OAHOH CTOPOHHI
fo AHameTpa ocH J Ha COOTBeTCT-
Bylourylo ray6uny (1,5—2J1). Pac-
CBEPJHBATb OTBEPCTHE HEOGXOAHMO
HECKOJbKHMH CBEPJaMH C yBEJHYH-
BAaIOUINMCH JAHAMeTpoM. DTO MO3BO-
JsieT NOJY4YHTh OoJjiee TOUHOE OTBEp-
CTHe H B HEKOTOPOH cTeneHH rapas-
THPYET COOCHOCTb OTBEPCTHH B KOH-
nyKkrope. C ApYyrof CTOpOHH OTBep-
CTHe pAaccBepJIHBAIOT A0 AHaMerpa
1. ToroBnli KOHAYKTOD HaAEBAIOT
Ha OCb, 33aKpEIJIEHHYyI0 B THCKaX, H
CBepJOM HeoGXOZHMOro JAHaMeTpa
Jl1 ceepasit B Hell oTBepcTHe, KakK
nokasaHo Ha pHc. 153,0.

[Ipp  Heo6XomHMOCTH npocaep-
JHTb OChb NO [JHAaMeTpy HCHOJb3yeT-
csl KOHAYKTOp, H306pameHHbIH Ha
puc. 153,a, KoTophli H3rOTOBJSIOT
H3 TOro e MarepHnaJa rojmnHoil T,
paeHolt (2—3) [I. OtBepcTHe mox
OCb CBepJISAT ONHCAHHEIM yXKe cmoco-  PHe. 153. Ilpocroe mpucnocob.enue
GoM. [lepneHinKyasipHO OCH OTBep-  A/A CBEpJEHHA OTBepeTHii B ocH
cTHs ¢ amamerpoM JI ceepasr ABa
OTBepCTHS: ojHO — AnaMerpoM JI, npyroe — nop pesb6y M2 aast cronmop-
HOTO BHHTA.

Kouaykrop HazeBaloT Ha ocb, TaKXXe 3aKpeMJIEeHHYI0 B THCKaX (cM.
puc. 153, a), cTonopsAT BHHTOM Yepe3 OTBepPCTHE ¢ Pe3bGoil M CBepJloM He-
06X01HMOro JHaMeTpa B OCH CBEPJSAT OTBEPCTHe,

Iz 4 Mpocroe npucnocobnexne n TexHonorus
M3roTOBNEHHS MEeTaNNMUecKMX Kopnycos

Hsroropnenne MeTalJIHYeCKHX KOPNYCOB JAJf pPafHOJIEKTPOHHBIX YC-
TpOHCTB, H3MePHTENbHBIX NPHOOPOB H T. A. CBA3AHO C ONpEAeJeHHEIMH TPYI-
HOCTIMH. MeXIy TeM H3BeCTeH MeTOJl KOHCTPYHPOBAHHSI KOpPNyCOB, NO3BO-
JSIOUHA OYeHb NPOCTHIMH CPeACTBAMH J0GHTbCS BblpasuTelbHOH (OPMH.
Kopnyca, msroropiiennele nmo 3ToMy MeToAy, He TpeGyloT cBapKd, naik,
@ YHCJO0 COeINHATENbHEIX BHHTOB MHHHMAJbHO,

IMpencrasum ceGe ase I1-o6pasubie ruyThie nanejan (puc. 154,a), pas-
Mepbl KOTOpHIX mofo6paHel TakHM o6pa3oM, uYTO NPH YCTaHOBKE OJHOI]
naHeJu B APYTyI0 Nojyyaercs 3aMKHYTHl o6beM Kopryca (puc. 154, 6).
B aroM, coGereeHHO, H 3akJiogaercs MPEAJTaraeéMbli MeTOX MOCTPOCHHS
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Humnaa

navens (5 BuHm(2)
Puc. 154. Ilpunuun KoHCTpyHpoBa- Puc. 155. Cmoco6 ckpen-
HHS KOPIYCOB M3 THYTHX MNaHeJefl NeHys NaHesel KOPIyca H

maccu

HOPNYCOB M3 THYTHX naHesel. [l coeiuHeHUs naHejell HYXKHH CTOHKH,
KOHCTPYKIHSl H cnoco6 KpemjeHHss KOTOPHIX MoKasaHb! Ha puc. 155. Croi-
Ka 3 He TOMIbKO CKpenJisieT BePXHIOI MaHesb ] Kopnyca ¢ HIDKHeH naHesbio
5, HO W KpemHT K Kopmnycy Iiaccu 6, sBJsiOlieecsi OCHOBOH 3JeKTpHUYecKo#
H MexaHHYecKoil uacreli npubopa. Takum o6pa3om ormajgaer HeoGXOmH-
MOCTb B JONOJIHHTEJIbHBIX KpeleXHHX JeTaJsX, a Ha NOBepXHOCTh Kopnyca
He BBLIXOASIT JIHIIHHE BHHTH. HHXKHSISI MaHeNb KpemuTcst K CToHKe BHHTOM,
npoXoAAllEM CKBO3b HOXKY 4. Tako# npHeM MacKHpyeT BHHT.

Kopnyc, n3obpakeHHbIH Ha puc. 154,6, Moxer GhITh HCMOJAB30BAH AJS
pasjHyHBIX PaZHOTeXHHUYECKHX ycTpoiicTB. IlJsi KOpmycoB, H3roTOBJISIEMHIX
TAKHM METOJIOM, Jyullle BCero MOZXOAHT JIHCTOBOH MaTepHas H3 cTaJjg,
aJIIOMHHHEBBIX CIJIABOB, JaTyHH. ToJIIHHA JHCTAa 3aBHCHT OT Pa3MepoOB
kopnyca. 15 HeGoJabiIOro Kopnyca, 06beMoM 10 5 AMS, roAHTCst JIHCT TOMI-
wuHoRt 1,5—2 mMM.’ A5 Kopnyca ¢ 6OnbIIHM OGBEMOM JIHCT AOJIKEH GbITh
ToJie — A0 3-—4 MM. DTH pa3Mephl OTHOCATCSH K OCHOBAHHIO KOpHyca, ero
HHXXHel NaHeJH, Hecyulell OCHOBHYIO CHJIOBYKO Harpy3ky: K Heill Kpensitcs
IIacCH H JPYrHe 3JIEMEHThl KOHCTPYKIHH.

[Tpucriocobnenne past TMOKH H 06paGoTKH naHesel KopnycoB MOKa3aHoO
Ha puc. 156. OHO cocTOMT 3 ABYX OTPE3KOB YrOJKOBOH CTaJiH, CTSITHBae-
MblX ABYMsi GodTaMH c rafikaMH. BoaTel cJlykaT HanpaB/AsIIOWAMH NpH
CTSTHBAHHH YTOJbHHKOB, He JONYCKAlOT nepekoca MJIOCKOCTeH. YTOJbHHKH
XKenaTelbHO 3aKa/nThb, [/uHA yroJbHHKOB 3aBHCHT OT JAJHHEI o6paGaTel-
BaeMbIX J€TaJiell, Ho He NO/KHa npeBbIaTh 300 MM.

OGpabarbiBaeMyl0 JieTallb BCTABJIAIOT MeXJAY YrONbHHKaMH, KOTOPhIe
CTATHBAIOT TaKaMH, HABHHYHBAA HX Ha GOJITH, HJIM HCHOJB3YIOT CTPYOLH-
Hbl. OflHa H3 0COGEHHOCTeli KOHCTPYHPOBAHHS KODPIYCOB MO ONHCHBAEMOM
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Puc. 156, IlpucnocoGienne AJs UITOTOBJECHUS
MeTaJUIMYecKUX KOpIyCcoB

TEXHOJIOTHH COCTOHT B TOM, 4TO KaXXAYI0 NaHeJdb H3ruGalT TOJbKO B OIXHOM
HanpapJeHuH, T. e. BCe JHHHH THGKH Ha OJHOH JeTajin napasiesibHbl, 4TO
YIpouiaer npolecc H3roTOBJEHHS JeTaJsell KOpnycoB.

PaccMOTpHM MPOCTYIO TEXHOJOTHIO H3TOTOBJEHHsS KOPIYCa, COCTOSILETO
Bcero M3 IBYX OonHOTHOHBIX [I-06pasuuix aeranelt (puc. 157). Onny u3 HHX,
BRINOJHSIOUIYIO POJib HecylieH, H3rOTOBJSIOT H3 GoJiee TOJCTOTO MaTepHaJja,
yeM ApYryio, CJIyKallylo KphlliKof. JIydimnM MarepnasioM cielyeT CUHTATh
aniomunnepbii cniiaB AMuA-I1, koropuili o6/1afaer noBHIUEHHOH XKecTKO-
CTBIO M XOpollo rHerTcs. 15l coeinHeHHs JeTaleil TaKoro xopmyca MeXAy
Co60i MOXKHO HCNOJb30BaTh BHHTH, BBHHYEHHBle B pe3b6OBbIE OTBEPCTHS
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Pac. 157. Kopnyc #3 AHCTOBOro Merasira Puc. 158. dneMeHTH 0dopMAEHHS
Kopnyca

YIOJMbHHKOB, NPHK/IeNaHHbX K Hecymle#l neratu. Bce orBepctus B Hell B
KphIlIKe cBepJsiT H o6pabartbiBaloT nocje rHO6kH. M3rorojeHue Kopmyca
HAYMHAIOT C pacueTa pasMepoB 3arorosok. HanmpuMep, NJIHHY 3aroTOBKH
Hecyllell ZeTaJjii Kopnyca pacCUHTHIBAIOT cleAyloliHM obpa3som:

=2 +c—2(R,+S),

rfe ¢ — UWIHPHHA KOpIyca; ¢ — ero BHcOTa; R — pHyTpeHHI pajanyc H3ru6a;
S — ronuHHA MartepHaJa. '

Onpepenne TakiM o6pasoM IJHHY 3arOTOBKH Hecyiue# JeTaJni, ee CrH-
6aioT, nocJjie Yero H3MepsoT NOJyUHBIIHecs pa3Mmepht @ H ¢. Ecan B peay/ib-
TaTe HETOYHOCTH H3TOTOBJIEHHS! BepXHSS M HHXKHAS CTOPOHBI NOJYUHJIHCH
HeOLHHaKOBBIMH, GOJBINYIO H3 HHX MOATOHSIOT JO pa3Mepa @ — MeHblled.
C ydeToM noJyuuBllerocs pasMepa ¢ OnpejensioT LWIHPUHY 3aTOTOBKH BTO-
poit geramu (¢ —2S) ® pacCUMTHIBAIOT e€e AJHHY NO NPHBEJCHHON BHIllE
dopMyane, MoACTaBASISE BMECTO a pesiHunHy (a — S), BMecTo Ry — R;, a BMe-
cro S — 4, TaKas nocaefoBaTeJbHOCTb H3TOTOBJEHHA JeTanell rapaHTHpYeT
TO4HOe (6e3 3a30pOB) CoelHHEHHE HX IO BCEMY NEpPHMETpY.

HOas crann B AaTyHH paguyc R Jo/KeH paBHATbCS ToJHIHHE JIHCTA,
a AJiA aJIOMHHHEBBIX CIJIABOB JOJKeH GbiTb B 2 pasa Gosibllle 3TOM TOJ-
uunsl. PajaHyc naru6a Ha omHcaHHOM npHcnocoGJieHHu cocrasiaseT 0,5—
0,7 MM, crubaTh AHCT HeoOXOJAHMO Nomepek HanpapijeHHsl NpoKata. ITo
HanpagJeHHe XODOWIO BHAHO MO XapaKTepHHIM pPHCKaM HJIH [10J0CaM Ha No-
BEPXHOCTH MarepHaja. Mecra H3rH6a OTMeYaloT XOPOILIO 3aMETHOH JIHHA-
efl. JIner 3axuMaloT B npHcnocoGieHne TaK, YToGH JHHHA pPa3MeTKH Gbuia
Ha YpOBHe TODH3OHTANbHOH IIOCKOCTH YroJibHHKA, Kacafch ee. 3axaTbifl
B MnpHcnocoGJieHH# JuCT CCHGAOT cHayaja BpyuHylo, He npHberad K Io-
mouy Monorka. Ilocsie Toro Kak JIHCT npeiBapHTebHO H3OTHYT, NPHCTY-
NnapoT K OKOHYaTeJbHoH obpaborke cru6a. Ha suct B Mecre crufa kia-
AYT TAAAKYI0 H JOCTAaTOYHO TONCTYIO (15—30 MM) NJacTHHY H3 TeKCTOJHTA
HJH TETHHAKCA, no KOoTopo#l H HaHocAT yaaphl MoJorkoM. Hu B KoeM ciy-
yae Hesb3s OHTb MOJIOTKOM HENOCPEACTBEHHO MO [OBEPXHOCTH JIHCTA —
MOXXHO HCNOPTHTb JETa/b.

[lepen pa6oToft moBepXHOCTh MHCTA, MJIACTHHBI H TYOKH npHcrnoco.e-
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" HHSA CJelyeT XOpOllo OYHCTHTh OT IPsi3H, H60 BCe HEPOBHOCTH H IIEPOXOBA-
TOCTH HHCTPYMEHTA MOTYT NEPEHTH Ha 3aXKATHIl B NPHCHOOCOGJEHHH JIHCT.
ITocne KOHTPOJibHOR COOPKH H TOYHOH MOJArOHKH JeTafledt Koprnyca MOXHO
APHCTYNHTEL K €ro OKpacKe, HCNOJb3ys J000H cnocol, yKa3aHHbH B KHHTE,

DbdekTHbE BuA KOpHyc mpuobperaerT Nocje OKNEUBaHHS ero Koxeil,
TEKCTOBHHMJIOM HJIH HHBHIM KOXKENoJOOHEIM MaTepHaJoM (puc. 158). Uro6u
€03/1aTh BreuyaTJeHHe O6BEMHOCTH H HECKONBKO CMSMYHTE IPSAMOYTroJbHbIe
¢opMBl OCHOBaHHS, NOA KOXKY HJIH ee 3aMEHHTENb MOXHO NOMJOXHTb JIH-
CTOBO¥ NOPOJIOH ToqUIHHO# 2—4 MM. B 3TOM ciayuae KpoMKy nanenn HeoG-
XOJHMO OKAHTOBaTb XPOMHPOBAHHBLIM NOJHDOBAHHHIM NpPOQHJEM Ha aKKy-
paTHHIX 3akJjenkax AnamerpoM He Gosee 1 MM, [IpodHab obpamienns
MOXHO COTHYTb H3 MOJIOCKH MATKOH JaTyHH TosuuHo# 0,3—0,4 mM. Hc-
[ONb30BaTh B OKpacke Koplyca 6ojiee TpeX MBETOB HexesaTeJbHO — 3TO
€03/1aeT H3JNUIIHION NecTpoTy. XOpOIIO CMOTPHTCS YCTPOHCTBO, KOrjaa H
opraHbl ynpaB/JeHHSI H IaHeJb Kopnyca oKpallleHw B cOYeTalolu(Hecs TOHA.

9 Yro HeoBxogMMO 3HaTDL
125 0 coegMHEHHAX
Pa3HOPOARHBIX METannoB NMPY MEXaHHUECKOM MOHTaXKe

Jns KpenaeHns jeTasedl UIMPOKO HCIMOJAb3YIOT BHHTH, UINHJBKH, 3a-
KJenKH H Apyro# KpenexHblii MarepHas. [Ipon3ssons c60pKy KOHCTPYKLHH,
¢llellyeT HMeThb B BHAY, YTO HEKOTODEHIE METAJ/Ibl HECOBMECTHMHLI: B MeCTe
HX KacaHus NPH NonajaHHH BAar# obpasyloTcsl rajibBaHHYECKHe Naphl, BbI-
3HIBaIOLIHE YCHJIEHHYIO KOPPO3HIO MeTaJlJIoB, oclabisiolide MeXaHHUYECKYIO
NPOYHOCTh H HApyHIaloNlHe 3JeKTPHUecKHe KOHTakThl. [loaToMy maccn H
'3aKJIeNKH, HANPHMep AJA KpemJeHHs 3JEKTPOpajHo3JeMeHTOB, peKOMeH-
AyeTcsl fielaTb H3 OJHOPOJAHBIX HJIH COBMECTHMBLIX METAJJOB.

B ra6anue npHBeJeHB COBMECTHMEIE H HECOBMECTHMbIE ADhl METAJJIOB.

. S| g=

= g g | 52

Meraan g s | & ] = o | B EE

o <
< m | =B = = 1s) =) O & e =t
Amomunui C H]C|HJ|H|H{H|H C H|C
Bpousa H} C H|C C clnj|n H C H
Hiopamomunuit C|H|C|JH|H|H|H|H]|] ¢ |H|C
Jlatyus H|C|H]C|cCc{cCcin|n H|]C|H
Menp HiC]H/|C])|C cini|n H C|H
~Huxens H|c|H{C]Cc|cCcl|mn|TI C — ] C
Onoso H|OD|H|(nD{n|oO|cj)c cC|—1C
punoir T10C H|lO{H| O Il nmjc C C — 1 C
Xpom H|C H|C C —_ =i - C C C
Lunk C|H|C|[H{H{cCc|C]|C c |c|C
Cranb Heserupo-

BaHHad C|H]C H|HI|C C C C c|C

O6osnauenusn: C-— coBMecTuMHe napel; H —— HecoBMecTHMble TNaprt;
I1'— coBmecTuMHE npd NMaffke, HO HECOBMECTHUMBblE NPH HENOCPeACTBEHHOM CONpH-
KOCHOBEHHH.
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(cM. puc. 13) nmBHraTe/ b MeHse€T HanpaBJeHHe ppamenus. JKCnayartanas
aBHratenell ¢ KOHAEHCATOPHLIM NYCKOM HMeeT HeKOTOphie ocoGenHOCTH. TIpH
paboTe 3MeKTPOABHIaTeNs BX0JOCTYI0 N0 OOMOTKe, nuTaeMoil yepe3 KOH-
aeHcaTop, nporekaer TokK Ha 20—40% OGosablme Homunaasyoro. [loatomy
npH pabore gBHrarteJs C HEAOrpy3KOH HYKHO COOTBETCTBEHHO YMEHBIIHMTH
pabouyio eMKOCTE.

[Ipu neperpyske HBHraTesNb MOxeT OCTAHOBHTbCS, TOrJa LJs €ro 3a-
nycKa HEOGXOIMMO CHOBa BKJAIOUMTL MYyCKOBOH KOHAEHCATOP.

Heo6xomuMo 3HaThb, 4yTO NpH TaKOM BKJAKOYEHHH MOWIHOCTb, Pa3BHBae-
Masi sieKTpoABHTatTeneM, coctaBiaser 50% OT HOMHUHANBLHOTO 3HAYEHUS.

Bce au rpexgasnoie saexTpodsuzaresti MO2YT ObiTo 8KAIOHEHbL 8 OOHO-
¢pasuyro cere?

B oanodasuyo cerb MOryT OHTh BKAWUEHH JI0Gbie Tpexdas3Hble 3JeK-
TpolBHratenn. Ho onun u3 HEX B oanodasHoil ceru paboTamwr m10X0, Ha-
IPHMep ABHTaTelH ¢ ABOHHO KJIeTKOHl KODOTKO3aMKHYTOrO POTOpPA CepHH
MA, a 1pyrde npu npaBHILHOM BhiGOpe CXeMbi BKJIOUEHHs! H NapaMeTpOB
KOHAEHCATOPOB — XOPOLIO (aCHHXPOHHbIe 3JeKTpoaBuratend cephit A, AO,
AO2, [, AOJI, ATIH, YAL).

MouwHocTs ucnosib3yeMbix 3MeKTPOABHraTeJell OrpaHHYHBaeTCa BeJB-
YuHO# 10NYCTHMBIX TOKOB NUTAIOLIEH CETH.

Cnocobbl aBTOMaTHUECKON 3aIMTHI
TpexcasHoro ABurarens Npu OTKMIOUEHMM hasbl
SNEKTPHUECKOH CeTH

Tpexdasnble 31eKTPOABHraTe/NH NPH CAYYAHHOM OTKIIOUEHHH OLHOH H3
(a3 OLICTPO MeperpeBaloTCsl H BHIXOLAT M3 CTPOS, eciH HX BOBpeMs He OT-
KMOYUTh OT ceTH. [Jst 3Tofi uenu pa3paboTaHbl pasjHyHblE CHCTEMEl aB-
TOMATHYECKHX 3alIHTHBIX OTKJIOUAIOLUIHX YCTPOHCTB, OAHAKO OHU JHGO
CIOXKHBI, THGO HeJl0CTaTOUHO YYBCTBHTENbHHI.

3alHTHEIe YCTPOHCTBA MOXKHO YCJAOBHO Pa3jeJIMTh Ha peJieiinble H IH-
OJHO-TpaH3HCTODHble, Penefidbie B OTIHYHE
OT AHOJAHO-TPAH3HCTOPHHX OoJlee MPOCTH B K mpexgasHod
H3TOTOBJEHHUH. cemu

PaccMOTpHM HECKOTBKO penefinblx cxeM 4 8, ¢ fyeK
aBTOMATHYeCKOA 3alllHTH Tpex({asHoro ABH- )
rarelis fOpH cAyyaHOM OTK/IIOUeHHH OAHOMN
13 (a3 NHTaHHS SJIEKTPHUECKOH ceTH.

Iepsoul cnoco6 (puc. 14). B ob6uiunyio
CHCTEMY 3amyckKa Tpex(dasHoro aBHraTelf
BBEJEHO JONOJHHTENbHOE pele P ¢ HopMallb.
HO pa3oOMKHyThMHM KoHTakTami Pl. [lIpn nHa-
JTAYRH Hanpsixenus 8 TpexdasHoH cern 06-
MOTKa [ONOJHHTEJBHOTO pesie P nocTosHHO —‘—' Mt

HAXOAHTCA MNOJ HampsKeHHeM K KOHTaKTH

P1 saMgruyte. [Ipu HaxaThH kHONKH <«Ilyck»

yepe3 OGMOTKY 3JEeKTPOMar#HTa MarsHTHOTO @
nyckatens MII npoxXoAHT TOK H CHCTeMOR

KOHTaKkToB MIT! 31eKTpOABHTaTENb MOLKJIIO- Prc, 14
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126 Nasika, npunou, cpaocul Ana 3nexkTpo-
MOHTaXKHbIX paboT

CoennHenne MeTaJJIHYeCKHX JAeTajefl MOCPeACTBOM MAfKH OCHOBAHO Ha
ABneHuH AHGdysun. Bo speMs mafikm NpoHCXOAHT B3aHMHOE PAaCTBOPEHHE
H Anbdy3ns npHnos H OCHOBHOTO Meranina. BcreicTBHe 3TOro nocje oc-
THIBAHHSI NPUNOS MOJNy4aeTcss MeXaHHUECKH NpOyHoe coejnHeHHe, ofsaja-
liee Xopoulel 3J1eKTPONPOBOAHOCTBIO.

Pasnnyalor naiiky TyronnaBKHMH (TBEPABLIMH) H JIETKONJAABKHMH (M-
KuMyu) npunosiMi. IIpH 3J€KTPOMOHTaXHbIX paGorax (cGopka pajpHoanna-
pPaTyphl) HCHOJAB3YIOT TOJBKO JIETKOMJIABKHE NPHMOOH C OTHOCHTEJNBHO HH3-
Koit TeMneparypoii naasaenus (ao 300° C).

CoenHHeHHIO fieTasell NaHKOH MPENATCTBYIOT CYLIECTBYIOIIHE HA MOBEPX-
HOCTH MeTaJlJIoB NJIEHKH OKHCJIOB, XHpa H Tpa3H. as uX yRajeHHs COeRH-
HfleMble NOBEPXHOCTH TIIATesNbHO 3auHinalor. Kpome toro, Bo n3GexaHHne
OKHCJIEHHs NOJ JeHCTBHEM Temsia H KHCJOPOJAA BO3AyXa BO BpeMsi camof
nafiky ee BeAyT ¢ NPHMEHEHHEM BCIIOMOraTe/bHOTro BelllecTBa — hiioca,

JlerkonaaBkue npunoH (cM. TabjHNy) nNpeACTABJASIOT coGOH cHJaBhl
0JI0Ba CO CBHHIIOM.

BykBnl B ofo3HaueHHH MapKH npumnost ykasmsawr: I1— npunoit, O —
oJoBAHHMI, C -— cBHHUOBLIA, UH(PH — BeCOBOe cojepkaHHe B INpHNOe
oJioBa B mpoueHtax. Hanpumep, B npunoe I10C-18 comepxurca 18% onosa
(ocranbHoe cBHHeDn).

i nonyueHns cneyuaJbHEIX CBOHCTB B COCTAB OJIOBSHHO-CBHHUOBLIX
NPHIOEB BBOAST KaJAMHM, BHCMYT, CypbMy M JADYTHE METaJJhl. Hanpumeg,
ITOCK-50 — onoBsiHHO-cBHHNOBLIH npHnoll ¢ JAoGasaexneM xanmus (50%
osoBa, 18% xamMmus, ocTanbHOe CBHHEL).

Boinyckaloresi serkonsiaBkHe NPHIOOH B BHAE YYIIEK, JHTHIX NPYTKOB,
NPOBOJIOKH, JieHT (DoJIbrH, 3epeH, 3amoJHeHHHIX KaHHdosablo, Tpy6GOK AHa-

JlerkonaasKkue Npumoq

Temnepatypa

nJaapyeHus, °C O6naCTb npUMEHeUUs

Mapka npunos

M0oC-61 . 190 IMafika TOHKHX CHHPAJbHBIX NPYXHH B H3-
MEPHTeNbHHX NpHOGOpax ¥ APYFHX OTBETCTBEH-
HHX JeTajefl H3 CTaji, MeAd, JAaTyHH, GDOH-
3H, KOTAA HeNOMYCTHM WJIM HexeNaTeleH BH-
COKHil narpeB B 30He naiikd. [lafika TOHKHX
(nuamerpom 0,05—0,08 MM) 06MOTOUHMX NpO-
BOJOB, B TOM YHC/Je BHICOKOYAaCTOTHHX (/HT-
ueHapaTa), BHBOJOB OGMOTOK Pa/li03/1eMeHTOB
H MHUKPOCXEM, MOHTaXHHX NPOBOAOB B IOJH-
XJAOPBHHU/IOBOH H30/AUMM; a TaKkKe Nafika B
TeX CAyYasx, Korfla TpeGyeTcs NOBHIIEHHAS
MeXaHHuYecKas IMPOYHOCTD M 3JEKTPONPOBON-
HOCTB

[10C-50 222 To ke, HO KOrjla ONMYCKaeTCH BHICOKAs TeM-
nepatypa marpesa
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Hpodoascenue

[
MapKa NpHnos nﬁ::},‘jﬁﬁ;’:"ﬁ: O6nacTh NpHMEHEHHS
110C-40 235 IMafika TOACTHIX NMPOBOAOB TOKONPOBO/SLIMX

AeTajeil HEOTBETCTBEHHOrO Ha3HAUeHHs, HAKO-
HEUHHKOB, COeIHHEHHH IIPOBOIOB C Jemecrka-
MH, KOrjla [ONMYyCKaeTc Gojee BHICOKHE Ha-
rpes, uem i [TOC-61 uan ITOC-50

TI0C-30 256 Jlyxenne # nafika MeXaHHYeCKHX HeTaneft
HEOTBeTCTBEHHOTO HA3HAUEHH H3 MeiH H ee
CIUIABOB, CTalH U XKeJiesa

T10C-18 277 Iaiika npu NOHMKEHHBHIX TPeGOBAHHAX K
NPOYHOCTH WIBA, AyxKeHHe mepen mafikoil. ITaft-
Ka JeTajieil HEOTBETCTBEHHOIO Ha3HaueHHs H3
Meld H ee CNAaBOB, OUMHKOBAHHOTO XeJe3a H
cTaau

TIOCK-50 145 ITakika pmeranefi M3 MeAM M ee CIOAaBOB, He
JOTMYCKAIOUIUX MecTHoro neperpesa, [laiika
HOJYTIPOBOAHHKOBHX NPHGOPOB

TIOCB-33 - 130 IMajika naaBKAX nperoxpaHHTeseft

TIOCK-47—17 180 Tlafika DPOBOAOB M BLIBOJAOB 3JIEMEHTOB K
ClIOI0 cepefpa, HAHECEHHOI'O Ha KepaMuKy Me-
TOJOM BKHIraHHSA

Cnaas Poge 97,3 IMatixa u nyxkeHue, Koraa tpeGyercs 0co6o
Cnaae x’Apce 79 HH3Kasd TeMIepaTypa MJaBieHHA IPHIOS
CnnaB Byna 60,5

MeTpoM oT | fo 5 MM, a TaKXe B BHAE MOPOIIKOB H NACT, COCTABJIEHHHIX
H3 NopoWKa ApHNOs ¢ XHAKHM daiocom. HaunGonee ynobeH Ans MOHTaxa
npunoi B BUAE TPyGOK, 3an0JIHEHHBIX KaHH (HOJIbIO,

®mochl. Bo BpeMst naiiku TemnepaTypa COefHHSIeMBIX AeTajiefi MOBLI-
Inaercsi H CKOPOCTb OKHCJIEHHA HX NOBEDXHOCTH 3HAYMTEJNbHO BO3pacTaer.
Benencrere 3TOro npHOoll He CMauHBAaeT coefiHHseMble aerand. [las pa-
CTBODEHHSI H yJlaJleHHsl OKHCJA MpHMeHsI0T dutockl, OHH Hafe:KHO 3allH-
INal0T MOBEPXHOCTh MeTal/ia H IPHNOSl OT OKHCJEHHS, yJydIIaloT yCJIOBHS
CMAaYHBAHHSl MeTa/JIH4eCKol IOBEPXHOCTH pAacN/iaBieHHbIM NPHIOEM.

[To neficteuo, okasbiBaeMOMy Ha MeTa/ll, NoABeprawuiHics naiike,
(buatockl pa3fiedislOT Ha XHMHUECKH aKTHBHBIE (B GOJIBIIHHCTBE CBOEM KHC-
aoruele) (cM. Ttabanuy). IIpm MoHTaxke 3JeKTpo- H pajHoannapatyphl
IpHMeHeHHe KHCJAOTHBIX (JIIOCOB He JOMYCKAaeTcsl, Tak KaK ¢ TeYeHHEM Bpe-
MeHH HX OCTAaTKH paspylalOT MecTo NMafiKH H M3Jiesine BBIXOLHT H3 CTPOSL.

K GecKucjoTHEIM (JaiocaM OTHOCATCA KaHH(OAb B (JIOCH, NPHTOTOB-

JigeMble Ha ee OCHOBe ¢ Jo6aB/JeHHeM HEaKTHBHHIX BelecTB (CHHpTA, CKH-
nupapa, ranuepuHa) (cM. tabuaniuy). OcraTok KaHH(pOMH HErHIPOCKONHYEH
H He BHI3BIBA€T KOPPO3HH MASIHOTO COeIHHEHHS.
. Mafixa. KavecTso mafiKM BO MHOTOM Onpefle/iseT HOPMAJNbHY» H Ha-
AexHylo pa6ory annaparypbl. [sis nojydeHus HOPOYHOrO MNasiHOrO COEAH-
HeHHus1 Heo6X0OAMMO, YTOGH MECTO maifiky GblJIO TIATEJbHO OYHILEHO OT Fps-
3H, XHDOB, NPOJYKTOB KOPPO3HH M OKHCABIX MeHok. [Toatomy nepex naii-
KO# MOBEPXHOCTH COeJHHSEMbIX JeTalell HYXHO 3a4HCTHTb UTH(OBaIbHOH
HIKYpKoH, cTaJibHOM WETKOH H T. 0. H 06JyIHTD.
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1ipy MOHTaXe pajapoannapatypbl OPHMEHSIOT 3JIeKTPHUECKHEe MasibHH-
K#, BLIGHDAsA HX MOWIHOCTb W TeMIlepaTypy Harpepa paboueit 4acTH B 3aBH-
CHMOCTH OT KOHKpETHHIX ycJjosuil. Hanpumep, npu nafike coeauHenuit Ha
ne4yaTHOH nyaTe yAo06eH nasabHHK C TOHKHM XaJioM.

AktupHHe (KHCHOTHHE) durochl

Cocras, 9

Xnopuctelt  gunk — 25—30;
congHaa xuciora — 0,6—0,7;
BOJla — OCTAaNbHO®

XaopHCTHIM LHHK (HaCHIUEH-
HHH pacTBOp) — 3,7; BazesHH
TeXHHuecKHH — 85; AHCTHAMH-
poBaHHas BOJa — OCTaJbHOE
(dparoc-nacra)

Kanudoab — 24; xAOPHCTHIH
UHK — |; COHPT 3THAOBHH —
oCTanbHO®

Kanudons — 16; xnopucnlﬁ
UMHK — 4; BasejHH TeXHHUe-
cKuit — 80 (¢.roc-nacra)

Xnopucrwit uuwnk — 1,4; rau-
LEePHH — 3J; CIUPT 3TH/IOBHH —
40; BoJa AHCTHIAMPOBAH-
Hasg — ocTa/ibHoe

O6Js1acTe NpHMEHEHHS

Crioco6 ypaneuus
OCTaTKOB

[Mafika neraneli H3 YepHBIX H
IBETHHX MeTa/JIOB

To xe, Koria mo poxy pabo-
TH yH0GHee NMOJb30BaTLCA INa-
cTol

[Tafika uBeTHHIX H AparoueH-
HBX MeTajioB (B ToM uHcie
30710Ta), OTBETCTBEHHBIX Je-
Tajell U3 yepHHX MeTa/lNoB
To ke, gaf noaydeuus co-
€AHHEHHH NOBBIIEHHOA INPOY-
HOCTH, HO TOJIbKO jeTaned
npoctof  kondurypaguH, He
3aTPYAHAOWEH NMPOMMBKY
INafika Hukeas, NJAaTHHH H
CNIaBOB, B KOTOpPHE BXOMHUT
NAaTHHA

beckucaoTHbie (haocH

Tuwartenbuas
MBIBKA B BOJe

fpo-

To xe

[lpoMuBka B aue-

TOHE

To xe

TwaTenbHas
MHBKa B BOJe

npo-

Cnoco6 ypanenus

Cocras, % O6aactb TpUMeHEHUA OCTATK OB
Kanndoab cBeraas [lafika Mend, naTyH#, 6ponanl | [IpoTHPKa  KHCThIO
JIETKOTIJIABKUMH TPHIOAMH HJI TaMIIOHOM, CMO-

YeHHHM B CIHPTe
HJIH aleToHe '

Kauagoab — 15—18;  cnupr| To xe, u naitka B tpyaso- | To xe

9THAOBHI — OcTa/bHOE ((aI0c| LOCTYMHBIX MeCTax

CIIUPTO-KAHADOBHELf)

Kanagoub — 6; rantepun — | To Xe, npn MOBHIIEHHHX Tpe- | To xe

14; ciaprt (9THAOBHWA MM Je- | 60BaHHAX K rePMETHUHOCTH

HATYpHPOBAHHBI®) — oOCTajb-| MasHOrO COeJHHEHHS

Hoe (¢JIoc rJHLepHHO-KaHU-
GosTbHKI)
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-+ Ilepea paboTon nmasibHUK HeOOXOAHMO MOATOTOBHTb: mpHaaTh HeoOXo-
nuMyo GopMy ero pabouelt yacTH KaJa H o6Jayauth ee. JI/si 3TOrO KOHel
)ajla peKOMeHIyeTcs BHauajie OTKOBAaTb, a 3aTeM OfMHJHTb HanHJbHHKOM.
Haxsien yMeHbLIaeT HHTEHCUBHOCTb PACTBOPEHHS MeIM B NpPHNoe M 3aTpyl-
HsieT of6pa3oBaHHe PaKOBHH, KOTOpHIE YXV/IIIAKT CTEKaHHE NPHNOS B MECTO
nafkKd, yXyAWAKT TEIVIOBOH KOHTAKT C HHM H, CJ€JL0BATE/NbHO, 3aMeJISIOT
npouecc nadku.

ITepens obnyxupaHHeM nasJbHUK pa3orpeBalOT H ouHINanT pabouylo
MOBEPXHOCTh KaJja KaHHboJabio. [leperpe nasanbHHKa nepefl YHCTKOH Ka-
HHGOJMBI0 HenonycTHM. [loKphiBaTe NASJIBHHK CJI0eM KaHH(OJH HYKHO
cpasy ke, KaK TOJIbKO OH HarpeeTrcsl A0 TeMNepaTyphl MJaBJeHHS KaHH-
donn. Ecan xe nasaipHHK neperpejicd H 3ayHUIEHHAas YacTb NOKpHJIAch
CJIOEM OKHCH MeJH, TO NasJbHUK CjlelyeT OCTYIHTb H BHOBb 3a4UCTHTb Ha-
NHIbHUKOM,

IIpu nafike coepMHeHHH Ha MeYaTHBIX MJIATaX W BHIBOJOB TPAH3HCTOPOB
TeMnepatypa pafouell yacTH nasJibHHKa He [oJXHa npephiuath 260° C.
PerynnpoBaTh TeMnepatypy nasuibHHKa yAOGHO H3MeHEHHEM HanpsiKeHHA
NMHTAaHAS C INOMOINBIO aBTOTpaHCHOpPMATOopa HJH ADYTHX pEryJHpYIOUIHX
yCTpOHCTB, ONUCAHHBIX B KHHUTE.

Hanexnocte coelvHeHHss B MecTe NMaHKH 3aBHCHT He CTOJBKO OT KO-
JHYECTBA HaHECEHHOro NPHUIOfA, CKOJAbKO OT KayecTBa MpeJBapHTEJbHOTO
o6nyKeHHS H Mporpesa Jeranefl.

Ecnn npunos ans nafikm tpebyercst HEMHOTO, TO ero NMEPeHOCHAT 3any-
KEHHHIM KOHHOM masibHHKa. XOpOoUIo IpOrpeB MecTo cnast (HoGHBIIHCH
pacTeKaHHsl TMpHMOA), OTHHMaOT nasabHHK. OcTelBasl, NpHNof HAaJeXHO
CKpenJjisieT cnauBaeMeie JeTajH. [Ipn HOpMaJbHOM nporpeBe Mecro chas
MOJIY4aeTcsl CBETIbIM H GJiecTALIHM.

ITpu paboTe HelOCTATOYHO HarpeThiM nasIbHHKOM npHnoi Ha cnau-
BaeMbiX MOBEPXHOCTAX GBICTPO OCTHIBAET H IIpeBpaliaeTcss B KalleoGpas-
Hyl0 Maccy. MecTo crnasi okasplBaeTcsi MaTOBbIM, LIepOXOBaThIM. B pesynb-
TaTe nafka noJyyaercs HENPOYHOH.

7 E—

B Hacrosimee BpeMs B 2/1eKTpOGHITOBOH TEeXHHKE CTaJiil WIHPOKO HC-
MoJb30BaTh aNIOMHHHH H ero cnjaBbl, KaK, HanpuMep, aJOMHHHEBLIE 3JeK-
TPHYeCKHe NpPOBOAA B TpaHChopMaropax-cTaGUJH3aTOpax HaNpsKeHHs H
T. 1. [locKonbKy anOMHHHH H €ro cljiaBbl, CONPHKACAsiCh ¢ BO3LYXOM, Gk
CTPO OKHCJAAIOTCH, OGbIYHBE MeTOJbl MAaHKH He Jal0T YIOBJAETBOPHTENbHbIX
pesyabraToB. HHuXKe onmchiBaroTcs paafHuHble cnocoGbl mafiKH aJIOMHHHA
OJI0BAAHHO-CBHHUIOBbIME npunosMu [TOC-61, TTOC-50, ITOC-90.

1. Ins cnamBaHHs JBYX aJllOMHHHEBHIX NPOBOJOB HX NpeABapHTEJNLHO
3aJyXHBAOT. lng 3TOro KoHey npoBOJAa NMOKPHLIBAIOT KaHHGOJBIO, KJIAAYT
Ha MAH(OBaIbHYI0 WIKYPKY (CO CpeAHHM 3€pHOM) H TOPAYHM 3aJyXKeHHLIM
MasJIbHHKOM MPHXHMAIOT K ULIH(OBATbHOH IIKypKe, Apd 3TOM MasbHHK
OT NpOBOAA HE OTHHMAIOT H HA 3aJyXKHBaeMulli KOHey Bce BpeMs Ao6aB-
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-+ Mednoui npobod

[ Jasior kKaHndoab. ITposox 3anyxH-
(20n01i1)

BaeTcss Xopollo, HO BCe OnepaLHH
HPHXOJHTCS HOBTOPSATHP MHOrO pas.
3arteM naifika njeT o6bLIYHBIM NMOPSA-
KOM.
Jlyumue pesyabrathl MoJjyyaior-
csl, ec/iH BMecTO KaHH®OMH IpHMe-
HATh MHHepaJbHOoe MacjJo I
HIBeHHBIX MalHH HJH eJOoYHoe
Macjao (A1 YHCTKH OpYXHS Iocje
CTpeabOH ).

2. Ilpn mafike JHCTOBOro aJjio-
MHHHSI HJIHM €ro CHJIaBOB Ha 1IOB
HAHOCAT TOPAYMM NasiibHHKOM Ka-
HHGDOMb ¢ MeJKHMH JKeJe3HBIMH
onunkami. [TasanbHHK 3aJjyXHBaer-
cfl, H HM HaYHHAIOT NpPOTHPATh Me-
CTO lIBa, A06aBAsAs Bce BpeMs MpH-
Puc. 159. Verpoficteo a1s omenenns ~MOH. ONHIKA CBOHMH OCTPLIMH rpa-

aJIOMHHAEBOH MOBEPXHOCTH HAMH CHHMAalOT C MOBepXHOCTH
OKHCb, H OJIOBO NMPOYHO HpPHCTAeT K

amomuunio, Ilasor xopoillo Harpe-

THIM nasajbHHKOM. [lnss mafikp TOH-
KOro aJIOMHHHSI JOCTATOYHA MOILHOCTBL NasajbiHka 50 BT, ans amoMuHuA

ToJuIHHOH | MM H Gojee KejaTedabHa MouiHocThb 90 BT, ecan TonuipHa
Gonee 2 MM — MecTo nafiKH HeoGXOAHMO NPOrpeTh NASILHAKOM H TOJbBKO
ocjie 3TOr0 HaHOCHTh QJIIOC M NPOH3BOAHTR naiKy. 3Jech TakKxke ¢ yche-
XOM MOXKHO NPHMeHSIThb B Kauecrse ¢uloca MHHepasJbHOE MacJo.

3. OpuruHajbHBA cnoco6 nafkH ajlOMHHHEBBIX [POBOAOB H aJIIOMH-
HHepoll moBepXxHocTH. Ilepen maiikofi anlOMHHHEBYI0 MOBEPXHOCTh (MPOBOA

HJIH NJIACTHHKY) NpejBapHTe/bHO OMEIHSIOT, HCNOAb3ys MPOCTERIIYIO yCTa-
HOBKY JUJIsi Ta/lbBAHHUECKOrO MNOKPLITHS, onHcaHHYI0 B copete 121, Ho Mox-

HO cjaeiarth npome. Mecro nafikn 3aypmaloT ULIHGOBaNbHON IIKYpPKOi H
aKKypaTHO HAHOCAT Ha Hero HEeCKOJNbKO Kamesdb HACHIIEHHOTO pPacTBOpa
MeaHoro kymopoca, lanee kK anoMuHHeBo# geTann (NpoBoj HJIH nJacTH-
HA) NOAK/IOUAIOT OTPHUATEJBLHHIH MOJNIOC HCTOYHHKA [OCTOSIHHOrO ToKa
(BBinpsMuTENb, GaTapeiika OT KapMaHHOTO (GOHApS HJH aKKYMYJSTOp), a K
NONIOKHTEIbHOMY TOJIOCY MNPHCOEAHHSIIOT KYycOK MeJAHoro npopoja |—
1,2 MM (6e3 H30MSIMHH), HAXOAAUIETOCH B «YCTPONCTBE», BLHIMOJHEHHOM Ha
6ase 3y6HO# mweTkn (cM. pHc. 159). MenHbIl NPOBOA HAaXOAHTCS B IIETHHE
3y6HOM IIETKH TaK, 4To6bl HPOBOJ He KacaJiCsi MOBEPXHOCTH aJIOMHHHA BO
BpeMsl TpeHHsl IeTHHbl (OMEJHEHHs) MOBEPXHOCTH JeTasH. Uepe3 HeKoro-
poe BpEMs Ha NOBePXHOCTH aJIOMHHHEBOH JeTajH oceflaeT ¢JOH KpacHo#

MeJlH, KOTOPHH nocjie NPOMBIBKH H CYIIKH JYAST OGLIYHEIM criocoGoM (ma-
SITBHHKOM ).

Aromunueban
naacmuna

Hpumeyanne. B npoMblllleHHOCTH M PEMOHTHOH NpAaKTHKe I MaiiKy
MOHTAXMHbIX 3JEMEHTOB H3 AJIIOMHHHS H ero CIJIaBOB, a TaKXe coeJHHe-

HHSl MX ¢ Melbl0 H IDYTHMH MeTaJljlaMi NPHMEHSIOT NpHnon mapox [T150A,
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I1250A n 11300A. Ilaiiky nponasoasit OGHIYHEIM nasJbHHKOM, Xajo KOTO-
poro nmporpero Ao remnepatypal 350°C, ¢ npuMeHeHHeM ¢iioca, npeAcTas-
AA101ero coboi cMech OJIEMHOBOH KHCJIOTH H HOAHAA JUTHSA,

128 Yro Heo6xoAMMO 3HATL O Hape3aHMM
pe3bbbi ’

Buytpenunioio pesnGy HapesaioT ¢ MOMOWbIO MeTYHKOB. IIpH Hape3aHHH
pesbbbl AHaMeTpoM A0 8 MM BpYUHYIO NOJb3YIOTCS KOMIJIEKTOM H3 TpeX
METYHKOB: YepHOBOTrO, CPEeJIHEr0 H YHCTOBOrO, KOTOphle Ha IHJIHHIPHYECKOH
YaCTH XBOCTOBHKA MMEIOT COOTBETCTBEHHO OJAHY, ABE H TPH KOJbIEBHE DH-
ckH. BoJbllioe 3HaueHHe HMeeT NpaBHJbHBIA BHIGOp AHaMeTpa OTBEPCTHSL.
Ecan nuaMerp Gosbiue, ueM CJAEAYET, TO BHyTpeHHsisi pe3bfa He GyneT HMeTh
MOJHOr0 npoduas H NONYYHTCH HenpouHoe coeiHHeHHe. [IpH MeHbLIEM
AHAMETPE OTBEPCTHA BXOJ METYHKa B HEro 3aTpPylHeH, 4TO BeleT K CPHBY
NepBBEIX HUTOK Pe3bOH HJIH K 3aKIHHHBAHHIO H NMOJOMKE METYHKa.

Jnamerp oTBepcTHS noJ4 MeTPHUECKYIO Pe3sn0y MOKHO NPHGJIHKEHHO
ONpeNeNHTb, yMHOXKHB pasmep pe3nbul Ha 0,8 (Hampumep, AJs pe3bOn M2
CBepJIo AO/IKHO HMeTh AnaMerp 1,6 MM, ana M3 —2,4—2,5 MM u T. 1. (cM.
TaGJauLy).

JnameTpnl CBepA AJSt BLICBEDIHBAHMA OTBEPCTHH
noj Merphiyeckue pe3nGul

-—

JnaMeTp cBepJia JuaMeTp cpepaa
Hapyxuuiit (MM} Anst Hapyx sl (MM) Anst
AHamerp - 1 AHameTp
pe3nObl, MM q9yryHa, craju, pesbOu, MM 4yryHa, cran,
6poHsb natryun 6pouabl NaTYHH
1 0,75 4 3,3 3,3
1,2 0,95 5 4,1 4,2
1,6 1,3 6 4,9 5
2 1.6 7 5,9 6,7
2,5 2.9 8 6,6 6,7
3 2,6 9 7,7 7.4
3,5 2,9 10 8,3 8

Cnavasa pe3b0y Hape3alOT nepBEIM METYHKOM, 3areM — BTopaiM. Jlis
CKaJILIBAaHHUS CTPYXKH METUHK MOCje Kaxkaoro o6opora mo 4acoBo# CTpel-
Ke NOBOPaYHBAIOT Ha noJj-o6opora B obpaTHoM HanpapieHuu. s oxJa-
MACHHS METYHKa H yMeHbUICHHS YCHJHS NMPH Hape3aHHH pe3blol NPHMEHS-
I0T CMa3KH: 1Jif ajlOMHHHSI — KePOCHH, AJIi MeJH — CKHNHZap, HAJsd CTa-
I — 3MyJbcHIO. BpOH3y H uyryH pexyT 6e3 cMa3kH.

IIpH Hape3aHHH IVIYXOro OTBEPCTHA €ro TAyOHHA JOJXKHA OHTH 60Jb-
me, uyeM AJHHa TpeGyeMo#i pe3nlnl, Ha 3—4 MM. Ilpu srom meoGxoaHMO
NepHOAHYECKH BHIBEPTHIBATH METUHK AJA YAaJ€HHS H3 OTBEPCTHS CTPYXKKH.

Hapy:kHnyio pe3s6y Ha BHHTaX, 60/TaX H IIMHJIbKaX HAPe3aioT BPYUYHYIO
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¢ MNOMOIRI0O nJaallek. [duaMerTp CTEepXHeH NOoA HapyXHYI0 METpHYECKYIO
pe3nby caenyer noAbHpaTh no TaG/aHue.

Huamerpsl CTepKHe#i Noj MeTpHuecKyr pesnly,
BBINOJIHAEMYH) TJIAIKAMH

Hapyxubii i apyXHublii
AHaMe'Fg Deiﬁﬂ’ crél)l:::g.fpmm ﬂ“:‘-x“e;;}l; pe3bGEl, cré})P;sl:ngMM

MM MM

3 2,94 6 5,92
3,5 3,42 7 6,9
4 3,92 8 7,9
4,5 4,42 9 8,9
5 4,92 10 9,9

Crepxxenb mnoj pe3nby HOJKEH HMETh YHCTYIO NOBEPXHOCTh; HEJb3s
Hape3aTb pe3b0y Ha CTePIKHAX, NMOKDPHITHIX OKaJHHOH HJIH pIKaBUHHOM, Tak
KaK B 3TOM cJyyae MJallkH ObCTPO H3HalIuBalotcs. [lepen Hape3aHuem
pe3bObl CTeplKeHb 3aXKUMalOT B THCKaX TaK, 4roGbl €ro KOHeLl BHICTYmaJl
HajJl ypoBHeM ry6OK THCKOB HeMHOro Goviblle AJIMHBI Hape3aeMo# uacTd, a
Ha CcaMOM KOHIle CTepXHs CHHMaloT ¢acky. B Hauasle Hape3aHHs pe3bbH
Heo0XOAHMO CJeAuTh 3a TeM, 4ToGbl NJalllka Bpe3allach B crepieHb 06e3
nepekoca. [Ipn nepekoce nuamkH npoduab pe3pOBl HCKaxaercs, a 3y0Obs
NJIaIHKH MOTYT CJOMaThCA,

<Bepn, BUHTOB W3 OTBEPCTHH

I 29 Cnoco6bl yaaneHMs CNOMAHHBIX METUMKOB,
METannMueckMx geranen

JloBO/IBHO 4acTO NMPOHCXOAMT NMOJOMKA METYHKOB IPH Hape3aHHH pe3b-
6bl, BUHTOB NMPH JeMOHTa’Ke, MOJIOMKa CBepJl MPH CBEpJeHHH H T. 1.

CaMmpiii npoctofl cnocof H3BJeueHHs CJAOMaHHOTO HHCTpYMeHTa — 3T
TpaBJIeHHe,

IMonomanume Merunkn M1, M2 H M3 u cBepsia 3THX Ke pa3MepoB B
LeTajsiX M3 I[BEeTHEIX MeTa/lJIOB H3BJeEKaloT nyTeM TpaBJaeHHsi 00JiOMKa
a3oTHofl kKHcsoTOH, CTeK/SHHON MM JepeBSHHON naJjJoukoH GepyT HEMHOro
KHCJIOTH M HaHOCAT Ha oGjaoMoK. KucjoTa «KHnuT» H, NPpOHHKas B KaHaB-
KM, pasbeflaeT pexyline KpOMKH MeTYHKa HJIH CBepJa.

M3 ckBo3ubix oTBepcTHH 0GJIOMOK METUHKa WJIH CBepJla mocje Tpas-
JleHHs BBIGHBaIOT GOPOAKOM, a B IVIYXHX OTBEPCTHSIX TPaBAT [0 MOJHOTO
pPacTBOPEHHA PeKYIHX KPOMOK.

Yro6L npefloXpaHHTh CTajbHble JeTajH OT DadbelaHHs KHCAOTOH, no-
BEeDXHOCTh OKOJIO CJAOMaHHOro MEeTYHKa HJM CBepJa NOKpHBaloT napadu-
HOM HJIH BOCKOM.

[TonomanHble MEeTYHKH M6 u BBILE YAaJSI0T ONpaBKo#, HMelowell Tpu-
geTLIPpe TOPUEBBIX BLICTYNA, KOTOpHle 3aBOAATCH B KaHaBKH OGJOMKa MeT-
YHKa; BpallleHHeM ONPAaBKH BBIBHHUMBAIOT METUYHKH.
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- HonoMaunbin METHHK, CBEPJIO HJIH BHHT MOXHO H3BJ€Yb H3 OTBEPCTHA
MeTaNJIM4eCKOH JIeTaslH, MCNOb3YsA JIeKTPOHCKPOBYIO YCTaHOBKY, OlHcaH-
nylo B cosete 90.

Heranb unu H3felHe NOAKJIIOHAIOT K YCTAaHOBKE H B 3aXKHMHOM yC-
TPOHACTBE 3aKPEMJISIOT MJIOCKHA JIATYHHBIA CTepXeHb (JEKTPOL) pa3MepoM
qyTh MEHbllle AHaMeTpa CJIOMAaHHOTO METHYHKa, CBEpJa HJIH BHUHTA H BLIXKH-
raloT B o6JIOMKe KaHaBKy NOJi Jie3BHe OTBEPTKH. 3aTeM OGJOMOK BLIBHH-
qUBalOT OOBIYHOH OTBEPTKOH,

130 Kax otBepHyTb CTapylo cTanbHylo ranky
€ 3ap)KaBneHHON pe3bbbl

OueHb 4acTo cTapasi CTajbHasi rafika He OTBHHYHBAeTCH MOTOMY, YTO
sapxapesia pe3bba. B atoM ciyuae pekoMeHAyeTCs BBHICTYNAIOMIYIO NMOBEpX-
HOCTb 60/1Ta M rafiky CMOYHTH KePOCHHOM H BBIXK/IATh HEKOTOPOE BpeMs.
CunctuB ¢ 60JsiTa OTCTaBUIYIO P3KaBUMHY, HAaJ0 CHOBA MONBITATBCS OTBHHTHTD
rafixy. Eciu aro cpenath He yjaercs, To 10 IpausM rafiku HyXHO JIETKO
pocTy4aTbh MoJIoTKoM. [afika mocse sToro oOBIUHO JIerKO OTBHHYHBAETCA.
Eciu Xe H 3TO He NOMOTaeT, TO HYXHO CHJBHO Harperblii KycoK MeTajJa
HJIH nasJbHHK NPHJOXHTL K rafike. Harpepasice, MeTals ra#iku pacuiu-
pfeTcs, H pXKaByHHa paspyluaercs. ITocse 3TOro HyXKHO NMyCTHTb HECKOJb-
KO KaneJb KepOCHHa B 3a30p Mex1y 0GOJTOM H raiikoH, a 3aTeM OTBEpHYTb
Pafiky KJIOUOM.

MoxHO HCnoJb30BaTh H Tako#l cnoco6. Bokpyr 3apikapieHHOH rafikd
H3 MJaCTHJMHA MJIH BOCKa J1eJ1aloT OrpaKjeHue B BHJE KOJIblla ¢ BHyTpeH-
HuM auameTpoM 30—40 MM H BHICOTOH, mpeBHIUAIOIiEH BEHICOTY rafikH Ha
3—4 mM. B npocTtpaHcTBo MexAy ra#ikoit H KOJbLUOM 3aJHBAaIOT BOAY, NOJ-
KHCJIEHHYI0 cepHOH KHCJOTOH, H KJajayT B Hee He0OJbIIOH KycOYeK IIHH-
ka, Hepes 20—24 4 raflky MOXHO OTBEPHYTh KJIIOYOM.

Ectp emwe xopoumii cnoco6. Ha rpansx rafiku 3yOujom JenaioT 3apy0-
.KH. B pe3ysprate aHaMeTp raiiku yBeJHUHBAeTCS,, H OHa JIETKO OTBOpauH-
BaeTcs.

Yro6nl H3GexKaTh 3apxkKaBJjieHHs pe3b0bl y BUHTOB H raek, HX cMashbi-
BalOT CMeChl0 BaseJHHa ¢ nopolukoM rpadura, Talika, cMa3aHHas TakHM
COCTaBOM, JaXe yepe3 J0JTHE FOAB Jerko OTBEPThIBaeTCo.

I3I CHSATHE CTapbiX METANNMYECKHX NOKPLITHH
(pecraBpauus) ' :

Co cranabHOH NOBEPXHOCTH MeETaJJIHYECKOe TIOKPBITHE MOXHO CHATDH
ClIeyIOIHMH COCTaABaMH:

KosuuecTso Be-
CHHMaeMoe TOoKpHITHE CocTaB, KOTOpHM CHHMaeTCsl MOKDPHTHE mecTpa (r) Ha
1000 cm3 pacTBOpa

Xpoum Enku#t matp 200
Huxkenpb Cepnasn kucsiora (ya. B. 1,84) 20
Huxkenn A30THas kHCIOTA (KOHUEHTPHPOBAHHAS) 30
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I podorsrcenue

KousngecTno pe-

CuuMaeMoe MOKPHTHE CocCTaB, KOTOpbLIM CHHMaeTC NOKPHITHE necTsa (r) ua
1000 cM? pacTeopa
———

Menp XpOMOBLIA aHrHAPHA 150
CepHas kHcAOTa 1,5
Lnuk Coasinasi KHCIOTA 200
Enxn#t Hatp 200
[uuk IloBapeHnnas coab 15
ConsiHasi KHCJIOTA 100
Oanoso Ezxxnit HaTp 100
CaHuel Ezxxuit HaTp 100
Cepebpo A3oTHas KHcIOTa 200

HOKprTI/lﬂ C MelH H ¢e CIIaBOB CHHMAIOT CJENYIOLIHMH pacCTBOPaMH:

CuumMaemoe BetjectBO PacTaOpa, HCHOJbL3IyEeMOro Kouunenrpauus
NOKPHITHE ANs CHATHH TOKPHITHH pac ‘popHIOWEro
Bewecrsa, r/a
Xpom ConsiHasi KHCAOTA 100
Huxkenb A30THasi KHCOTa 30
Iluuxk Cepuas KHCJIOTA Kouuentpupo-
BaHHafl
Ilunk KaJnfinas ceantpa 60
Kaamui XpOMOBEIAi aHTHAPHA 110—150
132 Cnocobbl H3roToBnNeHUs HagNMCeN
M PUCYHKOB Ha meTtanne

Hannucu Ha MeTajuiHueckHX TaGJHYKax, H3rOTOBJEHHe IIKaJ H MHpO-
CTO PHCYHKOB Ha MeTaJJIHuecKoi NMOBepXHOCTH MOXKHO BBINOJIHHTb METOAOM
TpapJieHHsl (XuMHUecKoe (pe3epoBaHue, IPaBHPOBaHHE).

Xumuueckoe (pesepoBaHHe TakkKe MOXKET GHITH NPHMEHEHO AJMA YMeHb-
IIeHHS TOJAIIMHBEI MeTJIJIHYECKHX CTeHOK JeTaJef, yBeJHUYEHHsl JHaMerpa
OTBepCTHil WJIH yMeHnlleHHsi JHaMeTpa CTepxHell, 6OaToB H IUTHGTOB.

H3zeorosaenue nadnucu uau pucynka Ha arromuruesol naneau (BHIIyK-
Jioe H3006pameHHe — XHMHueckoe (pe3eposaHue). [loBepxHocTp MeTajsa
MONHPYIOT, MPOMBIBAIOT BOJOH M cymlaT. 3aTeM Ha Hee HaHOCAT HaANHCH
H/JH DHCYHOK JIIOOLIM CIHDPTOBBIM JIaKOM, NOCJe 4ero naHejb TPapBaT B lile-
JouH. MeTajil, 3auiHieHHBIH JaKOM, LIEJOYbI0 He TPAaBHTCA, H HalMNHCH
No/iy4aloTCst BBITYKJBIMH.

AnoMUHHE H ero ciiiapbl Jyuille TpaBuTh 10—15%-HBIM pacTBOpOM
elkoro HaTpus. CielyeT NOMHHTb, 4TO TakKoe ¢pesepoBaMHe MNPOHCXOLHT
ouenrb MensenHo. [lpu Harpesanun pactsopa Ao 60-—80°C 3a 20 MHH MoO-
JKeT PacTBODHTBCA MeTaJllsl TOJNIMHHOH | MM,

[ocsie TpaBJieHHS naHeJb TIATENBHO NMPOMEIBAIOT BOJAOH M MOJHDYIOT.

Hseorosaenue nadnucu uau pucynka xa AGTYHROU naneau (yriyGieH-
Hoe H300paiKeHHe — XMMHYECKoe rpaBHpOBaHHe), MeTa//HYeCKyi0 NMaHelb

214




image215.png
NOJIHPYIOT, NPOMBIBAIOT BOAOH H CY-
mwar. 3aTeM pa3orpeBalT A0 TeM-
nepaTypbl 60—70°C H noxpsiBaloT
cioeM TmnapadHHA, KOTOpH#, pac-
NJaBHBIIKCh, POBHO pacTeKaercs
no Bceit nosepxHocTH. Ha mnokp-
ryio napadHHOM MaHesab NEPEBOAAT
yepe3 KOINHPOBaJbHylo Oymary Haj-
MHCh HJH PHCYHOK. [asee octpuem
UrJIbl ¥ KOHYHKOM NEePOYHHHOrO HO-
Ka TIlaTeJbHO yAaJsaloT cJo# napa-
¢HHa Cc HaANHCH HJIH DHCYHKa, KO-
TOphle JOJXHL GHITh yrayO6J/ieHHH-
MH (TPOTpaBJIeHHLIMH).

ITo kpasM naHeJH M3 pa3MAr-
yeHHOro napaduna aeaalor GopTHK Boicotoll 8—10 MM (puc. 160). Tlocae
9TOr0 Ha NaHeJb Haaupaior 50%-Hbfi PacTBOp a30THOR KHCJIOTH, KOTOpBIH
pacTBopsieT (TPaBHT) MeTa/Jl B OUHIIEHHBIX oT napaduHa Mecrax, obpasys
HAJHCh HJIH PHCYHOK. Hak/IOHHB maHe,b, MOXHO HabJI0/laTh, HOCTATOUHO
JIH BHITpaBHJIACh HAAMHCh HJH PHCYHOK.

Brumanue! Tpasure naneab a30THOU KUCAOTOL MOXCHO TOALKO nod 8ol-
TANKOL UAU HA OTKPLITOM 8030Yyxe.

Korpa TpaBiieHHe OKOHYEHO, pacTBOp BBIIHBAIOT, a NaHesb TILAaTeJbHO
npombiBalor. Ocrapliufics napaduu Jerko ynajuTh, NOJOXKHB naHelb B
ropsiuyio Boiy, Harperyio o temneparypsl 90°C, u mporepeB ee cyxo#t
TPANKOH ¢ MeJaoM. Jlif npeloxpaHeHHS NaHeJH OT OKHCJEHHSI ee MOKpHI-
BalOT MPO3pauHHM JaKoM,

Puc. 160. Xumuueckoe rpaBHpoBaHHe

TpaBuibuble PacTBOPH AJ XHMHUYECKOTO dpesepoBanus

Merana TpaBHAbHbLIN pPactBop
Jlaryup u Gponsa 50% -Hbl pacTBOp KHCAOTH
AsoMunEi H Al0panioMUHEN 10—15%-Hbiit pacTBOp €4KOro HaTpa
Menb 70%-Hbl pAcTBOP XJAOPHOTO Kejesa ¢ f0-
6apaenneM 0,3—0,35% confnoit KHCAOTH
IR 8—12%-Hblll CMMPTOBON pacTBOp COMSAHOM
KHCJIOTH
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53CTCA K Tpex¢asHOoH cerH. Ilpu cayuyaliHOM OTKJIIOUEHHH OT CeTH IIpOBOJa
A pene P Gypmer o6ecToueHO, KOHTaKTH Pl pa30MKHYTCH, OTKJIOUHB OT Ce-
TH OOMOTKY MAarHUTHOTO nycKaTels, KOTOPHI cHCTeMOH KouTakToB MI1l
OTI/IOYHT ABHraresab OT ceTH. [Ipu OTK/IIOUEHHH OT ceTH npoeojgoB B u C
00ecTOYKBaeTCsl HemocpeACTBEHHO OGMOTKA MarHHTHOrO myckarets. B Ka-
YeCTBe JONOJNHHTENBHOrO pele P HCIOAB3yercsl penie nepeMeHHOro ToKa TH-
na MKV-48.

Bropoii cnoco6 (puc. 15). 3amuTHOe YCTPOHCTBO OCHOBAHO Ha NDHH-
uline CO3LaHHsA MCKYCCTBEHHOH HysaeBo#l Touku (Touka [’), ofpa3oBaHHOH
TpeMsi OJMHAaKOBbIMH KOHjJeHcaTopaMu C[—C3. Mexay 3TO#l TOUKO#i H HY-
JieBHM NpoBoAoM O BKJIIOUEHO IOMOJHHTENbHOE pee P ¢ HOpMaJbHO 3aMK-
IYTBIMH KOHTaKtaMH. [Ipn HopMaJsbHON paboTe 3JeKTPOABHrareds Hampsa-
KeHHe B TOuke (' paBHO HYJIO H TOK uepe3 OOMOTKY peje He NPOTEKaerT.
Fpu oTkM0UenHH ONHOTO H3 JHHeHHBIX NPOBOICE CeTH HAPYILAETCA 3JEKT-
pHyeckass cCHMMeTpHs TpeXxda3Ho#l CHCTeMB!, B TOUKe (' nosiBasieTcss Hamps-
KeHHe, pene P cpaGaTniBaeT u K3HrakTaMu Pl oGectounBaeT 0OOMOTKY
MArHUTHOrO myckaTenas — JBHTaTelb OTKJIouaeTcsl. DTO ycTpoiicTBo ofec-
fieuiBaeT 6oJee BBICOKYI0 HAajeXHOCTh 0O CPaBHEHHIO ¢ MpPebIAYULHM.
Pene tuna MKY, na paGouee Hanpsixenne 36 B. Konpencaropn C/—Cd—
OymaxHble, eMKOCTbIO 4—10 MK®, Ha pabouec HalpsmeHHe He HHXKe Y-
BOEHHOTO (PasHOr0.

UyBCTBHTENBHOCTE YCTPOHCTBA HACTOJNBKO BLICOKA, YTO HHOTJA JBH-
raTeiib MOXeT OTKJIOUATHCS B pe3yJbTaTe HapylleHHst JeKTpHUECKOH CHM-
METPHH, BHI3BAHHOT'O NOAKJIOUEHHEM MOCTOPOHHHX OJXHOGMA3HBIX noTpedu-
TeJedl, nuTalmWUxcs OT 3ToH ceTd. UyBCTBHTENBHOCTH MOXKHO NOHH3HTH,
eC/I1 IPHMEHHTL KOH/IeHCATOPH ¢ MEeHbIIel eMKOCTbHIO,

Tperuii cnoco6 (puc. 16). Cxema 3alHTHOTO YCTPOHCTBA aHaJOrHYHA

K mpexgasHoi
cemu
A8, ¢

9 ¢tmon nyck

K mpexgpasnold
cemu
A B ¢ fyck
o tmon
p
2
P1 M
M7
——A\ M7/

Pue. 15 Puc. 16
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O4YMUCTKA MNMOBEPXHOCTH METANNOB
133 Yro Heobxoumo 3HaTL
0 Npeobpa3oBarensx pPXKaBuMHbI

[TpeobpasoBaTe/in piKaBuMHH npelHa3HaueHbl [/ OYHCTKH H MOArO-
TOBKH CTaJIbHBIX TOBEPXHOCTell Mo OKpacky 6e3 ylajeHHs APOAYKTOB KOp-
PO3HH.

OuHCTKa ¢ MOMOWIBID 3ITHX COCTABOB OCHOBaHA Ha B3aMMOJEHCTBHH
KOMIOHEHTOB npeobGpasoBatens (oprodochopHOH KHCJAOTBL H ADYTHX Be-
IEeCTB) ¢ paaBuUHHOH, NpeicTaBasiomied coboil pa3MHUHbLIE OKHC/BI XKeJle-
3a. B pesyaerare nporekamomux peakuu#i obpasyercs 3alHTHHIA docdar-
HBIH caoit (docoar kxesne3a), Ha KOTOPBIH 3areM HaHOCAT OObIUHBIE T'PYH-
TOBKH, MacTHKH H T. 1. IIpH 3TOM HenpeMeHHLIM YCJOBHEM SIBJISIETCS Mpel-
BapHTe/IbHOE YAaJeHHe C [0BepXHoCTefl OTC/HaHBalOIHXCS CJOEB pIKaB-
YHHBL.

ITpeoOpasoBaTenH pKaBuUHHB NPHMEHAIOT TOJBLKO B TeX cJydasx, Koraa
KauecTBEHHYIO OYHCTKY JAPYrHMH crnocofaMH npou3BeCTH HEBO3MOMXHO, Ha-

NPHMEp NpH NPOBeleHHH PEMOHTHBIX OKPAacCOYHBIX PaboT B TPYAHOLOCTYI-
HBIX y4aCTKaX pPasJyiMYHbIX MEeTa/JIOKOHCTPYKUHIL.

Ha cMeHny KycTapHhIM MeTOlaM 3alliHThl CTaJbHBIX JeTajefi H H3JenHH
OT KOPDO3HH INPHXOAAT COBPEMEeHHble CPEJCTBa, KOTOphle MOXHO NpHOG-
pecTH B XO3AHCTBEHHBIX MaraspHaX. JTH CpeJCTBa BBINYCKalOTCS MOMA pas-
HbIMH Ha3BaHHAMH: «Pycac», «AntHkop», «[IpeoGpa3oBaTe/nb paaBUHHBID
H Ap. HaueceHHble Ha NOBEDXHOCTb CTaJbHBIX JeTajedl H H3AeJHH, OHH
pPacTBOPSIOT H yAaJAAI0T TOHKHE HaJIeTH pIKABUYHHBI, MACCHBHPYIOT NOBEpX-
HOCTE MeTaJlla, NpeAoXpaHdAs ero OT jaJjbHeliued Koppo3HH.

Ouuctka npeoGpasoBatensiMu 3¢dekTHBHA NPH TOJINHHE DPXKABUHHH He
6os1ee 100 MKM.

ITH pacTBOPH HaHOCAT ¢ NMOMOIIBIO NMyJbBepu3aTopa HAH KHcrH. locie
OKOHYaTeJIbHOr0 BHICBIXaHHA pPacTBOpPA MOBEPXHOCTh A€TajH HJH H3JAEJNHS
MOXHO OKPacHTb.

BoJsee noapoGubIl pexxum o6paboTKH CTajJbHLIX NOBepXHOCTeH yKa3aH
B npHJsaraeMolf K npeobpa3oBaTesNaM 3aBOACKOH HHCTPYKUHH,

5

13 4 TMpocTbie cnocobbl OUMCTKM

. UBETHbIX METANNOB OT KOPPO3UM

3arpsisHeHHHeE MejHBle H JIaTyHHbIE OPEAMETH BBITHPAIOT MATKOH TpAm-
KOH, cMoueHHOH B KepOCHHE, a 3aTeM YHCTAT IUepCTAHOH TpANKo# ¢ nopoll-
KOM MeJa. IIJIH CHJBHO 3arpAa3HEHHBIX npeaMeToB HHOrAa NpHUMEHAIOT YK-
CycHYIO KHCIOTY (yKcyc). Ilocie cMauHBaHMs KHCJOTOH NMpeiMETh HaTHpa-

IOT MEJIOM.
Menunpe u JIaTyHHbIE J€Ta/d MOXHO YHCTHTL H TakKHM COCTaBOM:

[TopapeHnast comb . . « . 4 ¢ ¢ « 2 « o« » 11
MonouHasi CHBODOTKA + o « s o« o s 2 « & . 101
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CoJp pacTBOpPAIOT B MOJIOYHOH CHBOPOTKE, NMPONHUTHIBAIOT 3THM PacTBO-
poM CYKOHKY H NpPOTHPAlOT H3A€JHME, a 3aTeM HaTHpaloT ero a0 G6Jjecka
CyXoil TKaubio.

OxHCHYIO NJIeHKY (IpA3HOTO TEMHOrO IBeTa) C NMpPEAMETOB H3 aJlOMH-
HHS JIETKO CHATB, NMPOTEpeB NpeliMeT CJIEAYIOIHM PacTBOPOM:

Bypa . . . S LV I 2
HamatepHui cnup'r s IR 0 1A

[TpeameT MOKpPHIBAIOT 3THM PacTBOPOM H MOC/I€ BHICHIXaHHS NPOTHPAIOT
CyXoH BeToLIbIO.

UToOnl yaadHTh HaJleT OKHCH ¢ aJIOMHHHEBHIX JeTalefl HJIM NpeiMeros,
OpoLle BCEro NPOMBITH HX B TENJIOH BOJe MKECTKOH BOJIOCAHOH LIETKOH,
OGHJBHO CMa3aHHOH XO31HCTBEHHHIM MBLIOM, a 3aTeM BHICYLIHTb H Mpo-
TepeTb CyXOH TpAnKoi.

135 Ouncria cepebpsiHbix M nocepebpeHHbIX
M3aenui

CepebpsiHble M3Je/HS YHCTAT MEJOM ¢ HalUaTHIPHEIM crnHpToM. IloToM
HX NMPOMBIBAIOT BOAOH M HacyXo BHITHPAIOT.

MoOXHO TakMKe MOJIOXKHTb HX Ha HECKOJBKO MHHYT B FODAYME BOAHBIH
paCTBOp BHHHOrO KaMHfl, a 3aTeM TL{aTeJbHO NMPOTEPETh 3aMUIEH.

H3specren u apyro#t cnocol: cepeOpsiHOe H3Jle/IHE MOIOT BOAOH C MBHI-
JOM H €Ille TEeMJIyl0 NOBEPXHOCTh CMa3BIBAOT PaCTBOPOM, COCTOSILHM H3
1 wactu runocysbduta m 3 uacredl Boabl. [laxe CHJIBHO OKHCJEHHOE ce-
pebpo uyepe3 HECKOJNBKO CeKYHJ CHEJNaeTCH CBET/BIM. 3aTeM H3jeJlue BBITH-
paloT TKaHbIO HacyXxo.

CepebGpanble H nocepebpeHHble BEIIH TYCKHEIOT Ha Bo3ayxe, UToObl H3-
6exaTh 3TOro, Ha HHX HaHOCAT TOHKHH CJO# KHIKOTO pPacTBopa KOJJIO-
AHuyMa, He3aMeTHas aJf riasa mieHKa KOJMJIOAHYyMa npenoxpaHser cepebpo
OT NOTYyCKHEHHS. A eCJH MOHafoGHTCA, KOMJIOAHYM JIETKO YAa/HTh ropsauel
BOJIOH HJIH ellle JIyullle CIHPTOM.

Odasg ouHCcTKH cepeGpPAHBIX M 30JOTHX NPEeIMETOB
ApuMeHAOT caelylomuid cnocob. B cTeknsaunslii HaH 3MajH-
pOBaHHBIH COCYJ KJIalyT KycoueK IIHHKA, MOJJEXKaIiHe OYHCTKE NpeiMeThl
H3 AparolleHHOro MeTa/la M MOJHBAlOT HX CBepXy TrOpSIYHM pPacTBOPOM
KaJbHHHPOBaHHOH (6enpeBoii) coast B Boge (1 crojoBasi JloXKa coabl Ha
0,5 & Boabl). dTHM CnocoGoM MOJB3YIOTCH MHOTHE IOBEJNHPHl A OUHCTKH
Gpoiueii, KoJell, Lenouek H APYTHX 30JOTHIX H CepeGpSAHBIX NpeaMeToB.

| 136 TNMopouwxoBbie cpepcTBa AN OMMCTKH
UBETHbIX MeTannoe
Mopowox pJs ouHCTKH aNOMHHHS
OxHch MarEH . . . . . . . . . . . » 40T
Mes TOHKOrO momoga . . .. .60r

Beulecrsa pacTupaioT B CTyme. Xopomo paCTepTyK) cMech NPOCEHBAIOT

uepe3 MeJIKOe CHTO.
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1lopoloK AJIfl OYHCTKH MeAH H JATYHH

Kucnbii BHHHOKHCABIE KaJHA . . . . « » « » 40T
Okucp xeneza . . . « » 2 20T
Kpemuesem (KBapneBHﬁ HecoK Menmm) « v+ 40T

BeuJ,ECTBa THaTeJbHO pacTHpPalT H pa3MeUIHBAIOT B CTyle, a 3areM
NpOCeHBalOT Yepe3 MeJIKYIO CETKY.

Hopomox AJI OYHCTKH HHUKeNd

KpemueseM (kBapleBbifi IecOK TOHKOro nomona) 45 r
Okucb MarHust , . . + s  + & « & « . . VT
OxuHeb kemesa .+ « s + s 4 2+ « v + . . 38T

Bewectsa pactupaior u pasmemnBaioT B ¢apdoposoit cryne. Ioay-
YeHHbIH NOPOILIOK NPOCEHBAIOT Yepe3 MEJIKOe CHTO.

Tlopomwok aas o4HCTKH cepebpa

Kpemnesem ., . s+ s 3 s 3 1 v s 2 4 18T
Mea TroHKOro nomona s ¢ 1t s s 1 3 2 s 4 0P
OKHCb Xene3a . . 4+ + « » + +« « 5 = 3 . 127

Beutectsa Xopouo pactupaior B ¢apdoposoit cryne. [Tocne TmareasHo-
ro nepeMellHBaHHA NOPOIIOK NPOCEHBAIOT Yepes3 MEJKOE CHTO.

137 MHuakme u nactoobpasHbie cpepcTBa
AN OMMCTHM METANNOB

JKudxoe yrusepcaabuoe cpedcrao

B ¢apdoposoit vamke B 60 My Boas, Harperoli go 70°C, mpu mocro-
SIRHOM lepeMENIHBaHHH PacTBOPAIOT:

IllaBesieBYIO KHCAOTY . . . « « . s s s s 12570
OTHAOBHIH COHDPT AEGHATYDHPOBAHHBIH o+ 2 o o .25 T
Avmuak (4%-Hbf paCTBOp) e v e s v s 036 Ma
Onesn .+ v + . . « . e v+ v s v v .65T

B roroBHi# pacTBop A06aBJAOT 15 I KaoJHHa H 15 r KpemHe3eMa, Xo-
pOLIO ero mepeMelIHBAIOT H CJHBAlOT B CTEKJAAHHYIO NMOCYLYy C HPHTEpPTOH
npo6koii. [lepes npuMeHeHHeM coCTaB HeoGXOJHMO XOPOLIO pasMellaTh,

JKudkoe cpedcreo Ons o4UCTKU Medu u AQTYHU

B 80 MJ Boaw pacTBOpAOT 6 I IaBeseBOH KHCJAOTH, No6GaBasiior 15 r
HHY30pHOH 3eMJIH TOHKOTO NMOMOJA H BCe XOpOlUo nepeMeliHBaioT. CMech
CJHBAIOT B CTEKJISHHYIO MOCYAy C NpHUTepTOil NpoGKoi.

Yrusepcarvran nacra OAs OYUCTKU MeETAAAOB

B ¢apdoposoit yamke pacrupaior:

Base/IHH TEXHHUECKHH & « s » s o » s s @

L]
Kepocmx ¥ 4+ ¢ 3 3 ®B S T ® 8w s ®» o8 12
[TopOmIOK Meaa . 4 + 5 » « s s 1+ 1+ + 2 »

KpemueseM (kBapuepblli MeCOK MEJKOro NoMoAaa)
TTopomIOK meMa®l . . . 4 . + . . s & s » s

T'oToBYI0 NacTy XpaHAT B CTEKASHHOH Tape,
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TEPMMMECKAS OBPABOTKA METANNOB
M CNNABOB

138 HeobxogMMOCTb TEpMHUECKOM
obpaborkn metannoB M cnnasos

Tepmuueckyio 0o6pabGoTKy cTaJbHBIX AeTajedl MPOBOJAT B TeX cayuasx,
KOorJa HeoOXOAMMO JIHOO NOBLICHTH NPOYHOCTh, TBEPAOCTb, H3HOCOYCTOM-
YHBOCTDb HJH yNPYrocTh JeTajH HJIH HHCTpYMEHTa, JHG6O0, Hao6oporT, caenath
MeTaJsJ GoJiee MACKHM, Jlerde MNOANAIOIIMMCS MeXaHHYECKOR o6pa6oTke.
B 3aBHCHMOCTH OT TeMnepaTyp Harpepa H cnocoba NoOC/HeNyIOIEero OxJa-
KACHHS pas3/HualoT cleiylollHe BHIAB TepMHuecKoH o6pabOTKH: 3aKajkKa,
OTNYCK H OTKH.

B n06uTenbcKo#t npakTHKe [Js OnpejiesleHHs TeMnepaTyphl pacKaJleH-
HOH JeTanu MO UBETy MOXHO HCNOJIB30BaTh MpHBEJEHHYIO TabJHLY.

Temmeparypa Ha-

Liser kaneuus: cranu rpesa °C
TeMHO-KODHYHeBHIT (3aMereH B TeMHOTE) 530—580
KopuuneBo-KpacHHit 580—650
TeMHO-KpaCHHIH 650—730
TeMHO-BHITHEBO-KpacHuIH 730--770
BuineBo-KpacHHIH 770—800
CBeTJ0-BHITHEBO-KPAaCH B 800—830
CBeTyIO-KpacCHBIH 830—900
OpanxeBHit 900—1050
TeMHO-KeNTH# 1050—1150
CBeTa0-XKeJThil 1150—1250
SApko-Geanbtit 1250—1350

- 139 3akanka cTanbHbIX geranei

3aka/ka NpHIAeT CTaJbHON JeTaju OOJBIIYI0 TBEPIAOCTh H H3HOCOYC-
TofiunsocTh. [l 3TOTO jAeTanb HarpepaioT A0 OnpejeseHHOH TeMmepaTypH,
BHAepXKHBAIOT HEKOTOpoe BpeMs, uTo6bl Bech ob6beM MaTepHala mporpel-
cs1, a 3aTe€M OBICTPO OXJIaXKAaloT B Mac/ie (KOHCTPYKUHOHHHE H HHCTDYMEH-
TajlbHble CTajH) HJAH Bofe (yriepoaucteie cranu), OOGBUHO AeTalH H3
KOHCTPYKLUHOHHBIX cTajell Harpepaior g0 880—900° C (uBer KajieHHS CBeET-
JIO-KpacHBIfl), H3 HHCTPYMEHTaJBHHIX — 10 750—760°C (uBeT TeMHO-BHIU-
HeBO-KpacCHblii), a U3 Hepkasewomed crann — 10 1050—1100°C (nser Tem-
Ho-xkeatwifi). Harpepalor peranu BHauase MejJeHHO (NpHMepHO A0
500°C), a satem ObicTpo. DTO HeOGXOAUMO AJS TOrO, uToOH B AeTasH He
BO3HHKJIH BHYTPEHEHe HamnpsikKeHHS, YTO MOXeT MPHBECTH K MOSBJIEHHIO
TPemIHH u AedopMann mMaTepHaJa,
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B DEMOHTHON MpaKTHKE NMPHMEHAIOT B OCHOBHOM OXJaXJeHHe B OJHOM
cpene (Macse HJM BOJE), OCTaBjfig B He# AeTajb A0 NOJHOr0 OCTHIBaHHSA.
OnHako 2TOT Cnocol oXJaxJAeHHs HENPHIOAEH IJIA jAeraseld CJI0XKHOH ¢op-
MBI, B KOTODHIX TPH TaKOM OXJa)XJeHHH BO3HHUKAIOT GOJbliHe BHYTpPeHHHE
HanpskeHusa. Jleradu cioxHoil QopMbl CHayajsa OXJIaXHalOT B BOAE [0
300—400°C, a 3aTeM OLICTPO TEpPEHOCAT B Macjo, [Jle H OCTaBJSIOT 10
TMOJIHOTO OXJaxkJennsi. Bpemsa npeGuBanHA AeTasH B BoJe ONpEeAeAIOT H3
pacuera: 1 ¢ Ha KaxAbe 5—6 MM ceueHHf AeTajH. B Kaxjaom OTIAeJLHOM
c/ydae 3To BpeMsi noalGupaloT ONBITHHIM NyTEM B 3aBHCHMOCTH OT (OPMBI
H Macchl JeTajlu.

KauecTBo 3axaJKH B 3HAYHTEeJNBHOH CTENMEHH 3aBHCHT OT KOJMYECTBA
oxJaxkjawouet KuAKOCTH. BaxHo, uToOb B mpollecce oXJaxJIeHHs AeTasH
TeMnepaTypa OXJax/Jalomel XHAKOCTH OCTaBajlach TIOYTH HEH3MeHHOH, a
1Jig 3TOro Macca ee poJjxHa 6bTe B 30—50 pa3 GoJsblle Macchl 3aKaJlH-
BaeMoi jAerand. KpoMe Toro, mepej norpyxeHueM pacKaJeHHOH [eTalH
XKHAKOCTh HEOGXOAHMO TINATeJbHO nepeMeliaTh, YyTOOH BHIPOBHSITH €€ TeM-
nepaTypy no BceMy obnbemy.

B nponecce oxsaxaeHus Bokpyr Aerasan obpasyercs cJoH rasos, KO-
TOpPBIE 3aTpyAHSET TemJooOMeH MeXAy [eTasblo H OXJaXJalomel XKHAKO-
cThio, {5t Gojlee HHTEHCHBHOTO OXJIaXKJIeHHs JAeTajb HEOGXOAHMO NMOCTOSAH-
HO MepeMemiaTh B XKHIKOCTH BO BCEX HampaBJ/eHHSX.

HeGosblne geraji H3 MaJOyTJIepPOJHCTHX cTajeil (Mapku «30», «3b»,
«40») cJerKa pa3orpepaior, MOCHNAIOT KEeJIe30CHHEPOHCTHIM KajaueM (3Kel-
Tasg KpPOBfiHaf COJb) M BHOBb NOMEWIAlOT B orodsb. Kak TONBKO oOCHINKa
pacnJjapHTCA, AeTaJb ONYyCKalOT B oXxJaxjalomylo cpeny. JKene3ocHHepo-
AMCTHIi Kaaufl pacinJapjserca 1npu Temmeparype okoso 850°C, uto coort-
BeTCTBYeT TEMMNepaType 3aKaJjKH 3THX MapoK CTaJlH,

140 OTnyck 3aKaneHHbIX geranei

Ornyck 3akajeHHBIX JeTafiefi yMeHbIIaeT HX XPYNKOCTh, MOBLILIAET
BA3KOCTb H CHHMaeT BHyTpPeHHHe HanpsixkeHHa. B 3apHcuMocTH OT Temme-
paTypnl Harpesa pas/iHualoT HH3KHH, cpelHHH H BHCOKHHN OT-
NyCK. .

Hu3gu#t oTnyck npHMeHAIOT riaaBHHM obpasoM npH obpaboTke
H3MEPHTEJBHOIO H pPeXyLIero HHCTpyMeHTa. 3aKaJeHHyIO jeTajb Harpena-
0T 10 Temnepatypm 150—250°C (uBer moGexxaJsocTH — CBETJIO-XKEJTHIH),
BBIIEPXKHBAIOT NPH 3TOH TeMmuepaTtype, a 3areM OXJaXKAaloT Ha BO3AyXe.
B pesyabrare rtakofi o6paGoTkM MaTepuaJ, Tepss XPYNKOCTb, COXpaHseT
BHICOKYIO TBEPAOCTb H, KpOMe TOro, B HeM 3HauHTeJbHO CHHMKAlOTCS BHY-
TpeHHHe HamnpsKeAHd, BO3HHKAIOUIHE NPH 3aKaJKe.

CpelAHHH OTnyCK NPUMeHSIOT B TeX CJyuafx, Korja XOTAT NpH-
AaTh [eTaH NPYXHHALIHE CBOMcTBA H JOCTAaTOYHO BBHICOKYIO MNPOYHOCTD
npH cpeiHed TeepioctH. Jlas atoro AeTandb Harpesaior Ao 300—500°C u
3aTeM MeJIJIeHHO OXJaXKAAloT.

W HakoHEl, BHICOKOMY OTHYCKY NOJABEPraioT A€TalH, ¥ KOTOPHIX
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-HeO6XOJHMO MOJIHOCTbIO CHAATh BCE BHYTPEHHHe HanpAXeHHS. B aToMm ciay-
yae TeMnepaTypa Harpesa euie Brlllle — 500—600° C.

TepMoo6paboTKy (3aKaJKy H OTHYCK) AeTalell nmpocToil ¢opMH (Ba-
JHKH, OcH, 3y0OHJia, KepHephl) uacTO JeJaloT 3a oAWH pa3. Harperyio Ao
BBICOKOH TeMnepaTyphl [eTajb ONYCKalOT Ha HEKOTOPOe BpeMs B OXJaxAa-
JOLLYIO JXKHJAKOCTb, 3aTeM BHIHHMaloT. OTOYCK NDOMCXOZHT 3a cueT TemJa,
COXpAHUBIIETOCA BHYTPH JETAJH,

He6oabwo# yyacTok jgetanu GHICTPO 3aumuilaloT aGpasuBHLIM 6pycou-
KOM H CJeIfiT 3a CMeHOH uBerops mnobexaJsocTH Ha HeM. Korza nosiBuTcs
HBET, COOTBETCTBYIOWHA Heo6XOAMMON TeMneparype ornycka (220°C —
cBeTJIo-KenTh i, 240° C — teMuo-xkeatni, 314° C — cBeryio-cunui, 330° C —
cephlit), JeTalb BHOBb NOTPYXKAalOT B KHAKOCTb, TEHEPb YyXKe JO MOJHOIO
oxnaxjenusd. Ilpw oTnycke HeGosbliux perajefi (KaKk ¥ NpPH 3aKalKe)
HArpeBaloT KaKylo-HHOyab GOJNBAaHKY H Ha Hee KJaJAyT OTHYCKaeMyio Je-
tanb. IIpH 3TOM LBeT noGeXajocTH HaGIIOAAIOT Ha caMofl JeTalu.

141 OTMr cTanbHbIX AeTanen

Yrobbl 06seruuTh MEXaHHYECKYIO WJIH MJIacTHYeCKyI0 06pabOTKy CTaJlb-
HOH JeTaJiH, YMEHbLIAIOT €e TBePJOCTb NyTeM OTXKHra. Tak HasplBaeMHIf
NOJIHBIE OTXKHT 3aKJIOYaeTCs B TOM, YTO AETAJb HJIH 3aroTOBKY HarpeBalor
o temnepatypsl 900° C, BbijepKHBAIOT NPH 3TOH TEMNepaType HEKOTOPOE
BpeMs, HeoGXxo[HMOe AJIsl POrpeBa ee no BceMy o0beMy, a 3aTeM MefJeH-
HO (0OLIYHO BMECTe ¢ neyblo) OXJAaXKAAT 4O KOMHATHOH TeMnepaTtypel. -

BuyTpenHue HanpsixkeHHs, BOSHHKIIME B JeTaJH NpH MeXaHHYeCKOH 06-
paboTKe, CHHMAIOT HH3KOTEMOEpaTYpHLIM OTXKHIOM, ApH KOTOpPOM JeTaib
HarpeBaloT Ao TeMmepaTypsl 500—600° C, a 3aTeM OXJaXJaloT BMecTe C
neybio. s cCHATHA BHYTPeHHUX HANpSXKeHHH H HEKOTOPOrO YMeHbLIeHHd
TBEPAOCTH CTaJIH OPHMEHSIOT HENOJHBIA OTXKHI — Harpes 1o 750—760°C
H nocieayioulee MelJieHHOE (TaKXe BMECTE € [eYblo) OXJaXKJeHHe.

OTXKHUT HCHOJb3YyeTcA TaKike UPH HEYJAAYHOH 3aKallke HJH LpH HE0O-
XOAMMOCTH HEpeKaJHBaHHA HHCTpYMeHTa njd o6paGOTKH Apyroro MeraJsjia
(HanpHMep, ecsiH CBepJIO AJS MelIH HYXKHO NMEepeKaJHTb AJd CBepJIeHHA vy-
ryna). IlpH oTKHre neraib HarpeBaloT JO TeMOepaTypbl HECKOJIBKO HHIKE
TeMnepaTyphi, HEOGXOOUMOH JJid 3aKaJKH, H 3aTeM MOCTENeHHO oXJaxJa-
10T HA Bo3nyXe. B pe3yabrare 3akaseHHas JeTadb BHOBb CTaHOBHTCSH MSAT-
KO#, nofxaouieiics MexaHHueckoli o6paboTke.

142 OTxMr u 3aKanupaHme AOPANIOMHHMA

OTXHr niopa/iOMHHHS NPOM3BOAST 1/ CHHXKeHHS ero TBeppoctH. Ie-
Tajb HJIH 3arOTOBKY HarpeBaioT mpuMepuo Ao 360° C, Kak H npH 3aKalke,
BLHIIEPXKHBAIOT HEKOTOpOE BpeM#, MOCJe Hero OXJAaXKAaloT Ha BO3JyXe.
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TBEpPAOCTb OTOXKIKEHHOIO MIOPaJIIOMHHHA NMOYTH BJBOE HHXKE, YeM 3aKaJleH-
HOTO.

IlpubiuxeHHo TeMnepaTypy HarpeBa NIOpaJIlOMHHHEBOH [eTallH MOX-
HO onpefenuTh Tak. [Ipn teMnepatype 350—360° C mepeBaHHas JyuHHa,
KOTOpOH NPOBOASIT MO pacKaJileHHOH HOBEPXHOCTH JeTajH, 00yriuBaeTcs H
ocTaBJifeT TeMHHH cieln. JlocTaToyHo TOYHO TemmepaTtypy HA€Tald MOXHO
ONpeJeNUTh ¢ MOMOUIbIO HeGoJBLIOrO (CO CHHYEUHYIO TOJOBKY) KycouKa
MeIHOH QoJbrH, KOTOphfl KJHalyT Ha ee noBepxHocTh. IIpH Temneparype
400° C Hax ¢osbroit noasisercss HeGOJbLIOE 3eJIeHOBAaTOe MIaMsl.

Orox:keHHnH plopajioMuHuil obaasaerT HeGOJBIUOH TBEPAOCTbIO, €ro
MOXKHO IUTAMMNOBaTh H H3ru6aTh BABOe, He omacasch NOSBJEHHS TpE-
WHH.

3akanusanue. J{10pa/lOMHHHE MOXHO MOABEpraTh 3aKaauBaHHio. IIpu
3aKaJIHBaHHK AETAJH H3 3TOrO MeTaJjjia Harpesalor go 360—400° C, Bruep-
JKHBAIOT HEKOTOPOE BpeMsi, 3aTeM HOrpyXKaloT B BOAY KOMHaTHOH TeMIe-
paTypel H OCTaBJSIOT TaM JAO NOJHOrO oXJaxgeuus. Cpasy mociae 3TOro
LIOpaJIIOMHHU I CTAHOBHTCH MATKMM H NJIaCTHYHBIM, JIEFKO THETCS M KyeTcs.
[ToBHILleHHY10 e TBEpAOCTb OH HpHOGpeTaer crycTa TpH-ueTHpe AHA. Ero
TBEPAOCTb (M OJHOBDEMEHHO XPYNKOCTb) YBEJHYHBAETCH HAaCTOJNBKO, YTO
OH He BulJiepxHBaeT Haruba Ha HeGOJIbIIOH yroJ.

Hansrlcuyio npousocTs AIOpa/IOMHHHA NpHOGpeTaeT nocje CTapeHHs.
CrapeHHe NpH KOMHATHHIX TeMIepaTypaxX Ha3blBalOT €CTECTBEHHHIM, a NpH
MOBBIHEHHRX TEeMAepaTypax — HCKycCcTBeHHHM. IlpouHocTh H TBEepAOCTDb
cBeXe3aKaJleHHOro RIOpaJlOMHHHS, OCTaBJEHHOro NpH KOMHATHOR TeMile-
parype, ¢ TeueHHEM BpeMeHH NOBHIIAETCH, AOCTHrash HaHBHCIIEro YpPOBHSA
Yepe3 NMATb — CeMb CYTOK, JTOT NpOIleCC Ha3bLIBAETCH CTAPeHHeM [IOpasio-
MUHHS,

|1 S —

Orxcue medu. Tepmuueckofl o6paboTke nmoiBepraioT H Menb. IIpn sTom
MeIb MOXHO cenaTh JuGo Gosee MArkoil, Ju6o Gosee Teepnolt. OnHako
B OTJIHYHE OT CTAJH 3aKaJKa MeIH NPOHCXOIHMT HPH MeJJIEHHOM OCTHBa-
HUHM Ha BO3ZAYyXe, 4 MATKOCTb MeJb NpHOGpeTaeT MpH GHICTPOM OXJaXJAeHHH
B Boje. Ecan meaHyio npoBosioKy Hau TpyGKy HarpeTh nokpacia (600°)
Ha OTHe H 3aTeM GHCTPO HOTPY3HTh B BOLY, TO Me[b CTaHET OueHb MATKOM.
Iocne npunanus nyxHo# ¢GOpMH H3jeNHe BHOBb MOXKHO HarpeTb Ha OTHE
Ao 400° C u naTth eMy ocTHTb Ha Bo3ayxe. IIpoBosioka man Tpy6Ka nocie
3TOTO CTaHeT TBEpAOH.

Ecan Heo6xofuMo BHIHYTb TpyOKy, €e NJIOTHO 3alOJHAIOT NECKOM,
yToOH H36eXKaTh CILIIOMHBAHHSA H 06Pa30BaHHs TPEHIHH.

Orxcue narynu no3posseT NOBEICHTL ee MJacTHuHocTh. [locie oTxkHra
JATYHb CTAHOBHTCA MSTKOH, JIETKO THeTCs, BHIKOJIaYHBAeTCA H XOPOIIO BH-
rarHBaeTca. [lns oTxkura ee Harpesaior go 500°C M KalOT OCTHTbL Ha BO3-
JlyXe OPH KOMHAaTHOH TeMmnepatype,
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I BopoHeHHe 1 «CMHEHHEN cranm

Boponenue craau. Tlocse BopOHeHHS CTajlbHble JETaJH NPHOGPETAIOT
yepHYIO HJIH TEMBO-CHHIOIO OKpacKy pa3/JHUYHHX OTTEHKOB, OHH COXPaHAIOT
METaJJIHUeCKHH GJIeCK, 2 Ha MX MOBepPXHOCTH OﬁpaSyETCﬂ cTofikas OKCHJ-
Has MJE€HKa, npefoxpaHfomas feralH of Kopposuu. Ilepen BopoHeHHeM
u3jesHe TIIATeNbHO UMH(YIOT H noaupylor. [loBepXHOCTL ero o6esxHpH-
BalOT NPOMHIBKOH B wlesiouax, Mocjie 4€ro H3JeJHe MporpeBanwT Ao 60—
70° C. 3areM nomewaiot ero B neus H Harpesalor Ao 320—325° C. PosHan
OKpacKa NOBEPXHOCTH M3JEJNHA MOJyyaeTcs TOJbKO HPH paBHOMEPHOM €ro
nporpese. O6paboTanHoe TakHM 06pa3oM H3jelHe OGHCTPO [POTHPAIOT
TPANKOH, CMOUYEHHOH B KoHomasHoM MacJte, Ilocjae CMa3KH u3fenue CcHOBa
¢JerKa nporpeBaloT H BHTHPAIOT HACYXO.

«Cunenue» crasu. CTaIbHEIM JETaNAM MOXKHO NPHAAThH KPACHBHH CH-
uuit uset. Hasa 3Toro cocraBisiloT gBa pactBopa: 140 r runocyabpHTa Ha
1 71 Boxnl u 35 r YKCYCHOKHCJIOTO CBUHIIA («CBHHUOBHIH caxap») TaKXe Ha
1 n Bopu. Ilepen ynotpeGiieHneM pacTBOpH CMEWIHBAIOT H HarpeBaloT H0
kunenus. Manenusa npeaBapHTeNbHO OYHIIAINOT, NOJHPYIOT 0 6Jecka, mocJe
Yero MOrpyaloT B KUISULYIO XKUAKOCTb H ZepXA4T 1O TeX [op, NOKa He no-
AydaT KeJaeMoro uBeTa. 3aTeM JeTasJb NPOMHIBAIOT B ropsuedl Boje H cy-
maT, nocjie yero cjerka NpOTHPalOT TPAMKOH, CMOYEHHOH KacTOpPOBHIM HJIH
YHCTHIM MAWIHHHHIM MacjoM. Hetanu, o6paGoTanHbie TakuM cnocobow,
MeHbIIC NOJABEPKEHH KOPPO3UH.

‘45 Manora6apurHas mydgensHas neus

B knure uMmeercs paspen «TepMuueckass o6paBoTka MeTaJlJIOB H cmJa-
BOB», a TaKXe ONHCHBAIOTCHA cnocobu dotorpadun Ha KepaMuKe M Apyrue
paGoThl, rle HEOGXOLHMO HMeTh TeMnepaTypy Ao 950°C. Hnsa 3toro ¢ yc-
NeXOM MOXHO HCHOJb30BaTbh MY(esbHYIO Neub, KOHCTPYKHHUS KOTOpO# H30-
6paxeHna Ha pHc. 161.

OcHoBHas uacTb neud, paGouasi kaMepa, WM My(esab, BHNOJHEHa H3
OTHEYnOpHOH TVIMHH (llaMoTa), npHMeHAeMoH nnas o6MaskH KoTnoB. Pas-
Mep BHyTpeHHel uacté meuyd 210 X 105 X 75 MM, a ToquHHa cTeHok 10 MM.
Briennupaior Mydesb 00 3apaHee uU3roTOBJEHHOH ¢opMe, BHNOJTHEHHOHA
H3 KapToHa, nponuTaHHOH BHYTpPH napaHHOM HJH CTeapHHOM, 4To6n ¢op-
Ma He npuJaHnaja. [iMHa HaHOCUTCA Ha Hee H3HYTPH. ToMWHHA [VIHHAHOIO
croa g0 10 mM. Ecam nenHTb CHapyXH, MoXeT o6pa3oBaTbhCfl TpeHIHHA:
Bejb [VIHHA OpH CyLIKe JAaeT A0BoJbHO GoJsbliyio ycaiky. Korfa ramna
NOJCOXHET, OHA caMa JIerKO OTCTaeT OT CTeHOK ¢opmel. M3 Toll ke ranHHH
CleAyeT BHUJIENHTb H KepaMHuecKuH sieMeHT ABepuH. Ilociie cyilkM Ha
Bo3Jyxe ofe rIuHAHEE JETaJH NOMewaioT B oﬁuqﬂym IHKOJIbHYIO MYdenb-
Hyio neub (KoTopasi uMeeTcsi B J0Go#i cpennefi uikone). 3areM JOCYIHH-
BalOT B TeuyeHHe JABYX uacoB HpH TeMmnepartype okojo 100°C
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Obmaska  Obmomwa  Acbecmobast Jlajee HX 06:XKHraloT, mocTeneH-
HO HOBBiLIas TeMnepatypy ao 900° C.
; e/ 3aTteM neyb BHIKJIOYAIOT H JalOT efi
-------- MeJJIeHHO OXJlaAHThCS BMeCTE C Jie-
- : - tanamu. OO6oxKeHHble Mydeab H
3JleMeHT JABepubl NOATOHAT ApYTr
K JApyry, axkkKypaTHO ONHJ/IHBas Ha-
NHJIbHHKOM H 3ayqlas WJndoBaib-
HOH LIKYypKO#. 3aTeM CBepXy Ha My-
¢enp HamaTniBaloT 18 M HEHXpOMO-
BOH NpOBOJIOKM TOJMWHHOA 0,75 MM,
COBMeCTHO ¢ mpoBofiom [I9B 0,8—
0,9, nna Toro urTo6H BHAEpKATh
HHTEpBaJ MeXAy BHTKaMH. YUToGH
00MOTKa He pacKpyYHBaJjiach, NepBbI i
H TOCJEeIHHH BHTKH 3aKOpayMBaiOT
Puc. 161. Manorabaputiast MygeabHas H 3aKpyUMBAlOT. 3aTeM CHHMAIOT
neys nposoa [I9B. A uto6u He npouso-
IIJI0 3aMbIKaHHS, 3a30pH MeXIy
BHUTKAMH TUlAaTeJbHO NPOMa3HBAIOT
rando#l. Korza ona nmoncoxHer, nenaerca BTOopas o6Maska TOJUWHOH 10—
12 MM riuno#t B cMecH ¢ ac6ecTOBOH KpOLIKOH.

ToroBmA BHICYlIEeHHHH HarpeBaTeNbHBIA J1€MEHT HEYH NOMEINAlOT B
METaJNIMYECKHHA KOpnyC, H3rOTOBJIEHHHIH H3 CTaJbHOTO JHCTa MHIJHMETPO-
BOH TonmuuHE. Pasmep kopnyca 270 X 200 X 180 mm. [as yzoGerBa cGop-
KH ero Jiyullle H3rOTOBHTb CO CbeMHHLIMH NepejHeH H 3ajHeill KpHIUKaMH,
KOTOpHE Kpensrcs Ha BHHTaX. K nepeiHel KpblIKe KpemHTC Ha nerJie
ABeplla, KOTopas JAOJIKHA OTKHABIBaTbCA ropusoHTasbio. Ha msepue npu
NOMOIWHK nBYyX 60JITOB uepe3 acGecTOBHE NPOKJAIKH YCTaHABJIHBaeTCs Ke-
paMHYecKHH 3JleMeHT, a 3a30pH 3alehBaloTcs [VIHHOH. KOHLE HHXpOMoO-
BOH NpOBOJIOKH BHIBOAATCHA K 3ajHell KpullIKe Kopnyca. Ha o6a BmBoga
AOMXHH OHTb HAHH3aHB KepaMHuYecKHe H3oaupyiowne «6ycu», IIpoBosoka
NPHCOENHHSAETCH K IITHPbKOBOMY pa3beMy. Takue pa3beMbl, a TaKke H30-
AHpyomHe «6ycH» MOXKHO B3fThb OT CTaphX 3JekTponpHGopos. K pasbemy
6y/leT NpHCOeNHHEH CTaHAAPTHHHA WIHYp C BHJIKOH AJ1 BKJIIOYEHHS B 3JIEK-
TPUYECKYIO ceTb. Bce cBoGoxHOe nmpocTpaHCTBO MexAy HarpeBaTesIbHHIMH
3JeMeHTaMH H KOpHOYCOM CJeAyeT NJOTHO 3a6HTb acfecToBOH KpOIKOH.
Kpome TOro, B KOHCTPYKUHH NMeuH JOJKHa OHTb NpeAyCMOTpEHa KJeMMa
3aseMyenus. [las ynobcrBa paGoThl B HarpeBaTeJdbHOH KaMepe HYXKHO Clie-
JaTh JBa HeGOJBLIEX OTBEPCTHA: OQHO Ha 3ajHeH CTEHKE JIUAMETPOM
10 MM — 19 ycraHOBKH TepMonaphl, Apyroe Ha apeple AHaMeTpoM 18 +
20 MM — ang HaGMIOAEHHH 32 BHYTpPeHHHM HPOCTPAHCTBOM HEYH BO BpeMs
paGorel. O6a oTBepCTHSI AOJIKHH GHTbL CHAaOXKEHB 3aKpbIBAIOLIMMHCH Me-
TaJJIMIeCKHMH wropkamu, Ha gHo pabouedl KaMmepnl CJEAYET HOJNOMKHTD
NJaCTHHY-NOAKNAAKy M3 TOHKOH HepxaBewoue# craaun 0,5+ 0,8 wmm.
[leub paccunrana ma 220 B nepemenHoro toka. PasorpeBaercs g0 Mak-

CHMaJNbHOH TemnepaTypw 950°C B TeyeHHe vaca, Bec mNeuH OKoJIO
10 xr,

Pasbem

Ke, auuvecmla
gllGMellmf dbepya)
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Buumanue! lleun nepex paGotoft ponxHa GuiTh 3a3eMJjeHa H YCTaHOB-
JeHa Ha acOecTOUEMEeHTHYI0 IJIHTY BAAJH OT JerKOBOCIJIaMeHSIOMIHXC S
npeaAMeToB. PaBoTaTh € meubid MOXHO TOJNBKO B CYXHX PyKaBHIAaX, [OJb-
3ysiChb CNELHAJbHLIMU CTAJIbHBIMY MIHNIAMH C AJHMHHHMH pydKaMH.

XUMUYECKOE TPABNEHME METANNOB

Has nsrotomienus IKan, PHCYHKOB, HajinHucell Ha Meranne MHPOKO
NpHMEHseTCA XHMHYECKOoe TpaBJ/eHHE.

146 Xumuueckue pacTeopbl ANA TpasneHusa
menesa m cranu

Cample npoctole s ¢heKTHBHBE PACTBOPH JAAf TPABJICHHS JKEJE3HBIX H
CTaJbHBIX AeTajell — 3To pa3baB/ieHHbe HeOpraHHUECKHe KHCJIOTHI, 0CODeH-
HO 20%-Hasl cephasi KHCJAOTa, TPaBJeHHe B KOTOPOH NPOH3BOAHTCA [pH
45—50° C, uau 20—25%-nas conanast KHUCAOTa, B KOTOPO# H€TaJH TPaBAT
npH KOMHATHOH TeMneparype.

Hasa tpaBnenus ucnoabsyerca Ttakxke 10—15%-Has opTodocdopras
Kucjora, Harperas jao 60—70°C. B ueit TpaBar pmeranu, Kotopsle OyayT
3aTeM JIAKHPOBATb HJH K€ HX MOBEPXHOCTb OCTABAT Ge3 xanbHeiiuledi obpa-
6otku. Ecau nocie TpaBieHHs NPeiyCMOTpeHO ra/bBaHHUECKOE HOKPHITHE
IOBEPXHOCTH, TO 3Ta BaHHA HENpPHUTOLHA.

1 47 Xnummueckoe TpaBneHme fnoBepxHOCTeH
UBEeTHLIX MeTannes
TpaBaeHHe MegH H JAaTYyHH

Ha sarydn pacTBop o6pa3syeT CBETJO-XKeJTHIH HaJleT, Ha MeJH — CBeT-
JI0-p030BbIf. PacTBOp CONEPKHUT:

AsoTnag Kucjg0Ta KOHUEHTpHPOBaHHas , . . . 250 ma
Consinas KHCJIOTA KOHLEHTPHpOBaHHag . . . 150 ma
DTHAOBHIA cmupt AeHaTypupoBaHHmE . . . . 100 ma
Boaa . . .« « ¢« ¢ s s« « v o« « « . 500 Mn

,H.eTaJIPI TpaBsAT, KpATKOBPEMEHHO NMOrpyxKas B BaHHy C pacTBOpOM, IMo-
CJie Yero BLIHHMAIOT H Cpa3y Ke IPOMBIBAIOT BO,ZIOfl.

MartoBoe TpaBJeHHEe MeAdHu

[Tocste TpaBnenus HA MeIH moayuartcs wepoxoBatasd (N0 MaToBOH) mo-
BepxHocTh. CocTaB BaHHLI:

Asornas kuciora 40%-nas . . . . . . . . 600r
Cepuast KHCAOTA KOHUEHTpHpoBamnas . . . . 400r
XgopueTHit  HaTpuit . . . . . . . . L. 3r
CepHOKHCABIH LHHK ., . . . . . . « . , 2r

P

Q B. Bactauos 2925
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cxeMe, paccMOTPeHHO{i B nepBoM cnocobe. Ilpu HaxxatHH KHONKH «llyck»
BKJIIOUaeTcs pesie P, KOHTakTaMu Pl 3aMblKasl lLienb NHTaHHS KaTyLIKH Mar-
HUTHOrO myckarenss MII.

Marsutasi nyckareab cpaGaThiBaer H KOHrakramu MII1 prawouaer
3J1eKTPOABHraTeNb. [Ipu oGpbiBe JAMHEAHHX npOBOAOB B nau C OTKIIOYAET-
ca pene P, npu o6puise nposofa A uaum C — MarHuTHb nyckartens MII.

B o6oux cnyyasix 3jaeKTpOJBHTraTe/]b BLIKJIIOYAETCH KOHTAKTaMHK Mar-
HHTHOTO myckateqas MII].

[To cpaBHeuuo co cxeMoOifl 3alMTHOTO ycTpoficTBa Tpexda3noro ABH-
raTensl, paCCMOTpPeHHOR B fepBOM cnocobe, 3TO YCTPOHCTBO HMEET IPEHMY-
MEeCTBO: JIONONHHTENbHOE pede P npH BHIKIIOUEHHOM JBHrartele o6ecTo-
4eHo,

10 MpubGop Ans obnapyiceHus MecTa NOBPEMASHMSA
CKpPbITOH INEKTPONPOBOAKM

[Tpu MoHTaxe, a Takxke BO BpeMs 3KCIyaTaliH H DEMOHTa CKPHITOH
MEKTPONPOBOJKH B KUABX, afiMHHHCTPATHBHHX H NPOMBIIIEHHBIX 3/a-
HHSX, 0COOEHHO KOTJla NMPHMeHEeHH AalIOMHHHeBHe NPOBOAA, HEepPeAKH cJay-
4aH BbIXO/la IPOBOJKH H3 CTPOS.

Ectb HeckobKO €n0cOGOB GECKOHTAKTHOTO ONpe/leieHHsT MecTa NOBPeX-
fIEHHST H TpacChl MPOJEraHns npoBOROB. OIHMH M3 HHX OCHOBAH Ha Deruct-
pallH 3/JCKTPHYECKOTO MOJS NPOBOJHHKA, HAXOASIETocs NOJA HanpsKeHH-
eM. [IpuHUHNHaNbHas cXeMa NpHGOpa NpHBeAeHa Ha puc. 17.

[Tpubop cocrout u3 uernipexkackaguoro ycuautenas HU ¢ rkosdduun-
€HTOM ycuJeHHs nopsixa 3000—5000, BonpsiMUTeNs, KJOUEBOTO Kackajla
K refepatopa 3ByKoBOH dacToTet 900—1600 I'u, nuraercs or AByx moche-
foBaTebHO coefHHeHHbIXx Gatapedt 3336J1 u norpebasier tok 5—8 MA. Ha-
;Ilpﬁ}l{e!{l/le gactoroli 50 ', HaBeleHHOe NPOBOJHHKOM C TOKOM B aHTCHHe

, ycHnuBaercsl ycuautedem HY, co6paHsbm Ha TpaHaucropax TI—T4, u
BHOpAMAseTcss AuoAoM /[[I. BunpsiMaeHHOe OTpHIATENbHOE HanpsKenue
nopagka 0,2—0,4 B nocrymaer Ha 6a3y TpaHsucropa TH KJIIOUEBOTO Kac-
Kajfia 4 OTnHpaeT erc. B 310 BpeMsa OJOKHHT-TeHepaTOp, COOpaHHHI Ha
TpaH3ucTope T6, HaudHaeT reHepHpOBaTb KOJeGaHHA 3BYKOBOH 4YaCTOTHL.
ITH KoneGauusi GYAyT CJABIIHM B CJIOBHBIX TeleOHaX, KOTOPEIMH Harpy-
KeH reseparop. Bee geranu u TpansucTopsl npubopa, 3a HCK/IIOUEHHEM BHI-
KJiodateas B, 6araped nuraumst, ruesl ['/ u TenedoHOB, pa3MelleHb Ha
reTHHAKCOBOI myate pasmepom 120X72 mMwm.

[Mnara npubopa, 6ataped nuTaHus, rHe3fa H TyMOiep BKAIOuYeHHs AH-
TaHHSl pa3MenieHbl BHYTPH H Ha OOKOBHIX CTeHKaX MeTaJlIHUuecKOro Kop-
nyca pasMepoM 150 X 78 X 45 mM. AHTeHHa A npexcrasaser cofoi aHCT
MeaHo#t ¢onaeru pasmepoM 130 X 65 mM. Ee ykpennsiior B OKHe KPHILIKH
éopnyca Ha H30JHpYIOLell reTHHAKCOBOH naacTHHe pa3mepoM 146 X 74 mM.

TaTHYECKHH KO3()QHIHEeHT yCHIeHHs no ToKy (BcT) TpaHsHcTOpoB, ycrTa-
HOBJEHHHIX B npuOope, foaxkeH ObITh nopsagka 35—50.

Tpancdopmarop Tp! uamorad Ha cepneunrke II5X6, o6bmorka I co-
Aepxut 1500 ButkoB nposofa [13B 0,1, o6morka II — 600 BHTKOB TOrO XKe
nposona, [Ilpoeeputs paGorocnoco6HOCTL GAOKHHI-TEHEpATOpa MOKHO,
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brnectawee TpaBJ€HHE MeAH H e€¢ CNJJFABOB

CepHasl KHCJIOTAa KOHUEHTpPHpOBauHad . . . . 500 Ma
AzotHas kHcIOTa KoHuewTpHpoBaHHaa . . . 500 Ma
Congnasd Kueaora KOHHGHTpHpOBaHHaﬂ .. . 10 Ma
Caxa . e . 5r

Pa6ouaa teMnepaTtypa BaHHBHI 18—20 C Oﬁesmupeuuﬂe JEeTaJH fo-

rpyXal0T B BaHHY ¢ pacTtBopoM Ha 10—30 c, nmoc/e 4Yero BHIHHMaIOT, Npo-
MbIBAIOT BOXOH H CylIarT.

PaCTBOp AJd TpPaBJACHHA aJIOMHHHNA
M ero cnJJaBOB

Boznblit pactBop copepxkur:

dTopucThit HATPHA . . . . . . . . . .« 40 7r/;
Eaxult matp . . . . . .. . . 80t/

PaGouas TteMnepaTypa BaHHbI 70 80 C BpeMs1 06pabOTKH OKOJIO
1 mun.

Jpyroit BORHBIE pacTBOp COAEPIKHT:
Oxucb xpoma , . . P |
Cepuas kHcaoTa KoHueHTpHpOBaHHaﬂ .« . . 180 r/n

PaGouass teMneparypa Bauuu 70° C, BpeMsi o6pabotkn 1—1,5 mui.,

Xumuueckue pacTeopbt ANK YAaNew#s
1 48 PABYMHBI € YKENe3HbIX M CTANbHLIX
Aeranen
PxaBunHa ¢ MacJIsiHBIMH H JIPYTrHMH 3arpsi3HEHHSIMH, MOKDbIBAIOHIEMH
KeJle3Hble M CTaJIbHBle JAeTajaH, MIOXO NOALaeTCs MEeXaHHYeCKOH OuHCcTKe
(oco6enHo Ha TNpodUJIHPOBAHHHX NOBEpXHOCTAX). Jlyume Hcnosb3oBaTth
crienHaJbHble XHMHYECKHE pacTBOphHI, KOTOpHlE HE TOJBKO YAaJSIOT pXKaB-

YHHY, HO OJHOBpPEMEHHO 0663}KHPHB3K)T, TpaBAT H MNAaCCHBHPYIOT MOOBEpX-
HOCTH ME€TaJlja.

1. Oprodocdopnass KHCAOTA KOHUEHTpHpoBahhaa 15 r
ByTHAOBBIH CHHPT & » . . e e 4rp

BOA4 + + « » « € « « ¢« v « 4 « .« .m0t

CocTaB HaHOCAT Ha 3arpsi3HEHHBIE MECTa H OCTABJSIOT J0 BBLICHIXaHHIL.
3aTtem jJeTadb OYHWIAJOT 1(eTKOH. Bonol o6MHBaTh ee He Hajo.

2. Bunnas kucjora . . . .. 15r
Oprodocdopuasi KHCIOTA Kouuempnpoaauﬂaﬁ 280 r
Boxa . . . . .+ .+ . . . .. . m0ln

IMocsie cHATHA pXKABUMHL JeTalb OPOMEIBAIOT BOJOH H cymwaT. Pa6o-
yad TeMHepaTypa BaHHH okoso 20° C.

3. OpTtodocdopHaa KHcIoTa KoHueHTpupopauHas 280 r

Byrunosmit cnupt . . . . . . . . 30r
DTHAOBHA CIHPT ILeHaTypHpOBaHHbIH .o 120 ua
TuapoxuHon . . . . . . . . . . . . . lr
Bona . . . .. .nolan

Pa6ouas TervmepaTypa BaHHHI 18 20 C anmeﬂuue Aetann oOMhIBa-
10T BOAOH M cylIarT,
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I 49 Npocrenwmi criocob fekoparuBHoro
OKPAWMBAHMRK CTANBHBIX M3ACNMA

DIeKTPOXHMHYIECKUM CIOCOGOM MOMKHO OKDACHTh CTaJbHBE H3JEJAHA B
nobolt uBer. Ecam oKpacounHil cfofi NOKPHTh JIAKOM, OH GyleT HaleXHO
3aulHUIaTh H3JE/He OT KOPPO3HH.

B, coctap pacTBOpa, B KOTOPOM OKDaLIHBAIOTCH CTaJbHbIE H3JENHd, BXO-
IAT CJleiyIolHe KOMIOHEHTHI:

Mepumi#t Kymopoc . . . . . . . . . . . 60r
Caxap-pagpunaag . . . . . . . . . . . . . 9r
Eakudt watp . . . . . . . . . . . . . 4br
Boga , . . . . . . .. . .. ... .600la

B 200—300 M1 AHCTHAAMPOBAHHOH BOABI PAacTBOPSHOT MeRHHI Kynopac,
3ateM B TOJydYeHHHI# pacTBop jgo6aBasior caxap. OtaensHo B 250 Mo
BOIH PaCTBOPAIOT €AKHH HATP M K HeMY HeGOJNbUIHMH MOPUMAMH (IpH IO-
MeliHBaHHH) J06aBJSIOT pacTBOp MejxHOro Kyuopoca ¢ caxapom. Ilo-
cjle CMelleHHs 3THX ABYX PacTBOPOB JAONHBAIOT AMCTHJVIHPOBAHHYIO BOAY
: (O

Heranb 3auumaoT, NOAHPYIOT K 00e3XKUPHBAIOT B PacTBOPE, NpHMe-
HSIeMOM [pH HHKeJUpoBauuu (cM. coBeT 154), a 3areM TuwaTeJbHO Mpo-
MEBIBAIOT B TemJofl Boje.

M3 KpacHoit Menu (xenatensHo Mapok MO, M!) wusrorosnadior no-
DOJHHTE/NbHEIA 3J1eKTpoh. [Jleranb u 3JeKTpoA nmoakioualoT k Garapeiike
OT KapmaHHoro ¢oHaps (HJIH ApyroMy HCTOUHHKY MOCTOSIHHOrO TOKa 4—
6 B), npuueM MeZIHBIl 3JEKTPOJ AOJNKeH GHITh MOAKJIIOYEH K muiocy GaTa-
peH, a AeTalb — K MHHycy. B pacTBop cHauana OnycKaiOT MeQHHH 3JeK-
TPOA, a 3ateM zeTanb. Uepes 5—10 ¢ 6aTapero OTKJIOYAIOT, H OKpalIMBaHHe
POJCJIKaeTCs 6€3 MUTaHIIS AJTEKTPOTOKOM.

Haxoasce B pacTBope or 2 no 25 MnuH, Jetalb OKpallHBaeTcl B CJe-
Ayiouide LUBeTa (HO MOPsAKYy X HOABJIEHHA): KOpHUHEBHIH, (UOJNETOBHI,
CHHHH, rojy0oi, CReT/O-3eAeHsIRt, KEJATHIH, OpaHXKeBHil, KpacHO-JHJIOBHH,
3eJICHOBATO-CHHHH, 3e/IeHHIH, pO30BO-KPACHHIH.

Leranb MOXHO BHHHMATh H3 pacTBOpa (IpOBepAsi OKPAacKy) H CHOBa
onyckaTb B pacTBOp — mponlecc GyjAeT HATH HopMaabnHO, Ilpn BeiZepxkke
netajqu B pacteope Gojee 25—30 MHH npouecc HHKJIHYECKH NOBTOpSeTCS
MHOTO pa3.

[lo mepe Hcnapenus 3J1€KTPOJIHTa B BaHHY NOGABJSIOT AHCTHJJIHPOBAH-
Hyl0 BOLYy, TaK KaK NOBLILEHHE KOHUEHTPaUMH SJIEKTPOJHTA YXYALIaeT Ka-
yecTBO OKpackM. HiA noayuenHs 6o0Jee KOHTpAaCTHHX I(BETOB B T'OTOBHI
9JIeKTPOIHT HaAO A06aBuTh 20 r yriaekucjaoro HaTpua (6e3BojHOH conH).
Ecau oxkpacka MOMyunjach HeynayHOH, MJIEHKY MOXHO JIETKO CHATb, €CJIH
npoTeperb JeTallb HallaTHPHHIM cnHpToM. OKpamleHHble [eTajJH HAPOMH-
BaIOT BOJOM, CYIIAT H NOKPHIBAIOT GECUBETHHM JIAKOM,
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150 MNMpocroli cnoco6 feKopaTHBHONK OTAENKM
ANIOMMHMEBOH MOBEPXHOCTHM NOJA NMEepPnamyrp

ANOMHHHEBYIO MOBEPXHOCTh 3a4HUIAIOT METAJJIHYECKOH WIETKOH, Aesas
HeGoJIbllINe IUTPHXH B pa3HbIX HaOpaBJeHHAX (CO3laBas OnNpejeseHHHI
pucyHoK). CTpYXKy M Ipssb yJaJsiOT C MOBEPXHOCTH UYHCTOH BETOMIBIO.

YucTylo  aNIOMHHHEBYIO NOBEPXHOCTb MOKPHIBAIOT POBHBIM  CJIOEM
10%-#oro pactBopa exkoro matpa (pafouas TeMnepatypa pactsopa 90—
100° C). Iocsie BuichixaHus pacTBOpa Ha aJIOMUHHEBOH MOBEPXHOCTH 0O-

pasyeTcs KpacHBas MJEHKa C 0epJaMyTpoBbIM oTauBoM. Ilast ayumedi co-
XPaHHOCTH MJIEHKY MOKPBIBAIOT GECUBETHEIM JIAKOM.

Bonee kpacuBas njieHka noJyyaercs, eciM Nepel HaHECEHHEM pacTBO-
pa elAKOro HaTpa H3iejue HJAH HeTanab Harperb no 80—90° C.

I 5I Xummueckuit cnocob cceerneHmns Migenmi
M fleranei u3 cMRymmHa [pecraepaums)

Wspenus u geTajd s CHAyMHHa (COiiaB aTIOMHHHSI ¢ KpeMHueM) 6l-
CTPO MOKPBIBAIOTCS OKUCHOMN MJEHKOH TeMHHX TOHOB. OJHAKO OHH JJIHTEJIb-
HOe BpeM$S MOTYT OHTb GJIECTSUIMMH, €CIH HX OCBETVIHTD.

W3nenns uiu neTajd 3auyHilaloT H, €CJM Hal0, NMOJHPYIOT, 3aTeM 06e3-
KHUPHBAIOT, NPOMBIBAIOT M MOTPYXKaloT Ha 10—20 MuH B CJeAYIOLIHHA pa-
CTBOp!:

Xpomoswi#i aHrHEApHA . . .« .« . . . . , 100
CepHasl KHCJIOTZ2 KOHLEHTpHpoBaHHasa . . . . 10r
Boﬂa £ ] ] » k] & S . . ® [ ] * . . . . * 110 l J]

Pa6ouasi Temneparypa pacrsopa 18—20° C.

IMocsie ocBeT/NIEHUS H3JENHA H [ETalH NPOMBEIBAIOT M CYUIAT, a 4TOOH
NOBEPXHOCTH H3JeNHH U JeTajell He OKHCAAJINCh JJIHTEJIbHOE BpeMs, HX MO-
KPHIBAIOT GECHBETHHIM J1AKOM.

152 Yro HeOGXOAHMO 3HaTh © NONMPOBAHMM
CTanM M UBETHLIX METannos

Honupopaune npuMeHseTcs A8 YJyuLIeHHS YHCTOTH NOBEPXHOCTH Je-
Tajedf, npubOpPoOB, YCTPaHEHHS Ha HHX CJen0B upeinbaywel 06paboTky
(WITpUXH, HapanuHH, HeGoJblIHe BMATHHH H MeJbuyaliliie HEPOBHOCTH).
Pa3nuuaior [Ba BHIa MOJHPOBaHHA — MpeJBapHTENbHOE H OKOHUYATeJbHOE.
IIpeABapHTeJbHOE NONMPOBaHHE NPHMEHSIOT JJSi MEXaHHYECKOTO YAAaJeHHS
HEPOBHOCTEH MOBEPXHOCTH He3aKpemJeHHHMH abpasuBaMH (B CBOGOAHOM
COCTOSIHHH) HJIH 3epHAMH, 3aKpelJIeHHBIMU Ha pabouell moBepXHOCTH NOJH-
poBaJbHOrO Kpyra. OKOHUATEJNBHOE MOJHPOBAHHE BHNOJNHSIOT MeJKHMH
1111 GOBAJBHEIMH NOPOLIKAMH HJIM MATKHMH 3JaCTHYHBIMH KpyraMu ¢ Ha-
HeceHHbBIMH Ha HUX TOHKMMH MOJHPOBAJbHHMH 1ACTAMH.
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CaMOH TOHKOH OTJAEJKH IHOBEPXHOCTH AOCTHralOT TPEeHHEM KyCKa BOii-
JOKa HJH LIepCcTsHO# TKaHH, cMa3aHHOH cneuMaJbHOd macTofl aJas moJau-
pOBKH MeTajuia. [locie nOJHPOBKH NOBEPXHOCTh MPHOGpETAET 3epKaJjb-
HEI OJIecK.

H3BecTKoBas macra npHMeHseTcsl AJds [OJAMPOBAHHS HHKEJd, JaTyHI,
aJIOMHHHS M JPYTHX MeTaiuoB, cocTab ee (B %) ciaepyiomuifi:

Benckag wm3Bectp . . . . . . . . . . . .T7L8
Wepeapw . . . . . . ., . . « . « . . . . L5
CreapunoBast KHCJIOTA . . . . . + . s « . . 2,3
Comgmor T . . . . . . . . . . . .« . .15
CRHIEAAD . . . & v o v e e e e e 22

Coctas nactsl (B %) L5 DOMHPOBKM CTaaH H APYTHX MeTaJlJaoB:

Mapapun . . . . . . . . . . . .. . . 20
Creapu . - . « + . « « v « « . . . . .10
Cano texmuweckce . . . . . . . . . . . . 3
Mukponopomrok M50 . . . . . . . . . ., , 67

[Mpumeuanue BockoobpasHbie H KHAKHE MATEPHAIBl CMELIHBAIOT
H pa3orpeBaloT B BogsHOH 6aHe (uJu Ha He6oJbIIOM OTHe). 3aTeM B rops-
YyI0 MacCy 3aMeLIHBalOT CyXHe KOMNOHEHTLI.

Ilacrot T'OH npennasHayeHM AJA HOJHPOBKH CTadH H APYTHX MeTal-
JIOB H NpPEACTaBAAIT co00f OKHCh XpOMa, 3aMeUIaHHYIO Ha BOCKOOGpAa3HBIX
geutectBaX. IlacTel BHIOYCKalOT Tpex cOpToB: rpyOasi, CpefHsAs H TOHKAS.

Ipu orcyTcTBHH XPOMOBOM HaCTH C yClNEXOM MOXHO NMpHMEHHTh Mac-
JSHYIO KPacKy OKHCb XpOMa, pa3BeieHHYI0 KEPOCHHOM,

Kpoxycnas nacra (oxucb xeje3a) npOJaeTcs B Mara3u#ax B TOTOBOM
BHae (B 3ybompoTe3npOBaHHHM NpHMeEHSTCS NOJA Ha3BaHHeM <«Hacra JJs
30J10Ta»).

IIpuMenseTcad KpoKycHasd nacTa AJs NOJHUPOBKH JaTyHH, GpOH3H, ce-
pebpa H APYTHX MeTajJoB.

ITopowox «Baeck», pa3pefieHHBIH MAUIMHHBIM MacJoM, MpHMEHSETCs
JJ1sl TOHKOH MOJIHPOBKH MeTaJlJIOB.

153 Xummuecumi cnoceb nonuposanus
MeTansios

ITosupoBath MeTajlbl MOXKHO XHMHUECKHM CIMOCOGOM, T. €. NPOCTHM
NOrpy»eHueM AeTajH UM TIpeiMeTa B BaHHY C NOJHPOBAAbHLIM DPacTBo-
poM Ge3 npuMeHEHHs 3JKTpHuEcKOoro Toka. Jlas 9Tofl meaH MOXKHO Ic-
nonb30BaTh Hapdoposbie CTaKaHu HJIH BailHOUKH.

ITonupoBanbHLIT pacTBOP COCTOHT H3 CJEYIOMIX BeINecTs:

QocdopHast KHCAOTa KOHUGHTpHpoBalinaa . . 350 ma
AsoTnad xHMciOTa KOHUEHTpHpOBaHHafA . . . . 50 mux
Cepuad KNCJIOTAa KOHUEHTpupoBad#as . . . . 100 ma
Cepuokucaast HAH a30TiOKHCAan Meib , ., . . 05 r

N
gl
)




image230.png
Pabovyas rtemnepartypa BaHHb 100—110°C. Bpema nonupoBaHusi oOT
0,5 no 4 muH. Ilpn nosupoBanum BHEENSIOTCH YAYLLIHBBIE 0APH, NOITOMY
BaHHA JOJIKHA HAXOJHTbCS B BHITAXKHOM IIKady HAH Ha OTKPHTOM BO3-
JyXe.

DTOT pacTBOp XOPOUIO MOJHPYET aJiOMHHME M ero cmiasul. Ilpurozen
OH ¥ 4J1S HOJMPOBaHHS JApyrHX METajljIOB, OJHaKo pabGouHe yciosus (Bpe-
M$ NOJIHPOBAHHA, TeMIepaTypa) AOJIKHBEL OHTbh HHBIMH.

XUMHUYECKHUE NMOKPBITUS METANNAMMU

154 Xummnuecroe HMKenMpoBaHne M3penmm
M3 CTanM, MeaM, NaATyHM M 6POH3BI

Hetanu H3 cTaNH M MeJHBIX CIVIABOB MOMKHO MNOKPHTb HHKEJEM XHMH-
YecKHM nyteM. TakKOoe LOKpHITHE He TOJBKO XODOUIO 3allMuiaeT jeTalH OT
KOpPO3HH H NPHAAET UM KpPacHUBHIA BHEUIHHA BHJA, HO H 00J1aJaeT MOBH-
IIeHHON M3HOCOYCTORYMBOCTBIO. JLOCTOMHCTBO XHMHYECKOTO HUKEIHPOBAHHS
COCTOHT eule H B TOM, 4TO HHKE/JTb PaBHOMEPHO OCaJaeTcs Ha BCeX, B
TOM yHCJ/e H BHYTPEeHHHX, NIOBEPXHOCTAX jaeTasefl.

Heranb, noanexamylo JeKOpaTHBHOMY HHUKEJHUPOBAHHIO, HEOOGXOAHMO
COOTBETCTBYIOLIHM CNOCOGOM HOATOTOBHTb: OTLIIHGOBAaTb, OTNOJHPOBATh U
06e3xkuputhb. CrajbHble Jerajn 06e3:KUPHBAIOT B PacTBOpE, cOlepxalleM
Ha | o Bogw 20—30 r exgkoro Kajust (HAH efKoro Harpa), 25—50 r Kaib-
UMHHPOBAHHOH COXH M 5—10 I XKHAKOro cTekaa (CHJIMKATHOrO KJes); Men-
Hele — B pacTBOpe, CoZepiKamieM (Ha TO e KoJjuyecTBo Boas) 100 r tpH-
Hatpufipochara u 10—20 r xuzakoro crekna. [lepes HHUKeaHpOBaHHEM
MeJHHE JeTalH HeoOXoAHMO Rofepxarth Ha xeue3de 0,5—1 mun. Clenyer
Takxe HMeTb B BHAY, 4TO CmJjaBhl, cojepxauue Gonee 1—2% cBHHUA HJIH
KaAMHS, XHMHUECKOMY HUKEJHPOBAHUIO HE MOAAAIOTCH.

O6esxupuBatie CTaJbHBIX H MeAHBIX JeTasedl NpH KOMHAaTHOH TeM-
nepaType 3akaHuuBaeTcs uepe3 40—60 muH, npu TeMnepatype 75—85° C —
yepes 20—30 MuH. 3aTeM JeTalb TIIATEbHO IPOMHIBAIOT B NPOTOYHOH BO-
e u norpyxaior Ha 0,5—1 MuH B 5%-HBI pacTBOP CONAHOH KHCJOTH AJS
CHATHS MJIEHKH OKHCJIOB, OCJIE YEro eilie pa3 IpOMbLIBAlOT B BOAE H Cpasy
IIepEHOCAT B pacTBOP s HHKeJupoBaHud. B 1 a1 Boasl, Harperolt no 60° C,
pacteopsitor 30 r XJopHcToro HHKeNS M 10 T YKCYCHOKHCJIOrO HaTpHA.
3arem teMnepatypy nosoast o 80° C, pobasasiior 15 r runodocpara Ha-
TPHS — H PAcTBOP FOTOB, B Hero norpyXxarmT jaeralb, NOBHLIAIT TeMme-
patypy 1o 90—92°C u nopzepKHBalOT ee Ha 3TOM YPOBHE 1O OKOHYaHH:
npouecca Hukeauposauus. [Ipu Gosee Hu3KOH TeMmnepaType CKOpOCTb IIpo-
Hecca pes3Ko 3aMmejnJisieTcsl, a OpH HarpeBauuu Bhille 95° C pacTBOp MoXer
WCIIOPTHTBCA.

Heo6xoxnmoe koanyecTBo (06b€M) pacTBOpA 3aBHCHT OT IJIOLIALH HHU-
KeaupyeMo#t jeranu. OruouleHue 3T0#l naowand (B KBAAPAaTHHIX JelHMeT-
pax) K o6beMy pacTBopa (B JHTpaX) AOJKHO GHTb B mpefenax 2,5—3,5.

Tax, Hanpumep, npu T=3 3a 1 y ToJIIHHA CJios HHKeJssl cocTaBuT 10 MK,

IlpuMeHseMble XHMHKATH HE SIJOBHTH, 06€3XKUpHBaHHE H HHKEJIHPOBa-
HHE He CONpPOBOXKAAITCA BHJEJEHHEM BPeLHHX ra3oB,
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155 Xumuueckoe meHeHMEe CTanbHLIX
“ SYTYHHBIX geTanei

JloBoIbHO J1IerKO Menb XHMHYECKHM CIMOCOOOM ocaXjaaercs Ha eJfe3o,
craab H uyryH. IlokpnitHe noaydaercs yAOBJICTBOPHTEJIbLHLIM.

Jns NOKPHITHS 3THX MeTaJJIOB COCTABJSAIOT PacTBOP H3 CJeAyIOHIHX
BEIeCTB:

CepHokHCaAg MeAb .+ + . « » 2 - . . .8=B0r
CepHasl KHCJOTA KOHUEHTpUpoBaHHas . . . . 8—50r
Bomga, . . . . . . ...+, ... .00ln

Pa6ouas temneparypa 18-—20° C. Ilocse TiiatenbHOR OUHCTKH H 06e3-
RUPHBAHHS RETaJNH NOrPpyXalOT Ha HECKOJbKO CeKyHa B pacrBop. Meranw,
NMOKPHTHIE Me/bl0, H3BJIEKAIOT H3 PacTBOpa, NPOMBIBAIOT BOAOH M CyLIaT.

156 XummuecKoe xpomupoBsaHMe merannos

Hderanu U3 crajH, Melld M JAaTYHH XHMHYECKH XPOMHPYIOT B pPACTBOpE,
colepKaleM:

QTOPUCTHIL XPOM  , 4 . . . 2 & o < . 14 ¢
Tunodocdar wmatpusa . . . . . . . . . . 7r
Jlamounnokueamit watput . . . . . . . . 7r
YKcycHylo KACTOTY JegsHylo . . . . . . . 10 Mma
Enxuit natpuit (20%-uptit pactBop) . . . . 10 ma
BoaAy . « 4 ¢+ s v s &+ « 4+ v . . o A01a

PaGouas temnepatypa okoso 80° C. OuuiueHHble H 06e3XHpeHHHE Je-
Tajdy MeTaJJH3upyloTcs B TeueHHe 3—8 u. IIpH XHMHUeCKOM XpOMHpPOBAHHHE
CTa/bHBIX NpeAMeTOB PEeKOMEeHAyeTCH HX CHauajla XHMHUECKH MOMEeAHHTD.
Hertanau ¢ ocaxAeHHHIM clloeM XpoMa NPOMHBAOT B BoJe H CymiaT.

157 Xumnueckoe HMKEnMpoOBBHKE MeTannoe

PaCTBOp 151 HHKEJHPOBAHHA COCTOHT H3 CJAEAYIOINHX BCILIECTB:

CepHOKHCJIbIT HHKEeNMb-aMMOMEHA . . . . . 50 r
Xsopucteli aMMoOHH# , . . . . . . . 40 r
Boga, . . . . . . . . ... . ao 1 a

B pacrtBop R06aBAMIOT He(oJblioe KOJHUECTBO METAJIHYECKOro HHil-
Ka H HenpepwBHO ero NepeMeNiHBaloT,
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158 XuMmmuueckusii cnoco6 nykesus merannos

Hetanr u3 cranu, Melu, JaTyHH XHMHYECKH JyIAT B pacreope, Co-
AepHxaneM:

XJIODHCTOE ONOBO & . v + 5 - &« .« . & 10 r
MonouHokucaslii HaTpHE . . . . . . . 100 r
Boay . + . 4 & « « « « « . . 4+ 410500 mMa
Jas Meakux geraneil NpHroTOBJASIOT APYrofl pacTBop:
Xnopucroe onoBO . ., . A 5r
CepHOKHCABI aMOMHHHI- aMMORHil (amoMO-
aMMOHHHHBIE KBaclbl) , . ., « . . s 150 r
Boga . . + « . . . . . « « « . .20 500 Mn

PaGouas Temnepatypa pactsopa 18—20° C, Ilepen JaykeHHeM HeTanu
OYHIIAIOT H 06€3)KHPHBAIOT.

159 OKpalMBBHHME ONOBAHRHLIX M3AENMH
B GpOH30BbLIN LBET XMMHUECKMM cnocobom

OnoBsiHHEbBIE H3ENHA XOPOLIO OKpAaLIMBAIOTCH B OpOH30BHIA IBET XHMH-
yecKHM cnocoGom. Msjienans morpyxaior B pacTBOp HJH NpPOTHPAIOT TKa-
HBIO, CMOUEHHOH B pacTBOpe, COCTOALLIEM H3 CJIEAYIOL{HX BeIlecTs:

CepHOKHCAAT MEIb ., , .+ . « 4 « o 25 r
CepHOKHC/IOE Keje30 3aKHCHOe ., , . ;5 s 25 r
Boza . . . . . . ¢« . . .« . 00500 Ma

3arem u3jenaue cywart, OUHINAIOT LIETKOH, NPOTHPAIOT TKAHBIO H CHOBA
MOrpyxaioT B PacTBOP, COCTOAIMI U3 CAELYIOUHX BEILECTB!

YKCycHOKHCAAst MEAb  , . . 4 . 4 . 100 r
¥kcycnas kacnota 10%-nas . . . . . . 400 ma

[Mocne storo usmenne cywar. [Ipu KelaHHH €ro MOXKHQO OTNIOJHPOBATH
H MOKPLITh PO3payHbLIM JaKOM,

160 «30N10uCHHEN NATYHK

Jlatyub u H3genus U3 nee Ha BO3AYXe OGHICTPO TYCKHEIOT H OKHCJSIOT-
cq. JIJa npenoxpaHeHHs oTMOJHPOBAHHBIX A0 OJecKa H3aeduii or oKucie-
HHA JiaTyHHBI€ JA€TaJiH 4acro MOKpbBIBAIOT 0COOBbIM 30JIOTHCTBIM JaKOM.

Boaee mpocroit n gocTynHbH crnoco6 3aKgaiouaeTca B CJEAyIOLIeM: Ja-
TYHHYIO A€TaJb MOCJA€ TIRATeJbHOH OYHCTKH M ITOJHDOBKH MNOrpykamort B
10—15%-uui pacTBOp Kakofi-1uGo wenoun AJs ylanepus ¢ ee NOBEPXHO-
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CTH XXHPOB. 3areM JeTajb IIPOMBIBAIOT B BoJe H Ha 1—2 ¢ OfnycKaioT B
cnabpii (2—3%-Hblf) pacTeop cepHOH HaM colnmoit kucdoTH. XopoliHe
pesy/bTaThl MOJYdaloTCs, eC/H JaTyHb OMyCTHTL B PacTBOp OucyabduTa
HaTPHsS, NOCJI€ Yero NPOMEITh B BOAE H ONYCTHTh B PAaCTBOP YKCYCHOKHCJO!
MenH, nogorpetelfi o 36—40° C.

B 3aBucHMOCTH OT BpeMEHH, B TeUeHHE KOTOPOrO JAETajlb HaXOAHTCH B
pacTBope, JaTyHb OKDAaUIHBAEGTCH OT CBETJIQ-30JIOTHCTOrO0 LBETa [0 LBeTa
4yepBOHHOI'O 30JI0Ta M Ja)e N0 KpaCHOBaTO-PHOJETOBOrO OTTeHKa. 3a ugpe-
TOM OKpacKkH CJeNfT, BpeMs OT BPEMEHH BbIHHMafA JeTalb H3 pacTBopa.
[Tocse oxkpaumuBaHus JeTaJb NPOMLIBAIOT BOROH M cyllaT Ha Bo3gyxe. Ok-
packa foJjyyaeTc CTOHKOH M CO BpPemMeHeM He H3MeHseTcs.

YKcycHOkHCIaA Meabh uMeeTcs B Npojake, HO €e MOXHO MPHIOTOBHTH
u camuM. Ias storo HyxHo 5 r MegHOro Kymopoca pacTBoputb B 0,5
BOAH, [0CJe Yero cMeuwaTb C PacTBOPOM YKCYCHOKHCJIOro CBHHLE (anrteu-
Has CBHHIOBad NpPHMOYKa WJIH CBHHHOBHI caxap).

Bropo#t pacTBop cocrasiaferca u3 8 r yKCycHOKHcaoro csuHuna u 0,5 1
Boabl. Ilpu cMemuBaHHu pacTBOPOB BblMajaeT OCafloOK CEPHOKHCJOrO CBHH-
11a, H B pacTBope OCTaeTcs yKCyCHOKHCHaas Meab. DToT pacTeop H Oyaer
cayxKHTb paGounM pactsopoM, OcajoK MOMXHO OTGHJILTPOBATH HJI OCTa-
BHTb Ha [HE COCyAa,

]6] Oxpacka mefin nop 301070

B 100 r Boabl pacTBopsiioT 4 I KayCTHYECKOH COAB H 4 I' MOJOYHOIO
caxapa, Kunatar 15 MHH, 3aTeM TNpH MOCTOSHHOM pa3MEUIHBaHHH npuGab-
JAFI0T MaJbiMH J03aMH 4 T pacTBOpa HacChHIEHHOTO MeRHOoro Kymopoca.
B ropsuyio cMech morpyxaioT XOpoulo OUMINeHHble MenHbie u3geaua. B 3a-
BHCHMOCTH OT IIPOAOJIKHTENLHOCTH ACHCTBHS OHH NMPHOOPETAIOT PA3JHYHYIO
OKPacKy — OT 30J10T0H, 3eJIeHol A0 MOJNHOM YepHOTH,

162 30Nn0TUCTLIN NaK ANS NATYHM
(naccuBMpoBatue NaTyHM)

[Ipu nmaccuBHpOBaHHM JaTyHH o6pasyeTcs ycTOHUMBasA 3allHTHas IJeH-
Ka, ToX0Xaf Ha M030J0Ty. DTa NJeHka He OOHTCH BJarH, M03ToMy phHOO-
JIOBbI TACCHBHPYIOT JIATYHHbIE GJ1ECHHL

3ayHIeHHYIO, OTIOJIHPOBAHHYIO H 00E3KHPEHHYIO AeTalb ONycKaloT Ha
1 ¢ B pacTBOp, IPHrOTOBAEHHHH u3 | gacTH a30THOM H | wacTH cepHOH KHC-
JOTH, H Cpa3y Xe MEePeHOCAT B KpenKHH pacTBOp ABYXPOMOBOKHCJIOIO Ka-
Jausi (xpomnuka) Ha 10—15 muH,

ITocae aToro AeTaj]b NPOMBIBAIOT H CYLUAT,
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163 Xunmuueckoe oxpanmeanie RATYHM

3aunuienHyio, 00e3KHPEHHYI0 W NPOMBLITYIO A€Tajdb ONYCKAaloT B ONHH
H3 CJIe1YIOIX PACTBOPOB.
1-# pacrBop:

Tanocyaspur . . . . . . . . . . . . . 1lr
CBHHUOBBLIA caxap . . . . . . . . . . . 39r
Boxa . , . . . . . . .x0la
Temneparypa pacrsopa 70° C.
2-#t pacTBOp.

B 250 ma xunsume#t Bogm pacreopsiorT 10 r enxoro Ratpa H 10 r Mo-
JIOYHOro caxapa. 3aTeM, HENpephbiBHO NOMelUMBast, NOMIHBAIOT K PacTBOPY
10 MJ1 KOHUEHTPHPOBAaHHOIO PacTBOPA MELHOTO Kynopoca.

. B Teuenne 3—}0 MHH Reralb, HAXOAMIHAsCH B OFKHOM M3 DACTBODOB,
OKpallHBaeTcH B 30JIOTHCTHIA, roxyfopaThii, cuHiH, (HOIETOBLIA H, HaKO-
Hell, B paqyHblit HBeT,

Korpa nyxuHit uBer noxywen, getalb BHHUMAIOT, CYIIAT ¥ NOJHPYIOT
CYKOHKOI.

Cunesaro-uepnolii yeer JaTyHb npuoGpeTaer NPH NOTPYKEHHH MOAro-
TOBJIEHHOfl eTaH Ha 1—3 MHH B cJeyiOmHi pacTBop:

Ammuak (25%-nblé HamaTelpubf cnupt) o . . 500 Ma
HAByyriekncnas (uad yraekucaas) meip . . . 60 r
JlaTyub (OHHJAKH) . . , . . + . «+ » . . 05T

IMocne cMmewHBaHHS KOMIIOHEHTOB PacTBOpP 5SHEPrHYHO B36ajTHBAIOT
2—3 pasa, mocJie 4ero B HEro NOrpyxaioT AeTalb.

B ropuunesyili yaer NaTyHb OKpallluBaeTcs NpPH NOTPYXKEHHH JNETaAH B
OJHH H3 CJACLYIOILHX PACTBOPOB.

1-# pacrsop:

Fanmecyabgur . . . . . . . . . . . . . 80r
Mepubtli Kymopoc . . . . . . . . . . . 5;) r
a

Boga , . . . ., . . . . ... . . .&O
Temnepatypa pactsopa 70° C. '
2-ft pacrsop:
Cepuuersi®t watpui . . . . . . . . . . . I00r
Boma .'. » . . .+ . . . . .., .. . .00lax

Temneparypa pacreopa 70° C,
3-i pacrBoOp:

VkcycHokmeaw# cBpmenr . . . . . . . . . 30r
Tumocyasgr . . . . . . . . . . . . . 9r
Boaga , . . . mo 1o

Temnepatypa pacrsopa 80—90° C.

Uro6ut npHTOTOBHTH 3-fi PACTBOP, HYXKHO 00a BEHIECTBA OTHEALHO Pacr-
BOPHTL B MOJIOBHHHOM o0beme BOAB, 3aTeM CAHTb KX BMeCTe M Harperb RO
80—90° C.

ITocsie oKpamHBaHHA AeTajb NMPOMBLIBAIGT TelJof BOAOH, CyilaT H Ho-
KpHIBAIOT GeCUBETHHM JAKOM,
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164 Mpocroii cnoco6 cepebpenns

B kauecTBe cepefpsiliero cocTaBa MPHMEHSIIOT OTpaBoTakHBIH THIO-
cyibHT (HuKCax), yKe HENPHUrOAHHI GoMbIle AJs 3aKpemnJeina GoTome-
HOK Han poroBymard. Cnocol oTsinyaeTcs Kpafinell npocrotoii. Meanylo ae-
TaNb 3aUHIAT A0 OJecKa, KHNsTAT B COLOBOM PacTBODE H TILATEALHO MPO-
MBIBAIOT BOAOMH. 3aTeM OMNyCKAlOT B HCIOAb30BAHHLIA rumocymsgur. Yepes
HeKOTOpoe Bpemsl Ha aeranb ociieT cepebpo. Ilocne npombiBkH Bomoit ge-
Taab CYWAaT W MOJUPYIOT cyKoHKOH. KauectBo cepefpenus H npoYyHOCTD
cuenaennn cepeGpa ¢ MeAbIO 3aBHCHT OT KOHIEHTpalHH cepebpa B pacTpope
ranocyabduTa.

165 CepebpeHne meTannMueckux aeranei
ropsiuMm cnocobom

ITHM cnocoboM MOXKHO cepebpurb JioGble METalab. 3aKaio4aeTcs Ol
B CIeAyiomeM: YHCTO 06paloTaHHYIO A€Tadb NOrpyXKamT Ha LHHKOBOH JIeH-
T€ B KHNAMHA PAacTBOp, COCTOAIIMA H3 CaeayiolHX KOMIIOHEHTOB:

JKeaesocunepoamerufi wanut . . . . . . . 120r
floram . . . . . . ... . ... .,. 8r
Xaopuctoe cepe6po . . . . . . . . . . 15r
JncTaanuposansast Boga . . . . . . . .o la

ITpouecc cepeOpennss okaHyHBaeTCs MOCae MOJHOrO MOKPHITHH cepel-
pOM MOBEPXHOCTH jeTajH, 3aTeM [Ae€TaJb BHIHHMAIOT H3 PacTBOpPA, MPOMBI-
BaT H NOJHPYIOT. CneuyeT NMOMHHUTDL, 9YTO NPH KHIIEHHH pacTeopa BbifeJa-
I0TCA BpeAHbIE BEIUECTBA, MO3TOMY KHISAYEHUE CJEAYET NPOH3BOAHTL HA OT-
KpHITOM BO3AyX€ HJH MOA BHTAXKOM.

166 Xumuueckoe cepebperne

1. Heckonbko nuctoB MaroBoit doroGymarn «YHuGpOM» paspe3aioT Ha
KYCKH H ONyCKaloT B pacTBOp (pHKCaxHOH coad (colb pasBoaAT B 0GBEME
BOJbI, YKa3aHHOM Ha YNaKOBKe).

3aunieHnyo U 06e3RUpeHHyI0 fleTanb 0MEIAT B ITOT PaCcTBOP H Ha-
THPAIOT 3MYJbCHOHHBIM CJoeM OyMarH 10 TeX NOp, NOKAa Ha NOBEPXHOCTH
neTann He o6pasyercs MJOTHHIE c0it cepeGpa. ITocie npoMbeiskH B Tensoi
BOJE AeTaJb MPOTHPAIT CYXOH BETOLIb!.

2. B 300 ma orpaboraHHOoro ¢ukcaxa {(ocTaBuierocs mecide neyaTaHus
dbortorpacuit) aobamasT |—2 Ma RawWaTBpHOTO cnHpTa B 2—3 KaliH
popmanuHa (pacTBOp XpPaHAT H palOTAIOT C HUM TOJbKO B TEMHOTE).

3aunmeHHyio B 00e3KHpPeHHyI0 AeTaJjb MOMEMaloT B pacTeop Ha 0,5—
1,5 4, 3aTeM MpPOMBIBAIOT B TEIJIOH BOAE, BLICYLIHBAIOT H MPOTHPAlOT MAr-
KOf BETOIIbIO.
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‘67 Macta ang cepebpenns

Ierann u3 Menu, GPOH3LL, JATYHH, MEIHEHOIO XKe/e3a MOXHO nocepeC-
PHTBb C MOMOLIbIO TACT.

1. HMacry mas cepeGpenus npHroToBJAOT CcleaylomuM o0pasoM: B
300 M1 OHCTHANHDPOBAHHOH BOAM HJH BOALL, MOJYYEHHOH M3 Jbaa OHITOBBIX
XOJMIOQHJALHAKOB, PacTBOPAIOT 2 I a30THOKHCJIOTO cepefpa (asmuca) H
pacTeopy nopausaor 10%-Hei pacTBOp MOBapeHHOH coau g0 TeX Mop, MOoKa
He IPeKpPaTHTCA BbinafeHHe OCajgKa XJOPHCTOIO cepebpa. IJTOT 0CAaLOK
5—6 pa3 npombIBalOT B MPOTOYHOH BoAE.

Otaeabno B 100 Ma AMCTUAIRPOBAHHOA BOAB pactBopsiioT 20 T rumo-
cyabdrTa u 2 r XJOPHCTOr0 aMMoOHusi (HAamaTblpb). 3areM B 06pa3oBaB-
muiicA pacTBOp HeGOMBWIHMH Jo3aMu A00aBAfOT XaopucToe cepeGpo a0
Tex Nop, NMoOKa OHO He MpekpaTHT pacTBopATbes. [loayueHHblli pacTsOp
(UABTPYIOT U CMEIIHBAIOT C MeJKO Pa3MOJOTHM MEeaOM N0 KOHCHCTEHI{HH
TyCTOH CMETaHbl.

3apanee 00e3XHPEHHYIO N€Taldb HATUPAOT [aCTOf ¢ MOMOULbIO BAaTH
HJIH MapJH 0 o6pa3oBalud Ha ee MOBEPXHOCTH MJOTHOTO cJosi cepebpa,
1oc/le Yero feTaJb NPOMLIBAIOT BOJAOH M NPOTHPAIOT CyXO#d BETOUILIO.

2. OrnosnpoBaHHyIo H 00e3XKHPeHHYIO AeTadb HaTHPAT TKaHbIO HJH
KyCKOM MATKOH KOXH, Ha KOTOPYIO HaHeCeHa MacTa TaKOro COCTaBa:

XJopHeroe cepe6po . . . . . . . . . . . .6
IloBapennas comb . . N .
Kucablli BWHHOKUHCLLHA Kaamit (BHHHb{ﬁ KaMeHb) . . 8

i Bie-Rier ]

ITepeyucnenHele BelecTBa pacTHPaT B CTYNKe H XpaHAT B TCMHOM
nocyne, fnepeny ynorpeSJaeHHEM cMeCh Pa3BOAAT AHCTHJJIHPOBAHHON BOMOH
10 fnoayyeHus Xuiakofl nactel, Korga neradb nokpoercs cjoeM cepebpa, ee
NPOMBIBAIOT B BOJE M HATHPAIOT A0 OJjecKka MATKOH (uaHesbo.

3. Ilacry ans cepe6GpeHus MPUrOTORJAAIOT TaK: B COCYA HAcHMNAwT 2 T
Hawarelps, 4 r BHHHOTO KaMHA H | r a3oTHOKHcJaoro cepebpa (asmuca),
106aBaIA0T HEMHOTO AHCTHI/JIHPOBAHHON BOAM OO MOJYUeHHA MOJYKHIKOM
Kaluibl. 3aTeM TKaHbiO ¢ HaHeCceHHOH Ha Hee MacTOH OTMOJHPOBAHHYIO N
06e3xHPEHNYIO neTafdb HATHpAOT A0 cepebpaHOro GJecka,

‘68 Xummuueckuii cnocob cepebpeting
HeMeTaNnM4YecKHX MaTepHanos

XUMHIECKHM CrMocofOM MOMKHO MeTaJJaH3UPOBATL U HEeMeTa JHYeCKUe
AeraJH, HanpuMep 3 IJ1aCTMacC, CTeKsaa, KepaMHKH, nepeea H T. a. [lpu-
BOJHMBIH HH}Ke PacTBOp A9 cepeGpeHHs HEMETaJHYECKHX MATEpHAJi0B ja-
eT OYeHb XOpOilHe pe3yJbTaTbl, 0COOEHHO MpH MeTalIu3anHH CTekJa (ce-
peGpeHHe 3epKAJbHBIX MOBEpPXHOCTEH, COCYIOB, KOG JaMn H4KaJuUBaHHA,
oTpaxaresaell A NMPOEKLHOHHOA amnapaTypht # T. 1.).
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B cocras BaHHLI oad cepe6pemm BXOIAT CJaeayloliie BellecTsa:

Cocras A
Cepe6po a30THOKHCAOE . . . . . . . . . 12 r
AMMOHHH a30THOKHCABIA . . . . . . . . . 18 r
Boga aucrunmposawHas . . . . . . . . 500 ma

[Mocse no/Horo pacTBopeHHS BeLIECTB PACTBOp AOJHBAIOT AHCTHIAJHDO-
BaHHOW BOMOH mo 750 MJ.

Cocras b
Eakuit HaTp (XHMHYECKH YHCTHIA) . . . - . 19 r
Bona ametmaampoBamHaa . . . . . . . . 500 ma

Iocsie nosiHOro pacTBopeHHs €AKOro HATPa pacTBOP AOJHBAIOT AHCTHJ=
JHPOBAHHON BOAOH R0 750 MJ.

Cocras B
Caxaposa . . . . . . . . . . . ... 125¢
Bunnas kucaora . . . . . . . . . . . 1,5
Bona aucrwuimpoBawsaa ., . . . . . . . 125 wma

PactBop kunatar B Teuenue 20 MuH, a 3aTeM [OJHBAIOT AHCTHIINPO-
BairHol Bogo#i mo 500 M.

Bce pacTBopbl XpaHAT OTHEAbHO B TEMHBIX cOCY/AaXx C APUTEPTHIMH Npo6-
KaMH.

Pactsop nna cepeGpeHus MOJyuaOT NpPH CMeIIMBAHHH COCTABOB A #
B, K KOTOpPHM HemocpeACTBEeHHO Mepen cepeGpenHeM aoGaBasiorT coctaB B.
[leranu, npegHasHaueHHble AJs cepeGpeHHs, THATENLHO OUHINAIOT B rops-
YeM pacTBope COAB, OMOJACKHBAIOT MPOTOYHOH BOAOH H MOrpyXaioT B BaH-
Hy CO CBeKelpHrOTOBJEHHHM pacTBopoM, Pabouas TeMnepaTypa pacTeBopa
18—20° C. Bpewmsi cepeGpenns — 10 mud. MeTajann3anuio MOXHO MPOBO-
OHTh ABA HAH TPH pa3a mocjefoBaTeNbHO, OJHAKO KaxJblil pa3 B CBEXKEM
pactsope. TTocepeGpenHsie aerann cywartes npu Temnepatype 50°C B Teue-
HHe | 4, a npu Temnepatype 18—20°C — B Teuenne 24 u. Co crexaa, ¢ap-
dopa uJIH KepaMHKH cepeSpsAHBbIH CJOX MOXHO Jerko CHATb a30THOH KHC-
JOTOH,

B poneToBLIH uBET

OkpawnpanMe cepebpsiHbiX NpeAMeToR
169 XMMHYECKHM cnocobom

Cepe6panble uau nocepeCpennbie NpeaMeTs nprHodpeTtaroT GHOJETOBLI
1BeT B PACTBOpE, COCTOAMEM H3 CJeAYIOUINX BeliecTs:

Cepuokucinifi HaTpuit Gespopumit , , . . , 125 r
Yraekueast wmaTpHE 4 . . . . . L . L, 5r
Boga . . . . . . . . .« . . . . . . .500 wma

Pacreop marpesaoT no 80°C u norpyaioT B Hero mpeaMeT Ha He-
CKOJIbKO CeKyHI. 3aTeM NpegMeTy DaloT MpocoxHyThb. [IoBepxHOCTH npesiMe-
Ta MOXKHO MOKPHITH MPO3PauHLIM JaKOM,
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I]O XHMMUECKMIH PacTBOP ANA OKPALIMBAHKS
cepebpsikbix NPEAMETOB B YepHbIH LBeTY

Cepebpanble uian nocepeGpeHHEe TPeAMeTH CTAHOBATCA YePHLIMH IMoC-
Je KHNfueHHd HX B pacTsope CepHoBaTHCcTOKHcjoro nHatpua (100 r mHa
500 Ms BORBL).

[locae xunsyeuuss B 3TOM pacTsope HpeiMeThl CyWIAT H MOKPLIBAIOT
NPO3paYHbIM JIAKOM.

I]l 3onoueHHe METANNMUSCKMX H3feNHH
ropsumMm cnocobom

B crexasiHHOM cocyne cMmewuBaoT 20 r a3oTHO# H 20 r confHOY KMC-
JAotel. B 3Toft cMecu pactBopsitoT 1 r 3o40T1a. Koraa 3os0To pacTBOpHTCH,
B pacTBop AoGapaaioT | r xJaopucTolt cyphMbl B 1 r uneroro ojosa. Cocyn
¢ pacTBOpPOM MOMeIMAioT B IopAuylo BOAY H KHMATAT, NOKA HE PACTBOPHTCH
071080, nocje yero Ro6apasior 20 r HachIeHHOro pacTBopa GopHOM KHc-
dote, M3penus, npegsasnavenHble K 30J10UeHHIO, OYHULAIOT, MOJHPYIOT H
KUNATAT B PacTBOpPe €4KOro KaJjus HJaH Hartpa. PacTeop Ha H3jenHe Ha-
HOCAT KHCTbIO, BLICYLIEWHOE H3JeJHe HAarpeBaloT Ha I[JIaMeHH CIHPTOBKH
IJIH Ha KOCTpe H3 npesecHoro yras. [locae nporpesaHus moayyaercsa Xo-
poluas 1Mo30s0Ta, He TpeGyioillas MOJHPOBKH. XPaHAT PacTBOp B CTEKJAH-
HOM cocyfie ¢ NpHTepTol NPoOKOl B TeMHOM MeCTe,

172 3onoyenne 6e3 BHEWIHEro MCTOUMHMKA TOKA

KoHnTakTHOe 30/0ueHHE NMPHMEHSETCA AJMd MOJAYYeHHA OUeHb HJIOTHBHIX
H DaBHOMEDHBIX MOKPHITHH, OTJHUYAlOIINXCA BLICOKOH NPOYHOCTBIO CuemnJe-
HHA, H ecau He TpeGyercs GoJbIIas TOJNIHHA NOKPHTHSA. DJEKTPOJIH3 STUM
METOJOM He Hy)KnaeTcsl B HCTOUHHKe BHelIHero Toka. PadnocTh nmoremuna-
JoB, HeoGxoammds nafl ocCaXiaeHHs 30J0Ta, CO3[aeTCAd raJbBaHHYECKHM
3J1eMEHTOM, B KOTOPOM KaTOJOM CJYXHT NOKpPHIBaeMoe H3JeJHe, NQrpy-
KEHHOe B 3JEeKTPOJHT 30J0Ye€HHA, a aHOAOM — IHHKOBAas IMJaCTHHKA, Ha-
XonA1asaca B KOHueHTpHpOBaHHOM pacrteope noaapeHHoﬁ COJIH U CO€JHHEH-
Has C H3JeJIHEM NPOBOJIOKOM, Kak mMokasaHo Ha puc. 162. Jas aiekrpoiHsa
MOXeT MpHMEeHATbCA JI06OH MOLOTPETHl 3JeKTPOJHT 30JO0YEHHs H3 UHCaAa
yKa3aHHbIX B Tabauie.

3onouente crmocoGom MOTPYXKeHHS OCHOBAHO Ha CO3XAHHH pasHOCTH
NOTEHLHAJOB Ha rpaHHile NOBEPXHOCTH MOKPHIBAEMOro MeTajjaa H NpuJjera-
Iomero K He cjos saekTpoanta. ITokpbiTHs Xopowlero kauecTBa oGpasy-
I0TCA JAMIIb HA JIaTYHHBIX HJIH JIaTyHHDOBaHHBIX Aeraasx. [lostoMy Heradw
M3 JPYTHX METaJJIOB TMpeABAPHTEbHO JATYHHPYIOT (MHHHMAaJbHAfd TOJILH-
Ha cjos 1—2 mkm}). ITponece 30i04eHHs 2BTOMATHYECKE HPeKPAMIAETCR APH
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Puc. 162, Paspes sanubl pas NOXpHITHS
H3JENHS 30J0TOM 0€3 BHEUIHEro HCTOY-
HHKa TOKa

Kepamuyeckuu cmanan co cmennamd,
CAYRauwuUMU nopucmod fuagparmog

dnexkmponium 30/09eHug
g emaxane / NpoBadwux
Yunkoboid MedHbI

KonLyedau
aned "

loxpeibaempe usdenue

Emexaminan banka ¢ pacmeopom
XAopucmora Hampus

NOJIYUEHHH CJI0S 30J10Ta TOJIHHOA oKoy1o 0,1 MKM, HO IOKpHITHE MOJydaeT-
Csl TJIOTHHIM, PJISHUEBHM # 06JajaeT XOpOUIMM CUEMJeHHeM C MOBEPXHO-

CThIO geTaJged.

Cocrasnl pacTBopoB M peXHMB paGoThl NPH 30JI04EHHH
cnocobom norpyKeHna

KoMnoHeHTH U pexuMmb paboTh

XnepHoe 3040T0

Kucautit yroiexueabiil kadaui
Xnopuctu# HaTpuil
CyJsibOHT HaTPHSA
JKesesocnHepOAHCTBIA KaJHil
Temnepatypa, ° C
Brimepixka, Mun

13

30M0THIX MOKPLITMM

KonsuenTtpauus pactBopos. r/a

t-ro 2-ro 3-ro
0,4 3,5 1,5
150 - 100
— P] _
— 30 —
— 3 —
70—80 | 70—80 | 70—80
3—5 5—10 5—10

CHsiTMe Hepo6poKaUeCTREHHbIX

Jas cusatTHs HeXoGpOKAauyeCTBEHHHX IOKPHLITHIA MO30J0YeHHHE cepesps-
Hbie M3eJiHs NOIBEKBAIOT B KauecTBe anonon B 5%-Huili pacTBop coJsiHoi
Kucnote npu TeMmnepatype 18—20°C. Katopamu cayxkar xeJse3Hble HJH
CBHHLOBble MJacTHHb. AHomHas RAOTHocTh ToKa O,b—1 A/mM2 Tloasecxu
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MeAHBIE. KPOME TOTO, 30JI0TOE TOKPBHITHE MOXKHO CHATH B «UAPCKOH BOJKE».

«lapckana Bogka» npeacraraser coGolt cmech kuegor (50% asoTHof
KHCJIOTH, cmewaHuoii B 50% consanoli kucaorsl). Ilpumensior cmech mns
TPaBJEHHA MEAM, JaTyHH, }Keae3a, CTanau, UHHKA | T. 1. DTOT pacTBop Aeh-
CTBYET HAa METa/Jbi MOYTH MCHOBEHHO; KODPO3HA H TPA3b IIpH 3TOM HCYe-
3al0T, H MOBEPXHOCTb MeTaJjjia CTaHOBHTCA OsecTsluefl n/H, yalue, MaTOBOH.

IOBeaupbl HCMOABL3YIOT 3Ty CMech /5 ONpPEeAeseHHs gUCTOrO 30J0Ta.

llpumeuanue. Vcnonpayss aKTHBHbIE KHC/IOTbi, HEOGXOAHMO CTPOFO CO-
6moaath npasugaa Geszonacxoctd., ClenyerT NMOMHHTb, 4TO, pa3GaBaas Kuc-
NIOTy BOAOH (HampuMep, CEPHYIO KHCJAOTY), HYKHO KHCJIOTY BJAHBATL B BO-
Ay, a He Hao0opOoT, TaK Kak B NPOTHBHOM C/1yuyae NMPOHCXOAMT Pa3bpui3-
FHBAHHE KHCJAOTBI, 4TO MOMKET NMOoBJCub 3a co0oll TiarKesble OXKOCH,

17 4 fMpocTbie cnocoBei M3BneucHHs cepebpa
13 orpaGoTaHHOro runocynsura [(uicarka)

Ha mocrpoenne ¢ororpadrueckoro nzoGpaxeHus pacxonyercs JHUIb
yacTb Ccpebpa, COMEP:KaNlerocs B CBeTOYYBCTBHTENBHOM c¢Jjoe ¢oToMare-
prnana. Boabuian ke yacrb cepeGpa nepexomuT B (HKCaXK H NpPOSBHTEb,
ee MOMKHO BLILEJANTb U COGpaTh.

1-ii cnocod. [Tossoaser Buaennts wvicroe cepebpo. CocToHT B Clenyio-
IeM: B COCYA € MCTOINENNbIM (DHKCaxKeM BCHIMAIOT JKEAE3HYI0 CTPYKKY
HJIY MeJIKHE XKeqesllbie TBO3ZH, XOPOLIO OTMBITHE OT KHPAa ¢ NoMoubIo GCH-
3nHa. Bpems oT BpeMenu pactBop B3baathiBaioT. Cnyera 7—I10 nHed pacrt-
BOp CJAHBAOT M PBO3AH BLICyIuBaloT Ha Bo3ayXe. Cepebpo, ocaxpacnHOe
Ha rBO3AfX, OCHIMAeTCA B BUAE UEPHOro MOPOUIKA, KOTOPHl 3aTeM MOKHO
CIJIaBHTb B CJITKH.

2-it cnocod. Mcromennbiit ¢pukcax u paBlbiii 06beM 0TpaGOTaHHOIO Me-
TOJATHAPOXHHOHOBOrO NMPOABHTENN CAHBAlOT B ofHH cocyn. K mosnyuensod
cMecH 106apasnT 30%-Hbifl pacTBOp eaKOro HaTpHua H3 pacyeTa mo 100 ma
Ha KaXXJAblH auTp orpaboranioro ¢pukcaxa, Cepe6po npH 3TOM 0CaXK1AeTCH
B BHie MeJsbuaiiiiero 4HcToro cepeGpsiioro mopouika. Ilpouece maures ie
MeHee 48 u.

O6pasoBaBuinkca 3a 3T0 BpeMsa ocamok cepe6pa OTGHRHILTPOBLHIBaETCH
B cywnrcs, OcTaBminiica BOAHBIA pacTBop THOCyJbdara HaTpud, T. €. HHK-
cax, MOXHO BHOBb HCMOJB30BATH B paboTe.

3-it cnoco6. B orpaborannblfi ¢HuKca)x, KOTOPHHA HAXOAHTCA B CTEKJIAH-
HOM cocyne, yKJAanbIBAIOT NONHPOBaHHLl Juet naTyau. Yepes 48 4 Ha uero
oCsleT MOYTH BCe MeTaJjJkueckoe cepeGpo H3 HcTouleHHoro pactsopa. Iloc-
Jle 0Ca’kK[eHnsl JHCT XOpoIIO NPOMHBAIOT BOAOA U BBLICYIIHBAIOT. 3aTeM ¢
€ro MOBEPXHOCTH OCTOPOXKHO cockabauBatoT caoil cepebpa.

4-ii cnocob. K | 1 ucnoabsosaunoro HKCHpyIOWEro pacteopa 106as-
a0t 56 r ruapocynbdura narphs B 5—6 r Ge3pogHok conbt. Yepes 16—
20 u ofpasoBaBuleecss B BHAE UEPHONO MEJKOro NOPOMIKA METAdJHYECKOe
cepe6po QHUIBLTPYIOT, & obeccepeOpPEHHbB (DHKCHPYIOWINA pacTBOpP MOAKHC-
JS10T OHCYNb(UTOM HATpHs H BHOBL HCNOJbL3YIOT RJs paGoTsl,
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5-it ¢nocod. as sroro npurorosasior 20%-Hblit pacTBOp CepHOKHCIOTO
HaTPHUs M BJHBAIOT ero B orpaloraBmiMil ¢uxcax u3 pacuera 20 Ma pa-
CTBOPa Ha KaXkAwi JauTp Quxcaxka. TmarenvHo nepememas pacTBoOp, €My
[a10T OTCTOATbCA B TeYeHHE CYTOK. 3aTeM DacTBOpP CJAMBAIT € ocafka, a
ocafoKk BuicymusaloT Ha Oymare. OcafoK npeacrasjsieT coboi CepHHCTOE
cepefpo. Ocaxxaenne BeAercs Ha OTKPHITOM BO3NAyXe MY TpH ycuJIeHHORN
BEHTH/IAUMH, [J5 YyMeHbIIeHHs BLIAEJNEHHS cepoBomopona orTpaboTaHHbIH
GHKCHPYVIOIHA pacTBop NMpeABapHTENbHO NOAMIENAYHBAIOT.

Mpumeuanue. [Tosyuendoe cepeGpo MOXHO HCIOJIB30BaTh B OpaKTHUe-
CKHX coBeTax (peuenrtax), HMelOlIMXCA B JAHHOH KHHTe.

YIANEHUE CTAPOW KPACKM C WU3AENWH
M UX OKPALUMBAHME (PECTABPALLMS)

175 Cnocobsl yaaneHus ¢ MeTannMYecKux
u3penui CTapod KpackM (pecTaBpauus)

HM3BecTHO HECKOMLKO crnocoGoB yaajeHHsT CTapol KpPacKH ¢ MeTadlll-
YCeCKUX H3AeJuni.

Mepsblit cn10coG COCTOUT B TOM, UTO MOBEPXHOCTL H3AEJAHsA HATPEBAIOT
nJaMeHeM MNAasJIbHBIA JaMObl HJAM HarpeTHM MEeTaJJHuecKuM I[IpegMeToM
OO pa3MATYeHUsl OKPacK{, a 3aTeM YAaJjsiOT ee TynbIM# cKpeOKaMH.

Bropoit cnocof 3akniouaercss B XMMHMUECKOM paspylIeHHH CTapoH Kpa-
CKY TIPH NOMOLIM €]KOTO KaJ/ufi, eIKOTO HATpHa (KayCcTHKa) HAH TeXxHuue-
cKofi kap6osoBo#l KUCJOTHL. B Kese3noil #/H CTEKISIHHOH NOCYHe NMPHTOTOB-
na10T 20—30%-ublfl BogHBIA PacTBOp OJHOrO M3 YKa3aHHLIX BewlecTs. 3a-
TEM XJOMUaToOyMamHLIM TaMIOHOM, HAMOTaHHBIM Ha AEPEBAHHYIO NaJjoY-
Ky, PacTBOP HECKOJbKO pa3 (B 3aBUCHMOCTH OT TOJIIIMHBI H COPTa KPaCKH)
HAHOCSIT Ha OKpameHHyio mosepxHocth. Yepes 10—25 mMHH Kpacka Jerxo
yoajseTcs TeM Xe TaMIoHOM. [loc/ie 3TOTO MOBEPXHOCTh H3MEJNHA MHOrO-
KPaTHO ¥ TIIATEeJbLHO MPOMbIBAIOT BOAOH M cywart. IlpumensieMsle B Ha-
HOM cJy4Yae XHMHYECKHE DacTBOPbHl He BJHAT Ha MeTass, 3a HCKJoue-
HUEeM aJIOMHHUA H ero cl/iaBos. [Ipu yoajeHHH KpPackd C allOMHUHHEBLIX H3-
fequfi, KaK TOJbKO OGHAMKUTCH TOBEPXHOCTL MeTanja, clelyeT HeMeaJeH-
HO NpeKpaTUTh cMayuBaHue pacTBOPOM,

C yKa3aHHBIMHM BeIIECTBAMH HYXHO 06pallaTbCs € OCTOPOXKHOCTDIO,
paboTars PpeKOMEHAyeTcs B Pe3HHOBHIX NepyaTKax.

3ra gsa cnocoba NPUrOAHH TVIaBHBIM o0pa3om nJs yHajeHHsa Macns-
HHX Kpacok W JakoB, CTapule Mac/asiHble H 3MaJieBble KPackH CO CTaju H
CIIIABOB AJIOMHHHS MOXHO yaaJuTs cMuiBkoft CH (TY—MXII 906—42)
uiu embiBoft K (TY MXIT 1113—44). Cpox BHAEPKKH [0 pa3msirieHus
Kpacku 2—3 4.

VaanuTe ¢ noBepxHOCTH NPEIMETOB HEKOTODHIE COPTA JIAKOB H KPACOK
MO HO, pACTBODHB HX COOTBETCTBYIOWIMMH pacTsopuTensimu. Hanpuwmep, ac-
¢$ajbToBBe M HEKOTOPHIE MacjsiHble JaKd CMLIBAIOTCA OCH3MHOM H KepOCH-
HoM. HuTposakn ¥ HHTPO3MAJH JIETKO PACTBOPAIOTCS aUETOHOM HJHU CIie-
HHa/JbHBIMH PacTBOPHTE/SIMH,

241




image242.png
M KPacoK Ha OCHOPE UeNnMono3kbl

17 6 CMBIBKM M NACTH! ANA YAANCHMS 3Manen
[wmTpO}, raMcprany, HMTPOTrANpTANM
CmbIBKY H nacTtel XOopowo ynanasioTr crapble JJaKOKpPacOyHble MOKPBITHA

C MeTa/JIM4eCKHX H JepeBsHHbIX uageanii. Hikxe npuBofsTcs coctassl CMbI-
BOK 4 nacr (8 %):

1. AmeTon . . . . . . . . . . . .. 30
STHNOBBI COHPT » .« + + v & « + 10
OTHIAUETAT . . &+ s . v e e e e 30
BeHaun . , . « .+ . o« 4 o« o« 5o . 30

2. Mapaguu v e e e 20
ALETOH + . + v « 4 &+ « .. 40
Jlurponn . . . e e 40

3. Mapadur . . . + . « . s . . . . 10
AmeToH , v . . o . o .o 0. 60
Beusosa . . e e e e e 30

CMBIBKY HAHOCST Ha [OBEPXHOCTb AeTadd, Yeped },5—2 u Kpacka pas-
MAr4aercs, H ee Jerko yaajHTb.

MacThi ANA YAANEHHS MBCNRAHBIX KPACOK
I]] M NaxoB NPM PecTaBpPaUMM METARNKHECKHX
M AepeBaHHbIX Magennin

1. Mes nmpocesiHHBIT . . « .+ + o« ¢ o« 100 r
AcGectoBast OBUTE . . e 100 r
Kaycruweckass cona (20% -HBf pacrsop) 1o ofpa-

30BaHs
AacTh

2. H3BecTkOBOE TEECTO & « « + + & . . 100 p
Mes npocesiummii , . e 100 o
Kaycrndeckas cona (20% - il pactBop) zo obpa-

30BaHHA
MacTh

Tlacty HaHoCHT Ha NOBEPXHOCTb AETaMH H OCTaBJasAIOT Ha 0,51 4, 3aTeM
BMeCTe C KpacKol CYMIIAIOT ¢ AeTand.

OuHlleHHYI0 NOBEPXHOCTh AeTatH (B TOM 4YHC]e H JIepeBAHHOH) npo-
MbiBaloT 1% -HbIM PacTBOPOM KHCJAOTH (COASHOM, YKCYCHOH H T, IL), nocie
4ero NpOMBBAIOT TeNJoH BOJLOH.

118 Pe3basurenm u pazmumnTeny

Pa36aBuTeAlr H paskKHUMKUTENH — 3TO PA3JIHYHBE CMECH OPraHHYecKHX
pacTBOpHTE/EH, KOTOPHIMH Da36aBJfAiOT JaK HJIH KpPacKy, HaHOCHMble Ha
OKpalINBAEMYI0 NIOBEPXHOCTb KHCTHIO MJIH NMyJbBEPUIATOPOM (CM. TaGaRILY).
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Yro pasbasaser

Paa6aBuTesb T MAaKH H ApyTHE
Kpactku BelecTBa
Crunuzgap lMacnﬂHue Macasube naku
Ya#T-cnupur » —
OTUAOBLHA COHPT » CnuproBele u Gakenu-
toBuiit (10B) naxu
P-5 Macasnbe, XJOPBHHHAOBHe, Nep- —
XJIOPBHHHJOBHIE, NOJIHCTUPOAbUEIE
P-6 MeaMunohOpMalibAerHIHEE, Pe3k- —
JIOBHE, MOJHBHHHIGYTHpAJbHbIE
pP-7 Kpesoandopma/ibierHiubie H NOMH- —
BUHUAGYTHpasNbHbIE
P-13, P-14 Macasinnie w askujpHele (ramndrane- —
‘Bbie H TeHTadTaseBhe)
P-60 Kpesoadopmaipieruiible 4 NOTHBH- —
HHJIGYTHPAJbHbEE
PBJI Buynidiexcobbie -
AM3-P [epx/10pBAHUIOBLE —_
PIIB Hutpoxpacka CrupToBbie Jaki
PKB-1 Kpackyl Ha cuHTeTHYecKHX cMoJjiax —
PKB-2, PKB-3 MouesnHodopMableraHbe -
WsonpenoBuiii ciupt Macna, s#ekoTophie Ha-

TypaJibHbie CMOJE

HexoToprie u3 pasGaBuTesiell HCMOMB3YIOT RJst YHAJeHHsS CTapbiX Kpa-
Cok M 00e3:XUDHBaHHA MOBEPXHOCTell Nepes OKPACKOhl (ckumuaap, yait-
COUPHT H Ap.).

MoxHo #cnonb3oBarth TakkKe caeayouue pazGaBuTesnd U pacTBOPATEH.

Pas6aBurennr Ne | —cBemias XKuAKOCTb, NpeAcTaBJ/siomas coGod
oudlieHHbIA ckunuaap. lpumensiercs aas pasGaBienusi pasiduHbIX Mac/s#-
HBIX KPACOK H J1aKOB,

Jlakosuit pasGaBuTens Ne | — CBET/bI € KeNTOBATO-3€/1CHBIM
OTTeHKOM, Ne 2 — KeJITO-KOPHUHEBOrO HJ/d TeMHO-XKesToro Hpera. Ilpume-
HSI0TCH aas pasGaBjeHHs Mac/sHbIX JaKOB H KPacok.

JJakoBoe pasGasurenn Ne 1 H 2 — KHEKOCTH, cocTosiulHe H3
75% BuicOKOKauecTBeHHOTO GeH3uHa # 25% cxunumapa.

PacrtBopurenp KP-36— GecuBerHas HIH CBETJIO-XKEITAaA KHA-
KOCTb, NpejCTapJsionlas co6oil cMechb Pa3iuuHbIX OPraHUYeCKHX PacTBOPH-
Teqeit (aueToHa, kcuaona, cnupra H Ap.). Ilpumensierca pns pasGabieHus
3arycTeBlIdX JiakoB H HHTPOSMadeH M AJs CMEIBAHHS CTapOH KPackH.

PacrBopurents Ne 646 — GecuBerHas HJIH CBETJO-XKEITasd MHMA-
KocTb. COCTOHT M3 CMeCH PasjIHUHHX pPacTBOPHTeJell — alleTOHa, KCHJI0.1a,
Toayona, Gensona H Ap. [IpHMensieTcH fis pa3GasieHus 3arycreBIUHX HH-
TPOJAKOB U HUTpo3IMAaJell, ’ o
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MOKpPLITME MeTanna NaKOM «Myap»

[Tepes MOKpHITHEM J1aKOM «Myap» MOBEPXHOCTb MET&/JIMUECKOH HeTasH
00e3:XHPHBAIOT NyTem nporpeBaHusi B Neuyd (AyXoBke) B Teuenune 15—20
MHH n0pu Temnepatype 80—100° C, 3areM IPYHTYIOT XapOCTOHKOH 3MaJibio,
WINAKJIOIOT JaKoBOH WINar/aeBKo# ¥ cymwar. Korga jgeTans Xopouo BHICOX-
HeT, ee o6pabaTbiBAlOT MeM30fl ¢ BOJOH M WWIKYPKOH, HACyX0 NPOTHPAIOT,
C 1OMOUIbIO MyJIbBEPH3AaTOPa MOKPHIBAIOT POBHLIM CJIOEM JaKa «Myap» h
noMewaloT Ha 10—15 mMuu B Neus ¢ reMnepartypoil okoso 80° C.

¥30p pucyHka 2aBUCHT OT TOJUIYHBI HMOKPHITHA H Hpouo.fl)KPlTeJIbHOCTH
nporpeBa feranu, Koraa ua perann obpa3syeTcs y3op, ee BBIHUMAIOT H3
NeYH Ha KOPOTKOE BPEMsl [JI YacCTHUHOIO OxJiaXK/AeHHus, a 3aTeM cHoBa
noMewanT B MeYb AJs OKOHYATEJNLHOH cylku Jaxa. [Ipu TemrepaType
120—150° C nak oxoHyaTesJbHO BichbIXaeT B TeueHne 30—40 muu, a npu
6osiee HU3KOH TeMmepaType — B Tedenue 2——3 1.

Urobn NnpejoXpPaHdTh OKPalieHHY0 NOBEPXHOCThL OT 3anbljeHHs, €€ Io-
KPLIBAIOT HeAAyJONIHBIM JIdKOM: B aueTOHEe pacTBOPHIOT UeJAAYyJA0OHA IO
KOHCHCTEHIMH XKHIOKOTO MAacCJ/JAfHOTro Jiaka ¥ HaHOCAT €ro Ha NOBEPXHOCTh
POBHLIM CJa0€M NODH NOMOUH TaMNOoOHAa. Tlocne BuichixaHus auertroHa Ha no-
BEPXHOCTH OCTa€TCs NpoyHas 3auuriasn naeHka.

180 OKpacKa cTanbHbIX M3AeNMA NOJ ANIOMMHMH

Uro6bl NpuflaTe CTaJbHbIM H3[€JHAM KDAacCHUBLIA BHE H INPeJOXPAHHTD
HX OT KOPDO3HH, MeTass YacTo NMOKPHLIBAIOT aJIOMHHHEBO# KpacKkoi — ja-
KOM C aJIOMHHHeBHM nopomwxoM. Jas storo 15 r nopomxa BcunaioT B Gec-
OBETHHIA HUTPOJaK, pasGaBaenuulil aneroHom (110 r).

B Takoil xe npgnoplud KpacKy MOXKHO pa3BOJHTL He B HHUTpOJakKe, a
B HE/JIYJOUJHOM Kjee — alleToHe, B KOTOPOM pacTBopeHo 5—10 r peHTre-
HOBCKOH NJIEHKH, OUHIEHHO! OT 3MYJbCHH.

TloBepxHoCTb H3fesuss NpeABAPUTENbHO TUIATENbHO 3aUHINAIOT ¥ 3aTeM
HaHOCAT TOHKHI C/10# KPAaCKH C MOMOUILIO NyJbBEpHU3aTOPa.

Crofikoe NOKpbITAE NOJYYaeTCsi, €cJu B aJIOMHHHEBYIO Kpacky pmoba-
BHTb Kaell Bd-2. Knelt BD-2 pacrsopsiior B CnupTe 1O TYCTOTH 3MAJUT],
3areM B IOJYIEHHbIi PacTBOD BBICHINAIOT CYXOH aJIOMHUHHEBBIA MOPOIIOK N
TIATEHHO NIePEMENIHBAIOT, TOCIe Hero CHoBa A00aBJ/AI0T COHPT 1O TNOJY-
YeHUHA HODMAaJLHOH BSI3KOCTH.

[IpuroToBieHHas TakuM 00pasom KpackKa XOpowlo JIOXKHUTCS NPH OKpac-
K€ KHCTbIO HJIH C MOMOUILIO NMyJabBEPH3aTOPa, OHA He OChinaeTcss H AOJTO
coxpaHser CBO#l BHA.
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181 OkpacKa MeTanAMUECKMX NOBEPXHOCTEH
BCEMM BMAAMM KPACOK M NTAaKOM

B peMOHTHOR H JIOOHTENbCKOR NPAKTHKE OKPACKY MeTa/HYeCKHX H3fe-
JIHH, TaHeJsel H KOPNyCOB PajHO3JeKTPOHHLIX YCTPOACTB yZoOHEe BCEro
MPOH3BOAHTL OLICTPOCOXHYIIHMH HHUTPO- M TaAHdTaleBbIMH smagasmu, Ha-
HOCHTL KDacCKy Ha MeTanan Ge3 IpyHTa He CJELYeT, Tak KaK CcuelieHde
(afAresna) ee ¢ MeTajJoM HejgocratouHo npouHoe. IToBepxHocts, nopnexa-
Myl OKpacke, 06e¢3:UPHBAIOT AllETOHOM, 3aTeM, eCJH TMOBEPXHOCTL HepOB-
Has (BbIGOMHBI, LapanuHbl), ee MINAKJIOIOT CMECbIO TPYHTOBKH C MOPOLIKOM
MeJIKO HCTOJNYEHHOTo Medaa. [Tocae cymku B TeueHHe 1,5—2 cyTox 3awmnak-
JeBaHHbe MecTa HGYOT BogocTolkol mKypkod Ne 100 ¢ posofi H BLICY-
IHBAIOT B TedeHHe 1—2 u. Ha moArorom/eHHyO Takum o06pa3oM NoBepx-
HOCTb € [OMOLIbIO [yJbBEPH3aTOpPa HaHOCAT CJaOH rpyHTa (Zad raud-
TaneBLIX sMaJgell —rpyur Ne MI138, nas HHTpo3MaJsell — HUTPOTPYHT).
ITocne cymku (1 g npu temneparype 100°C uau 24—48 4 npu KOMHATHO#
reMllepaType) 3aTPyHTOBAHHYIO HOBEPXHOCTL WIHGYIOT TaK Ke, KakK 4
HIMaKJeBaHHbIe MecTa, CyllaT B TeueHHe 1—2 4 u, HAKOHel, NOKPLIBAIOT
NepPBLIM CJI0EM 5MaJjH, KOTOPHH cymaT Tak e, Kak ¥ rpyHT. Takum obpa-
30M ofecneynBaeTcs IPOYHOCTb BCEr0 MOKPLITHS (TpyHT MJoc kpacka). Bo
H3bexxaHHe NOATEKOB 3MaJjb cjegyeT HaHOCHTb TOHKHUM CJOeM, Jydie C
nomouipio nyJasnsepusatopa. OueHb yaoOHH B pafoTe 3MaJjyl B a3p030JbHOH
yNnaxKoBKe, KOTOpHe Tepey yrorpebjeHneM HHTEHCUBHO B3GauTbiBatoT. [lpu
HeoOX0QNMOCTH 3MaJjib HAHOCAT B [BA-TPH CJOH A0 MOJYUeHUs POBHO OKpa-
meHHoli mosepxHocTH. O6pasopaBlIMecs IIpH HaHeCEHUM 5MajH Ha Kpasix
H3Je/Hs HepBHOCTH YZIaJsAl0T HOXOM. UToOB NMOBEPXHOCTb H3JE/NHS cTajta
IISHUEBOH, BBHICOXINYIO 3MaJjb 00pabaThiBalOT MOJHUDOBOYHOH MacTol HJH
BOCKOBOH CMECHIO.

B xayectBe cBOe0oGpPa3sHOro rpyHTa MOXHO NDHMEHHTb YKCYCHYIO 3CCEH-
HHI0, KOTOPOH NPOTHPAOT XOPOIIO 3aUHMILEHHYIO M O0e3XHUPEHHYIO IeTaJb.
Ha raxofi «rpyHT» XOpOWIO JIoXKAaTCA BCE BHAL KPAcok, JaKOB H smanei.

Y10 Heo6X0aAMMO 3HATh
182 O HECOBMECTUMOCTH KPACoK
M 06 ocoBeHHOCTAX BOCHPMSTHS UBETA KPACKM

Bce KOMMOHEHTHI KpacKH -— XHMHueckue pemecTBa, Mertannnt (Melb,
IUHK, aJiOMUHHIE), BXOAsAlIHe B COCTaB KPACOK B BHUAe NYApHI, BJAHAIOT Ha
KODPO3HI0 OKPAallHBAeMOH MeTasJN4eCKOil MOBEPXHOCTH H Ha CBA3yIOILEe.
Oxuc/nl M COIM MeTa/JIoB BJAHAIOT Ha CBf3ymollee, yckopasa oOpasopaHue
niieHkH, PasHopogHule THNBl CBA3YIOINETO He MOTYT COBMEIAThesl APYL C
IpyroM, a HEKOTopble Mac/fHble KDaCKH, NMOJyYeHHble Ha OfHOM CBA3YIO-
IeM, HO Ha OCHOBE pPa3HblXx MATMEHTOB, CMEUIHBATb HEJIb3f.

HecosmecTumocTh nurMeHToB. [Ipy cMellMBAHUH NUrMeH-
TOB OyeHb BAXKHO YUWTHIBaTh XapakTep HX B3aHMopelcTsusa. B ciayuae He-
COBMECTHMOCTH MUTMEHTOB NPOHCXONHT HX paspylleHde ¥ NoTeps aHTHKOP-
PO3UOHHBIX CBOHCTB,
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€CJIH BDEMEHHO 3aMKHYTb HAKOPOTKO KOJIJIEKTOp C 3MHTTEPOM TPAaH3HMCTOP4
T5 npososouHofi mepeMblukoil. IIpH npaBHJIBHOM NOAKJIOYCHHH BBHIBOLO3
o6MOTKH I Tpancdopmartopa Tpl reneparop HauuHaer paboraTb cpasy.
B npoTHBHOM c/yuae HYKHO MOMEHATh HX MeCTaMH.

IOns wHanaKUBAHHS K/IIOYeBOro KAacKaja Ha Oasy Tpausuctopa IF
HY>KHO MofaTh HamnpskeHue seiuyuuoil 0,2—0,4 B B orpHuarensHofl no-
ASPHOCTH. Ero MOKHO CHATH C JeJiuTetis, COCTABJEHHOrO M3 MOCTOSHHBIX
pesuctopos conpoTtusaenus 5,1 KOM u 150 OM, BKJIOUEHHBIX B OOIYIO LeNbh
nutanus. Koraa sro HanpsixkeHue Ha KJioueBoll KacKax GyAer mopaHo, Ha-
npsKeHue nHTanus GJokuur-reneparopa HY monkHo cocraButs 7—8 B.
Hanaxupane ycunnTess HH3KOH 4acTOThl CBOAMTCH K MoAGOpY coOmpOTHB-
JeHusi pesucropa R3, oT KOTOPOro 3aBHCAT PeXHMH TPaH3UCTOPOB T2—
T4. TlpuMeHeHHe mepeMeHHOro pesucropa R2 B cXeMe MO3BOJISET peryJin-
pOBAaThH YyBCTBHTENBHOCTL npubopa.

Tpaccy ckpeiToli MPOBOAKH HJIH MeCTO €e [OBPEXKJeHHSl ONpelensioT
cleayonuM ob6pas3oMm.

K uenu, o6pels uin Tpaccy KOTOpO#l HYXKHO ONpeleNuTh, MOAKIIOUAIOT
tasy ssnekrpocern 220/380 B. K npuGopy npHCOeAHHSIOT TOJIOBHBIE TeJfe-
(OHBl M BKJIIOYAIOT NHTaHHe, B MOMEHT BKJIIOUeHHS NHTAHHS B TOJOBHBIX
TenedoHax HEKOTOpoe BpeMs AOJIKeH OHITH CabllleH TOH reHepatopa. DTO
CBHAETENbCTBYeT O HOpMaJibHOH paGore mpuGopa. AHTeHHy A HanpaBAAIOT
B CTOPOHY MpedmnosiaraeMoro MecTa MHpOJieTaHHA MPOBOJAA H MO HaJUYHIO
TOHA B T'OJIOBHBIX Tesied)OHAX MPOCJEKUBAIOT elo Tpaccy. B ciyuae o6priBa
npoBofla TOH NpPEKPaMaeTcsi HAa PaccTOsHHH 5—7 cM OT Mecra oOpHBa.

Hopmanbno orperyanposaHHubli npuGop HO3BOJISET PerHcTpHpPOBaTh
Hajuune Hanpsxkenus 50 'y Ha paccrosuun 6—8 cM or mposoanuka. Bo
BCeX cJiydafgx MeTaJ/IH4eCKHil Kopnyc npuGopa JNoJiKeH HMETb KOHTAKT €
pyxaMmu onepartaopa.

KpoMe onpepnesieHns Tpacchl nposieraHus CKpHITOH MPOBOAKH U 0ODPBIBOB
ee ¢ MOMOULbI0 NpHGOpa MOXKHO ONpElesiiTh MeCTO KOPOTKOrO 3aMbIKaHHS
npoBoaKku. Jlasi storo Ha BXoa npubopa uepe3 pasbeM I'/ mOAKIIOUAOT
9MeKTPOMArHUTHBI [JATYHK, HO3BOJSIOLIHI perucTPHPOBaTh MAarHHUTHOE
noJie MpOBOJHHKOB C NMepeMeHHLIM TOKOM.

DJIeKTPOMaruuTHHI [AAaTYHK [peacrasiser co0oil Pa3sOMKHyTHIEI Mar-
uuTonposon u3 lll-o6pa3uoro TpaHchOpMATOpHOro Keie3a € KaTyIIKoOil,
copepxameit 3000—6000 sutkop nposoaa II9B-2 0,1—0,12 mMm. Cepaeu-
uug 1112 (moxno III9, 11110, 1114 u r. A.), TonmuHa Habopa 12—15 MM,
Jart4uk yxkpensisioT Ha ILITAHre M COeAMHAIOT ¢ npuOopoM THOKHM SKpaHH-
poBaHHBIM KaGeneM mjuHO#l 1,5—2 M. MecTo KOpOTKoro 3aMblKaHHs CKpBbl-
TOH MPOBOAKH OnpeAesioT caelylouiuM obpasom,

ITapy npoBOJOB, MECTO KOPOTKOI'O 3aMHI-

KaHHS KOTOPBIX HeOOGXQAUMO OHNpefleHUTh, &7 10-20

MNOAKJIOYAOT K CHelHaJbHOMY IMOHHKAKIe- 4._l Tni

My tpaucgopmaropy {puc. 18). Haruux nox-

HOCAT K MECTy NpONEraHus MPOBOIOB Pa- ~pppp ! gﬂuﬂum
30MKHYTON CTOPOHOH MarHHTONPOBOAA H MO

HAJHYMIO CHrHAJa B TOJOBHHX TejedoHaX

NPOCJEXKUBAOT UX Tpaccy. 3a MeCTOM KOpOT-

KOro 3aMbIKauys MarHHTHOE MOJie MPOBO/IOB Puc, 18
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Ilpu cmelIHBAHHH KDACOK C HECOBMECTHMBIMH NMUIMEHTAMH{ TepPAeTCH HX
uBeT.

HecoBmecTuMoCTh CBsi3yiomHX. CMeminsars mMaciasHble Kpa-
CKH MOXHO TOJIbKO ¢ MacCJAHLIMH (Ha OJHOPONHON OCHOBE), IIH(TaleBble —
C FJAQTaseBbIMH, NEHTadTaNeBble ~— C NeHTA(GTANeBHIMH, 3MOKCHAHBIE — C
SMOKCHAHBLIMH, OHTYMHble JaKd — ¢ acaibTOBBIMH H KaMeHHOYTOJbHbIMH
nakaMH H T. A. OXHaKo BCe MacasiHbie ryCTOTepThie KPACKH MOKHO passo-
AATbL O0/MbaMH H JaKaMM, H3TOTOBJEHHHLIMH Ha OCHOBE TOJDKO CBETJIHIX

€CTECTBEHHbIX H HCKYCCTREHHBIX CMOJI, UCK/IIOUas HCQ)aﬂbTOBbIe H 6HTyMHbI€
CMOJIbBL.

HecosMecTHMOCTD KPDAaCKH ¢ MaTepHAJOM NOBEDX-
HocTd, Ha cTadpHylo mOBepxXHOCTh MOXHO HAaHOCHTL BCe Ge3 HCKJIIOUeHHs
FpYHTBL: Maciansie, GocharupylouiHe, IPOTEKTOPHLIE, riindranessie, deHol-
¢opMaJsTbaeruiHbe, Ha CONOJHMEpaX XJOPBHHHUJIA, STHHOJIEBBIE, aKPUJIOBLIE
H Ap. ’

Ha amoMuuneBylo noBepXHOCTb HeNlb3s HAHOCHTb FPYHTHI: CBHHIOBBHIE
(cBuHLOBLIE GeNHAA, KPOH, CYPHK), KeJIe3Hblil CYPHK, ipb-MEAAHKY i KHIO-
Bapb, Ha KakoM Oul CBA3YIOLEM OHH HH Oulin. Moxio HaHocuTs (octari-
pytemiue rpyHTel BJ1-02 H BJ1-08; randranessie Kd-030, F®-031, IP-032;
akpusoBeie AT-10C n smokcugunie 2-4021 u I[1-09T xenthiil.

OcobentocTy BOCRPUATUR UBETA KPACKY.

LiBeTa BOCHPHHHMAIOTCS KAaK «TeIJble» WIH KaK «XOJOHHbIe». 3pUTenn-
HO OHH MOryT NpubAHXKATh OKDaUIeHHbIR ApeAMeT HJH OTAaJsiTh ero. Boc-
pUsATHE pa3HblX IBETOB NpPUBELEHO B TabaHue.

Briasipaemoe CriocofHOCTD Owywmene
Liper omyueH ue NPHBJCKATH BIOD npocTpancTaa

Tennwe usera

HKearuiit Tenna bonbluas, He yToMJser Otnanser
OpanxeBHit » Boabwasn pn6amkaer
Po3zoBuifi » Jlerkas »

K pacHblit JKapsi Ouenb Gosbliasd, yToMaser »
Kopuysennrit Tenna Cpeansig, yTOMJseT »

Xononunue gBeTa

Cepulit [Ipoxaann HeGosbiuas, we yromaser| Ornajser
T'onyGoit Xonona To xe »
3eJeHbli [Ipoxnann HeGosbluas, He yromaser »

Jaxe TNpH AJHUTEJIbHOM;
HaG/0ACHHN
duoaeToBHH Caexecrd Jlerkasi Tpubauxaer
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TRHABA 6. PABOTA C OPFTAHMUYECKMM
CTEKNOM

Oprannueckoe cTeka0 0G/afaeT PSfOM NOJOMUTENbHHIX KadeCTB MpH
ero 00pafoTkKe: MPH HarpeBaHAH Pa3MATYAETCH, JIETKO MpeccyeTcs, XOPOLo
o6pabaThiBaeTcsi Ha CTaHKAaX H BCEMH CJECapHBIMH HHCTPYMEHTAMH, N0O3TO-

My LIHpOKO NPHMEHSETCA B NPOH3BOACTBe NPH H3FOTOBJEGHUU NEKOPATHBHO-
Xy/OXKeCTBEHHbIX H3Jeul.

183 Cnocobbl pe3aHusi OpraHMuecKoro CTekna

PesaTb aHCTH OprasnYecROro cTeHta yXOOHO € HOMOMUIBIO CIEUHAJBbHOTO
HOoXa — pesaka (puc. 163), M3TOTOBJIEHHOTO U3 CTAPOFO HOXKOBOYHOTO MO-
AoTHA. Pexymyio KpoMKy BHITAYHBAIOT Ha OOLIYHOM HaXIAuHOM KaMHe.
Pyuxy peaaka obmareiBaioT nposogoM Tuna MITHB  ceuenuem 0,5—
0,75 M™%, a 3aTeM HIOAKUNOHHON JeuToh.

JIucT opraMndeckoro Crekia KJAagyT Ha CTOJ WM JKOCKY € raaikof
OBEPXHOCTLIO, A4 3aTeM, BPWIOKHE K CTEKJY AHHERKY, HECKONLKO pas Ipo-
BORST OCEPHEM HOXKa WO JHHUH oTpe3a. Kpas Jjuera Ha paapese moJayvaior-
es FARJKHMH H $acte e TpebyloT AONOAHUTENbHOH obpaboTku. [lpH npex-
BaDHTEJbHON pa3MeTKe JIHCTA Hy:XKHO YUHTHIBATh, YTo IWHPHHA GOpPO3n&b
Ro/KHa OuTh paBHAa TOJIIHHE [0JOTHA HOXKOBKH., (DUTYpHBEE [ETajdH u3
AHCTOBOro OPTaHMYECKOTo CTEK/J1a MOXHO BHIDE3aTh OGHIYHHIM J063HKOM,

OTHOCHTeNILHO  HEBLICOKas TeMIepaTypa I[WIaBJeHUS ODPFaHHYECKOro
€TeK/1a NO3BOAGET pe3aTh ero cjaeRyinuM obpaszom. B n1063uk BMecro nua-
KM BCTaBJjsioT HAXPOMOBYIO [IPOBOJIOUKY AHaMeTpom oKoao 0,5 MM, K KoH-
HaM KoTopo# noaBoRAAT HanpsikeHne 3—4 B oT noHuxawuiero tpancoop-
Matopa (/1063MK MO/MKeH GHTb C IepeBAHHON paMKOH WM Ke ¢ H30JHpO-

e,
npdéasexa

K mpancgopmamepy

Puc, 163. Hox nas pe3ksl OpraHu- Puc, 164. Cnoce6 peakH opranmue-
YeCcKOro cTeksaa (pesax) CKOFO CTeK/Ia
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BAHHLIMH 3aXHMam#). B MecTe CONPHKOCHOBEHHSI C HATPETOH MPOBOJIOKOH
OpPraHuyecKoe CTeKJIo OyfeT NiaBHTbcs. 3THM CROCOGOM MOXKHO BhIpe3aTrhb
niacTHHKH Ji06oi ¢opmul. [logasare Gosbliee HanpsKeHHe HE DEKOMEH-
AyeTcs, TaK Kak Npy neperpese OpraHUYecKoe CTEKJO BOCMJIaMEHSAETCH.

BbipesaTh #3 oprandyeckoro CcTekAa pasjuuyHue GUIYDHBE AeTald
MOXXHO C NOMOIWULIO HarpeTo#ft NPOBOJIOKH KHaMmeTpoM He Gosee 0,5 MM H3
cl1aBa BBICOKOTO CONMpPOTHBJEHHS (HHKEJIHH, HHXPOM H T. I.), K KOTOpOH
NpHBA3aH rpys3uKk (puc, 164). J.is HarpeBa npoBOJOKH MOXKHO HCIOJIb30-
BaTb NOCTOSIHHBIE WJIM NepeMeHHblH TOK HanpsiKeHnem 6—12 B.

18 4 OunCTKA NOBEPXHOCTM OPraHMUYECKOro
CTekna

[ToBepXHOCTb OPraHUYECKOro CTeKJla OYHUIAlOT OT IpA3d, XKHpa H Kiee-
BblX NMOTEKOB BATHBIM TaMIOHOM uJH ¢J1aHeablo, CMOYEHHOH B TEMNJOH BO-
1e, MOXKHO ¢ MbuioM. JKHupH # Macia yRaafioT GEH3MHOM HJH KepOCHHOM.
AueToH, 3THJIOBHII CIHPT H PACTBOPUTENH MOPTAT NOBEPXHOCTb CTeKJa.

[Tpu mpoTupKe BCYXYIO CTEKJO 3JeKTPU3yeTcs M NPUTSATHBaeT K cebe
NblJb, KOTOpas npH TpeHuu obpasyer unapanuHul [lostomy crekso ciaepyer
NPOTUPATh YBJAAXKHEHHBIM MPOTHPOYHBIM MaTepHasoM HJH XHUAKOH [10AH-
pOBOUHOH nacToil.

HersnyGoxne napanuibl yaajsiiOT NOANPOBOYHON nacrofi. IlacTy HaHo-
€T TOHKHM POBHEIM CjI0eM Ha MOBEPXHOCTh OPTaNHYecKOoro CTek/aa H 3a-
TeM TLATENLHO OTTOJHPOBHIBAIOT 3TO MECTO KPYTrOBHIMH ABHKEHHAMH cy-
XOfi MArKOH ¢ YHCTOH TKaHbIO,

]85 CrepneHne OpraHMUecKoro CTexna

Ipu cepJeHHs opraHHYEcKOro crex/aa Heo0XOZMMO UMETh B BHAY, YTO
CBEPJIO 3aTATHBAET B MaTepHaa u 3aeiaaeT. JJis yerpaHeHHs 3TOro Heo6Xo-
IMMO NMpPHMEHSiITL CBepJ/a, OTBEeUalouiue CJAEAYIOUMM TexHU4ecKuMm TpeboBa-
HUsIM: yroJ nojxbeMa KauaBku — 17°, yroa 3aoctpeHusi — 70°, yroJ 3agHeit
3aToukn — 4—8°,

OGulunble, CTAHAAPTHbBIE CBepJia U3 GHICTPOPEXYILeH CTagH MOTYT NpH-
MEHATBCS [pY CBEpJIeHHH OTBEPCTHH AHaMeTpoM 4—5 MM.

Bo u3GexaHue meperpeBa OprcTexknia u 3abHBKH CBepja CTPYXKKOH ero
NepHOJHYECKH MOJHUMAIOT d ouuwaoT, [Ipu cBepJeHHH TOHKHX JIHCTOB,
yToOB H3GEXKaTh BHIKPAIUIMBAHUS H 3aeJaHHs, IPUMEHRIOT CBEpJa C YrJIOM
npu sepwinHe 55—60° a Asa cBepieHus TOJCTHX JHCTOB Yros y cBepJa
MoxeT OuTh 90°,

CsepJieHtle OPraHM4ecKOro CTeKJa BO3MOXKHO Ha BEPTHKaJILHO-CBED-
JIHJIBHLIX CTAHKaX HJIH ¢ MOMOLILIO MEPEHOCHHX PYyuHHX apedeil. Marepuad
LJs CBEPJEHHA 3aKPemJAOT 3aKHMaMH WIH B TUCKAX.
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186 Yro HeobX0aMMO 3HaTh O CKACHBAHMM
OpPraHM4ecKoro CTekna

Bo MHOTHX cayuasx H3feaus U3 OPraHHYECKOTO CTEKJa COCTOAT M3 OT-
JleJIbHBIX AeTaJjiefl, KOTOphble MPU MOHTaXe CKJEHBAIoT.

OcHoBHbIE BHOH COEAHHEHHS Npu CKICHBAHHH OPraHAYECKOro CTeK/aa —
3TO COeMHEeHHe BHAXJECTKY, Ha yC, BCTHIK, B LINYHT M ¢ HakJazaxoi. Ilpa-
BHJILHLIH BLIGOD KJes M MeToga CKJeuBaHHs obeclieuHBaeT HeoGXOAUMYIO
NPOYHOCTb H3/e/Hsl U He NOPTHT ero BHeWwHHH BuA. Hanpumep, npu ckaeu-
BaHUH BHAXJECTKY CJEAyeT CTPEMHIbCd K TOMy, YTOOB HaxJjecT Ounla He
MeHee 4-KpaTHOR TOJILMMHBI CKJAeuBaeMoro crekna, Ilpu ckiaenpaiuu #a yc
mypHHa yca AOJMKHa ObTh He MeHee 3-KpaTHOH TOJILHUIB MarepHasa.
CkieuBaHue BCTHIK H Ha yc TpebyeT TiaTellbHOH MOATOHKH CKJEHBaEMbIX
NOBEpPXHOCTEHA U T. 1.

CKJ/eeHHbIe H3[eJRA 3aXKUMAKT CTPYOUHHAMY HJd TYro 0OBA3LIBAIOT W
B TAKOM COCTOSIHHH BHIAEPKHUBAIOT He MeHee 3 u,

Kunelt roroButesi cneaylomuM obpasoM: 8 100 r gux/opsTaHa nmpu Hi-
TEHCHBHOM IOMEINMBAHHH DAacTBOPAIOT 2—5 T CTPYXKKHU OpPraHHYeCKOTro
cTeKja NpH KOMHaTHOH TemmepaType B TeuenHe 25—30 muil. 3areM pact-
BOp OCTaBJAIOT AJf AafibHelwero HabyxaHus CTPyxkH, UToOH yCKOpHTL
npouecc, pacTBop nepuojpxuecks nepemewusaoT. [locae npurotosienus
KJjei} BblAepKHUBAlOT He MeHee 2—3 cyTok. KieeBofl pacTBop HanocaT Ha
006e ckJ/eHBaeMuie NOBEPXHOCTH PAaBHOMEDHHIM ABMXKEHHEM KHCTH B OANY
cropoHy. Heo6xoxzrmo ciaenuTb 3a TeM, 4ToGnl He Obljio He NMPOMa3aHHBIX
KjeeM yUacTKOB ¥ My3bIPbKOB BO3AYXa.

Buumanune! CkjieuBaTh OpPraHH4ecKoe CTEKJI0 Hajgo MOJ BBHITSKKOM HJIH
Ha OTKPBITOM BO3JyXe, TaK Kax Napbl AHXJAOp>TaHa BpelLHbI!

]87 Oxpacka OpraHM4YecKoro cTexkna

MasecTHo HeckoabKO cnocoGoB OKPacKH OPraHHYECKOTo CTeKJa.

1. TlpuroToBasIOT /4K AJisi NOBEPXHOCTHOH OKPaCKH OPraHHYecKoTo CTek-
aa, HenaoT 310 Tak., OCTPLIM HOXOM H/IM APAaYEBHIM HANUJIBHUKOM HACTpY-
ruBalOT OMHUJIKH OT 06pe3ka oprerekaa, a 3aTeM pacTBOPSIOT HX B KpPeENmKofi
ykcycHo#t scceHnuu. [Ipu sTom Ha 6 uacteil sccernuu Gepyt 1 wacte onn-
Jjok, Korga onuixH no/HOCTbIO pacTBOPAIOTCH, B pacTBop R0GaBadAlOT Na-
CTy 05l 3aNpaBKH LIAPHKOBLIX aBTopyuek. OT MacThl U ee KOJHYECTBA 3a-
BHUCHT LBET JIaKa.

[Tpuroros/ieHAbl JaKk HAHOCST Ha NOBEPXHOCTb OprcTekJaa, Jlak, pact-
BOpss OPTCTEKJO H CMELIHBasAcCh ¢ HUM, OKpamuBaer ero. [Tosb3oBartses Ja-
KOM H&[JO OCTOPOXKHO, NMOCKOMbKY BXOJAINAS B €ro COCTaB YKCycHas 3CCeH-
1M MOXET BHI3BATL OXKOIH KOXKH H NOBPEAUTb OJEXKAY.

2. B kauecTse KpacuTejis HCHoJb3yeTcsd HanoH-iak, Hawa npombiui-
JeHHOCTL BHINYCKAeT LaNoH-1aK#d KPacHoro, 3ejeqoro, cHHero, ¢HoJeTo-
BOTO, YEPHOTO H APYr#X [(BeToB. B 5MaJIMpOBaHHYIO HJH CTEK/JSHHYIO BaH-
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HOUKY HA/JUBAaIOT JiaK HYXKHOTO [BEeTa M NOTPYKaIT B HEro OprcTek/ao. Boi-
AePKKa B JaKe KoaebJaeTcst OT HeCKOJBKHX CeKyHA Ao 15 MuH — Bce 3aBH-
CHT OT JK€/aeMOro OTTeHKa OKpacKH. YTOOH MOJYYHTh OTHOCHTEJIbLHO TeM-
HHI{l LiBeT, OPTCTEKAO MOKHO MOTPYKaTh B BAHHOUKY HECKOJLKO pa3, KaXk-
Abifl pa3 AaBas J1aky BBICOXHYTb.

Hns nosfydeHHs TOTO MJM MHOTO 1{BETOBOTO OTTEHKA HYXKHO CMellaTth B
OnpefesieHHbIX NpPONOpUUAX HaNoOH-JaKu pa3HeX usetoB. Ilockoaeky na-
NOH-1aK DAaCTBOPSET OPrCTeK/0, OKpalleHHas MOBEPXHOCTb MNoJyYaercs
OYeHb NMPOYHOH, XOpOoWIO NOJHpyeTCs H HE BhllBETaeT.

3. 0,5 r aHWIAHOBOrO KpacHTeJasi pPACTBOPSIOT B METHJIOBOM CIHpTe.
PacrBop Hai1uBaOT B MJIOCKYIO 5MajUDOBAHHYIO BAaHHOYKY H CTaBAT ee B
kunsuyio Boay. [lockoabKy TemnepaTypa KulleHus cnuprta okoao 70°C,
KpacaTeib Bekope 3akunuT. OKpanIHBaeMOe OPrCTeK/0 INpeXBapHTeNbHO
NOJOTPeBaloT B Kullglued BOAe, a 3aTeM OMYCKAalOT B BAHHOUKY C KpacHTe-
Jem, Beaeacrsue anddy3ii kpacuTeib NPOHHKZET B MOBEPXHOCTHHIA cJOf
OprcTek/a ¥ B jaJjbHelilleM He CMBIBaeTCH.

4. B rayGokyio CTEKJASHHYIO, 5MaAHpoBaHHYI0 uau dapdoposyo GaHky
(no AJuHe 3arOTOBKH OPrCTEK/a) HaJAHBalOT KPacuJblibiil pacTBOp, KOTO-
pBlil NPUroTOB/sAOT cAeAylomum obpasom. CMewnsawT 5 r KpacHTe s AJA
aneraTHoro ienka, 2-—3 r crupanvHoro nopowka «Hosocrs» u 20 r Gen-
3HJI0BOTO CMpTa, 4To6Bl MoJyuusaach OZHOPORHAsA nmacTa. 3aTeM NacTy pas-
GaBasioT ropayeir Bogol g0 | j. TeMnepaTypa pacTBopa HOJkKHA OHTb OKO-
Jgo 80° C.

OxpainnBaeMylo MOBEPXHOCTb OpPICTeK/aa TINATeJbHO oyMmMaloT OeH3u-
HOM H Tocje HelpOAOJ/IKHTENLHOR CYWKH onyckaior oprerekmo Ha 10-—15
MUH B PaCTBOp MOIOIIEro cpeAcTBa «YHHBepcaay (okomo I r ua 1 1 Bogm),
Temneparypa pacrsopa AoJjxkua OuTe B npemenax H50—60°C. 3arem opr-
CTEK/IO ONOJACKUBAWT B XOJIOLHOH BOJE H CpPa3y e NEpeuocsiT B PacTBOP
AJ5 KpalleHus.

[MpooaxHTENbHOCT OKPAWIHBAHNS 3aBUCHT OT JKEJaeMOro OTTeHKa H B
cpelHeM cocTaBiaseT oxkoqo 15 muH. M Bce 3To Bpems pacTBop HyXHO HO-
CTOSIHHO TlepeMelliBaTh.

Ha OprainyecKoe CTERNO METOAOM

Cnoco6 HaHecewis HAQNNCENM M PMCYHHOB
‘88 TpaBneHus

Cnoco6 TpaBJieHUd OPrallHYecKoro crek/Jga cXomeH co cnocobaMu Tpas-
JIEHUST MeTajjla ¥ CTeKha.

Jluct opranuueckoro creksa pasorpeBailoT o 60—70°C H nokpeiBaloT
poBHHIM cjoeM napaduua. Ha nokpeiToe napaguHoM oprcrexkiao yepe3 Ko-
NHPOBA.IbHYIO GyMary nepeBOAAT HAAMHCE HAH PUCYHOK. 33TEM MO KOHTYpY
HaZM4ucH MM PHCYHKA YRAJAAIOT Mapaduy OCTPHEM Al H KOHYHKOM 1Iepo-
yHHHOro HoXa. [To kpasaM oprcrexsia FeraloT A3 napa¢HRa GOPTHK BHCOTOH
6—8 mm. [Tocse sTOro Ha nNOBepXHOCTH OPreTeKsIa RAJUBAIOT KOHDEHTPUPO-
BaHHYIO CEPHYIO KHCJIOTY H Boiffepxmealor 5—10 muu. B tom Mecre, rie
6bln ypasen chofl napaduHa, npoRcXonMT TpaBJeHHe, U Ha MOBEPXHOCTH
oprcTexsa MOABJAETCA HaANHCh HAR DHCYHOK Momounoro usera. Korza
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TPpaBJaCHiC 3aKOHYHTCH, KHCGNOTY CAUBAIOT, 4 OPTCTEKJAO TIATENbHO MPOMbI-
BAIOT B NPOTOYHOH BOAE K CyIHaT.

ToToBOE H3MEAHE M3 MPO3PAYHOIO OPICTEKAA MOXKHO OKpacHTb B Geblil
nseT. [las atoro uspenue norpyxaioT Ha 1—10 MHH B KOHHEHTPUPOBAH-
HYIO CEDHYIO KHCJIOTY, & 3aTeM TWNATe1bHO NPOMBIBAIOT B NPOTOYHOH BOLE
¥ cywar. [Ipn norpyxenun B KRCAOTY Ha 1—3 MuH NOBEpXHOCTL OPTCTEKAA
He NOTepseT TJdHla, HO npuobperaeT MoJouHnii useT. Ecau xe Boizep-
#aTb €ro B KHcAoTe 60Jlee NAWTENbHOE BpeMs, TO NOBEPXHOCThL cTaHeT Ge-
noit u caerka martopoil. YeM posblie OPTCTEKAO BbIAEPKHBAETCA B KHCJAO-
Te, TeM ToJlle CTAHOBUTCA Oeablfi cioft. Ecad 3TOT cjaoil nocne mepsoil
o6paboTKil OKasaJcsi HeN0CTaTOYHO TAYGOKHM, To 00paboTKy MOXKHO nNo-
BropuTh. [TpoMbiBaTh W3sesne nocae 006paGoTKR CJeLYeT OCTOPOKIIO, Tak
KaK MOJyuYeHHbIl CJ0# MAFOK W ero MOXKHO JerKo MOBPEAUTD.

ANs npeccoBaHMa M3[enui
M2 OpPraHMyecKoro cTekna

I 89 Cnoco6 uarotoBneHua npecc-chopm

ITyteM ranbsafoNaacTEKM MOXKHO M3TOTOBJASATH mpecc-QOpMbl AJd npec-
COBAHHA B HHUX MpeJBAaPHTENbHO pPA3MSATYEHHOrO OPTAHHUECKOTO CTEKJa.
Hasi 3T0TO C penbedHON MOLeNH CHAMAIOT MeTaJaUYecKHii KOHTppeased,
HAapallMBasd MeTaJJ B TajbBaHOMIACTHYECKON BaHHE HEMOCPEACTBEHHO Ha
Monedn. s 3TOro roToBAT peapedHYIO MOA]b U3 THICA HJAH NAACTH/NHA.

[ToxpuB Monean rpapuToM ¥ NPHAOKHB NPOBOAHUKH H3 NPOBOJOKY,
MOJeJib 3arpyaioT B rafbBaHOMJACTHUECKYIO BAHHY M BHIAEPIKMBAIOT ee
A0 OTJOXKEHUS Ha HeH Menu TOJIUHOH He MeHee 1,5—2 MM,

ITonydeHublit Melublll KoHTppeabed o0G6JAyXKHUBEIOT, 3aTeM ¢ 00paTHOM
CTOPOHB! 33JIMBAIOT OJOBAHHO-CBHHIIOBBIM TNPUOOEM, NORJMOKHB JHCT ac-
6ecta. Ilocne atoro KouTppedned 3aK/II0YAIOT B CTaJbHOE KOJbLO HJIH B
cTanbHylo paMky (puc., 165) u B Hux 3aauBalOT cBuHeu Hau 6a66ut, KOTO-
pHii cnauBaetcs ¢ oOayxeHHOH cTOpOHO#l KOHTppeJbeda. Bo uaberkanue
pacTeKkaHus CBHMHUA KOHTppesbed BAABJIUBAIOT B NECOK, MpenBapUTENbHO

CmansHoe KobYo

..

OpuruHan Ha opraHuyecKoM
cmexe

Puc, 165, Tlpecc-gopma
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HachiMaHubil Ha acbect. lleckoM cJjepyeT 34acolNlaTh H  BHeWHWE kKpad
KOJblld MJH pamiu. B noayueHHoll TakHM o6pasoM npecc-popMe MOKHO
npeccoBaTb H3AEJIHA W3 NJACTHUECKOH MAacChi — OPraHHuYeckoro Ccrekaa,
NpeaBaPUTEIbHO DA3MATYHB €ro HAaA 3NeKTPHUECKOH IJMTKON HJIM B KUNAT-
K€ O COCTOSTHUA PE3HHBI.

s npeccoBadMs pa3MsiTyeHHOE OpraHHUYECKOe CTEKJO YKJaAbIBAIOT HA
noaydenuyio npecc-GpopMy, NOBEPX KOTOPOH KJAAYT TOJCTyI0 Try64aTyio
pe3HHy, a 3aTeM CTaJbHyI0 NJUTKY ToawuHof 4—5 mm. IlogrotoBaennyio
TaxuM obpa3om npecc-Gopmy CTaBAT NMOJ Npecc U NPOH3BOAAT AaBJEHHE B
TeueHne 3—5 MHH NMOYTH IO NOJHOTO OTBEPACHHST OPraHHYeCKOro CTEKJa.

IMocae npeccosanua ¢HopMy BMeCTe € OTIPECCOBAHHON MOAEJbIO NMOrpy-
HEI0T B BOAY A0 HOJHOrO OXJaxKienus. Mogefdb HM3BJAEKAIOT M3 TOTOBOK
bopMb Jerkum nocrykuBadneM. Jlns mnpeccosanus mopeseil HeBOJBUIMX
pa3Mepon (5—8 cM) MoxkeT ObITb HCNO/JIb30BAH KAHUEJAPCKHH BHHTOBOH
npecc uJAH clecapHble THCKI.

KapKacoB AN Pa3nMUHbIX YCTPOHCTR

19 0 MpocToi ¢noco6 H3roTorneHus PyTNspoER,
M3 OPraHM4ecKoro crekna

HanGosee npoctost cnoco® u3roTosaexuss QyTaspa — 3To CK/IeUBaHHE
€ro u3 MOJIOCOK Opranuueckoro crekaa. OfxHarko Gosee Kpacusbii QyTisp
MOXHO CAejJaTb NyTeM LITAMNOBKH (BbIAABJHBAHMA) HATPETOro OpraHuye-
ckoro crekna. M3rotosus u3 cyxoro npousoro aepesa (OyK, Gepe3a) mar-
pHUB H MYAHCOHbI, MOXKHO BBIIABAUBATbL U3 JHCTOBOI'O OPraHHYECKOro CTeK-
J1a KOPINYC U KPbiKY., 3ar0TOBKM H3 JHUCTOBOTO OPTaHUUeCKOTo CTeK/1a AJS
KOpAyca H KPBIIIKH NOMELIAlT B KHMSIIYI0 BOAY MJIH MAMHHHOE MAacjao H
BbIIEP:KHBAIOT B TAKON ropsiuelil BaHHe N0 [OJHOTO Pa3MArYeHHs MaTepHa-
Ja, MocJe Yero 3aroTOBKY ObICTPO BHIHHMAIOT U3 BAHHLBL, HAKJAaAbIBAIOT JHCT
Ha MaTpHLy H BAABJHBAIOT NYaHCOH C NOMOLLBIO CTOJNSPHON CTPYOUHHEBI HJH
tHckos. OcToiBmkit KOpyc (WAM KPbUNKY) GyTaASpa BhIHUMAEIOT H3 MATpH-
Ubl, YRAJSIOT HOXKOM JMHIHMA MaTepuaj, MOAFOHAIOT KOPMYC M KPbILKY
opyr K Apyry. Hasa o6jerdedus mTaMOOBKA MATPHLY M NyaHCOH PEKOMEH-
nyercst nogorpets 1o 60—80° C.

Tosepxuocrs dyTasipa U3 opranHueckoro cTek/aa oOpabarblBaioT cHa-
yaja KPYNHOH, a 3aTeM MEJIKO3EPHHCTOM WIKYPKOH M MOJUPYIOT HA Kpyre
HJIH KYCKOM BOHJIOKA,

Tlpy nonupoBKe NpHMEHAIOT MOJUPOBOYHYIO nacry. 3atem AJasd yjaaJe-
HHMSl OCTAaTKOB MOJUPOBOUHOH NAaCThl M MAaUIMMHOrO Macaa (yTasp NpoOMEl-
BAIOT B TEIVIOH BOJle C MbIJIOM.

dyTaAap M3 NPO3PayHOrO OPraHHYecKoro CTEKJa MOXKHO KpaclBo No-
KPaCHTb, €C/i¥ BHYTPEHHIOIO CTOPOHY (yT/]Apa MOKPHITh OLHOBPEMEHHO He-
CKOJIBKUMH HUTpOKpackaMHu. Oxpacka NpOH3BOJUTCA CjaefylouMM obpa3oM:
Ha JUCT MJAOTHOH# OyMmaru HaJuBAIOT ABE-TPH CTOJOBBIE JOXKKH HUTPOKPACKH
(nomyetum, Geaofi). Korma Kpacka nocTaTtouHo pacnJjbiBeTca fo Oymare,
K Heli ZOOaBARIOT B PA3HBIX MeCTAX NATh-LIECTb Kaneab APYTOdl KpacKH
(1anpuMep, 4epHOil), a 3aTeM TaKoe JKe KOJAMYECTBO TPETbEil KPaCKH (3e-
JeHO/l) W OAHy-ABE KaNJau KpacHo#d Kpacku. JIuct Gymaru crubaior Kenaob-
KOM M KD&CKy BBIJIMBAlOT Ha BHYTPEHHIOI NOBEPXHOCTH Kophyca ¢yTaspa.
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‘Kucte npu 3TOM npuMenaTtb Heab3d, Yepes 7—10 MuH u3JAMIUKH KPAackKH
BEUTHBAIOT M3 KOPNYCA, a ero CTaBiAT Ha NPOCYIKY.

Ecau noayveHubl#l user Hau (opMa JAHHHE OKas3aJIHCh HeROCTaTOUHO
XOpOIIAMHY, BCIO KPACKYy CMBIBAIOT PAcTBOPHTENEeM H OKPACKY NpPOH3BOAST
pHoBb. [Tocse npocymky Kopnyc ¢ BHemiHeld CTOPOHBI NPOTHPAIOT PACTBOPH-
TeJeM U HOJUPYIOT.

Kpome TOro, MOXKHO HCHOJMBL30BaTh CNOCOOB OKPALIUBAHUS OpraHuye-
CKOT'0 CTeKJIa, mpuBejeHHble B copere 187,

€ NOMOILLIO HArpeToro xxana

Cnoco6 rubku opraHuuecKkoro crekna
lgl aneKTponasnbHUKa

- Tlpu u3roToBJAEHUM 3J1eMeHTOB O0GOPMJEHHUS] BUTpPHH, y4eOHO-HATJMALHbIX
nocoOHit ¥ pa3aHuHbX NpUGOPOB U3 OPTaHHUYECKOro CTeKJaa TpelyloTes Bee-
.BO3MOXHble YFOJKOBble KPOHWTEHHH, 06eyailky KOpNyCoB NpUEMHHKOB, H3-
 MepHTe/IbHHX NIPpHGOpPos U T. 1.

. Y3Kue NOJOCKYM OPFaHUYeCKOro CTeK/a MOMKHO COFHyTh ¢ NOMOILbIO HA-
JTPETOr0 3Kaja 3JeKTPOnas/bHUKA C NPAMBIM cTepxHeM. IlpeaBapuTennHO
ero TmateJMbHO OYMINAIOT OT OKAMHHBI, TAK KaK OHA MOMNET NpPOHHKHYTH
B MaTepuajJ B MeCTe NPOrpeBa, yTO YXYALHT BHEWHWH BUA FOTOBOH Je-
ragau. Ilpn paboTe crep:KeHp 3JEKTPONAsiJbHUKA IJIOTHO NPUKHUMAIT K
[1I0BEPXHOCTH MaTepHaja mo JuuuM rubku (puc. 166, a), nporpesaioT no no-
ABJICHUST XAPaKTEPHOrO Tpecka (OpraHHyeckoe CTeKJO HayHHAeT TOPeTh),
saTeM, NepeMelllas CTepxKeHb BAOJb JIMHHM THOKH, yZaJASIOT Marepua
‘puMepHO HAa ORHY TpeTh Tojamuuul (puc. 166, 6). K atoMy speMeHH ma-
Tepuan oxka3blBaercA JOCTATOYHO MPOrPeThIM, H ero MOXHO THYTh pyKamu
HJM C NMOMOINBIO MeTaNJu4ecKux YroibHukos (puc. 166, B), nodoxHus 3aro-
TOBKY TOpUOM Ha MNJOCKylo nosepxHocTh. IlasA coxpadeHus ¢opMsl saro-
TOBKY BLIAEPXKHBAIOT B COTHYTOM BH/E A0 NMOJHOrO OCTHIBaHHA Martepuasa.

Puc. 166. Cnoco6 ruOKH OpranHuYecKOro crekna
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ITOT cnocol rubKkH Xopow TeM, YTO MaTepHaJ JAeTajin HArpeBaeTcad NPaKTH-
4ECKH TOJBKO B HeBG0abWOM OGbeMe BOAM3M JIMHUM H3ru6Ga, NOSTOMY BCH

OCTanbHan 4acTb OCTAaeTCs pOBHOﬁ.

Mpocroe npucnocobnesnue

ANS H3rOTOBNEHKUN HUNMHAPOB,
192 TpY6 6onbworo guameTpa

M3 OpraHuyecKoro Crekna

Ha puc. 167 nokasano npucnocoGienue LA H3TOTOBACHHS HHJINHAPOB
60/bHIOrO AWaMeTpa U3 OpreTeKsa.

Jna H3roToBfeHHs LHJWHAPOB HCNOJAB3YIOT NMpO3pauyHoe MJAH UBETHOE
opraHuyeckoe CcTekJo ToJawudoi 5—6 mm. IlpexmapnrenbHo NoAGHPaIOT
MeTasanudeckyio TpyOGy mo 3aganuoMy pas3mepy. C MOMOILBIO KapTOHHOI
JIeHTH HJIH JPyroro MartepnaJta, paBHOFO MO TOJIIMHE OPraHHYecKOMy CTeK-
Ny, ONpefeNsioT AJHHY OKPYXHOCTH, H3TOTOBASIeMOfl u3 OpTaHHYecKOro
cTeksna., BnipesaloT mo pasmepy JHCT OPraHHYECKOTrO CTeKJa, NMPOTHPAIOT
ero fNOBEPXHOCTb COXOBLIM PACTBOPOM U 3aKPENJAIOT C TOMOMIBIO METaJsJH-
YeCKHX JIeHT, KaK ITOKa3aHo Ha pucyHke. [IpHcniocobiaente cocTORT H3 ABYX
fepeBAHHBX OpyckoB (ONAMH MONBMKHBLA, APYrofi HeMOABHUKHBIA), MeTas-
nuvyeckoli TPyOnl (HY’KHOTO pa3mepa), 4YeThIpeX CTATHBAIOUIHX XOMYTOB H
nasAbHON JaMIH. :

Meraanuuyeckyio Tpyby, Ha KOTOPOil 3aKpenyieH JMHCT OPTraHWYeCKOro
cTekJa, HarpeBawT € JABYX CTOpOH NasanbpHo# mammnofl. Ilpu sTom nocrenen-
HO TepeABHTAIOT MOJBHKHOA 6pyc MO OKPY:KHOCTH MeTajnMuecKodl Tpy6h,
crubast opranuyeckoe crexkno. Temneparypa TpyOm Roaxua OuTh 90—

100°C.
BudA

HenodBumwonl
npuURUMHOL dpyc

Yunungpuyecnas

mpyba
p XaMymor
-
fannthts = Roasuwnsid Jucm
NPUKUMHOL gpremena
opyc

Puc. 167. IlpucnocoGienre ANs H3TOTORJIEHHS LUAHHADH-
YecKHX TPY6 Goabumioro AHaMeTpa H3 OPraHUYecKkoro Crexja
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KaK TOALKO Kpau COTHYTOro OpraHuyeCKoro CTekJia nojoiuen BCTHK C
1POTHBOIIOIONKHEM KpaeM, narpes TpyGwnl npeKpawaioT. 3ateM MeTaJJH-
qecKofi TpyGe AaloT ocTuTh Ao 18—20°C ¥ cHHMAaOT ¢ TpyGn roTOBHH
qeAuHAp. Mcnoabsys mertannudeckde TPyObl pasAudHOl AJHHBI H IHaMeT-
pd, MOXKHO M3FOTOBHTh LMJIHHADH H TpYyObl, npHMeHseMble Aas y4eGHO-
parsiiHbIX MOCOOHI.

'93 Mpocrtoii cnoco6 usroroBneHns
nnacTiyeckux Gyks

Byksnl U3 opranuyecKkoro creksaa IIMPOKO MCHOJABL3YIOTCA ApH odopm-
eHUH BUTPUH, DEKJaM, CTEHZOB H T. [. X MOXHO H3rOTOBHTH B GOJbILOM
KOJIHYecTBe NDH CPABHHTENbHO HeGOJIbIIMX 3aTPaTax CPeACTB H BPeMeHH.

s usrorossenus niaacrudeckuX OYKB HyXKHbI JBa Py4HBIX nipecca H
npecc-Gpopmet (puc. 168). OcnoBaHue OAHOFO Hpecca ZOJKHO HMETb JEKT-
porioporpes, a npyrofi npecc — soaaHoe oxgaaxaenue. [1pecc-dopmnt ayumie
BCErO CJe/aTh M3 AIOPaJIOMHHHEBOrO JHCTA ToJLHMHOH 6—8 MM, dpesepys
6yKBhl Heo0XOAUMOTO pasMepa W HauepTaHHA.

ITpuzorosaenue maccol OAf U320TOBAEHUA naacTudeckux 6yxs., Has
NO3VPOBKH KOMIIOHEHTOB, BXOAAIIMUX B COCTaB Macchl Ajasd Oyks, ay4uie
[10/1530BaThCA CNEHAALHBIMU MEPKaMH.

B crexasinnyio Han dapdoposyio Hocyly 3aceinaioT 35 r NOpolKa UHH-
KoBbiX GeiuJ U, HellpephlBHO MepeMemusas, Jo6asdasior 30 T aubytnadra-
narta (naacrthdukatop). B noayuennyio Maccy sausaiotT 250 r moHomepa H

(A5 T B3 bIRAf
0aPEY PUL
[ SWL @ [ Py = -

A EBr& 8 MIKNARY
QEORVYIIT o000

" Punc. 168, Crioco6 nsroroBieHHsl MAacTHYeCKAX OYKB
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OTCYTCTBYET, CHUTHAJM HCHEC34€T, HTO H CBHACTEABCTBYET O KOPOTKOM 3aMbl-
KaHHUHU.

Tpauchopmatop Tp! namoran Ha ceppeunuke 116, Tonmuua nakera
32 mM. O6morka 1 copepxur 1560 ButkoB mpoeojga II9B-2 0,14 mm, 06-
moTKa 11 — 8 BuTKOB mposona I12B-2 0,8 mM. Kouneucatop C! BKJoueH
B leNb NepBHYHOH OGMOTKH JJisl OTpaHHUEHUs TOKa BO BTOPHYHOM lenn OpH
MOHCKe KOPOTKOTO 3aMBIKAHMA Ha KOPOTKHX yuacTkax (5—8 m).

II Npu6op ans onpepgeneHus mecra
obpbiea nposoga B anexrpowryre (kabene)

IMpu6op (puc. 20,a) npegHasHayeH AJs onpelelieHHs Mecra O6pHBa
NPOBOAA B 3JIeKTPOXKIyTe (KabeJsie) Ge3 wapylleHHs H30JALHH NPOBOAA.

Ilpu pemonTe 3eKTpOOGOPYAOBAHHSA, HMEIOUIErO pa3BeTBAEHHBIH H
CJIOXHEIl MOHTaX, AJSA OlNpefesieHHs TPacChl [POBOAA M Mecra OOpHBA B
XKIyTe NPUXOAHMTCA NPO3BAHMBATHL BCIO Lelb C OJHOBPEMEHHBIM JeMOHTa-
JKOM BSI3KH, 4TO NPHBOJHT K 3HAUHTENbHOH norepe BpeMeHM H CHHIKEHHIO
KauecTBa HOC/ACAYIOMIero MOHTAXKA.

CymecrByiouine cnocoGbl onpefiesieHHs Mecra o0pblBa XKUJH Kabens
CIOXKHB, TAK Kak Tpe6yOT AOPOroCcTosiiiell anmapaTtypsl (HCNOJb3YIOTCH,
KaK IIpaBHJIO, 3JeKTpPHUeCKHe MOCTHl) M CJAOXKHHX BbluHucJeHHH. Bcee 3710
NPHUBOJAHUT K TOMY, 4TOo KaGenH ¢ o6OpBAHHBIMU XKHJIAMH He PeMOHTHPYIOT,
a 3aMeHSI0T HOBBIMH, YTO HeSKOHOMHYHO.

IpennaraemMuit npu6op NpocT No KOHCTPYKLUMHM M NO3BOJISET ¢ BHICO-
Kofi TouHocThIO (B mpefenax 1—2 cM) Ge3 HapylleHHS H30JSUHH RNPOBOAA
onpeaensiTb MecTo oOpHIBA B 9JIeKTPOXKIyTe (Kabese).

Cocrour oH u3 reseparopa (cM. puc. 19), BEpaGaTHBAIOWeEro Hanps-
XKeHHe CHHYCOMAAJIbHOM (OPMBl, U HPHEMHOro YCTpofictBa (eMKOCTHBIN
IIyM, WK eMKOCTHBIA HcKaTedb, puc. 20, 6).

HcneryeMulit npoBox npHCOeIMHAETCA K HePeXOAHOH KJieMMe TeHepa-
topa (puc. 20,8). Ilpu BrMOYeHHH NPUGOPA BOKPYT HCHBITYEMOro MPOBOAA

Az m A3
Pt YA BAEC G T

cf gor

Puc. 19. IIpunnunuaibHas cxema reHeparopa

99




image256.png
TILATENBHO €€ pa3MemdBaloT. 3areM pactamiusBalT 30 © cTeapHHa U
NpH HeNnpepeiBHOM NOMEIUHBAHUH [064ABASIOT €r0 K NPHIOTOBJACHHOR
macce.

B creknauno#t nau dapdoposoll nocyse nepeMemusaior 50 r noJyueH-
HOA Maccel v 80 r akpuiaartHoro nopowka. Maccy cpeaHed rycroTsl 3a-
KIabBaioT B npecc-opMy cnenuasnbHONl JONMATOUKOH H3 HEpPXKaserolled
crand. JIMHIO Maccy npu craaKUBAaHMM CHHMAKOT € TAKHM PacyeToM,
4ToOBl MJEHKA, coeguusiomas OyKabl, Obiia Obl we toame 0,2—0,3 MM,

3anonrendyio npecc-GopMy HaxpbIBAIOT TJAaiKUM HIOPAJIOMHHHEBLIM
JHUCTOM TOJMIMHOH 8—10 MM HJM CTAJbHBIM JHCTOM TOJUIMHOH 3—4 MM H
3axuMarT nog ropauyuM npeccoM. [lpu TeMnepartype ocHoBanus npecca
150—160° C npecc-popmy ¢ Byksamu BeizepxuBalotr 5—10 c. 3arem mpecc-
dopMa nepeHocHTCs NOA XOJOAHBIN mNpece, rie BblAePXHUBAECTCH RO NOJHOFO
OCTLIBEHHUS,

Ecau Her npeccos, MOXHO HCNO/Nb30BATL CTPyOILMHB, a Harpesasde
NPOM3BOAMTE B BaHHe ¢ ropsiuell BOJOH, NpUYeM BpeMs BbIAEPKHUBAHHSA
YBE/IMYHTCS A0 HECKOJIbKHX MHUHYT.

Otruck 6yKB, COeRMHEHHBLIX MeXIy coOoR mepeMblukamu, JErKo OTAe-
asietca oT npecc-popmul ¢ nomomblo noxka. Ilepemuluky mexay Gyksamu
YRAJSIOT HOXKOM M OyKBbI 3auHIL@IOT HanbHIeM.

19 4 JlekopaTuBHO-XyaOeCTBEHHOE

rpaBMpoBaHME Ha OpPraHMYECKOM CTEeKNe

B nexopaTHBHOM OTHOUIEHHH OPFaHUYeCKOe CTeKJO npenctasaseT 00Jb-
1Of HHTEPeC AJg MAacTepos H Jio0HTelell NPHKJIARHOTO HCKYCCTBA.

OpHaMeHT uAM Karo#-1u60 PUCYHOK Ha NOBEPXHOCTH OPraHH4YeCKOro
CTEKJd FPaBHPYIOT ¢ NOMOIUBIO BPANIAIONIHXCA CTaJbHBIX (pe3 uiau G6opos,
3axKpenJeHHblX Ha KOHUe rMOKOoro Basa HeGOJBLIOTO MOTOpPA.

Ouenb s extHa pe3nba (pesamu N0 opraHvyeckoMy cTeKay ¢ obpart-
HOH CTOpOHBI, HanpuMmep KoHTppeawed. Ilpu 3ToM co3raercs BRedat/aeHHe
KaK Obl yTONJEHHOTO BHYTPL CTeKJa 00LEMHOTO H306pa’keHHs I[BETOB, pa-
CTeHHIl, 3UMHHX ¥ MOpcKHX neisaxeit. [Tocne dpeseposanus BHYTpH opra-
HMYECKOrO CTeKJa MOoAyuaeTcss Mo-
JIOUHO-MATOBBIH NMpope3, 4To XOpO-
IO BHIABASIET 3a/laHHBIl PHCYHOK C
JHUUEBOA CTOPOHBI CTE€KA&. DTOT pH-
CYHOK yCHJIHB4eTCsl CBETOBOH HIPOM
rpanefi mpopesa. TakuMu puCyHKa-
MH MOryT OBITh YKpalHeHbl KpPHIUIKH
IKAaTYJOK, CYBEHHPH H Ip.

HOasa pe3nbnl npuMeHsIOTCS GBbi-
cTpopexymue ¢pess.. KoauuecTso
3y6uos B dpese ot 10 go 36, cko-
pocth ee BpawmeHus 2200 o6/mMuu,
Kpome bpesn Hano uMeTh LIECTb —

Puc. 169. O6pasen 1eKOpaTHBHO- BoceMb cBepdl (3ybonporedubie 60-
XYI0KECTBEHHOTO rPaBUPOBAlIHS HA pbi) I Pe3uH.
OpralHUecKOM CTeK/e MexanuaMoM  Aas  BpalleHus
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MOXET CAYXHTb cTapas 3ybospayeOHas ncpratuBHag OopMampHa HJH
npucnocofaenne NAf TPaBHPOBAdbHHIX paBoT, onucaHHoe B coBeTe 94,
MOXHO Takxe HCIOJH30BATh MaJOMOLIHbBIE MOTOPYHKH, K INHHAEAAM KO-
TOpHIX NpUKpenaeTcs THOKUA BaJL.

CsepJsio ZI0/12KHO NMPOHHKATh B OPraHHYeCKOe CTeKJo npr caabom JaB-

JeHuy, 6e3 TONYKOB M XOpOHIO pe3aTh KaK MpsMo, Tak H BKocb. Pa6oty
(pesbl NpeABAPHTENHHO NPOBEPSIOT HA KYCOYKE OPraHHYeCKOro CTeKJa.
. Kanaska, o0pasyemasl (IHCTPYMEHTOM, AOJKHA CbITh OAMHAKOBOR IJYy-
Gunnl H He oueHp riyboxasi. BecTn MHCTpYMEHT Hano Jerko, Ge3 ycHaHH,
¢ He3HaunTeabHOR nopaved. OCKONKH M CTPYKKM TOC/e CBEpJIeHHS u3BJe-
KaloT Oy/naBKo# WM UFOJKOH.

Koutppeaned npuobperer 6apXaTHCTOCTh, €CJHH HOKPHITD €r0 aJdIOMH-
HHEeBHIM WJM OGpoH30BHIM mopowkom (puc. 169).

KOpnycoB, (hyTNAPOB M AeTanex

|9 5 MpocTan TeXHONOrMA M3rOTOBNEHMS
M3 IMOKCHMBHOM CMOTNbI

B pemouTHO# U MIO6UTENLCKOH NPAKTHKE YacTO NPUXOAMTCS H3FOTOB-
JAATh KoOpnyca, (QyTaspsl NPH KOHCTPYHMPOBAHHM OTZEAbHBIX YCTPOHCTB, H,
Kax NMpaBuJIO, UX AENAl0T U3 OPraHH4YeCKOTo CTeKJa WM Pas3AHyHbIX Mjaact-
Macc, HO U3 SIOKCHAHOH CMOJB, METOAOM /UTbS B (opMy, NOJdydaeTcst
ayuute.

PacemMoTpuM TeXHOJOTHIO H3FOTOBJEHHUS] KOphnyca IJs U3MepuTesbHOro
npubopa. JlyuiyuMm MatepuastoM RJs H3roToBJeHUs (HopMmbl sBAseTCS Opra-
HHYECKOE CTeKJO, TaK KaK OHO Jerko oGpafaThiBaercs, MOAHPYeTCH M KJe-
UTCs.

B xauecTBe 3aJMBOYHOTO MaTepHaJja HCHOAL3YIOTCA cMoabnl DI-5 u
D]1-6 ¢ amuHocomepkawuMy oreepauTeasmyu, Cmoma DI1-5 — npospaunas,
Huskosa3kas. Ona conepkHuT A0 2,5% pacTBOpHTens, KO3hdUUHEHT ycarKu
HecKoAbKO BoJbiue, ueM y cmoant D]I-6.

Cwmona DJ1-6 — npo3paunas, saskasd. Ona npuMensiercs ¢ nobapieHneM
nnactupuKaTOPOB, B KAayecTBE KOTOPBIX HCMOJb3YIOTCH CJAOXKHble 3QupH
ABYXOCHOBHHIX KucaoT (rubytnadranar, tpukpesundocdar). Ilracruduka-
TOpbl CHHXKAIOT XPYNKOCTh M NOBHINAIOT MJIACTHYHOCTb MJIACTMACChl,

Ecau B cMmoay A00aBMTh KpacHTeNHd, TO MOXHO NOJYYHTb KPacHBYIO H
NPOYHyl0 OTAUBKY A060#A Gopmul u awboro usera.

3anusoyHas Macca npurorasnusaercs tax: Ha 100% cmoasi ¢ xpacute-
Aem (no Becy) Oeperca 8—12% orsepanTtens. Ilocne Timatenshoro pasme-
muBaHus Macca saausaerca B ¢opmy. B cmony mapku D1-6 HyxHo aoba-
BuTh B Hauane 10—15% nanactucdukaropa. Ecau cmona rycra, 1o nepen
JoBasneHyeM OTBEPAHTENs ee HYXKHO Pa3BECTH TOJNYOJOM A0 KOHCHCTEHIIUH
cMeTaubl, Ju00o MOLOFPeTh B TepMOCTaTe MAH BoxsHo# Oaxe NpH TeMmepa-
Type He Gosee 40°C. CuabHO nojorpesaTb CMoJy He cleAyeT, Tak Kak
npu n00apaeHHH OTBEPAHTENs B Pe3y/bTaTe DEAKUMH CMeCh HarpeRaeTcs
cama. OnHako omLIT fOKa3aj, 4To pasorperas CMmoJa XOTd H Jerde 3aJu-
Baetca B DOPMY B pe3yabTaTe pasiKiXKeHHs, 3aTO XykKe OTCTAeT OT (GOpMbi,
cleNlaHHOH U3 OpraHHYeCcKoro cTekjaad.

9 B. BacTanoB 987
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NOKCUOHAR EmeNa

Kapkac u3
apzcmexna.

Puc. 170, TexnoJjornsi H3rotoB/ieHHsl Koplyca ytasipa H3 310K«
CHAHOH CMOJIH

B kauecTBe KpacHTelefl MOXKHO HCNOJb30BATh MAC/AfHO-Ka3eHHOBbLIE
Kpacky JIO0BIX UBETOB H OTTEHKOB B KoJiHuecTBe OT 3% H Oonee.

Hanpumep, Aasi noayueHuss nJacTMacChl KPacHOTrO IlBETa HCMOJb3yeTcs
AIDKO-KPAacHblfi KagMufi. MoXHO mpuMeHuTs M Apyrve KpacHTeAH W Hanoj-
HHTeH B NOPOINKAX, HO CJeAyeT NpeABApHTEeNbHO NpPOBEPHTH, KaK Oyer
BecTH cebs cMoJa ¢ AaHHbBIMH KpacuTenamd, Tak, HeKOTOpbie copTa CH-
HUX KpacuTejel nocie A00aBjieHHs B CMOJy MEHAIOT CBOH uper — ¢ roay-
6oro Ha ceppifi. AHUNHHOBbHE KPACHTENHU NPUMEHATDb HEJb-
34, T4k KaK OHU B 3NOKCHAHON CMOJIE He PacTBOPAIOTCA.

[Tpu 3aniiBre cMoabl B opMy H3 OPraHHYeCKOTO CTEKJa ee MOXKHO He
cMasniBaTh. Ecau e oHa U3roTOBJAEHa M3 APYroro Marepuasna, TO NOBEpPX-
HOCTh DOPMBI HY¥KHO CMa3aTh TEXHHYECKHM Ba3e/JUHOM HJH NOKPHLITH TOH-
KHM CJIOEM Pe3HHOBOTO KJe€s, CHJILHO paspeleHHOro B GeHsune, Taxasl nien-
Ka He faeT NPHCTATb 3NOKCHAHOH cMoJe K (opMe U ofJjeruaer H3pjiedeHHe
AeTasH.

dopmMy MOXKHO H3TOTOBHTH M3 jobGoro MartepHana. Heo6xoZuMo Tob-
KO MOMHHTb, UTO YeM YHIIe NOBepXHOCTb (OPMbI, TeM YHLe H KpacHBee Mo-
nyuyaercs OTAWBKA, Oyab TO KOPNYC U3MepUTENLHOrO npubopa HIAH OTHENb-
Has Jetafb.

Ins Kopnyca H3MepRTeNbHOro NMpHOGOpa MOXKHO M3roTOBHTH (HoOpMmy Ta-
KHM oGpa3om. CHayana opraHH4ecKoe cTekJo TOAUMUHON 2—3 MM pexerca
Ha MOJOCKH, H3 KOTOPBIX CKAEHBAIOTCH paMKH JIBYX Pa3HbIX pasMepos, 3a-
TeM paMKH BCTaBaAlOTCH olHA B Apyryio (puc. 170). Cmoaa sanusaercs
Mexny Asymsa pamkami. [locne 3aTBepaenus cmoibnl paMku pasGHpaiorcs
Mo cxJefiKaM, a yribnl H TOpUbl OTIUBKH 00paGaTbIBalOTCS HANHAbBHUKOM.
[TosepxHocTH, KoTOpHEe NpHJerajH K ¢opMe, JanbHefimefi o6paGoTkH He
TpeOyIoT.

Buumanue. Ilpu paGore co cmonofi HeoOXOAHMO NPHHSTH HEKOTOPHIE
MepHl npefocTopoxHocTd, HyxHo cieants, 4ToObl cMoJa He nomana Ha Ko-
xy. Ecay 310 npousofifier, ee HeOGXOIHMO CMbITb TOJYOJOM, a 3aTeM BO-
no#t ¢ Mblaom.
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FTNABA 7. PABOTA CO CTEKJIOM

OKOHHOE CTeKJIO MOXHO IIHPOKO HCNOJb30BaTh NPH AeKOPATHBHO-XYAO-
KecTseHHOM O¢OopMJEHHH peKjaaM, BHTPHH, CTEHJZOB M H3roTOBJIEHUH yuel-
HO-HArJAAAHBIX TIOCO0U,

196 Pe3ka ctekna 6e3 anmasa

Iaa pesku crekna O6LINHO HCMoJb3yeTcs CTekJope3 HAH aamas. Ona-
H4KO MOXHO OOONTHCHL 1 §e3 HHuX.

Pasauunpie ¢urypot yno6Ho Bbipe3aTh M3 CTeKsaa NPH NOMOUIM YIoJb-
Horo Kapaufiamwa (puc. 171). Yroapuplii KapaHgaw H3rOTOBAAIOT CAENYIO-
mum obpasom. Jlpesecubiit yrosb (Oepe3ossifi WM JAUOCBBIA) pacTHPaKT
B CTyfe B MeikuH nopomok. [Topomox 3amemuBaiOT Ha FyMmuapaGuke.
[Tosyyentoe rycroe Tecto packaTblBaioT B KpyIJble MaJOYKH M XOPOLIO HX
NpOCYI1tHBAIOT.

Tlepen pesxoil Kpa#l CTeKAa HAaANHIAUBAIOT TPEXTPAaHHLIM HANUJILHHUKOM.
3aTteM 3a)KHraloT KapaHpall ¢ OfHOro Kpas ¥ KacaloTcs UM HaamuAeHHOro
Kpast creka. [opayuli KOHYMK KapaHaawa senyT B HyXKHOM HanpasJeHUR.
[To o6pasosapmuMes TPELIMHAM CTEKJO JErKO J0Maercs.

Ias Toro uto6bl pa3pes3aTs KakoM-IuG0 CTeKJAHHBIR COCYJ, HYXKHO 3a-
NOJHUTL €F0 BOAOH A0 YPOBHS, Ha KOTOPOM KeJaTesbHO MOJYYHTb pa3pes.
3ateM HAa OfHOM YDOBHe ¢ HAJUTOM BOXOH OOBASBIBAIOT COCYA WNArarToM,
CMOYEHHBIM KEpPOCHHOM MM OeH3uHOM, M 3axuraior ero. Cocyn JonHer
TOYHO NO JAUHUH mmarata. YToObl cocyl JOMHyJ POBHO, HYXKHO CJleluTb 3a
NJIOTHOCTBIO MPHJIEraHHs WMarara K cTeHKaM cocyfa (He NOMYyCKaTh Npo-
BHCAHHUSA).

197 Pe2Ka CTeKna € MCNOoNb30BAHMEM
INEKTPHUYECKOTO TOKA

CxeMa YCTaHOBKH il Pe3KH CTEKJSHHBIX UHWJIHHAPHYECKUX COCYHOB
npuseseHa Ha puc. 172,

K sTopHunoéi 0OMOTKe MOHMNKamulero TpaxchopmaTopa HanpsxkeHueM
10—12 B nozcoequHAIOT Xe/e3HYI0 HAH HMXPOMOBYIO NPOBOJOKY AHaMeT-
pom 0,4—0,6 Mm. DToli NpOBOJOKO# OOBHBAIOT B OJMH BHTOK M0 JUHHH
oTpe3a CTeKJASIHHBIH cocyA. B Tom MecTe, rie Hagalo BHTKA CXORUTCS C
ero KOHILOM, MPOKJANLIBAOT KYCOUKH acOecta MJH CHAIOAH, 4TOOH He NPoH-
30U110 KOPOTKOro 3ambikaduf, KoHubl NPOBOMOKH MPH 3TOM 3aKpensioT
saxxumamu. TpaHchopMaTop BKAIOYAIOT B 3NEKTPUYECKYIO ceTb. Kak ToJb-
KO MpOBOJIOKA pa3orpeeTcs, B MecTe Harpesa cTekJda obpasyeTcsl TpeluWHa.
CrekJsuHBIH cOCYX Jerko packaJjniBaercs (paspe3aercs) Mo JHHHH HAarpesa.

CrexkJsiHHBle COCYAbl 00JBLIONO0 RHAMETPA PEXYT 3JAEKTPOCTEKAOPE3OM,

959




image260.png
" Pacnanennan
npobonona (Huxpom)

Puc, 172. Peska crexaa
3/I€KTDHYECKHM TOKOM
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KOHCTPYKUHS KOTOpPOro MoxasaHa Ha puc. 173. Daekrpoctekaopes MOHTH-
pyeTca Ha OObiMHOH GesabeBolt mpHIlenke, ryOKH KOTOPOH ONHUJAMBAIOT M
okJensaioT acbectom. Cnupasjbio CIYKHT HUXPOMOBAA MPOBOJOKA AHAMET-
pom 0,5—0,6 mm. Cnupann oxsaThiBaeT pa3pesaemblii COCY[, a KOHIH ee
3aKperiaioT Mexay ry6kamu HPHINENKH TaK, 4TOOH OHH He COeZHHSAAHCH
Mexny cobofi. Ha ceoGonneie konub cnMpasn HaleBawoT (apdoposnie
Gychl MaH KepamHYeCKHe H30JATOPH (MMH H3OMHDYIOT KOHIL CMIIPaJH B
snekTponautax). KoHub ciinpads coeauHAIOT ¢ MOHTAXKHBLIMH [POBOJAAMH
tuna MI'LIB ceyenuem 0,5—0,75 mm? B MOACOEdHHAIOT K MOHHXKAIOLIEMY
TpaHcopMaTopy HampsKenuem ua sTOpauHOl obmoTke 10—12 B. Ilpn
OTCYTCTBHH €r0 MOXKHO HCMO/Nb30BaTh aBTOMOOHJBHHE aKKyMYJATOP.

C noMOUBIO 3JEKTPUYECKOTO TOKA MOXKHO JErkKo H GHCTPO paspesath
BHTPHHHOE CTeKJo ToamuHol 10—12 mm.

[penBapuTeqbHo € DOBEPXHOCTH CTeKJa yNadmoT IPsi3b H Mblib. 3a-
TeM HaMeyaloT JIMHHIO paspe3a, AAf 4ero Ha CTekae ajMa3om AenaloT Ase
METKH N0 KOHUAM 3TOR JIHHHH B BHAE KOPOTKHX uepToyek. Crexsio yxJalbl-
BAIOT HA POBHYIO [IOBEPXHOCTb CTOJA H MO JAHHefiKe nenal0T Haape3 afiMma-
30m 10 Merkam. IToToM NPOKAAnLIBAIOT HUXPOMOBYIO [IPOBOJIOKY TOJILHHON
0,8—1 MM no AMHUM HaApe3a, KaK 10Ka3aHO HA pHc. 174, n noaBelIHBAIOT
rpy3 Becom 0,5—1 kr Tak, uTo6n HHXPOMOBAsT NPOBOJOKA ILIOTHO MPHJIE-
raja K MOBEPXHOCTH cTekaa. K KOHIlaM HUXPOMOBOW HPOBONOKH MOACOEIH-
HsloT nposona ceuenuem 1,5—2 mM% KoHIbl 3/1€KTPONPOBOAOB NOACOEMNH-
Hsa10T K JIATPy na 9 A # BK/II0YAI10T B 3JIEKTPHUECKYIO CeTh (NpenBapHTEb-
HO OAOHPAIOT TaKoe HANDPsiKeHHe, HPH KOTOPOM HUXpPOMOBadA [POBOJIOKA
nprobperaeT KPaCHO-KOPUUHEBLI LBeT).

CrekJsi0 JIeTKO pacKanbiBaeTcs 0o JHHHH HAZpe3a, CLEJaHHOro ajaMa30oM.

198 Mlpocroe npucnocobnekue
ANS BLIPE3aHHA KPYIAbiX CTEKON

[1pu peMOHTe KOHTPOJbHO-H3MEPHTEAbHBIX PHOOPOB YaCTO MPHXOLHTCA
3aMeHATb Pa3ObUTOe MM TPECHYBIUEE CTEKJIO B MaHOMETPAX, 3JEKTPOTEPMO-
MeTpax, 4acax H T. M. :

lpucnocobaenne,  noxasaHHOe
Ha pHe. 175, mossonsier BHIpe3aTh
ctekaa auamerpom or 40 no 200 mm
u toamuHol A0 5 MMm. Bmecro aa-
Ma3a HCOOJB3YeTcsi POJHK OT CTaH-
NapTHOrO CTEKJOpeaa.

IIpucnocobredne  cOcTOUT U3
TEKCTOJIHTOBOTO OCHOBaHHA I, cBep-
XY OKJEeHHOTO (aHeablo HJAR pe-
sunofi. Ha ocHoBaHHM yKpenleH
kpouiuteitn 2. B xponwrefie 3a-
ipeccoBaHa BTYJKa J, B KOTOPOIt mo-
MeleHa OChb C YKpeNJeHHOH Ha HeH

C ONMHOH CTOPOHBI MOIBHXKHOA Nep-  Puc. 175. [IpucnocoGienne fns Bhpes-
KaBkoll 4 H CTONOPHHIM BHHTOM & KM KpYIJIBX CTeKod
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LNl KpeIleHWs1 cTeKJaopesa 6, a ¢ Jpyrod CropoHB pYKOATKA 7.

C noBepXHOCTH CTEKAA ynajisioT Ips3b H MacAsHble OATHA, KJIAXyT
ero Ha OcHOBaHHe npucnocobjients. YCTAHOBHB [€PXKABKY CO CTEKJIOPE3OM
Ha HeoOXOAMMBIH Palnyc, 3aKPEMJISIOT €¢ CTONOPHBIM BHHTOM.

Ipn Bpamennu pykOATKH NPHCHOCOG/IEHHS CTEKJ/I0pe3 aejaeT npopesb
OKPYXHOCTH Ha [OBEPXHOCTH CTeKJa. 3aTeM CTEKJO KJaAyT Ha POBHYIO
HOBEPXHOCTb M aJMa30M MU CTEKJIOPE30M NPOBOIAT HECKOJBKO KacaTeub-
HbIX NUHMHA K NoJYyueHHOH OKpyXKHocrH. [locae yero octopoxHo obGnambisa-
10T CTEKA0 BOKPYT okpyxHocty. Octaslinecs MeaKkHe YroJikd yaansior mio-
ckory6namy, Ilocjie Toro Kak cTexkJo Bbipe3aHo, €ro Topubl cjerka obpaba-
THIBAIOT HA [ecyaHOM KpPyre W KUNSTAT B BOJe [JS CHATHA HAaMpAXKeHH:.

199 Ceepnenmne cTekna

1. HeGonbuine otsepcTust B CTEKN€ BhCBEPJHBAIOT OOBLIYHBIM CBepJIOM,
KOTOpoe mpeasapuTesbHO 3akajsiioT. Konunk csepaa naxaadwor nobeana, a
3atem OBICTPO BAABJIHBAIOT €ro B Cypryy ¥ Aep¥KaT A0 TeX op, noka cypryd
He Nepecraner miaasuThesi. [1pu cBepeHHM KOHYMK CBepsa OGHABHO CMauH-
BawT ckununapom. Hebosbuine creknsiiHble npeamersl MOXKHO CBePJHMTb B
BOJE.

2. OrBepcTHe B CTEK/IE MOMHO MPOCBEPJUTH NpH NOMOLIY MENHOH Mpo-
BOJIOKH. JLJIs1 9TOro Hajgo NPUroTOBATDH MACTY, COCTOAMYIO H3 KPYNHOrO HaxX-
naka, kampapnot 1 ckunuaapa. OnHy yactb Kamdapbt B NOPOLIKE pPacTBOPA-
0T B 2 4acTAX CKHMHAAPA M CMEWMBAIOT ¢ 4 4AaCTAMH KPYNHOTO HaXJaKa.
[MoayyeHHyio macTy HAHOCAT HA TO MecTo, A€ HEeoGXOAHMO MPOCBEPJHTb
oreepcrye. Kycouek menHOH MPOBOJIOKH 3axKuMmMaioT B naTpoH apeaH. Ceep-
JAUTb cTeKNO ynoOHO uepe3 ¢aHepy (KOHAYKTOP), HMeEOLLyI0 HaNpasJisio-
mwue orseperusa, Crexsno NOJKHO JieXaTh Ha TBEPAOH M DOBHOH MOBEpX-
HOCTH,

3. Ias cBepaenus oTBeperuil nuamerpom 6osiee 4 MM B TOJNCTOM CTEKJE
MpHMEHAIOT MeAHYyI0 TpyOKYy.

Ha cTexsae BOKpyr mpeinonaraeMoro OTBEPCTHS AeJai0T H3 NJAACTHIHHA
WIH 3aMa3K{ OrpaxieHie B BHIE KOJblIla C BHYTPEHHUM auameTpoM 40—
50 MM u BhicoToll 8—10 MM. BHyTph KOablla HAcHINAIOT KOPYHAOBBIH opO-
WOK (ero JIerko MPHrOTOBHTb, H3MENbYHB KYCOK HEroAHOr0 HaXK[AayHOTO
kpyra). [lopowok saauBaioT HeGOJbIINM KOJKYECTBOM BOAB, 9TOOH fOJNY-
YHJIach KHAKas Kamuna. Ceepasit OTBEPCTHA MeINHOH TpYGKof, 3axaTol B
naTpoHe CcBepJWJBHOro cranxka (puc. 176). duamerp Ttpybku noJixen
ObITh 49yTh MeHbllle AuaMerpa BuiGpasnoro orsepctus. OueRb BaXKHO, 4TO-
Obl Topen, TpPYOKH Obl1 CTPOro feplieHAHKYJAPeH ee OCH — 3TOTO JIerKo 10-
O6uthbesl, npoTopuesas TPYOKY Ha TOKAPHOM CTaHKe.

4. OtBepcTHe B CTeKJe MOXKHO clleJaTh ¢ [IOMOILUBIO PacliaBJeHHOro
npunosi. Ha nosepxuoctb crTekia, MpelpapuTe/bHO TIHATENbHO 06e3:KHpeH-
Hyl0 aueTOHOM, OeH3WHOM MM CHUPTOM, HACHIIAOT HeOOJbLIYI0 TFOPKY
cJlerkd yBJaXKHCHHOTo peddoro necka. OCTpo 3aToOYEHHOH NaJOYKOH Heaa-
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1ampoH
CcBepAUbHOro
cmanKa

Grpamdeniue B
U3 NAAGMUAUHING

Puc. 177, Cnoco6 H3roTOBAECHHS OT-
Puc. 176. CBeleeHHe; CTeKNa ¢ MO= BEPCTHH B CTEeKAE C MPHMEHEHHeM
MOILLLIO MCIHOH TPYGKH PACIIABICHHOrO MPHIIONA

I0T B HEM KOHHYeckoe yrayGieHne H OYHmIAIOT OT fieCKa MJAOI{alnKy, PaBHYIO
OynyweMmy orBepcruio. B nosyuennyio necouHyio ¢opMmy 3aaHBalOT pac-
naasJjeHHbli npunoil ¢ remnepatypoit 250—300° C (puc. 177). Ilocae ocrhi-
BAHHA MPHIOS [ECOK YAAJAI0T, 2 KOHYC MPHIOA BHIHUMAIOT BMeCTe C HpH-
JAHOWHM K HEMY CTEKJISHHBIM KPY2KKOM.

200 Boipe3sadne Gonbiunx OTBEPCTHH B CTEKAC

Yrobul BHIpE3aTh B CTeKJe GOJbliloe KPYrJIoe OTBEPCTHE, HEOGXOAHMOD
BHayajie BLICBEPJHTH B LEHTPE MaJleHbKoe OTBEPCTHE, 3aT€M YKPEHHTh B
HEM OJMH KOHen [POBOJIOKH, & K APYTOMY ee KOHHY MNPHUKDENHThb CTeKJO-
pe3 WK ajMa3 M npope3aTb UM OKpYXHocTh (pHc. 178). 3aTem crekaope-
30M WJH aJMa30M NPOBONAT MO JHHeliKe HECKONbKO PAJHYCOB OT OTBEPCTHA
K Jauaun okpyxkuocty. ITocse atoro G6epyT CTeKJO B PYKH H ¢ 06paTHOH cTO-
POHbI THXO YAapsiioT fepeBAHHONH DyKOATKOH MOJNOTKA. BrlpedaHHbie yactn
CTeKJa J0JIKHbl BbiBaJuTbCA, BniOMBaTh BHIpe3aHHEle YacTH CTeKJaa xeda-
TedbHO B BOJE, ITO yMeHblilaeT BepOATHOCTb NOBPeXAeHHs oGpabaTbipae-
MOro CTeKaa,

Puc, 178. Buipesanue GoJbliux OTBepCTHH
B CTeKJae
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I Pe3ka u crubaHue creknsaHHbIx Tpy6ok

Yrobn  pa3pesaTb  CTEKJAHHYIO
TpyOKy AHaMeTrpoM 5—6 MM, 1ea310T
Hajipe3 HaNHJIBHHUKOM, a 3areM nepe-
Aamusalor ee, Ha TpyGKax ¢ Hapyx-
HbIM auHamerpoM Gosee 10 Mm Hazxpes
IeNaT 10 Bcefl OKPYMHOCTH.

Yrobbl COrHYTb CTEKJIAHHYIO TPYO-
Ky, MecTo cruba HarpeBalmT Hal fJa-
MeHeM couproBki. Harpesas TpyOky,
ee Bce BpeMsA [OBOPAYHBAIOT BOKPYT
OCH M, KaK TOJBKO MecTo cruba mo-

Puc, 179 KpacHeeT, Ha4yHHAOT MOCTENEHHO CTH-
GaTb, He mpekpamas BpalleHHA (pHC.
179).

Korna TpyOka Gyner corsyra, ee BbiHOCAT H3 [1aMEHH M, HE MpeKpa-
Was BpaleHHA, NOMHIAIOTCA, MOKA CTeK/J0 OCThiHeT. Takum crocobom
MOXHO crubatb TPyOKH C HapyXKHbiM Auamerpom He Gojee 10 Mwm.

Cnocobul o6paboTkn kpaes crekna
nocne paspesa

ITocne paspesa uJau, TOYHee, NoCJe mepeloMa Kak [JIOCKOFO, Tak H
NHJIHHAPUYECKOTO CTEeKJa Kpas BAOJMb JUHHM H3/IOMa MOTYT OKa3aThCst He-
POBHBIMH, C BHICTymamH, 3a3yGpHHAMH H OCTpbIMH KpomKamu. B arom cay-
yae Kpafl crekja Heob6xonumo BHPOBHATL, UTo6b rpy60 MOAPOBHATL HEpOB-
Hble Kpaa nocje o6peskH, HPUMEHAIOT NJIOCKOryOubl, KOTOPbHIMH HE OTJaMbi-
BRIOT TOPyalIMe KyCcOUKH CTeK/a, a, OCTOPOXKHO HaXXumas ua Kpah cTekaa
CaAMBIMH KOHI@MH MJIOCKHX I'y6 HHCTPYMEHTA, MOCTENEeHHO H MOHEMHOTY Kpo-
AT WK PasfaBIHBAIOT Kpas CTekJa.

Caenymouieit crafHell OTIEJKH KpaeB cTEKJa ABJAETCA ONUJAHBaHHe
HANMJIBHHKOM WJIH Ha TOuMJAbHOM Opycke. [aa toscroro creknaa Jyulle
B3ATb JIMYHOH HANWJIbHHK, [AJs TOHKOro — Gapxarubiit. [lpn pabore Ha-
OWIbHUKY HAJ0 CMaynBaTh BO/OM, KEPOCHHOM, CKHIHAAPOM, Jydlle BCErQ
10%-ubiM pacTBopom kambapb B yuctom ckunupape. M3 tounsbubix Gpy-
CKOB MOXHO OpPHMEHATb HaXKAayuble H KapOopyHJOBHIE, NpHUeM [OC/eNHHe
cMauuBaTh He nyxHo. [Ipn paGore Hesb3fA CHABIO HANABJHBATH HA CTEKJO;
OMHJNBATH CTEKJO HANO He MOmepeK, a BAOAb ero Kpas. Uem ToHbIe crek-
J0, TeEM OCTOpOXHee HYXHO pabotartb. s noJyuenus npsaMonnuefHoro
Kpas CTEKJO NepeMellaioT B3al W BOEpe] MO OBEPXHOCTH Opycka.

Heo6xoaumo nMerh B BHAY, YTO HANMJIbHHK H GPYCOUYKH CHJILHO NOp-
TATCA PR Takofl paboTe: HAMHJBLHUK TYmHTCA, HAa Opycouxkax obpa3yioTcs
napanuibl. IlosToMy aas 06paGoTku crekJa ueecoo6pasHO HCNOJ/bL30BATDH
crapble HaMMJIbHHKKH H cTapbie HaXJauyHbie GPYCKH.

O6pabaTbiBasa Kpas CTekJsa, HeoOXOZMMO HaaesaTh XJon4atobymax-
Hble NepyaTKH.
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3 YepHuna Ans HaHECEHHS HaanUceH
n o603HaueHuy Ha cTekne -

HecMmuiBaemuie Hannuen u 0603HauEHHA HA CTEKJe MOXKHO ClesaaTh
YEPHHJIAMH, KOTODbI€ HAHOCAT CTAJbHBIM NEPOM, CTeKAAHHOH TpyGOuKoi,
NaJOYKOA M3 OPraHHvYecKoro CTeK/a, KHCTOYKOH, TYCHHBIM MepoM H T. I
Huxke npuBoauTCA HECKOABKO PELENTOB YEPHHII.

Beavie weprura 0aa crexaa
B ¢apctoposoii cTyne xopolo nepemMenInBaor:

KaonuH TOHKOro HOMOAA ., « « +» s ¢ « » 207
Crewio XuIKoe (CHAMKATHBIA Kaeft) . . . 80r

[lonydennyio cmech xpaust B cTexsasuHoii nmocyhe. Ilepes ynorpeGae-
HHMEM YepHHNA TUlaTeNbuo NepeMetinBaioT. Haanuch npoyHo Aep:KHTCH Ha
CTeK.e,

Yepuoie weprura 0rs creskia

Yrosb ApeBecHblf MOPOWKOBHA , & +» . « » 207
Tlosmrpaduyeckass yepub , . , , « . « . 207
Crexkno xkuakoe (cuaMkatHufi Kaeft) . . . 60r

Iocae TwaTesbHOrO MepeMeUIHBAHAA NOJYUEHHYIO CMECh [POLEKHBAIOT
yepe3a MesKoe cHTO. XpaHaT yepHuJa B cTekAsHHOH nocyne. [lepen ynort-
pebaeHueM cmech TILATEJIBLHO MEepeMellHBaioT.

Tpasuavuole weprusa 08 CTeKAQ
Iua npurotoB/ienns depuus HeoGXOAMMO HMeTb 1Ba pacTsopa:

l. ®dropucrhidt Hatpult , . . . . .« « « - 5 87
CepHOKHCABIE Kaaud . . « « « « + « « 077
Bopa aucruanupoBaHHas . , . . . . . .30 M

2. XNOPHCTHIH HHHK . & &+ ¢« « o o « s « & 1LDFT
ConAHag KHCHOTA . 4 . . . e v« 2 65r
Boga AMCTHAIHPOBAHHAA , . 4 « . « . 50 Ma

Yepuuna OpUrOTOBJSAIOT TOJIBKO Nepen ynorpebjeHnem H3 panee CoO-
craBjenHplx l-ro u 2-ro pacrsopos. [lna atoro B DepBH pacTBOp no-
CTENEHHO HAJMBAIOT BTOPOH OueHb MaJbiMH N03aMH B cooTHOmenuu 1:1,
Mocjie Yero pacTBopbl Xxopoulo B3GaarkiBaloT. Hapnuen pesaor pepeBAHHOR
najoukoff uau TpyOoukofl M3 namacTmaccel. Hanncannoe mnosBHTcA Hepes
30 mun. Hannucw, BRINONHEHHble 3THMH d4epHUJAMH{, He NOJAAIOTCA CTH-

paHHIo,

Cnocob H3roToBNEHHS KPYNHO3EPHHCTOro
MaToBOTO CTEKNA

B nocsennee BpeMs 4acTo HCMOJb3YIOTCA YCTAHOBKH AJIA NE€MOHCTpalUHH
KHHO- 1 nuadH/JIbMOB B HE3aTEMHEHHOM MOMELIEHUH, T. €. IPOEKUUA Ha Npo-
ceT. [y Takux YCTaHOBOK HeOGXORHMM CTEKJAHHBIA 3KpaH ¢ Kpynuosep-
HHCTOH MaTOBOH MOBEPXHOCTHIO.
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TOH-2 (2 Emxocmueiid aiyn
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Jeuepamop
(npubop)

Inexmpomrym
1 (nabens)

YpoBens curnand !

flpweymn pasoTs| NPUBOPA.

Puc. 20

obpasyerca caa6oe 3JeKTPOMarHuTHOe moJie nepeMeHHoff wactoTe. Moui-
HOCTb 3TOrO MOJIs AOCTATOYHA, YTOOH NMpPH HPOBEJeHHH €MKOCTHHIM ILynOM
BAOJIb HCHBITYEMOro MpoBoja B TesedoHax npHOopa mpocayiiusasics Jer-

KA cBHCTAWME 3BYK (¢oH). 3a MectoM oOpEIBA 3JEKTPOMarHHTHOE MOJIE

6yleT OTCYTCTBOBATh, a CJELOBATENbHO, He GyAer M 3ByKoporo sddexra
B TeJle(hOHAX.

Ha yuactke kabens, riae ucuesaer 3ByxoBoH 3ddexT B TelledoHax, H
HAXOAUTCA MeCTO OGpHIBA TOKOMpPOBOAsuieH KHJAB (cM. pue. 20, 8).

Tenepatop (cM. puc. 19) coGpaH mo cxeMe caMoBo36yXJeHHs H paGo-
Taer Ha Jamnax JI1-6T16C, JI2-5114C u JI3-CI-3C. Uacrtora kosebannil,
co3naBaeMHX reHepartopoM, paBHa 800 I'm. MakcumanbHoe HampsiKeHHe,
€HHMaeMoe ¢ BHIXOAHOH 06MOTKM corsacywowmero Tp2, coctasaser 150 B.
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Hasi u3roropieHdss TAKOro 9KpaHa HYXHb YyryHHas MJHTA Hax 6od-
sBaHka gHamerpom 250—300 mm n o6wyublil necok. Ha cTo/, NOKpHTHIA Jy-
CTOBOH pe3HHON MJIM CYKHOM, KJanyf CTEKJO, C 4YeThiPex CTOPOH M0 TOp-
Uam ero NpuUXBaThLBAIOT ajefacrpom, 4yToObl OHO HE CHOJ3aJ0 BO BPEMS
paboTot (ecay crekao HeGoAbLIOE, NeJaTh 3TO He 06si3aTeNbHO). 3aTEM BCIO
MOBEPXHOCTb CTEKJA MOCHINAIT MEJIKHM YHCTHIM MECKOM (2KenaTeabHO pey-
HbiM) K noausaioT sofoll. CBepXy KAAAYT YYTYHHYIO IJIHTY, KOTOPOH BOASIT
no CTeKJy BLOJb 4 Nomepek. JlBuratbh MJAHTY KPYyramu He caenyer, TakK Kak
OTHeJIbHbIE NIeCYHHKH MOryT 00pa3oBaTh Ha crekJe riy0oKHe Kpyrosble [a-
pafnuHbL.

[locrenenHo pa3mosioThie MECYHHKH NPEBpamalOTCs B BSA3KYI0 Mac-
Cy, TpeHHe yBeJuYuBaeTcs, ¥ [epe/BUraTh IJHTY MO0 CTEKJy CTaHOBHUT-
¢l TAXeno. TOrja CTeKJO MNOJHBAIOT BOAOA M MOCHMAIOT CBEXHM fec-
KOM.
BMecto uyrynHofl masThi MOXKHO B3ATh miuTy #3 ny6a, Gyka, KjeHa,
HO Ha Hee HeoOXOAMMO HOJIOXKHTb IPy3 BecoM D—6 Kr.

Uem KpymHee mecok, TeM Kpynuee GyneT 3epHO MaToBOH MOBEPXHOCTH,
a 3TO O4eHb BaXKHO, TAK KaK Yy 3KpaHa ¢ KpPyNHO3epHHCTOR MaToBO# Mo-
BePXHOCTBIO YroJl pacceupaHus 6oJblie, yeM y MeJKO3epHUCTOrO.

ITocnie maTHpOBaHMs CTEKJIO XOpOIIO MPOMBIBAIOT BONOH M cywart. 3a-
TeMm CTaBAT Nepefl co6oit Ha peGpo U NPOBEPSIOT, HE BHIHBL JH CKBO3b CTEK-
Jo crosude B6an3H npeaMetsi. Ecau 06HAapyXHTCA, YTO B HEKOTOPHIX Me-
CTaxX CTeKJ0 HeJOCTATOYHO 3aMaTHPOBAHO, MPONOJKAIOT MaTHPOBAHHE Yua-
CTKOB, T ellle ecTb [JisiHell, 3apaHee OYEPTHB HX MEJIOM HJH [POCTbiM Ka-
paHialom,

CTexsi0 MATHPYIOT TOMBKO C OLHOH cTOpOHBl. CTeKJAHHbIH MaTHPOBAH-
Hblfl 9KpaH yCTaHaBAHBAIOT MATOBOH CTOPOHOH K 3puTenam,

Oxpacka cTekna nofy Mpamop

Mpn odopmiiednn TemMaruuyecKHX CTEHADB, BATPHH H HHTEPbEPOB MOXK-
HO HCAO/b30BATb «MPaMOpPHble» MJACTHHBI, H3TOTOBJEHHBE H3 OOBIMHOrO
 OKOHHOTO CTeKJa,

HOnn okpacku crekJa mnoj Mpamop HeOOXO/MMO HMEThb TAK Ha3biBaeMoe
pabouee CTeKJO € OJHOH OTIWINGDOBAHHON IPAHbIO W 3MaJIeBYI0 HJIH MacC/s-
HYI0 KPacky.

Ha croan kaanyt paboyee cTekac M HaHOCAT Ha Hero BOJIM3H OTILIHGO-
BaHHOH rpaHy 3MaJjieBYI Kpacky, Hanpumep, Gesoro upera, a NOTOM HHTe-
0oGpa3HOf M3BHJNCTON CTpYHKOH u3 TIOGMKA BBHIAABIUBAIOT YJbTPaMapuH
AJiS1 OAYYEHHA NPOXKMJOK cuHero upera. Uem Gogblile yjbTpaMapuHa, Tem
«mpamop» Oyner Temilee.

CrekrJyo, npeaHasnayedHoe /s OKpaCKH NOL MpaMop, fpejBapHTeSbHO
THLATE/IbHO MPOMBIBAIOT B MbIIbHOM PaCTBOPe, MPOCYLIHBAIOT, HAKAANBBAIOT
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ero noj yraom 30° Ha rpaub paboyero
cTeKJa H, nepeMmelas BAOJb Hee, 3a-
KpaliMBalOT BCIO MOBEPXHOCTb CTEKJa
(puc. 180).

Ecan ocrtanyrcs HesaxkpalleHHBle
MecTa, HX OCTOPOXHO MOKPHIBAIOT Kpa-
CKOH NpH MOMOIUKH TaMlloHa.

lFotoBhift «Mpamop» cywat pBa-
TPH IHA, NOCJE Yero ero MOXKHO HC-
f0/1b30BaTh {10 Ha3uaueHuio. AJfA o6au-
LOBKH HNEKOPATHBHLIX KOJIOHH, O(dopM- Puc, 180, Okpacka cTekaa 104
JieHUst CTEHO0B, BHTPHH, OKaHTOBKH MpaMop
TeKcToB, (ororpaduit u 1. n.

CoapaBas pasnuuublii $HOH, MOXKHO
MOJYYHTb «MpaMop» pasHoo6pasHuLX pacipeTok. [0 OKOHYAaHMH OKpacKH
OCTaBlWIyIOCA HA paboueMm cTekJe Kpacky co6upaioT M HCRogab3yioT AJs pa-
6oTbl B faJjbHelilleM,

NMpoctoi ¢cnoco® m3rotosneHus Haanucew,
CXeM M PHCYHKOB Ha CTeKne

Hannucu, cXembl, PHCYHKH, BBIOJNHEHHbiE Ha OKOHHOM CTEKJE, MOTIYT
ObiTh HCNOMBL30OBAHLI AJsi O(QOPMJIeHHA yueGHO-HATVIAAHBIX [OCOOHH, BHT-
PHH, TEMATHYECKHX CTEHI0B, HHTEPbePOB MACTEPCKHX, arefibe ¥ T. IL

ITpepBapuTe bHO €O CTEKJAa yAadsOT XKHUPHBE MATHA K HACYXO MPOTH-
paioT ero. 3aTeM CTEKJO MOKPHIBAIOT TOJCTbIM CJOEM HUTPOIMaJH (Jyulle
HCONb30BATh HUTPOIMAJIb AJA OKPAaCKH KOXH). 3akpallleHHOe CTeKJO Cy-
war 6—8 u np¥ KOMHATHOH TeMmepatype.

Ha crekne ¢ okpaileHHON CTOpOHB MATKHM KapaHaallOMm clipaBa Ha-
JeBO MUIIYT TEKCT, pHYeM Kaxjasa OyKBa «nepepopaunsaercs» (puc. 181).
Hocne TOro kak Bech TeKCT Hanucad, GYKBbl BLIPE3AIOT OCTPOH HIJIOH, Je3-
BHeM ort Ge3onacHOH GPHTBBH WJAH cKaabieaeM. 3aTem cJoff SmanH, 3anoJ-
HHBLIHH BHYTPEHHIOW 9acTb OYKB,-
ylaasior. Eciu nieHka HuTposMa-
JH CHHMAEeTCs MJOXO0, e€ CMaYHBAIOT
Terna0l BOAOH.

Buipesaunnie 6ykBbl 3aKpaLH-
BAIOT KpPAackofl, He pacTBOpsiOMEH
HHTpPO3IMaJdb. MOXHO HCNOJB30BATh
ryalib HJAH GpPOH30BYIO KPAackKy.

CxeMy uJH DPHCYHOK MOXKHO me-
PEHECTH HA CTEKJO C [IOMOIbIO MK~
JHacKona HWIH [AHANpOeKTopa.

Jnn cospauus «BHINYKJOro» pH- ¢ dByms uznamu
CyWKa Ha CTekJe BMECTO KpacCKH ¢ neabuem Gpumbet
OpHMEHIOT CTaHHOAbL (Or OyMaxk-

HHIX KOHAEHCATopPOB). Ha cranuoab Puc. 181. Hagnucu Ha ctexkne

¢ uznod
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HaBOCAT TOHKHH CJOA BaseJHHA H MATKOH TPANKOH NPHTHPAIOT ee K CTEeKs
1y, rie yjajeHa KpacKa, 10 MJIOTHOTO fpHJeraHuss (NpHKIEeHBaHuA),

Cnocobbi HaHeceHHs1 HagnNMCeH M PUCYHKOB
Ha cTekno (MeTof YMMMYECKOro TpaBneHHs)

Hcnonnayn pactsop mjiaBuKOBOH KHCAOTH, MOXHO HAHECTH Ha CTEKJO
PHCYHKH, HAaQMHCH, CAENAaTE MOBEPXHOCTh CTEKJA MAaTOBBIM.

Paboty ¢ miaBukoBOil KHCJOTOH M ee NapaMu BHUIOJHAIOT TONBKO fION
BLITAXKKON MM HA OTKPHITOM BO3AYXE.

1. TosepxHocTb CTEKJAAHHONR [UIACTHHKH MOKPHLIBAKT cja0eM napaduHa.
Ha Hero HaHocsT pucyHok. B Mecrax, Ha KoTOpbie M0JXKHA BO3/A€efiCTBOBATDL
J1aBHKOBasA KHCJOTA, CMOH flapaduHA CHUMAIOT KOHUMKOM HOXa WJIH Jpy-
ram ocTpuiM npenameroM. UroGel pucyHOK Obia 4eTKHM, MecTa, rae napaduH
cHsit, 0Oe3kupusaior. Korza pHCYHOK TOTOB, MO KDaAM CTeKJa NeJaloT
Heboabwoll 6OpTHK u3 napaduHa, nocCae 4ero Ha M[JIACTHHKY HaJHBAIOT
TOHKHH cJIOf mJaaBukoBOH KucaoTw. [lapadun npenoxpaunser CTek/Jo OT
AeficTBHS MAABHKOBOH KHCJOTH. Mecra, rne napadud cuar, 6yayt yrayo6-
JieHbl, TAaK KaK MAaBHKOBAsl KHCJNOTa pPacTBOPHT MOBEPXHOCTH cTeKja. Bpe-
MA TpaBJeHHs HECKOJbKO MUHYT. Pucylok nocae Takoro rpasjeHus 6yne1
rnankim H GjectswuM. BuiTpasiennble MecTa MOXKHO 3aKpPacHTb KpacKod
WM HaHeCTH cJoi cepe6pa.

2. CtekJsia TPABAT lapaMH MJIAaBUKOBOH KHCJAOTHI, T. €. PTOPUCTHIM BOJO-
porom. [losepxHocTb crekgaa NpH AeHCTBHH (PTOPHCTOrO BOAOPONA CTAHO-
BUTCS Heposuo#, ulepoXxosaToll. Hasunune Gosblioro KosnuuecTsa rpaHeil Ha
MIOBEPXHOCTH [ieAaeT CTEKJO Helpo3paudbiM, Ha cTekssiHHYIO milacTHHKY,
MOKPHITYI0 cioem napadHHa, HAHOCAT PHCYHOK HJAH HAJIMHCD.

B ¢apdoposyio qawKy uiau CTyfnKy HachinaloT (OTOPHCTHI HATPHH MM
¢dropucThil  Kanabuuii, CMayuBAIOT €ro KOHUEHTPHPOBAaHHOH  cepHOM
kucqortod, [lnacTHHKY HaK/JaApBalOT Ha YallKy HJAH CTYNKY PHCYHKOM
BHU3.

Bbmenmoumﬂcn noj AeficTBAEM CEPHOH KHCAOTH (TOPHCTHIA BOAOPOA
Bo3aeficTByeT Ha cBOGOIHYIO OT napaduHa NOBEPXHOCTb cTekaa. Hepes 15—
20 mun [aCTHHKY MOXHO CHAT. [Mapadun ynansior, npomeisast naacTuH-
Ky ropayefi Bonod. PHCYHOK MM Hannuchk, BHIIONHeHHbie TaKuM crocoGom,
XOpOLIO BHAHHI.

208 JlexopatnBHas o6paboTka cTekna
nop xpycranb

Iinst nexopatuBHOH 06paGoTKY CTeKJa MOA XPYCTalb HEOBGXOMHME]
Kaefl, XKeJaTHH M KBacubl.

Cnoco6 ocHOBaH Ha CBoOHCTBE KJiesl, CAKHMAsiCh NPH BLICHIXAHHH, CHUMATD
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CO CTeKJa CJIOM PA3JIHYHOH TOJILHMHbL,
Ha rpaBupoBaHHOM crekJe 06pasyior-
Cst  MOpO3HBIE  y30phl — «XPYCTabd.
Hasi OpHrOTOBJNEHHS pacTsopa AJd
rpaBUPOBKH HeoGX04UMO pacTBOPHTH
HEMHOTO KJlesit B BOZE H NPHOAaBHTH 6/3 NaAyademes
no Becy KBacuoB. [Toayuennoit Tenqoft  yzop mog
rycroii mMaccod moKpuiTh cTexao. Uepes “xpyemass
rnmoJjyaca fIOKPHITb BTOPHYHO M [OCTa-
BHTb COXHYTb Ha CYTKH GpH KOMHATHOMH
Temnepatype 18—20°C. 3arem nepe-
CTAaBHTB B CYLIHJbHHA WKad, noamep-  Kaed
XHBafg B HEM TeMNepatypy OKojo (KeramuH u
40°C. Yepes HekoTopoe BpeMs KieH Kbacysi)
HayHeT ¢ TpecKoM orierath. Ecian xo-
TAT NOJYYHTh GoJiee rpylnle PHCYHKH,
KJIeH NOKpLIBAIOT MJIOTHOH Gymarofi, u
OH OTCTaeT OT CTeKaa GOJbLIHUMH KY-
CKaMH.
Yro6n pHCYHOK HamoMHHaJ Mmamno-
POTHHK, B PacTBOp XKeldaTHHa A06ABJASIOT HeMHOro THOOCYAbHTa K Kiaed,
[IpuMensin ykasanubiii cnoco6, MOXHO BHIPAaBHPOBATH Ha CTeK/e pas-
JHyHbie y3oph. Has 3Toro te mecra creksa, KOTODHE AOJKHbI OCTaThCs
YHCTHIMY, niepel, 06Ma3Koil KjaeeM MOKPHLIBAIOT C/10eM BOCKAa WJIH fapaduua.
FpaBupoBannbie Mecta MOXHO NOKPHTbL GpOH30B30H HAH aJIOMHHHEBOH
kpackofi (puc. 182). Kne#t npuroroBasioT no copery 226.

Puc, 182, O6pazen nexkopaTus-
Ho#t 06paboTKH cTeK/Ia MOL Xpy-
cTanb

Cnocobui Hanecenus
3ePKanbHOro cnos Ha CTeKNo

fTpn pemouTe M H3roTOBJIEHHH pa3/IHYHBIX ONTHYECKHX NPHGOPOB BO3-
HHKaeT HeoOXOAMMOCTb B H3rOTOBJNEHHH 3epkand (NJockuX, cdepuyeckHx,
BOTHYTHIX, NOAYNPO3paAYHbIX H T. IL.).

Pacemorpum Haubosiee [oCTYNHBIE XHMH4YeckHe crocolnl cepebpeHus
crekna.

Cnocob cepeGperus eryrpernell NOBEPXHOCTU KOAG, npobupox u dpy-
eux cocydos u naockux 3epkas. CTeKJSHHYIO NOBepPXHOCTB, MOZABepralo-
myioca cepebpennio, TUIATENBHO NPOMBIBAIOT BOAOMH, 00e3dxupHusaior 8 10—
15%-HoM pacrBope eakoro kKamusg (MAM HATPa) H OOMEUAIOT CTEKJO B
TENyio AHCTHAJMPOBAHHYIO BOMy, 4YTOOb TeMmmepaTypa cTekja Obljla Ha
8—10° C sbliie TeMaepatypu pactBopa Aja cepeOpeHust.

s npurotoB/eHHs cepeOpALnX pacTBOPOB HeOGX0oAKMbl GHCTHIE PeaK-
Tupbl, Hanpumep Y (uncrniit) wmam XY (xumuuecku uucteil). Tosbko B
9TOM CJyYae MOXKHO H3rOTOBHTh 3€pKaJo BBICOKOIO KauecTsa, PeakTuhi
pPacTBOPAIOT TONLKO B NHCTHIAIHpOBaHHO# Boje. Paborarh caenyer B pe-
3HHOBBIX MepYyaTKaX.

Jdna cepebpeHuss cTeKaa FoOTOBAT ABa pacrTBOpa.
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l-n pactsop. 1,6 r asornokucsoro cepebpa pacrsopsior 8 30 MJ
AMCTHANHPOBAHHOH BOAbI, NpuBaBanAloT o KamiaM 25%-Hulli aMMHaK RO pa-
cTBOpenys ob6pasosaslierccs ocaaka. 3ateM K pacraopy nobasssior 100 ma
RUCTHIJIHRPOBAHHOH BOABL.

2-8 pactBop. Otmepsaior 5 mMa 40%-Horo pacrsopa (opMaJsinHA.
1-i 1 2-8 pacTBOpH CMeIMBAIOT M CPa3y K€ CMecb BbLIHBAIOT HA CTEKJO,
HaxojpAuleecs B KioBeTe, Wiy B KoJOy, NPHTOTOBAEHHYIO [/ cepeOperHui.
Ipouecc cepeGpennss aautes oT 2 10 3 Mun.

ITocne cepebpenns sepKalo TIMATENABHO NPOMBIBAIOT AUCTH/JHPOBAH-
Hoft Bonofi. CepeOpAHBI CAOH elle HEAOCTATOYHO MPOYHO AEPKUTCA Ha
cTekJse. 3epkano cyuwar npu teMnepatype 100—150°C B BepTHKAJBHOM MO-
JOXeHHH ot | 1o 2 u.

Korna sepkano octbiHer, cepeGpaHyio MUIEHKY MOKPHIBAIOT JHOGbIM 1pO-
3payHbIM AAaKOM, HO 06GsA3aTeqbHO U3 MyJAbsBepusatopa. [locae Toro Kak Jak
BbICOXHET, Ha HEro HAHOCAT TOJCTbiH CJOH Henpo3padHol KPackH.

Ha nuuesoii, HenocepeGpenHoli cTOpoHe 3€pKaja MOTYT OCTaThCA 3a-
Teku cepebpa. Mx ynanaior ¢ nomouipio TaMIOHA, CMOYEHHOro caabhiM pa-
CTBOPOM COJIAHOH KHCJOTHE,

Cnoco6 cepeGpenus ¢ Hapymnol cTOPOHbL DTOT cnocob naeT oyeHb
[IPOYHYIO, BLICOKOKAYECTBEHHYIO 3epKaJbHYIO MOBEPXHOCTb HA CTEKJIE.

Tlepen cepeGpeHueM nOBePXHOCTH CTeKJia TLIATEJbHO MOIOT, 00€3Xu-
puBaoT B 10—15%-HoM pacrsope enkoro Kaius (WJIH HaTpa), TPOMBIBAIOT
CTEKJO B JHCTHJupoBaHHO# Boje. CTeKJaO AepKaT TOJNbKO 3a pebpa. 3a-
TEM MapJieBHM TaMIIOHOM, CMOYeHHHIM B 1%-HOM pacTBOpe ABYXJIOPHCTOTG
0JI0B3, fIPOTHPAIOT MOKPHIBAEMYIO MOBEPXHOCTb CTEKJA, Cpasy e norpyxa-
10T CTEKJIO B AUCTHANHPOBAHMYIO BOAY M AepXar TaMm A0 MepeHoca €ro B
cepebGpAILYI0 BaHHY.

TlosepxHocTs cocyna, npenHasHauyeHHOro AJisi cepeGpeHus, 0OArOTaBJH-
BAIOT TOYHO TAK K€, KaK M [OBEPXHOCTL [JIOCKOIO CTeKJa.

Oas cepeGpeHHss FOTOBAT CAeLYOIHE pacTBOPBH:

A. 30 r a3otHOKucaoro cepeGpa pacTBOPAIOT B JAHCTH/JIHPOBaHHOR
BoJe; nobasjsior AUCTHAJIMpoBaHHYI0 Boay ao 500 mu, Pacreop xpawst
B MOCYlle H3 TEMHOrO CTEKJa,

B. 500 M 25%-HOro HawaTHIPHOTO CHOHPTA.

B. 21 r eakoro naTpa pacTBOPSIIOT B LHCTH/VINpOBAHHOH Bofe H AOBO-
aat o6bem pacrsopa a0 500 M

I. 50 r caxapa‘ (pajusanga) pacrsopsioT B 75 MJ AHCTH/IRPOBAHHOMN
BOAb, a 3aTeM TpuaAnBawT 2,5 M. a30THOH KHCAOTH. HecKosbKO MHHYT
KunataT. B pe3dynbTaTe MoJIeKyJsbl caxapa ApPEBPATATCA B MOJIEKYJbl BOC-

cTaHaB/uBawolero caxapa (rJloKo3s).

Bce 3t pacTBOpHl MOXKHO 3arOTOBHTH 3apaHee M XPaHUTb 0 MOMEHTa
ynorpeb.aeHus.

K o6parHoil cTopoHe cTeksa, KoTopoe cobGupamTes nocepebputh, cMo-
JIOH HAW APYTHM JIHNIKKM BeLIECTBOM [PHUKJEHBAIOT NEPEeBAHHYIO NAJIOYKY,
KOHubl KOTOpOfi OYAYyT onupaTbcs Ha Kpaf cOCylda [PH ONYCKAaHHH B HErO
cTek/aa. 3aTeM B COCy[ HaAMBAIOT NPHUMEPHO MOJIOBHHY PacTBOpa a30THO-
kucjoro cepebpa (A).

HoGasisior 25% -ublii pacTBOp HAIATHIPHOIO CHHPTA [PH HEMPEPLIBHOM
loMelIUBaHNY, [OC/e Yero NOABUTCA KOPHYHEBBIl Ocanok OokucH cepebpa.
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Ipu pasapHenmem [00aBJEHHH HAIUATBIPHOTO CNNPTa 3TOT 0CaJOK BHOBB
PacTBOPHTCA: ISl 3TOro A0GaB/sIOT HalUaTHIPHBIA CAMPT H3 NHMNETKH Kaf-
s 3a Kanje#l Tak, 4TOOW KOPHUHEBBIH OCafloK TOJbKO-TOJBKO PAacTBO-
pHJcH.

MennieHHO OPHAHBAIOT pacTBop eAKoro Hatpa. CiaesyeT MOMHHMTb, YTO
eAKHl HATp — CWJBbHO pa3befaiolllas wiesoub, H obpamaThes ¢ HUM Hal0 C
OCTOPOXHOCTbIO. BHOBb MOABMTCH TEMHO-KOPHYHEBBIH ocaioK. JJoGaBasior
AOJIOBHHY pacTBopa a3oTHoOKucroro cepebpa.

CHoBa 106aBASIOT HalUATLIPHBIA CMHPT, HO OCTOPOXKHO, TAaK KaK PacT-
BOp GbicTpo npocsetasercs. Ecau HaimaTHPHOTO cOMpTa oKasanocb MHOTrO,
TO MOJIOKEHHe MOXKHO HCUpaBHTb, A0GaB/IfAsd Kanllo 3a Kalljied pacTBop
a30THOKHCJOro cepebpa, NoKa MXUAKOCTb He MpHOGpeTaeT COJIOMEHHO-KO-
pHYHEBOro OTTEHKA.

BnupaloT pacTBOp BOCCTaHABIHBAIOWIEro caxapa @ OCTaBIIyIOCA
4eTBepTb pacTsopa a30THOKHcjoro cepe6pa H XOpollo BCe OepeMerlH-
BAIOT.

Crekno ycranasiusaloT B BaHHy. Ecsin cepe6pAT BoruyTylo noBepx-
HOCTb, TO [OFPYyXKAiOT ee B BaHHY HaK/JOHHO, YTOOH oA HEH He oCTaJjoch
Ay3bipbKoB Bo3ayxa. Cepe6pAlmuil pacTBOp He A0JKEH 3a/HBaTh BepX MOJo-
CKOTO CTeKNia, TaK Kak 4Yepe3 Hero HaGJIORalOT 3a npoileccom cepebpe-
HHA.

OcTOpoXHO NOKAYMBAIOT BaHHY, 9TOGBI XKHAKOCTh NMOA CTEKJIOM Haxo-
AMNiach B ABMXKeHMH. TemmepaTypy BaHHbI XKeJaTeJbHO MOAAEPXKHBATb HA
yposie 15°C, o He Bbiwe 18°C.

Uepes 5—10 mMuH (BpeMs 3aBHCHT OT TeMIiepaTypbi pacTBopa) Ha HuK-
HeHl MOBEPXHOCTH CTeKJa MOsIBHICH cepeGpsHas mieHKa. Ee MoxHo yBHZeTb
CKBO3b CTeKJIO.

H3BrekaloT 3epKano H3 BaHHbH H [POBEPAIOT €ro KauecTBO, B3IJISAHYB
CKBO3b HEro Ha HHTb HaKaJHBaHHs 3NieKTpHueckoH Jamuouku. Ecnu cepe6-
pAHOE MOKPBLITHE MOJYYHIOCHh TOHbIUE, YeM HYXKHO, KIaAyT 3epKaJjo B JH-
CTHU/IHDOBAHHYIO BOAY, 1IOK2 OHO He BHICOXJO, H CHOBa TOTOBAT DPacTBOp
1A cepeGpeHus.

TotoBoe 3epkaJjo OCTOPOXHO MPOMBLIBAIOT AHCTHJAJMPOBAHHON BOIOM,
a 3aTeM ONOJACKHBAIOT CIHPTOM. 3aMiuell HJAW BaTHLIM TaMMOHOM OCTO-
POXKHO HAaTHPAIOT NocepeGpeHHY0 NOBEPXHOCTb KPYTOBHIMH ABHKEHHAMH [0
TeX 0Op, NOKa MOBEPXHOCTb 3epKaja He CTaHeT GnecTamed.

Craphifl HCMO/Nb30BaHHbIHA cepelpsAlIni PacTBOP CJAMBAIOT B 3-JIHTPOBYIO
CTEK/ISIHHYI0 GaHKy H JIOANBalOT BOAYy 1o 3 N 1Js Oocnefdylolled pereHe-
pauuH cepebpa,

Heynaunbie uau crapeie cepeGpsiibie [OKPBITUS MOXHO yAa/WTb BaT-
HbiM TaMMOHOM, CMOYEHHbIM KOHWEHTPHDOBAHHOH a30THOH KHCAOTOM.

C 3epKkajami, y KOTODBIX JIHLEBas [0BEPXHOCTb ABJsETCS OTPaXalo-
ulefr, caeayer obpaliaTbCid OCTOPOXHO H OepexnuBo, HHauye OHH GHCTPO
Baiiinyt u3 crpos. Jag 3amuThl cepeGpAHOA O/AiGHKH HCOOMDB3YIOT PasJHy-
Hble NpospayHble JaKH, KOTOphie MAHOCAT myabsepusatopoM. [locie no-
KpbITHS JIaKOM 3€PKaJ0 CyLlaT B OPH3OHTA/IbHOM (IOJOMKEHHH,
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210 Okpamuaauue NOBEPXHOCTH CTEKNA

[pn odopmsieHnn BHTPHI, CTEHIO0B, PeKJaM HCIOJB3YIOTCH OKpallueH-
Hole ctek/aa. OKpalMBaTh CTEKsia MOXHO Mac/ifiHBIMH KpPaCKaMH, HMTpoJa-
KaMH H JaKaMH, H3TOTOBJIEHHbIMH Ha cnupTy. Haxocutb Kpacky Jyulue Bce-
ro myJbBepU3aTOPOM HMJH KHCTBIO H3 [OPOJOHA.

Crexyio, NoAroTOB/NeHHOE K OKPacKe, A0JKHO OBITH UMCTHIM M CYXHMM,
JenatenbHo ApeaBapHTesbHO BHIMBITOE CTEKJO0 APOTEPETb BaToH HJH KycC-
KOM MapJii, CMOYEHHBbIM HallaTBIPDHBIM CIOHPTOM HAM cJabbiM pactBOpOM
coabi. Ecnin HeoGxoaumo Henpo3pauiioe NMOKPHITHE, MPHMEHSIOT Mac/sfHble
KDACKH MJH HHTPOJAAKH.

Io Tpadapery MoxHO netaTh HaaMHcH U DHCYHKH Ha creknie. Kpacky
HAHOCHAT TaMIOHOM H3 MOPOJOHA.

s npo3padHoro okpammusaHHa CBETOQHALTPOB H 3JEKTPHUECKHX AaM-
foyeKk MCMONb3YIOT IamoH-Nak, B nanoHoBoM siake MOXHO pa3BeCTH CJe-
JylOlKe aHHIHHOBLIE KPACKH: XeJTas — aypaMHH, PHBaHOJ, CHHSA — Me-
THJIEHOBas CHHAA, 3eJeHan — OpHAANaHTOBan 3e/eHb (3TH JleKapCTBeHHbBIE
BEIeCTBA MOXHO MpuobpecTu B aNleKe), a B KayecTBE KPaCHOTO KPacHTeE-
Jisl IpUMeHAI0T pogaMuH, Crekna A4 H3roToBJeHHsS CBeTOQHJAbTPOB, @ TaK-
Ke NaMOOYKH Nepejl oKpallUBaHUEM JiaKOM NPOTHPAlOT TKaublo, a NMpPHU Ha-
JUYHH CHe0B XHpa NMPOMBIBAIOT B COAOBOH BOJE W BbICYWIMBAOT. HTOGH
HOKpbITHE OblLIO PAaBHOMEPHbIM, NOBEPXHOCTb CTeKJa 00JHBAIOT fAaKkom, Ja-
Bas H3JHIUKY CTeUb, a JaMIIOUKH OKYHAIOT B COCYA C JIaKOM.

LlanoHoBHil Jak Ha 3JeKTPOJaMIOYKAX C TEUEHHEM BPEMEHH BBITOPAeT,
M03TOMY PeKOMEHJYyeTcsl JaMMOYKH BKJI09aThb He Ha [OJIHOe HanpsKeHHe.
Bonee croek k BoiropaHuic raudraleBbifi naK, NpeactaBasiomnii co6oil pa-
CTBOP HCKYCCTBEHHOH cMoJabi (raAHdTans) H aHUJIHHOBOH KpackH TOro Hi
MHOTO 11BeTa B BHHHOM CAHPTE.

Ecau nanosoBoro ¥ randrajesBoro JakoB HET, MOXHO [PHIOTOBHTL
CHMPTOBOH LBETHON J1aK CJelylolero cocraBa:

DTHNOBHY (BHHHHA) COHPT . » , « » . . 500 Ma
AunpinroBasi Kpacka HYXKHOTO UBeTa , . . . Ir
Hleanar . . + . .+« « « « v v« + . & Ir

3TuM J1aKOM XOPOLLO MOKPbIBaTbh KOAGb: 5MEKTPOJAMA K CTEKJAa CBETO-
(uabTpOB, ‘

211 NMpocroii cnocob nonyuenus MaToBoM
NOBEPXHOCTH Ha CTeKne

1. Xopolee MaToBoe CTEKJIO MOXKHO MOJYYHT XHMHUECKHM CnocoGom.
JLnst aTOr0 HaJO NPHIOTOBHTL CIEAYIOLIHA PacTBop:

®ropucThid HaTpmit wim Raqmd , . . . . 1 B g,
XMematwn . , o+ , . . . . . . . .. . lsy,
Bogaropssast , , ., ., , . , . . . . .250 8.4,
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Crekso [OKPLIBAIOT 9THM DacCTBOPOM € OLHOH CTODOHbI H BbICYLIUBAIOT.
3arem Ha 30—60 c onmyckatot crekao B 6%-HBI pacTBOp CONSHOH KHCAOTHL
¥ CHOBa BLICYILHBAIOT, He mpombiBas. Koraa crekso BricOXHET, C/0fi XKesa-
THH& CMBIBAIOT ropiyell BOZOH, H CTeKJO MOJYyaeTcs ¢ pPaBHOMEPHHIM TOH-
KHM MaTOBHIM MOKPBITHEM,

2. ITpuroToBAsIOT CMeChb H3 CJAERYIOLIHX BellUeCTB:

CynbGHT 6apusi « o« & » « « ¢« « « « « « 10T
DTOPUA aAMMOHHA 4 » s s « + » « 5 « o 10T
InaBukoBass KHCAOTA . 4 « s« = « + . « . l27°

3rtu BelectBa XOpoilo fepeMelliMBaloT H CMeCb HAHOCAT KHCTbIO HaE
creknio. Ilocne BbiCBIXaHHA cMecCH CTeKJo poOMBIBAIOT BOAOH, 2 HA CTeKje
oCTaeTCA poBHAA MaToBasg NOBEPXHOCTb.

212’ JleKkopaTHBHO-XYA0XECTBEHHOE TpaBneHue
crekna {hoToXMMHUeCcKMiH cnocob)

XynoxecTBeHHOe TpapJeHHe ABASETCH OAHHM H3 cTapelllHX cmocofoB
o6paborku crekaa (puc. 183).

Jna nekopaTuBHO-XYILOXECTBEHHOTO TpaBJeHHd CTekKJa (OToXHMHUUe-
CKUM cnocofoM Heo6X0AMMO HCHONb30BaThb HEraTHBhBI, JMaNoO3HTHUBLI CO
IUTPUXOBbIX OPHTUHAJOB HJIH PHCYHKH, BbINOJHEHHBIE HA KaJ/bKe YepHOH
Tywbio. KonupoBaHHe NPOU3BOAUTCH KOHTAKTHBIM CrocofoM ¢ HCOoJib30Ba-
HHEeM DaMKH HJAH H2 CBETOKONHDPOBAJ/JbHOH YCTaHOBKE.

CTekN0 AJist XYIAOXKECTBEHHOTO TpaB-
JleHHS! XOpOolUO MpOMEIBAIOT BOJOI, 00e3-
XKHDHBAIOT B COJOBOM pactBope H, Npocy-
IUWB, KAaAyT Ha POBHYI0 [OBEPXHOCTD,
3ateM Ha CTEKJIO HAHOCAT CBETOUYBCTBH-
TebHbIH c/oH, cocTOAWRA H3 cleayiomuX
BELIECTB:

Ba6u1blit u orcroaBwmiica Geok , . 90 Ma
Awmuax . . . . . . . . . . . 4 Ma
Tywsb xujakast yepHasd . . . 4 « . 8 Ma
JByXpOMOBOKHC/ABIA aMMOHHE . , 2r
Boga .. . . . . . . . « 4« «12Mn

OMyJabcHI0  HeoBXoaMMO  OpeABapH-
TesibHO nipoduabrTpoBaTh. HanocAT ee Ha
CTEKNO H CyLIaT MPH XKEJTOM CBeTe.

Ha BhicylieHHYIO CTeK/ISHHYIO nJa-
CTHHKY HaKJaJbiBalOT HEraTHB H KCMOHH-
PYIOT ee OKOJMIO 5 MHH [pH CBeTe 3JEeKTPH-
yecKo#t JaMnbl MolHOcTbIO 500 BT, Haxo-

¥ cmexno
Asimefcs Ha paccrossHHH 50 ¢M or nJa-

CTUHKH. le{ COJTHEYHOM CBETE 3SKCHO3H- Puc, 183, Oﬁpageu JeKopa-
una anurca 3—4 mud. TogHywo 3sKenosu- THBHO-XY 10KeCTBEHHOr0O
UHIO ONpejfe/ifiOT OMNBITHBIM MyTeM. TPpaB/ieHHdA CTeKIa
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JKCNOHUPOBAaHHOE CTEKJO MposBAAIOT B BaHHOUKe C XOJOAHOH BOJOH,
rie BAaTHHIM TaMIOHOM OCTOPOXHO, 4YTOOH He MOBpeAMTb H306parKeHusd,
CHHMalOT He3anybJeHHble YacTH CBETOYYBCTBHTEAbHOTrO csosi. [IpoMbiTyio
B YHCTOH BOJe MJIaCTHHKY CYiUaT M MpHCHIBAIOT KaHHQPONAbHOH NydpoH, H3-
GBITOK KOTOPOH yaansiloT KHCThlO, @ 3aTeM MoCTeMeHHO HarpeBaior A0 40—
50° C. [Ipn HarpeBanHH 3aAyGJeHHbIH CN0A CTAHOBHUTCH KHCJIOTOCTOHKHM,

3aTteM CTeKJO KJAaRYT Ha LepPeBAHHYI0 HL0CKY H3006pazKeHHeM BBEpX, 1O
KpasM CTeksa fenaloT HeGoabiloll GOpTHK M3 napaduHa HiW BOCKa BbI-
cotoit 10—12 mm. Ha n3oOpaxeHre paBHOMEpHbIM cjioeM HacbinaioT 12 r
bTOpHCTOrO HATpMa M 32/HBAIOT PacTBOPOM, COCTOSIIIHM H3 CJAEAYIOLIHX
BellleCTB:

YKeycnas KucioTa (MeAsHad) o . . . . . o« 4 Ma
CIEPT & 2 o v » + + v « ¢« v v v o o« + 30 Ma
Bopa « « v - . . . . o v . o o . . .90 Ma

B pesyabraTe xuMuyecKoii peaxkudn obpasyercs (TOPHCTOBOAOPOAHAS
KHCJIOTa, KOTOpasi, BCTYyNas B KOHTAKT C He3alldHleHHbIMH MeCTaMH CTeKNa,
pazbenaer ux. Tpasaenue anvtcs 60 ¢. CTek/a10o ounILAIOT OT OCTATKOB Ma-
padpuna, [Tocne storo miacTunky npommiBatot B 2%-HoM pacTBOpe LUesio-
Yy ¥ NPOTOYHOH BoJe, a 3aTeM cyiuar.

ITpumeuanue. Pabory ¢ (TOPHCTOBOAOPOLHOH KHCIQTOH BBINOJIHAIOT
TOJNBKO 0] BBITSIKKOR MJIX Ha OTKPHLITOM BO3AYXe.
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FTNABA 8. PABOTA NO QEPEBY

A OTaenka ¥ pecTaBpaums NOBEPXHOCTH
213 ApeBecHHbl Pa3nuuHLIMKM cnocobamu

Omem«a HIaCTHIGAMH M TINCHKaMM

OG6auuoBKa H3 e/t Hil HAH KOHCTPYKIHM# MIACTHKOM H/H MJ1eHKOH — ONHH
H3 CaMBIX MPOCTHX cnocofos orgeaku. Oanako HecobaioeHHe HEKOTODHIX

3/IeMEHTapHBIX TpeGoBaHMI MOXeT MNPHBECTH K HEOXHAAHHBIM H MHOro-
YHCTEHHDbIM nedexTam. :

Ilpex e Beero cnefyer umerth B BHAY, 4TO yAoOHee OTHe/bIBATbH jAeTa-
JIH, @ He H3Je/IHe IeJHKOM.

Ilo roroBoii meranu Bbipe3aioT oO6JHUOBOYHBIH MaTepHasJ ¢ IMpHAOyC-
KoM B 2-—3 mM. OOpaTHyi0 CTOpPOHY niactuka 3ayHILAOT LIKYPKOH, a He-
MOCPeACTBEHHO Nepes] OKJAeHBaHHeM 06e3XHPHBAIOT ee AUETOHOM HJHM GeH-
auHoM. OJHOBpeMeHHO C HaKJenBahueM JEKOPaTHBHOTO cllosg Ha oOpar-
HYIO CTODOHY AeTaJli HaKJeMBAIOT KOMMEHCHDYIOLUHH caofl (LUMOH HJAM Ta-
KO# € MAACTHK), NpenoXPaHsioluil JeTalb OT KOpobJeHHs, eClH CTEHKH
ee TOHKHe.

[lnactukamu 0G/HIOBBIBAIOT CTOJbI, WKadbl, TyMGOYKH, (yTJAsipe pa-
NHOMPHEMHHKOB, Paauoa H T. I. DTH MaTepHa/bl HaKJeHBAOT Ha MOCKH,
6pyckn, QasHepy, croafpHbIe, CTpyXKeuHbie H ApeBeCHOBOJOKHHCTHIE
[(VIHTBL,

Bo Bpems paGoThl cieayer NPHHSITL BCe MEPH K ToMYy, uTOGBl npeno-
XpaHuTb JIMUEBYI0 CTOPOHY MaTepHaJia OT LapanHH, BMATHH, BOTYCKHEHHH,
rJAfHILA H ADYTHX Ae(deKToB.

[lnacTuk npuKAeHBAIOT KapOGaMHAHBIMU KJ€AMH, MOJHBHHHJAUETaTHOR
3MyJbcHell H OObIYHBIM KA3eHHOBLIM KJeeM cpefHeH rycrorhl. OcHOBY H
NNaCTHK HaMa3blBalOT PaBHOMEPHBIM cJoeM KJest W OCTaBJSIOT ero s OT-
KpbiTOA MpONHTKH Ha 4—6 muil. [locne sToro MAACTHK KAAAyT Ha AeTalb,
HaKphIB2IOT cBepXy OyMaroH MiH KapTOHOM B HECKOJIbKO C/IOEB H 3anpec-
COBBLIBAIOT B CTpy6uuHax WaH noi npeccoM. [locne 3—4-uacoBoil BHIAEPHKH
noa /JaBieHHeM HeoOXoAMMo ellle He MeHee 2 CYTOK AJ1f CYIUKH Iepef
nanbheiineli 06paboTkoi.

Ouenb yaofHa 19 NEKODaTHBHON OTHENKH AEPEBSIHHEIX M31€JHH (OJiH-
BUHMJXJIOpPHAHAA NEKOPaTHBHAA CaMOKJeslasca HJIenKa ¢ KIESBbIM CJIOEM,
3alUIMeHHBIM cllenanbio 6yMmaroi.

[lneHku ObiBaioT TASHUEBbIE HAA MAaTOBbl€, THCHEHble, HMHTHpYOLLHE
TEKCTypy NpPeBEeCHHBI Dpa3JIN4HBIX 0O00pOA — OpeX, KpacHoe JEepeBo, siCeHb,

ny6, 6yk # Ap. [1poMBILEHHOCTb BLIMyCKaeT MJAEHKH CJEAYIOUIHX MapoK:
[1a012, 117020 » 1171030 B pynonax.

[epen paGoToil nJeHKy pacnakoBbiBalOT 23 24 4 W BHAEPKHUBAIOT MpH
remieparype 18—20°C.
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HanpsixeHune peryaupyercsas nyreMm H3MEHCHUHA BEIIYHHEL CONPOTHBJCHHA
R4. Tp2 cobGpaH Ha ceplledHHKe ceyenueM 3 cM?, aHOLHAs OGMOTKA HMEeT
3300 BHTKOB, a ceroutas — 50 BUTKOB, NIPOBOA I19B-2 0,15—0,25.

IIpuGop nuTaercs or ceTH mepeMeHHOTO TOKA HampsKeHHeM 127/220 B,
Macca npubopa 1,2 kr.

NpOoXoMAcHHS NPOBOLOB

I 2 Mpwu6op ana onpeaeneuns nyred
B 3NEKTPOPafMO3NIEKTPOHHON annapartype

Hns onpenenesns nyTH npoBoja B KTyTe NPHXOAMTCA MpPO3BaHHBATH
BCIO Lienh ¢ NOCHe/yIOUHUM CHATHEM BA3KH, YTO MPHBOJAUT K 3HAYUTENHHOH
noTepe BpeMeHM H CHHXKEHMIO KadyecTBa mocjejywouero mMonraxa. [Ipenna-
raeMelii npuGop no3BoJisier 3HAUHTENBHO COKPAaTHTb BpeMs Ha yCTpaHeHHe
HEHCIPABHOCTEH B CHCTEMax 3JeKTPOPafHO3JEeKTPOHHOro 0GopynOBaHHs,
NpHYeM KayeCTBO MOCJeJyIOLIEr0 MOHTaXa 3aMeTHO yayduiaercs.

[Ipubop cocroHT M3 TeHepartopa, BblpaGaThHIBAOMEro HampsixKeHHe CH-
HYCOMIaNbHOH (GOpPMH, H MpPHeMHOro ycrpoicrBa. [IpH NMOAKIIOUEHHH HC-
KOMOI'O npoBOAa K NEepeXoJHOH KJeMMe reHeparopa BOKpPYT mpoBoja o00-
pasyercs caBoe MarHHTHOe M0Je COOTBeTCTBYIOWIEH YacToThl. EcaH Tenepsb
OPHGIH3NTE K NPOBOAY HPHEMHBIHl KOHTYp, TO B TelehoHax Gymer nmpociuy-
IIHBATbCS 3BYK. JIHaMeTp nmpHeMHOro KOHTypa paseH 15 MM, ciegoBaTels-
HO, TOUHOCTDb OMNpeflelieHHs NO MaKCHMYMy CHTHaJia COOTBETCTBYeT MOJIOBH-
He pHaMeTpa, T. e. 7,50 MM, U BHOJiHe JOCTaTOYHA BO MHOTHX CIYydYasx.

leneparop co6pau no cxeme camMoBo30yxkJAeHHA u paGoTaeT Ha TpaH-
suctope [145 (puc. 21). Yacrora kojeGaHui, co3faBaeMbiX reHepaTopowM,
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2‘ 4 UYro HeobxoAuMoO 3HaTh O WAMGOBANLHON
wKypKe

lllnndosanbhan wWKypKa npelcraBiser co6oft GymarkHoe HAH TKaHe-
BOe MONOTHO (OCHOBA) C HAHECEHHBIM HA HEro 3JIEKTPOCTATHUECKHM HWJIH
LpyruM METOJOM H 3aKpenJeHHHM NPH NOMOUIM CHHTETHUECKHX H APYrux
KJesluX BemecTs abpa3uBHLIM CJIOEM.

UlnndoBanbHas wKypKa Ha GYMaxHOH MJH TKaHeBo# OCHOBe GEHIBaeT
IBYX BHIOB: NMpocTas H BORocTofikan. I{nst aGpa3HBHOTO €J10s MpPHMEHSIOT
IBa BHAA HCKYCCTBEHHOrO MaTtepHasa -— 3JeKTPOKODYHJ H KapGHARpeMHuI.
AnexTpokopyHL GhipaeT HOpManbubill, GesElil, JErHpoBaHHbIA, MOHOKOPYHL.
EctectBeHnbie aGpasHBHbBIE MaTepuaJjbl, TAKHe, KAK a/jiMas, KOpyH.A, KBApL,
NPAKTHYECKH MPHMEHSIOTCH TOJNbKO B BHIAe aGpa3HBHOrO HHCTpyMeHTa, No-
POLLUKOB, NACT H CYCHeH3HH.

[To kpynHocTH 3epeH aGpa3uBAbI MaTepHas pasfelsercs Ha CJeyio-
IHe TPyNms:

pynna MaTepuaia HoMep 3epuHCTOCTH

M nudsepno 125, 100, 80, 63, 50, 40, 32, 25, 20, 16
UInugpnopomxy 12, 10, 8, 6, 5, 4, 3
Muxkponopouky M63, M50, M40, M28, M20, M14, M10, M7, M5

IHaudosanbuas WKypka BhiMycKaeTcs B pyinoHax H JHcrax. Howmep
IIKYPKH ONpejiesiseT BeJHUHHY 3epHa abpa3uBa, T. €. 4eM Goablue nHdpa,
TeM GoJibllle BeJHYHHA 3epHa, H Haobopor. B pO3HHUHYIO NMPOAAXKY MOCTY-
NalT OTXOAB! NMPOH3BOACTBA WJHGOBANBHEIX IIKYPOK.

BoZoCTORKOCTD WIKYPOK MOXHO MPOBEpPHTb cjaeaywouiuM obpasom. Ky-
coueK WKYPKH OMYCKAIOT B BOAY M [epxar TaM OKoJo uaca, Ecau nocie

3Toro aGpa3nBHBI] MaTepHAaJ OCTaHETCS HAa OCHOBe, a CaMa IUKYpKa pHMeT
nepBoHayaJabHbIN BK/, 3HAYHT, OHA BOXOCTOHKAS.

215 JlakupoBaHMe ApeBecHHb!

JlakupoBaHue — Hanbosiee pacnpocTpaHeHWBI BHA OTJENKH [ApeBecli-
nol. KauecTBo /akoBofl mieHKH 3aBHCHT OT MapKH BuifpaHHOro Jaka, CHO-
ccba ero HaHeceHHsl W KOJIHYECIBa CJOEB,

Macaanole aaxu o6pasyoT HaHGoJee MpoOUHbIE, BJAATOCTOMKHE MOKPHI-
THA C CHJIbHBIM, XECTKHM 6JIECKOM, K HX HEeHAOCTATKY MOXHO OTHECTH IJIH-
TeJNbHYIO cyWKy (48 u).

MacnsHble JaKH peKOMeHAYIOTCA AJs BCeX BHAOB ApeBecuHb. Jlak Ha-
HOCAT TaMMOHOM HJM KHCTbIO 3a OLHH-KBa pas3a.

2976




image277.png
Cnuprosete Aaku 1aI0T 3JacTHUHYIO MJEHKY ¢ OoJiee MSTKHM 0J€CKoM,
geM Y MAacJfHOrO JaKa, HO MeHee BOJOCTOHKY10. JIYUIIHMH CYHTAIOTCH Jia-
KH, IPUrOTOB/eHHbe HA Wesyake. OHY BbichixaioT 3a 1—1,5 4.

Hurposaku o6pa3yior KOBOJABHO CTOUKYIO ¢ CHJbHHIM GJecKoM MJeH-
Ky, ROCTaTOYHO BOJOCTOMKY10, G0Jiee MpOYHYIO, UYEM CIHPTOBBlEe JAaKH, H
BHICHIXaOT 32 15—25 mum.

Hutponakn HaHocAT Ha BCe nMOpOAH APeBeCHHbI 3a TPH — NATh pas,
galle BCEro ¢ MOMoMb KHCTeH, a Jyulie 0yTeM pachbiieHHs.

Tocne MexaHnuecKofi MOAroTOBKH MOBEPXHOCTH MON JaKHpOBahHe (CM.
coser 220) ee rpyHryoT.

I'pyHTOBKH MO KOHCHCTEHLMM Da3NCAAIOTCH HAa XHIKHe H TycTble, mep-
BblE€ MPHMEHSIOTCA A/ TPYHTOBAaHHA MEJNKOMNOPHCTHIX MOPOA APEBECHHDI,
BTOpbIe — A/ KPYNHOMNOPHCTHIX.

Jlasi ponosHuTeNbHOrO MOAKpalUMBaHHS JPEBECHHB MOXKHO 106aBHTDH
MHTMEHTbl COOTBETCTBYIOHIMX IBETOB HEMOCPEACTBEHHO B TPYHTOBKY.

B raGanne npuBenens pelienth HanGoJiee yacTo ynorpebisieMbiX IpyH-
TOBOK H TPYHTOBOYHbIX MacT.

Cocras (B BECOBHIX

IpyuToBKa wacrax) Cuoco6 NpHroTOBJEHHA HasHayenue
Kanudpoabnas | CocHoBasi KaHH- PactBoputh Kauudoab| [pyHT nox mennag-
¢osp — 30; B TelIOM chHPTE HBIA H HAWTOJO-
cnupT-chipen — 15 BHIl JaKH
Hlennayuas Bopuni#i weanak —| Pacrtsoputh weanak 8| I'pyur noa wennag-
30, cnupt-cH- TenJoM CMHpTE HHA H CIHPTOBO#H
peu — 15 JIaKH
Ounnda Oauda uartypann- — I'pynt moa macas-
HaA HHI# JaK
HurporpynTtoska| Llennionosa — 15; | PactrBoputs nenmionosyj [pyutr mox murpo-
PacTBOpPUTENb B pacTBOpHTesie, N0-{ JAaKH
Ne 646—30; Ka-] OaBuTh  KacTopoBoe
CTOpOBOE mac-| Macno H TIMAaTeNbHO
no— 0,5 nepeMeniath
[TacTa Kanm- Kaundoasr — 6; IpurotoButs Kaseuno-| [pyRT mox Macas-
(honbHO-Ka3enHo-| ckunugap — 15; Bhifl kJsiefl, pazorpeTb] HHe H CHHPTOBHE
Bas KaseHn — 5; Bo-| ero no +450°C wu| anakd aas Kpyn-
na — 25 BJIHTD B Hero pacTBOp| HOMOPHCTHX IO~
KaHH®OAsi B CKHNH-| DO APEBECHHH
Aape

B Xo3aficTBEeHHBLIX Mara3HHax MoXHO HpUOGDECTH MOPO3anoJHHTENHU
Kd-2 u K®-3, koropbie npeaHa3HauyeHbl Aas o6paboTKH KpymHOMOpHCTO#
IpeBeCHHB! NPH OTAENKe HHTPOUEJNIIONO3HBIMH JaKaMH,

[Moposanonnurens Kd-2 pexomennyercs Ajas oGpaBOTKH ApeBecHHHI
cgeTyibIXx fopon (ay6a u scens), K®-3 — npesecunn kpacHoro gepesa.

[MoposanoaunTeab npeacTaBaser coboli pacTBOP PACTHTENbHBIX Maced H
CMOJI B OpraHHYeCKHX pPAacTBOPHTENSX H MNpHMeHseTcs AR YMeHblUeHHs
BNHTHLIBAEMCCTH JiaKa B [peBeCHIY.
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2]6 JlakupoBaHue CNUPTOBLIMM JNTaKaMM

JlaK HaHOCAT HA MOATOTOBJEHHYIO MOBEPXHOCTh TAMOOHOM, H3OTOBJEH-
HBIM TakK e, Kak NMpH noJHpoBaHuu (cM. coBeT 221), BHyTpb KOTOpPOro Ha-
JHBAIOT CIOHPTOBOH JaK, BAOJb BOJOKOH ApeBeCHHLI, Ge3 MOTeKOB H paB-
HoMepHO. Bpemsa BhichixauHs nepBoro caos 3—4 4, nocse dero ero WiaHdy-
10T WKYypKo#l Ne 5 uan 6 6e3 Haxuma. [IbJb ¢ TOBEPXHOCTH yaalfdIOT BAAXK-
Holt ryb6Koi MJM BeTOLIbO. 3aTeM HAHOCST BTOPOH CJOH Jaka, B KOTOPIH
no6apasior 10% coupra. 3tor caofi coxmer Takxke 3—4 4. [loBepxHOCTD
WAHQYIOT NeM30BbIM MHOPOIIKOM € BOAOH (BJaXKHY!0 JBbHAHYI BETOLlb [ph-
NyApHBAIOT NEeM30BLIM NOPOIUKOM) JIErKHMH KPYrOBBIMH IBHXKeHHAMH Ge3
HAXHMa, YTOGH He collNH(OBATH JaK. ¥1aaHB Oblab, MTOBEPXHOCTb MOKPHI-
BAIOT TPETbHM CJoeM Jaka (KOHCHCTEHUHR ero Takas »Ke, KAK NpH Hade-
CeHun BToporo cjos), 3aTem JeTa/b CyliaT B TeueHHe CYTOK.

[MonupyloT nakoBoe MOKpbITHE JBHAHBIM TaMIOHOM, YBJAXKHEHHBIM Ke-
pocnHoM u npunynpenbiM nactoii O, nocane uyere nporupaior yHCTOH
BETOLLbIO,

2‘7 JauspoBaHue MaCNAHLIMM NTaKaMK

JlakMpoBaHHe MAcCJASHbIMH JaKaMW Mano 4eM OTJHYAeTCst OT JaKHpo-
BaHH® COMPTOBHIMH. CPOK CYWIKH KaXJOro CJOSl Mac/AsHOrQ Jaka yBeJH-
yuBaercs no 48 u.

Jlak B 3TOM cJyyae HAHOCAT WETHHHOH KHCTbIO paBHOMepHO, 6e3 rore-
koB. [locne BRICHIXaHus NepBblll CJOH Jaka WAMPYIOT WKYpKok Ne 3—4 ¢
JerKEM HAaXXUMOM BAOJb BOJOKOH JApeBecHHH, [IHJb ¢ NOBepxHOCTH YAa-
JAI0T BeTOWIBIO, 4 3aTeM HAHOCAT BTOPOH CJOH JakKa. BelcOXIunil cioll WJK-
dyloT NeM30BEIM TOPOLIKOM, H2HeCeHHBIM Ha cCJerka yBJaXKHeHHbH (erp
uin cyKonky. IThap nocae wianOBaHHA yaansioT ¥ MNOBEPXHOCTb pOTHpa-
0T YHCTO# MATKO# BeTollblo,

Tperufi cJjoif naka HaHOCHTCA H WJAHQYETCA TaK Xe, KaK BTO-
poii.

BhiCylleHHYI0 MOBEPXHOCTb BBiNOJHPOBBIBAIOT (pa3paBHHBAIOT) TaMIo-
HOM H3 JbHSIHOR NPOCTHPAHHON TKaHH, cModveHHo#t cnupTom. Ha Tammon
HAHOCAT HECKOJbKO KafeJdb JbHJIHOrO HJH MOACOJNHEUHOro MacJa.

BbinosnpoBKa NPOH3BOAKTCA IJABHBIMH KPYTOBBIMH JABHXEHHAMM Tak,
qTOo6R KaXALH nmocaenylomuil ¢Joi Jaka HeMHOro MepeKphiBajl Mpemul-
aywuit, Onepanus BHINOJUPOBKH NOBTOpseTCH J[Ba-TpH pa3a. Cienn
Macja MnocJe moc/deiHed BHITOJHPOBKH YHaJfIOT MATKo#H 4HcTOd Be-

TOLUBIO.
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21 8 JlakupoBaHue HMTPONaKamu

[Ipu nakupoBanuu geTann u3 ApeBeCHUH HHUTPOJaKaMH 0COGOe BHH-
MaHHe HeoGxoaumo o6paTuTh Ha CYWKY A€TalH, TaK KaK Ha HeLOCTAaTOYHO
BHICYIIEHHO!H MOBEPXHOCTH HUTPOJIAKH OYeHb MJIOXO AepKaTcs.

B nomemennn, rie npousBoanTCst NaKHPOBaHHe, TemNeparypa ROJKHA
6uith He HuKe 18—20° C n oGecrieueH0 NPOBETPHBAHHE.

Jlak HanocAT Ha o6GpaGaTulBaeMyi0 TIOBEPXHOCTb MYJ/bBEPH3aTOPOM
paBHoMepHbIM cnoeM Ge3 npomyckoB H noTeKOB, KaXamihi mocienyrotini
Clloft J1aKa HaHOCAT B HalpaBJeHHH, NEPNEHIHKY/SPHOM MNPeabiayleMy.
Kaxabift cnoil naka coxteT okodo yaca.

[lepsbiil, BTOpoil H TpeTHH c/IoH JaKa MocJe CyWKH IUAHOYIOT WKYPKOH
Ne 5—6 ¢ HeGoabiiuM Haxumom. [Tocne HaHeceHH$ YETBEPTOrO CJIOS Jaka
LeTallb NPOCYIIHBAIOT B TeYeHHE CYTOK H 3aTeM waudyior WKypkod Ne 3—4,
MpH 3TOM MHOBEpXHOCTh oOGpabaTbiBaeMOH fAeTalH cJerka yBAAXKHSIOT Ke-
pocHHOM unn GensuHom. OTwAH(OBAHAYIO TakKHM 06Pa30M NMOBEPXHOCTh Ae-
TaJH HacyXo MPOTHPAIOT MATKOH BETOLUBIO.

Han6osee orseTcTsentioff u Touno#t onmepauHefl B mpollecce JaKHpoBa-
HHSl AIBJfIETCA BHINOJNMPOBKA. BhiloJiupoBKa (BHpaBHHBaHHE MOBEPXHOCTH)
NPOH3BOAHTCH TAMOOHOM M3 JbHAHOH CTHPAHONH TKaHH, CMOYEHHBEIM He6oJib-
IUHM KOJIM4eCTBOM CMeCH CMNHpTa-peKTHdHKaTa u pactBopureas Ne 646
(B3aTHIX B mponopuun 1:1).

Has nonyyenns NakoBo#l MJEHKH MOBHIUEHHOrO KauecTBA ee MOKpPHIBA-
I0T ABYM# CJofMH ledaunod noautypel (6—8%). BrichixaHue weanay-
HOTO MOKPHITHA AJHTCS ABUE CYTOK, Mocje uero NOBEepXHOCThb 00e3:KHpHBA-
I0T CITIMPTOM-PEKTHQHKATOM.

1 IO

B ao6uTenbCKOl MpakTHKE 4acTo MPUXOAHTCS HMETb 1ea0 ¢ KpyMHO-
MOPHCTBIMH MOpoaaMH aepeBa (Gyk, ny6 u T. n.). JIyumuM BHAOM OTAEJKH
TaKOil APeBeCHHbI CYHT2ETCA BOLleHHe, T. €. HaHeCeHHe HA MOBEPXHOCThb Ape-
8€CHHBl BOCKOBBIX BAKC ¢ MOCJeayIOUled UX MOJHPOBKOH.

KpacuBo BHIrAsAAT [epeBsiHHble KOHCTPYKUHH, B KOTOPHX YMeJO CO-
YeTalOTCs BOIIEHbIe H MOJHPOBaHHbLIE JeTalH.

Bockosrie Bakchl He TpeGylOT NpeABapHTENIBHOTO TPYHTOBAHHSA, TAK KakK
caMi SIBJSIIOTCA XOPOLUIHMH MOPO3aMOJHHTENSIME H TPOUYHO AepKaTtes Ha
MOBEPXHOCTH JADPEBECHHbL.

BomeHas noBepxHOCTb XOpolLIO MOAYEPKHBAET TEKCTYPY [pPEBECHHHI.
Msrkuii ¥ HexHbit OJeck npuaaer el ype3BHYailHO KPacCHBHIA BHA.

[loBepxHOCTb AOATOTABJHBAIOT TAK XK€, KAK K MOA MOXHPOBAHHE, T. e.
3a4HILAIOT, WAKDYIOT H yAANAIOT ¢ HeE€ BOpC.

[Tocne noAroTOBKH MOBEPXHOCTb MOKPHIBAIOT BOCKOBOH Bakcoit (na-
croit), TemnmepaTypa Bakchi A0JXHAa ObTb He Bhtie 20—25° C; npu Gosee
BEICOKOH TemMepaType MOTYT MOSIBUTHCS TEMHBIE ISTHA.
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(CocTraB ¥ APHTOTOBJIEHHE BOCKOBOH BaKchl caefywoiine. 100 8. 4. HaTty-
paJibHOTO fYEJHHOTO BOCKA pacmyCKaOT Ha Mel/eHHOM orHe. B oTaenbHod
Mocyfie pasorpeBaiotT B BoAsaxoll 6ane 200 B. 4. ouHlIeHHOrO CKHOKAapa. 3a-
TEM MaJbiMH [03aMH MPH HHTEHCHBHOM MOMEWHBaHHH TOPAYHH BOCK BJIH-
Balor B ckunrgap. CMecb TIIATENbHO Pa3MeIUMBAIOT H AAIOT efd OCTHITh A0
KOMHaTHOH TeMmepaTyphl.

Ilpu HaHeceHHH Bakch HeoGXOOWMO CJ€AHTb 3a TeM, 4yTOGH OHA JO-
XWnach POBHO Mo BCell MOBepXHOCTH H Ge3 mponycko, Mleraab cyiliaT B
TeYeHHe CyTOK MpH KOMHATHOH Temneparype.

[Tocsie BhiCHIXaHHS MOBEPXHOCTb MOJHPYIOT CYKOHKOH A0 PaBHOMEDHOIO
6aecka. B nayaJie NoJHPOBaHHS CYKOHKA HJET € TPYJAOM H3-3a HaXHMAaHHA
BOCKa, MOBEPXHOCTb JeJaercsi Ipsi3Hof H HekpacuBoil. [To mepe cTHpaHHusA
BOCKAa ¥ ero pa3paBHHBaHHs CYKOHKAa HauHWHaeT H/JTH Jerye, MOBEPXHOCTb
OYHIAeTCs] OT IPA3H H CTaHOBHTcA Mafkol u Gaectsawedl. [lo oKoHYaHHH
NOJHMPOBKY AeTaJb CTaBAT Ha NMpOCYWKY (2—3 CyToK), focse 4ero npoTH-
PaloT YHCTOH MATKOH BeToUbIO.

Hana sakpennenus rasHua @ AJst Toro, utobb cAenath NOKphiTHe GoJee
YCTOHYHBHIM, Ha MOBEPXHOCTb HAHOCAT cJIOH LI€NJNAaYHOro Jaka, pa3BefeH-
Horo iweadayHo#t moautypofi (1:1). 3akpenHTb MOKPHTHEe MOXKHO TaKxe
e 1ayHol NOJAHTYpoOl, B KOTOpOH pactBopsior 5—7% BocKoBO# Bakch.

MoAroroBka NOBEPXHOCTH APEBECHHbI
noj NPo3pavHylo oTAenKy

[ToarotoBKa ApeBecHHH HaUMHAETCA ¢ 3AUMCTKH ee MOBEpPXHOCTH (mpH
MOHOJIMTHOM JAEpeBe) CHelHaJbHHM pYGaHKOM — LIIHPTHKOM, HKMEIOLLHM
[IPAIMOYTOJIbHOE JIe3BHE CO CJierka 3aBaJjeHHbimd kpasMu. lop6atuk (Ha-
Kilajlka) XeJe3KH AOJKeH OTCTOATb OT Kpas Je3sHa Ha 0,5 MM; mpoJer
(eabp pas Je3BHS XKeJe3KH) A0JxKeH 6LITb MHHHMAJbHBIM,

[Tocse 3auuCTKH pOBHYIO M TAAAKYIO (OBEPXHOCTb LWIVIHOYIOT WKYpPKOH
J0 NOJIHOTQ yCTpPaHeHHS Ce/IOB PeXYWHX HHCTpyMeHTOB (cHauana GepyT
IUKYPKY C KpPYNHbIM 3e¢pHOM, a 3aKaHYHBAIOT UIH(MOBKY MeJKO3epPHHCTOH
wkypko#t). UInndyior nosepxHoCTh BAQJDb CJ10EB APEBECHHbl, a He (ofe-
pek, utobu u3bexatb ray6okux uapandH, BpeMsa oT BpeMeHH IIKYDKY OYH-
H1210T OT JPEeBECHOH MBIIH.

Tlpy undosaHH¥ poBHOH mNoBepXHOCTH YAO6HO paboTaTb nepeBsH-
HbIM 6pycKoM, o6epHYTEIM WIKYpKOH.

Xopouwo oTwH(GOBaHHAR MOBEPXHOCTb APEBECHHBI [J0JXHA OLITh pOB-
HO#, coBeplUeHHO IVIafKOMH, IVIHIEBAaTO-MAaTOBOH Ha CBETY H IUEJKOBHCTOM
Ha ollynb.

Kak 6B xopouio HH 6uJa OTWIH(OBAHA MOBEPXHOCThb, Ha HeH Bce XKe
ocTaeTcs BOPC — MeJbyaiilline ApeBecHLle BOJIOKHA. Bo BpeMs JaKHpopaHus
WJH MOJIHPOBAHHS BOPC MOAHHMAETCH H AOPTHT APO3payHbifi MOKPOB JIaKo-
BOH HJIM MOJHTYPHOH DJIEHKH.

QO6LiuHo BOpC MOCHe IWAH(POBKH NDHIJAaXeH H CHJAbHO BAaB/JeH B Ape-
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BeCHHY. YToOb noAHATL ero, NOBEPXHOCTh APEBECHHH YBJAXKHAIOT H BhCY-
MIHBAIOT ee B TeyenHe 1,5—3 4y, BopcHHKH, Bbichixaf, HAYHHAIOT KOPOGHTDL-
cfl-H OTCTalOT oT noBepxHocTH. Ilocie 3TOro BOPC CHHMAIOT MeJiKO3epHH-
croil WIKYpKOH Ne 4—5 uiin unkJei.

Jan nonHoro ynanenns BOpca yBJaXKHEHHe C nocjelylonlefi cyliko# #
uIHQOBKOA NOBTOPAIOT ABA-TPH pas3a.

Insa rtoro uyro6n npmiaTk Bopcy GoablIYi0 TBEPAOCTh M MOJHOCTBIO
NOJAHATb ero, B BoJy A406aBAsOT HEMHOTO CTOJNAPHOro KJjesa ~— BOPC, BLICHI-
xa#fl, cTaHoBHTCA §oJiee KeCTKHM H Jerye yaanafercs.

Tocne TwatenbHol MJAHGOBKH NOBEPXHOCTh OGMETAOT HIETKOM, H Ie-
TaJb HJH H3Me/He TOTOBH AJA Mocjelylomied OTAeNKH: KpalleHus, Bo-
HEHHA, JIaKHPOBAHHA HJIH MOJHPOBaHHA,

Monuposatne apesecmubl

[lonnpoBanne ApeBecHHni npejcTaBiseT co6ofi MHOFOKpaTHoe HaHece-
HHE Ha ee MOBEPXHOCTb TOHYAHIIHX CJOEB HOJHTYPbL.

Haue Bcero npuMeHseTcs wWeNJayHasl NONMTYPA, MJAGHKA KOTOPOH 3/Aa-
CTHYHA, CBETOCTOMKA, yCTOHYHBA NPOTHB LapanHH H o6JajlaeT BHICOKHMH
NOJHPYIOUIMMH CBOHCTBaMH.

[lonnpyor ApepechHy crneupadbHEIM TaMNOHOM H3 IUEPCTAHON TKAaHH,
0GepHYTHM B YHCTYIO POCTHPAHHYIO JBHAHYIO TKaHb, KOTOpPas He OCTaBJfA-
€T MeJIKHX BOJIOKOH Ha NOBEPXHOCTH JPEBECHHE B OTJAHYHE OT XJonyatoly-
MaXKHOH HJIH LIePCTAHON TKaHH.

TmateapHo npoGHILTPOBAHHYIO LIENJIaUHYI0 NOJAHTYPY HaJHBAIOT B Ce-
pe/lHHy TaMNoHa H AeJaloT npoOHBIA Ma30K (Tak Ha3biBaeéMblit Jiac) Ha Ka-
Ko#-1H60 BcmoMoraresbHOH NOBepXHOCTH. Jlac MpPH NPaBHJALHOM HaJIHTOM
KOJIHYeCTBE MNOJHTYpbl AAaCT TOHKHH, MOMEHTa/JbHO BHICHIXAOIUHA cJel.
Ecan ke cnell cpa3y He BHICOXHeT, Ja €lle H My3bIpHTCA, 9TO BepHbifi MpH-
3HaK H3GbITKa MOJHTYyphl B TaMnoHe, M36piToK MONHTYpH Heo6X0AHMO yla-
JIUThb, IPOTHPAs BCNOMOraTe/bHYIO MOBEPXHOCTD,

ITo mepe pacxoaoBanus MOJHTYPHl H3 TaMiloHa BO BpeMsa MOJAHPOBaHHA
HAa>KHM Ha TaMMOH HYXHO MOCTeNEHHO YBEJIHYHThL H, KOrja Jac He Gyaer
3amereH, A06aBHTL MOJAHTYPY B taMnoH. [Ipm noJmpoBaHHH HEOGXOAHMO
cJeHTb 3a TeM, 4ToGH MOJHTYPa HA KpasXx TaMNoOHA He BbiChixaJja, TaK Kak
3TO MOXET NpuBecTH K 00pa3oBaHMI0 LapanHH Ha MNOJHPYyeMOH MOBEpXHO-
¢TH. 3acoXIlyi0 MONAHTYDY YAajfAloT C KpaeB TaMNOHA CIIHPTOM.

CranjapTusifi npollecC MOJHPOBAHHA JAPEBECHHH COCTOHT H3 YeThipex
onepauHil: PPYHTOBaHHE, NEPBOE, BTOPOE M TpeThe OJHPOBaHHA.

I'pynToBanme npoussopnTca GoJgee rycrofi mnoautypoit (~10%). Xon
TaMnoHa M[pH FPYHTOBAaHHH NoKa3aH Ha puc. 184,a. ['pyHroBanHe BmiIIOJ-
HAIOT B CHOKOHHOM TeMile.

.Jlacw npu rpyHTOBaHHH H MOJHPOBAHHH JOJXKHbL NEPEKPLIBATH OAHH
Apyroii.

[To okoHuaHuR rPyHTOBAaHUA, KOrAAa BcA MOBEPXHOCTb jeTallH MOKPHITA
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MOJHTYpOH, JeTalb CTaBAT Ha CyHI-
Ky B [OMEMIEHHE, r/le HeT NbUIH H
TeMnepatypa He Huxke 18—20°C,
JKenatenbHo, u4ToGBI 3arpyHTOBaH-
HasA noBepXHocTh OHa obpameHa K
noay. JHerane coxuer 3—5 CYTOK,
3aTteM ee HWUWIHQYIOT wWKypko# M40
HJIH NeM30BLIM HOPOLHKOM.

[lepBoe u BTOpOE MOJHPOBAHHS
BHAOAHAKT GoJee KHAKOH NOJH-
rypoit (~8%). Xoa rtaMnoHa npH
nepBofi M BTOpPOH MOJHPOBKAX MO-
KasaH Ha puc, 184,6. Temn noaupo-
BaHHA GoJiee OGHICTpHIH, YeM mnpH
rpyHTroBaHud. BpeMsa BoichiXxaHHS
Jeranun nocJe NepBOro I0JHPOBa-
HHA 2—D CcyTOK, HocJjie BTOPOro —
3—5 cyTok.

Tperbe (OKOHYaTeJNBHOE) MOJH-
poBaHHe HJEeT B OyeHb ObICTpOM
teMne 4 GoJiee MHAKOH MONHTYpOH
(~6%). Xoa TaMnoHa nMpH TpeTbeM

NOJHPOBAHHH [OKa3aH Ha HC.
Puc, 184, ITomposka, Xoa Tamnona 184 g p
, 8.

IpH ODOJIHPOBAHHH:
P P [To oxkonyauuu awbGoro H3 ye-
a — rpyHTOBaHHe; 6 — nepsast # BTOPas no

JHPOBKH; 6 — TPeTbA MOAUPOBKA; & — BHlO« THPEX MNOPOLECCOB OTPLIB TaMIlOHA

AupoBatHe OT MOBEPXHOCTH JoOJXeH OhiTh

CKOJIb3SIIHM H [0 BO3MOMHOCTH C

Kpass  [OJHpyeMOi  MOBepXHOCTH,

yTOGH H36€XKaTb €COXIKEHHBIX» (TEMHBIX) NATEH OT neped3GHTKa NoJH-
TYPbI.

Ec/H BO3HHEKaeT HeKOTOPOE TOPMOXKEeHHe B JABHXKEHHH TaMNoHa, Ha ero
paGouylo MOBEPXHOCTh HAHOCAT JABe-TPH Kali{ Macja (Ba3eJHHOBOro, na-
padHBOBOro, JBHAHOTO HJH MOACONHEYHOTO).

[Mocne BuicbixaHua Jeratu (uepe3 3—D5 CYTOK) Macjo H3 MOJHTYpH
yAanAloT STHAOBHM CHPTOM (MOXHO ceiptoM). Ilpn 3TOM nJ/eHKa NOKpH-
THS He TOJbKO 06e3XHpHBaeTcs, HO H BhlpaBHHBaeTcsa. ITy onepalHio (Bol-
NOJHPOBaHUE) NPOHU3BOAAT UHCTHIM TaMMOHOM, IBHXEHHE TaMIIOHA MOKa-
3aHo Ha puc. 184, 2

Cnocob noaupoBaHMs u3aeni
M3 XBOWHLIX lIOPOA AEpeBa

B pemonTHOH B JMIOGHTENbCKON MPaKTHKE AOBOJBHO YaCTO MPHXOMHTCS
BCTpeyaThca € H3JeNHAMH #3 XBOMHBIX HOPOJ AepeBa.

HsBecTHO, 4TO XBofiHaa JpeBecHHa MJIOX0 nojjaercAa oTAeldke. B rex
cayuasiX, Korla Bo3HHKaer HeoGXOAHMOCTb OTNOJHPOBATh H3JeNHe, H3ro-
TOBJIEHHOE U3 COCHBI, YAQBJAETBOPHTE/]bHLIX PE3YJbTaTOB MOXKHO AOGHTLCS
caepylomnm cnocoboM: obpaboranHoe windoBaSbHOR IIKYPKOH H OKpa-
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[HeHHOE PacTBOPOM OeHlla A0 XeJaeMoro ToOHa H3JeJHe MOKPHLIBAIOT CAOEM
CTOJNAPHOrO KJed H MATBIO-IECTbIO CJAOAMH LUeJJayHOro Jaka.

TlonnpoBka BuinoaHserca Kak o0uiyHo. HaHocHTh ciom 1wessiauyHoro
JaKa MOXHO TOJLKO [OCJ€ NMOJHONO BHICHIXAHHA CTOJADHOrO Kjes.

s nonyuenus wWweanayHoro Aaka GepyT | B. 4. n3Me/IbUeHHOTO OYH-
IMeHHOro HleJlylaka Y CMeHIHBalT ¢ 4 B. 4. cnHpra. [lonyyeunyio cmeck no-
porpesaior 1o 40—50° C B ropsiveft BoAe H mepemewnsaior. Urobu noay-
UHTL JIaK KOPHYHEBOrO LBeTa, NpHOaBJAAIOT He6O/bIIOE KOJHYECTBO KOPHY-
HEBOTO lleJlaKa,

UmuTaLms ApesecuHbl MPOCTLIX NOPOA
noa 6Gonee yenHbie

LlBeT n TexkcTypa npeBecHun 3aBHCAT Hpexje Bcero oT ee nopoas. Ox-
HAKO LBET NPH HeOOXOJHMOCTH MOXHO W3MEHHTb ¢ MOMONIBIO CclelHadb-
HBIX KpacuTeslel, KauecTBO MMMTalHH 3aBHCHT He TOJNBKO OT KpacCHTendeH,
HO M OT JpeBecHHbI, noiaseprulefica o6paboTke. Insa HMHTAamHH ApeBeCHHH
APHMEHAIOT pa3/iHYHble PACTBOPHL KpacHTeleH, JETKO NPOHHKAIOMIHE B Jpe-
Becuny. Han6osee n3BecTHH H3 HHX OpeXxoBas MopHaka, Gefinbl Ne 10 n 12.
Ilna okpackH pa3iHYHbLIX APEBECHBIX MOPOA B pa3Hbie LBETa, a TaKxe AJf
HMHTaUHH NOJA LEHHbIe MOPOALI [epeBa MOXHO HCMOJb30BaTh CJelYIOLIHE
COCTaBHI:

OKpacka Opesecurvl COCHbL, eal, bepesvl U OYKa 8 KOpudHesoil y6eT —
3 T KHCJOTHOrO XPOMKODHYHEBOro Kpacutess, 3 T yKCycHoH SCCEHLHMH H
10 r anoMHHEEBHX KBacUOB Ha | J1 BOAH;

_ OKpacka opesecunsl 6epesb. u 6yxa nod Kpachoe Oepego — H3TOTOBJIA-
10T ABa pactBopa: 50 r MeAHoro Kynopoca Ha | J Boani H 100 r xeato#
KpOBAHOH coJiM Ha | J1 BOLH; BHayaJe NOBepXHOCTh o6palaTLiBalOT pacrt-
BOPOM MEJHOro Kynopoca, 3aTeM BblJepxHBaloT-10 MHH M HaHOCAT pacT-
BOp KeJNTOH KPOBSHOH COJIH;

okpacka gpesecunsl, Gepe3st nod opex — 20 T opexoBodl MOPHJIKH H 2 T
Getfina Ne 10 Ha 1 a1 BoOAH;

okpacka nod crapsil 0y6 — 16 r notama, 20 T cyxoff KpacKH «aHHJIHH
KOpHYHeBbif»; 20 r cyxoli cHHell KpackH pacTtBopaioT B 0,5 J BoAb, cMech
kanatar 20—30 MHH, moclle yero A06aBAAOT YaAHYIO JIOXKKY yKcyca; ho-
BepPXHOCTh MOKPHIBAIOT F'OPAYHM pacTBOPOM ¢ NOMOIILIO KHCTH;

oKpacka nod «cedoliy Oyb6 — o6paboTaHHYI0 MNOBEPXHOCTb JAPEBECHHH
ny6a oKpalllHBAalOT CHayaJa YePHbIM CHHPTOBHIM JakoM. Korsa mnak Bbicox-
HeT, Ha MOBEPXHOCTH HacpnaloT cepebpanLIf nopomok (aJIOMHHHEBHH MO-
pouiok), 3aTeM YHCTHIM TaMIOHOM BTHPAlOT Hopowok B nopbul Ay6a. Oc-
TaTKH cepeGpsaHOro nopollKa yAafadloT ¢ HoBepxHocTH (NpHMEpHO yYepes
yac) yucTHiM TaMioHoM. [Topolnok, ocraBuwimiics B nopax AepeBa, cJjerka
NPHKJEHTCA JAKOM, H Ha JlyGe MOABHTCA «celHHAy.

[Tpocyulennyio OKpalIeHHYI0 HOBEPXHOCTb MPOTHPAKT BEOJb BOJIOKOH
KOMKOM KOHCKOTO B0JIOCA HJIH APEBECHOM CTPYKKOH, 3aTeM NOKPHIBalOT Gec-
HBETHBIM CIIHPTOBLIM HJH MAC/AAHBIM JIAKOM.

Jns HMHATAUHH NOJA LeHHbie MOPOAK APEBECHHH MOXHO HCMOJb30BaThb
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CJACAYIOHIHC NDOMLINUIEHHBIE BOLODACTBOPHMbBIE KPACHTCAH AJa ACPEBd
(MPTY 6—14—204—69).

Kpacurear Ne | KpacHOBaTo-KopHUHEBLIH npuMeHsAeTCA AJs OKpac-
KH 6YKa mojA KpacHoe AepeBo.

Kpacurean Ne 5, 6 m 7 cBerJio-KOpHUHEBLE NMPHMEHAOTCA AJ1
oKpackH Oyka H siceHA NOA CBeTJWH opex, AJsA OKPacKH opexa H AJa OK-
packn 6epe3bl H sceHs.

Kpacnteanr Ne 10 xenroBaTo-KOpHUHEBHIH npHMeHsercs IJf OK:
packH Gepesnl U AceHs NOL Opex.

Kpacuteau Ne 11, 12, 13, 14 opexoBo-KOpHUHEBblE NPHMEHAIOTCS
Ana okpackm Gepesnl, saceHs H GykKa noj opeXx cpelAHero H TEMHOrO TOHA.

Kpacuteanp Ne 17 cBer/o-KOPHYUHEBHH NpuMeHsaercd AJA OKPAacKH
Gepe3n B Gyka nof opex cpejlHero TOHa.

Kpacureas Ne 122 opanxeBo-KOpHYHEBLIA npuMeHserca AJf OK-
packu Gepesbl M ACEHS MOJL Opex.

Kpacurean Ne 124 gpacuwmil npuMensieTcs Ans oKpacku Gepess,
ny6a u 6yKa noj KpacHOe JepeBo.

Bonopactsopumule KpacuTesn rorToBar caeldylomum o6pasom. OTBellln-
BalOT HeOGXOAHMMOe KOJHYECTBO KpAacHTess, 3aTeM pacTBOPAIOT ero B He-
GoJbliloM 06beMe ropsiueit Bonn (He Menee 95° C) u TuiaTeNBHO pasMemIH-
BaloT. [lo/lyueHHyio Maccy BHITHBAIOT B rOpAYYIo BOAY H TaKXKe NepeMellH-
BaioT. PacTBop KpacHTeJst OTCTAHBAIOT B TedeHHe 48 u, 3aTeM ero (HJLT-
pYIOT uepe3 ABa CJOS MapJH H HAHOCAT HA H3AeJHS TAMIOHOM, KHCThIO HJIH
pacunleHueM. PacTBop KpacuTtelfl MoOXeT HMeTb Da3JHYHYIO KOHLEHTpa-
ILHI0 B 3aBHCHMOCTH OT TpeGyeMoro ToHa OKpAacKH.

Cnocobbl BOCCTAHOBNEHMS NOBPEMAEHHBIX
NPO3paYHbIX NOKPLITHH Ha AePEeBAHHLIX
M3gennax (pecraepaums)

Ydanrenue nospexcdenud ¢ noaruposannoid nosepxnocru. Mecta ¢ pas-
PYUICHHOH MOJHPOBKOH (pacTpeckHBaHHe, MeJKHE LapamHHW H T. M.) BOC-
CTAaHABJIHBAIOTCA, eClNH HX OpPOTePeTb CMeChi0 JbHAHOTO MacjJa W COHPTA
(MoxHo aeHaTyparta) B nponopuHu 1:1. [loclie BbichixaHHA NOBpeXAeH-
HOe MeCTO MOJHPYIOT MArkKo# CyKOHKOH 10 61eCKa H NPHMEHAIOT MOJHTYDY.

Ydanrenue naren ¢ noauposannsix nosepxinocred. Ha nonnpopanHod no-
BEPXHOCTH Pa3JIHUHBIX JepeBAHHBbIX H3JEJHH MOTYT NOABHTLCA nsaTHA. IIpH-
cTynas K yjaJeHHio NATHA, HeoOXOAHMO Npex e BCero onpelesurh ero npo-
HCXOXK/JeHHe. [IaTHa HEH3BECTHOTO NPOHCXOXKACHHA NPOTHPAIOT TPAMOUKOH,
cMoueHHOH yHcTHIM Gen3nHoM. Eciii nsTHO BBesoCh, TO €ro npoTHPaioT GeH-
3MHOM HeCKoJhKo pa3. Ecan ke mATHO yAajocCh CBECTH, OUYHILEHHOE MEecTo
NPOTHPAIOT YHCTOH CYKOHKOM 10 Oaecka.

HMuoraa semiectBo, ocTaBHBllee Ha MOJHPOBAHHOH MOBEPXHOCTH MSITHO,
paspyuiaeT noJupoBky. B srom caywae ciellyer BoCCTaHOBHTH MOJHPOBKY,
HCMOJIBb3YA COHPT HJH JeHaTypaT H JbHSHOE Mac/Jo (B PaBHHX 4acTsX).
BmecTo Macsla MOXHO B3ATh OUHIIEHHHA CKHMHAap. [IpHIrOTOBNEHHYIO XHA-

KOCTb YHCTOH TPANOYKOH HAHOCAT Ha MATHO, COCTABY AAIOT MOACOXHYTL A
3ateM MOJHPYIOT CYKOHKOH. -
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llaTHa nJjecedn yjanaoT, nporHpas 0OBepXHOCTh KepocHHoM. [IaTHa
Ha MOJHPOBAaHHOH MOBEPXHOCTH u3 Ayba yAanfioT, npoTHpas ux GecliBert-
HBIM KpeMOM aJ1s o6yBH, CKHNHAAPHOH MacCTHKOH AJIA NapkKeTHOro mnoJa.
l"Iouc.ne BEICLIXaHHA HAHECEHHOro COCTaBa MOBEPXHOCTh MOJHPYIOT CYKOH-
Kofi.

Yoarenue naren ¢ noAupoBAHHON NOBEPXHOCTL OT eOPAYUX NPEOMETOS.
[IatHa or ropsaunx npeameros (moGeseHHe MOJHPOBKH) MOXHO YAAJHTD,
C/lerka npoTHpas HX CONHPTOM HeCKOJbKO pa3 /0 HCUe3HOBeHHs nobeseHHs.
[Tocate storo BHICOXIIYIO MOBEPXHOCTH MOMHPYIOT CYKOHKOH. JloGaBieHHe
HeGOMIBbIIOTO KoJIHYeCTBAa HATYPAJbHOH oNH(H y/ayullaeT mpoumecc BOCCTa-
HOBJICHHSI NOBPEXKAEHHOIO y4aCTKa, HO MPH ITOM [OCJE BBICHIXAHHA HYXK-
HO 06f3aTe/bHO MOJHPOBATH 3TOT YYaCTOK TAMIOHOM CO CHHPTOM.

Hpyroit cnoco6 ypasnenns naTeH or ropaYHx NPEAMETOB 3aK/II0YaeTCs
B caeayiomeM. [IarHo crnerxa NpoTHpalOT CcMeChlo mapadHHa H BOCKa
B COOTHOIIEHHH |:1, NOKPLIBAIOT ABYMA-TpeMs CJOAMH [POMOKATeJbHOH
Gymars M nNpHrIaxKHBAlOT HAarpeTHM yTloroM. [Ipollecc MOBTOPAKT A0 HC-
UE3HOBEHHA MATHA, 3aT€M TAMIMOHOM, CJerka CMOUYEHHbIM CIHPTOM, IMOJH-
PYIOT 3TO MecCToO.

Yoarenue nosperxcdenud ¢ aaxuposannsvix nosepxnocred. [loppempet-
Hble JaKHPOBAHHbLIE MOBEPXHOCTH MOKPBIBaOT JakoM., Oco6eHHO THIaTeJb-
HO HYXHO paGoTaTh c TeMHBIMH JaKaMH, 4To6bl H36eXaTh NOSBJEHHA TEM-
HBIX NATEH, pa3BOAOB H T. I. ’

OkoHyaTe/IbHBIH OPOLECC BOCCTAHOBJGHHS JJA ILIEJJAYHLIX JAKOB —
nonnposka nacrofi [OUM ¢ kepocuHoM, AJ5 MacJAHbIX JaKOB — NOJHPOBKA
TAMNOHOM CO CHHPTOM, AJs HHTPOJAKOB — MOJHPOBKA TaMIOHOM, CMoOYeH-
HbIM CIHPTOM [OMOJAM C PACTBOPHTE/IEM,

Ydanrenue nospewdenuil ¢ sowenoix nosepxrocred. Ecnn nospexaedne
HeGoJblIoE, TO MOJHPOBAHHEM MpPOCTOH CYKOHKOH MOXHO Ges TpyXa Boc-
CTaHOBHTb NOKphiTHe. EC/IH Xe noBpexjeHHe CYHMECTBEHHOE, TO MOKPhITHE
BOCCTAHABJHBAIOT MyTeM HAHECEHHA BOCKOBOH BaKChi Ha MOBPeXACHHbLA
Y4aCTOK C [OCJeAYIOUIHM NOJHPOBAaHHEM CYKOHKOH.

CHATUE NOAUPOBAHHOZO NOKPLITURA CO CTAPO2O OepesaHHO20 U30eAUA.
Crapoe HONHpOBaHHOE MNOKPLITHE MOXHO CHATh, MPOTHPas €ro CHHPTOM.
Ecan nokphiTHe cHHMaercs mMJI0X0, MOXHO [PHMEHHTh CMeCh aMMHaKa
(25%-noro) co cnuproM B nponopunn 1: 1,

CHATue 2aK0B020 NOKPLITUR CO CTAPo20 OepesanHo2o usdeaus. Crapoe
JAKOBOE MOKPHITHE XOPOLIO CHHMaercs: 1) HALWIAaTHIPHLIM CHHPTOM (aMMH-
ak 25%-nuil) (2 B. u.) co ckunupapoM (1 B. 4.) WK 2) pacTBOPOM elKOro
Hatpa (3,5 B. u.) B Bojle (10 B. u.),

Pa6ouas TeMnepaTypa BTOpPOro cocTaBa AOJNXHA GuiTk okoso 80° C.

IIpospaunoe nokpeiTue depesanHbly MaL02abAPUTHbIX u30eAull AxTAp-
Hoim aakom. CrnocolGbl MPHTOTOBJEHHA SIHTAPHOTO J2Ka CJejyloulue.

I. durapuwme onuaku (1 B. 4.) 3aJHBAIOT ITHAOBHM  CHHPTOM
(1,5 B. w.) u rpelor B BoAsnHOH GaHe HeckoabKo 4acoB. [lonyuenunift pacr-
BOp CTaBAT B TENJIOE MECTO H BhIAEPKHBAIOT 3—4 CyTOK. 3aTeM OCTOPOKHO
C/IHBAIOT MOJNYYEeHHBIH JNaK, OCTAaBIIHEC OMHJKH BHIGpPachBaloT,

2. SluTapHble OMUJKH 3a/HBAlOT PaBHbIM MO 06BEMY KOJHYECTBOM MO-
Homepa AKP-15 unn Anxaopstana. [Toayuennyio cmeck Hacrausaior 8—10
AHedt. Jlak cauBaloT, a onujJku BhifpacuBator, [lonyueHubil sak XpaHar
B CTEeKJSIHHOH nocyJje ¢ NpHTepToit npobKoi. -
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paBHa 800 l'u. MagcumanbHoe Hanpq- Npuemnsid  MTAHENL YyoUMUMENt  PaspesHble rHesa

o KaHm! menepoHol
JKeHHe, CHHMaeMoe ¢ BBIXOZHO¥N 06GMOT- " kopnye \  Bamaped
ku, cocrasasier 100 B. Hanpsaxenue - ) - g ocp ¥
MJAaBHO PEryJHpPYIOT, U3MEHSH BEJIHYH- @ = =—

Hy conportusnenus R2. T'enepartop nu-
raeTcsi oT Garapen 3336J1 manpskenu-
eM 4,5 B. [TorpeGaseMslfl TOK cocTas-
asier 70 MA.

Tpancdopmarop Tp! cobGpan Ha
cepleyHHKe H3 CTAHAApPTHHIX MJIACTHH
HI-15, Ttomuuna HaGopa 10 MMm. O6-
MoTKa [ codepxur 150 BUTKOB HpOBO-
ga I13J1 0,2, o6MoTKa uenu aMHTTepa
I1 umeer 40 BHTKOB TOrO Xe MPOBOAA,
o6morka III—70+280+400 BuTKOB
nposona [12J1 0,15 mm.

IlpaBunbHOo coBGpaHHBIl CeHepaTOp
pa6oraeT Ge3 peryJHpoBKH, B yeM MoO-
KHO yOenuThbcsi, 3aMepHB HaMpsiKeHHe
Ha KoHuIaX BrXoAHOH o6MoTKH. [Ipu
OTCYTCTBHH BO30y»xKaeHHS reHepaTopa
Heo6X0ANMO NOMEHSTb MECTAMH KOHIHI
06MOTKH o6patHo# cBasu. Yacrora re-
HepaTopa oOmpejeJsieTcs  BeJHYHHON
eMKocTH KouleHcatopa Cl. [lpu nann- Puc. 22
TeJbHOM MNOJb30OBaHUH NpHGOPOM, KOT-

Ila TepsieTcA OCTPOTA BOCHPHATHS KoJe-
OaHHfl OfHOro TOHA, peryJHpoBaTh YacTOTy B HeGOJBLIHX NpelesaXx MOXKHO
TaKXe MOTeHHOMETpoM R2.

TeHepaTop CMOHTHpOBaH B MeTaNIHYeCKOM KOXYXe pasMepoM 80X75X
X 40 MM, obmas ero macca cocrabiser 300 r (cm. puc. 22, 6).

ITpuemuoe ycrpoiicTBo mpeacTtaBiser cofofi yCHJHTeNb, paboTaloWHM
Ha dYeTHpex TpaH3Hcropax tHna MII39 (cM. pue. 21). Kospduuuent ycH-
JieHHs ycuJHTesas cocTaBisier 12000 (ua uactore | kI'u). Ilpuemusiii KORH-
Typ codepxut 200 BurkoB nposoaa [I2J1 0,1 u HacTpoeH ¢ MOMOILBIO KOH-
IeHcatopa C2 B pe3oHaHC ¢ YaCTOTOM reHepatopa.

BraAmyaerTcsi yCHJHTeNb, KOTAA BUJKY UIHypa TOJOBHHEIX TejedOHOB
BCTaBJSIOT B COOTBETCTBYIOWHe rHe3fa. KOHCTPYKTHBHO npHeMHOe YCTpoO#-
¢TBO o(opMJieHO B Buie UHIHHApaA (puc. 22,a).

[MuTaercs npHeMHHK OT ABYX dJemeHTOB «343». Macca mpuemuoro yc-
TpoiictBa 200 T.

Ilpuemurlii KoHTYp HaMOTaH Ha BcTaBKe H3 360HMTA, HAa OCH KOTODOH
HMeercsi ycTPOHCTBO AJis 3a)KHMa KapaHJalIHOTO TPHdessi NpH 3amHCH Ha
Gymare.

IIpaBunbHo coOpanHHY ycuiauTeab pabortaer Ges HamaxuBanud. [lpu
CHJIBHOM IIyMe B TeJedoOHAX CJaelyeT 3aMeHHTh TPAH3HCTOD MEPBOTO Kace
Kaja ycHJeHHS,

UEMHDE
mpoUcm8y

Tenepuinl

= “Kopnyc(sems)
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TRABA 9. KNEM, NACTbl, 3AMA3KM,
LNAKNEBKM, LLEMEHTHI, CNTOCOBbLI
MX NMPUTOTOBNEHUS U MUCNOJIb3OBAHME

B npomaxy noctynaer go 50 pasanudbix KjaeeB. EcaH ke B Marasmue
He 0Ka3aJoCh HYXKHOTO KJief, ero MOXHo HPHIOTOBHTL caMHM. KJe#t Mox-
HO HCMOJB30BaTh JAJA COEJHHEHHA CaMbIX Pa3JIHYHBIX MaTepHAaJOB: CTeKJa,

dapdopa, MeTalsnoB, ApPeBECHHL, PE3HHBI, MJacTMacchl, KEpaMHKH, MHHe-
pasioB, KOXKH, TKAHH H T. L.

22 5 OcHoBHbie peKomeHaaumun npu pabore
¢ Kneem

Oco6oe 3HayeHHe HMeeT NOATOTOBKA CKJEHBAeMbLIX MOBePXHOCTEH: mne-
peA ckJeHBaHHeM HX TIIATeJbHO OYHINAIOT OT rPA3H, HLUIH, XKHpA, oCTaT-
KOB CTaporo KJes HJH 3aMa3KH H T. 0. B ciydae HeoGXOJHMOCTH 3TH [O-
BePXHOCTH OYHIIAIOT MPH NOMOIOH HOXeH, HanHJILHHKOB, METa/IHYeCKHX
HIETOK MJH LIKypKOit — BoIGOp CPeACTB A TAKOH OYMCTKH 3ABHCHT IJaB-
HbIM 06pa3oM OT MaTepHaJa uslenans. [loBEpXHOCTH WIBOB B NpejiMeTax H3
crekna, ¢apoopa, dasgHca, KaMHA H pdAja APyTHX MaTepHAJOB Nepej
CKJenBaHHeM OGMHIBAIOT TemJof BOAOH HJAH MNPOTHPAiOT BaToH, CMOYEH-
HO HallaTHIPHBIM CIHPTOM HJH PacTBOPOM COAH, H mpocyurBator. [Ipu
CK/IeHBaHHU (PEAMETOB H3 APEBECHHbl, KOXH H PE3HHB TJaJKHE NOBEpPX-
HOCTH LIBOB JeJaloT LIePOXOBATHIMH, BOPCHCTHIMH NPH NOMOLIH COOTBETCT-
BYIOHIHX HHCTPYMEHTOB (pawinm/ed, HAaNAJBHUKOB H T. 1.).

Takan o6paboTka noBepXHOCTeH 3HAUHTEJBHO YBeJHUHBAaeT NPOYHOCTH
ckaefiku, Ecnu kjew ¥ 3aMa3KH NPHMEHAIOTCS B NOAOTPETOM BHJE, BeCbMa

KeJaTeNbHO AJIR yBeJHYEHHS RPOYHO-
lpoBonoxa [5-2mm CTH UIBOB HarpeBaTh H CKJAeHBaeMbie
noBepxHocTH, B oraenbHbIXx cayuasx
Takoe HarpeBaHHe fApiasercs o6asza-
TeJbHHIM. Beerna xiAefl HaHOCAT TOH-
KHM POBHHIM csoeM, B uem ne poa-
XHO ObITb KOMKOB HJIH MOCTOPOHHHX
yacTHL. Ck/eeHHble JeTasH CyllaT MOJA
PEcCOM HJIH IPY30M, KaK NPaBHJIO, B
TerJIOM Mecre TIPH TeMnepaTtype He HH-
xe 18°C mam npu temnepartype, yka-
3aHHOM B pelente Kjaes.

Jsa  nOpHTOTOBNEHHA  CTOJAPHOTO
KJiess H Jpyrax KJeeB Tpebyerca KJje-
AHKa, T. e, BOAaAHas OGaHA, KOHCT-
PYKUHA  KOTOPOH  mnoKasaHa Ha
banku puc. 185,

Puc, 185, Kueanga (BoAsinas Gansa)
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CronapHbid Knei

CTonApHLIN K€l MOXHO Ha3BaTh YHMBEPCAJbHBIM, TaK KaK OH CKJEH-
paer Gymary, KapToH, TKaHH, AepeBo H T. A. CTONAPHBIA KJed nocTynaer B
npojaxy B Bupe NJHToK. OH 6GbiBaeT KOCTHHIH W Me3apoBulii. [lepea nph-
TOTOBJIEHHEM CTOJAAPHOrO KJesi MIHTKH ApoGAT Ha MeskHe KycoukH. Jlesatb
3TO CJEJYeT OCTOPOXKHO, YTo6LI OCKOJKH He monajd B raasa (ana 3Toro
NJHTKY KJles 3aBePTHBaIOT B crapylo Tpanky). Kycoukn Kies KaalyT B co-
CYJA, 3aJHMBalOT HeGOJLLIMM KOJHUYECTBOM XoJOAHOH BOAB (¥KeJaTeJbHO
KHOAYeHOH) TakK, 4ToGbi OHA JIHIIb TOHKHMM CJIOEM MOKpHIIA KJAel, H OCTaB-
AA10T Ha 10—12 u. Tlocie HaGyxaHus xkjaed nepeHOCAT B KAeaHKY (Boas-
fiaa 6aHsl) M pacnycKaT ero Ha MejJeHHOM orhe 6es noGaBieHWs BOALL
TemnepaTypa KJaeeBoro pacTBopa He AONXKHa npesuiiiath 70°C Ads Me3f-
poBoro Kjes H 60°C — ana KocrHoro. [IpeBhilleHHe yKasaHHBIX TeMiepa-
TYp IpH Bapke KJes NPHBOAHT K noTepe HM KJjesuledl crocoGHocTH. Kae#
HYXKHO NPHroTaBJHBaTh nepej ynorpebuenneM. OcraTki Kiesa MoOXHO Xpa-
HHTb OJMH-JBA AHA, NocJe yero cTyjaHeo6pa3Hyl0 Maccy ONnaTb paclyCTHTb
B KieaHke 6e3 po6aBaenns sojan. KauecTBo Takoro Kies Kyxe, 4eM cBexe-
npurorosjentoro. CronapHsiit Kne#l HenoabayloT B nojorperoM Buie. Paso-
rpeBas KJeH, cle/lyeT NOMHHTb, 4yTO €ro HH B KOEM CJydqae HeJb3s1 JOBOAHTh
A0 KHIleHHA, OT ITOTO KJeAinas chnocoGHOCTb CHHKaeTcs. Jlaa npurorTosJe-
HHA KJless HeO6XO0AHMO N0/b30BaThCA KJIEAHKOM.

Iaa cknenBaHHsi ApeBecHHH Ha 8 B. 4, MJIHTOYHOro kJjes Oepyr 6—
8 B. u. BOAH.

Ha ocHoBe cTo/ipHOTO KJess MOKHO NMPHIOTOBHTh KJEH ClelHaJbHOrO
Ha3HayeHHS,

Ilepenaernoul Kaeld WHPOKO NPHMEHHETCA B NePeneTHO-KapTOHAKHbIX
pa6ortax.

K 20 B. u. pacn/jaBieHHOro CTONSPHOrO KJes AoGaBisalorT | B. 4. rau-
nepHHa,

Boooynopnsii xaed. B ropauui cronapHeifl kJaefi [06GaBAAOT HATy-
pasbHy10 oJHdy HJH JbHAHOE Macso (] 4acTe oNlHQH HIH Macsaa Ha 4 ua-
ctH Kaes). [ToaydnTtea xopollnit BOJOYyNOPHBIA KJeH,

Knei «CuHHAETMKOHN

«CHHIETHKOH» — yHHBEPCAJbHLIA KJ€H, HHPOKO RpPHMEHAETCA AJs
CKJIEHBaHHS pa3NHUHLIX MaTepPHaJOB,

Cronspublit KJeft . . . . . . . . . . 120 ¢
Caxap . . . . . . e e e e e 120 ¢
lameHaa H3BeCTb . . . . . . « . . =« 30 r
Boia « + « « - « . 4 o o o o . . 4 400 Ma

B Boje pacTBOpAIOT caxap, 3aTeM H3BeCTb H HarpeBaloT Ha MELJIEHHOM
OTHe j10 MoJy4YeHHs Npo3payHoil KuAkocTH. [lonyuenHulll pacTBep (HALT-
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PYIOT H ONYCKAlOT B HEro KYCOUKH CYXOTro CTOJNADHOro KJjed. B TeueHHe
24 y cronapHuil Kiel HaByxaer, a 3aTeM ero pacnyckaloT B kKJesaske. B 3a-
KpbITO# CTeKJAHHON mocyjle KJeH MOXeT XPaHHTbCA AJNHTENbHOE BpeMs,

JlexcTpuHOBbIN KNEH

JlekcTpHH — nopolIoK KeaToro Han Gesoro LBera, fojydaeMuil B pe-
3ysbTaTe crienynalbHol 06paboTKH KpaxMaJsa.

HekcTpHHOBHIA KMell — OAHH H3 JYYHIHX KJeeB /A CKJIeHBaHHR GyMa-
rH, KaproHa H TkaHeHl, [IpuMensercn B nepemjeTHnx paGoraX. JKeaTwiid
ACKCTPHH pacTBOPAIOT B BOAE KOMHATHOW TeMnepaTyphl, a Geaoll — B rO-
paueil Boje npu remneparype 70—85° C,

JKHaKn#i AeKCTPHHOBBIH KJeH roTOBAT H3 CJeJYIOulHX BellecTB,

1. [JekcTpHH XKenThlit B MOPOWIKE ¢ « . + . 2 B 4,
Boﬂa P T T TR S TR S T S 3—5 B. 1,
Hekerpun pacTsopaloT B Bofe npH TeMmneparype 18—20° C,
2. JIeKCTPHH KeNTHi B mopowike . , . . 20 B 4,
Caxap o s b s 3 8 % & % 38 % 2 5 B. Y4,
KBacusl amoOMHHHEBHE , . « . . 5 . 1B u
Boza xunagenas . 4 5 . . . . . . 008 %

[Tepeuncsientble BemecTBa pacrBopAOT B BOAE NPH TemnepaType 18—
20° C. BmecTo XKe/aTOro JEKCTpHHA MOXHO B3sTh Geanld. B atoM cayuae
JEKCTPHHOBLIH KJeff roToBAT B BoAAHOR GaHe npm Temneparype 70—85° C.

JlekCTpHHOBHIH Kiaeli coXxpaHseT cBOH cBoHCTBa B NJIOTHO 3aKPHITOH no-
CyJe B TeyeHHe HelleJb H JaXe MecslleB, €CJH NPHHATL Mepbl NPOTHB HOAB-
JIEHHA NJEeCeHH: TOTOBHTL KJeH B YHCTOH nocyje, XpaHHTb B CYXOM mpo-
X7aJlHOM MecTe, CleluTh 32 YHCTOTOH KHCTOYyeK. XOpoliHe pe3y/bTaTH JaeT
no6GaBJeHHe B NPUTOTOBJEHHEIH KJaeH HeGOJBIIOrO KOJHYECTBA aHTHCENTH-
Ka — GopHolt HJIH caJHuu/O0Bol KHeJoTH (1 r KHeJoTn Ha 500 r KJeeBoro
pactBopa). KauecrBo KJ/es HOBuIIaercs, eCJH B BOAY AJs NPHCOTOBJIEHHA
KJes 100aBHTL ABa-TPH KyCOUKa caxapa Ha CTakaH BOAbL

KasenHoBbiN KNel

KaseHHOBHIH KJjell NpHMEHAIOT AJs CKJEHBAaHHA JApeBechHbl, Gymars,
KapToHa, TkaHel, cdapdopa, dasHca H ApyrHx MartepHajoB. KasenHosul#
knell GoJiee BAAroycToHUMB, 4eM CTOJAPHEIN.

Kasen# — npoaykr nepepaGOTKH TBOpora, OH MOCTyNaeT B NpoAaxy B
BHJE MOPOIIKA H MOXKET HMeThb IBET OT 6eJIoro H CBeTJO0-XKeJToro (JyyiuHe
copTa) A0 XeaATOro H TeMHo-Gyporo. LoGpokauyecTBeHHHH KadeHH A0JIKEH
pacTBopATbCA B BOAe mpH Temnepartype 18—20° C B TeueHHe waca.
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XPaHAT Ka3edH B cyXoM mecte. ['OTOBHIA pacTBOpP Ka3eHHOBOrO KJjied CO-
xpaufieTca He GoJjlee 4—6 4, mocye 4ero OH 3arycTeBaeT H CTaHOBUTCHA He-
APHroJHEIM K ynorpeGaennio. IToaTomy ApPHIOTOBJAAIOT pacTBOp Ka3enHo-
BOTO KJes AJa TeKyue#l paGoTH.

KasenHoBblii xaeil pas ckaeHsanHns Gymary,
KapToHa, TKaHed ¥ JAPEBECHHbLI

Kaseun cyxoit B mopomke . . « « - . , .7 B 4
Bypa (6opuokucamiit matpu#t) . . . . . . 1B W
Boaa . . . . . .. .. ... ... .880u

Cyxoff Ka3eHH 3aMayMBAIOT B CTEKJNAHHOH HJH 4YHCTOH KOHCEPBHOHA
baHke u3 6esofi xkecTH (coorHouwenue 1:1). Hepes 2—3 4, Korpa KaseuH
pa36yxHet, B Hero Ao6aBJasiorT pactop 6ypsl B ocraBilefica | B. u. ropsa-
uell BoAn. CMech rnojorpeBaior Ha BoAaHoi GaHe fo 60—70° C npu Henpe-
PLIBHOM H 3HEPTHYHOM NepeMellMBaHHH A0 MOJHOTO pacTBOPEHHA Ka3eHHa.

B npopaxe, kKak npaBHJIO, HMeeTcs CyXOH NOPOIIOK Ka3eHHa, B KOTO-
puifi yxe gobBaBieHa 6ypa. Takofl nopolIOK 3aMeHIHBAIOT Ha BOJe KOMHAT-
HOH Ttemnepatypeol H Yepe3 45—50 MHH HoJydJaloT KileeBoH pacrsop, roro-
Bhifl K yrioTpebJeHHIo.

B marasuHax KaHUeJAPCKHX TOBAapOB NPOAAlOT TOTOBLIH Ka3eHHOBbIH
KJe#l B Tio6HKax WM HeGoNblIHX dyiaKkoHAX.

[Ipn pa6ore ¢ ha3eHHOBLIM KieeM HeOGXOAHMO cOGJIIOfATh OCTOPOXK-
HOCTb, TaK Kak KJei, nonajas Ha PyKH, BHI3LIBAaeT pa3jpaxeHHe KOXH.

KpaxmanbHbii kneicrep

KpaxManeHbifi kaeficrep — 310 kJae#i aaa 6ymaru. Kaprodeabnyio my-
Ky (kpaxMan) 3aJHBalOT HeGONBHIHM KOAHYECTBOM BOALI M THIaTe1bHO pas-
MEeUIHBAIOT AC CMeTaHoOOPa3HOTO coCTOsIHAA. B noJyueHHbIi pacTBOp TOH-
KOH cTpyeil BJIMBAIOT KPYTOH KHMSITOK, HelNPEePHIBHO NoMeLIHBAas pacTBOP,
4yTO6GL! He GHJIO KOMKOB.

Ecau npuroroBneHHBI# KJaeficTep npuaercd xpaHuTb 6osee 4 4, B Hero
106aBA410T KaKoil-1H00 aHTHCENTHK: GOPHYIO KHCJOTY, Bypy HJAH KBaclbl
(6—6 r na 0,5 &1 kseitcrepa). Jlyuue Bcero kJefictep ynorpeGasaTh cBexe-
cBapeHHbiM H TenauM (30—40° C). CooTHoUIEHHEe COCTAaBHLIX YacTelt Kpax-
MaJBHOro KjAeHcrepa caeAylomiee:

Kpaxmas kapTohe bHBId . « + « & . . I B. 4,
Bona xonoaHas . . . . . . . L, , 1B 4
Boaa kunsimas (KpyTo# KHOSITOK) . 10—15 B. 4,

KauectBo KaeficTepa noBhllllaeTcs, eCAd K KpaxMaJy [pefABapHTENbHO
A0GaBHTbL HEMHOTO MPOCEAHHOH NuIeHHYHOH HAM pxanofl Myknm (10—15%
no Becy).

10 B. BactaHoB 289
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2 Kneit gns xaptona

CocraB kies (B BECOBHIX 4acTfX):

Cu/UKATHBI KNeH (JKHIKOE CTERKNIO) = » +» +« « « 9
KpaxMas KapToQeMbHbH# » & + . : - . . . ,» 6
Caxap « o 2 s s 8 5 + 5 0 oo oo o0 a1
BOMA 4 o s ¢ » 5 « « « « « « « 2+ . . 100

Bce BemecTBa cmeurnBaioT H HojorpeBalOT Ha BoAsHo#i GaHe Ao o6pa-
30BaHHs1 CHponoo6GpasHOfl MacCh npH NOCTOAHHOM NOMELUIHBAaHHH.
Kineit o6/1anaeT noBhIlIEHHBIMH KJEALUIHMH CBOHCTBAMH.

Knei gna HakNeMBaHMA TKAHW, AEPMATHHA
M KOY(M HA RPEBECHHY

CocraB Kiesi (B BeCOBHIX 4acTax):

MyKa NUIEHAYHAA ; o = o » s o o o » + + . 40
KaH#ponb . . - = v & 8 » + + « « o . . . 3
Kpacubl anioMHHHEBLIE o . 1,5
Bora . . . . . .+ .« . . 10

Bce cyxne KOMNOHEHTH CMeUIHBAIOT, 3aJHBAIOT BOAOH H pasMeLIHBAIOT.
[TonyyeHuyo tectoobpasuyio Maccy CTaBaT Ha csa6bii OroHb H NOMeUIH-

Balor. Kak TONBKO Macca HayHeT rycreTh, BapKy npekpamalor. Ck/euBa-
HHE BLINOJHAIOT TOPAYHM KJeeM.

233 qu'ro;meu {nactei)

Jns naknensannn ¢ororpaduft npH opopMJIEHHH BHTPUH, aN1bGOMOB H
H3rOTOBJIEHHH y4e6GHbIX NMocoOHi NPHMeHAIOT (OTOK/EH, pelenTh KOTOPHX
IpHBeleHH HHXe:

1, HeKCTpHH OenblH o o« ¢ + « + « o

y » 320 B. u,
Caxap , + +» « + » s . e« 4« 90 B W
KapG6oJyiopaa kucaota (q)eHOJI) s s o+ o.os lBou
BOJla l'!itr.v.'l:"4003q.

HekcTpuH 3achnalor B BoAy M nojorpeBalot go 75—85° C B BomsiHof
GaHe npH HelpepbiBHOM mnoMeHIHBaHHH. Jlo6aBAAOT caXap B BhijlepKHBa-
10T pacTBOp NMPH TOR XKe Temnepatype. [loc/le mosHoro pacrsopeHHs ca-
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 xapa, Ccjlerka OXJIaRHB pacTsop, npuOasJAOT Kap0oJoByio Kucaory. lloay-
geHHLH Kiaefl pas/nuBaioT B HeGOJblIHE HIHPOKOTODJIble CTEKJsHHble GaHKA
(¥3-NOA ropuMIB) M BHICTABJIAIOT Ha XOJOA (JIeTOM MOMEIHAIOT B XO0JO-
ppabHuk). [IpuroroBaenswii kaefi-nacra o6Jajaer xopoumell kaesmedt cro-
cOOHOCTBIO H JI0JITO COXpaHAETCA.

2, JeKCTpHH Gentblfi « « o« s + & » + + o 100 B. 5,
Caxap . . . , . 4 ¢ 0 s & s . 10B. 4,
KBacumbt anioMuupesble . « & « . 3B.U,
Kap6onoBas kucrora (deHoa) . . . 2 3B.ou
Bora . . . . . .. . . s ¢« .4 110089

Boay narpeBator o 70—80° C u pacrBOpsOT B Helf caXxap H KBaclw,
nocie uero HeGOJbIIMMH MOPUHAMH NPH NOCTOSHHOM MEpEMelIMBAHHH [0~
6aBisiioT nexcrpuH. IlopmepxuBass Ty XKe TeMHepaTypy, pa3MelIHBHIO?
pacteop B TeyeHue 15—20 MuH, noKa OH He CTaHET COBEPLICEHHO OAHOPOA~
auM. Oxaaane pacreop Ao 50° C, 106aBisa0T KapGoJIOByI0 KHCJIOTY H I[10s
cJie TULATEJBHOrO NepeMelIHBaHMA, [l0Ka KJell eme He oCThI, QHABTPYIOTY
qepe3 nBa-TpH cios Mapan, Kiefi-nacty nepesimBaioT B CTEKJSHHYI® NOCY-«
Ay H XPaHAT B NPOXJAAHOM MecCTe,

3. KanMaJI ¢ e s & 3 8 & ¥ € ¥ o » 30r
KBacupl ajiooMunneBble , . ., . . . . o 200p
Men (3y6HO#fi MOPOIIOK) . . . . 4 , +» » 207D
CHHBKA CyXaf ¢ o+ 4+ - - . - . « + & 05T
BOKA & & & o s 4 » & 4« o+ s o » 500 Ma

Kpaxman saaupaor 10 B. 4. Temnod BOAbl, pa3sMelIHBAOT ¥ JAOJHBA«
jor 30 B. 4. kpyToro Kunarka. OTAenbHO DPACTBOPSIIOT KBACUH B TenJow
(ocTaBieficsi) BOfe, pacTBOp BJHBAIOT B KJeficTep H XOPOLIO pasMelln-
BawoT. Yepes nosyaca HoGaBasioT B Kaeficrep Mea (3y6HOM nOpomIoK) H
CHHBKY H TIIAaTeJbHO NepeMeIIHBaIOT,

Kaeit xparsaT B 3akphiTofi CTEKJAAHHOM nocy e,

4, JIKCTPHHE . & & « « & « « « s « « =« 90T
Caxap . .+ + v v v e e e e e e 15 r
BOAZ , v v & s ¢ « + « o« o o o 2 2 120Ma

BemecTsa TiaTe/ibHO NepeMelIMBAIOT H HarpesaioT, HE JOBOAA A0 Ki-
nenusi, XpaHsaT 3TOT XOpOILIO CXBaThBAIOWKH Kaell (Tak HasbiBaeMmuil nod-
TOBBI) B 3aKpHITOH nocyje,

1 S

1, Kayayk HaTypadbHBIE + 2 » o o » 18 4,
Benaun B-70 uwnm Oenzun <«[ajnomas 10—12 8. 9,
2, Kayuyk HarypajbMbld . . . . . . 13 B. 4,
Bensun «lamomas» wax B-70 . . . . 25 B. 4.
CKHNUAAQD OYHIIEHHHH . 2 + o o » 35 B, 4,

Kayuyk Hape3aioT MeJKHMH KyCOUKAMEH, 3a/HBAIOT GeH3HHOM HJIH
CMeChi0 GeH3HHA CO CKHMHAAPOM H OCTaBIAIT Ha JBoe CYTOK B TellJIoM
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MecTe. /sl YCKOpPeHHs pacTBOpeHHS KayuyKa MOCYAy, B KOTODOH HaXOJHT-
CA pacTBop, NEPHOAHYECKH BCTPSAXHBAIOT.

PesuHoBbuili kaefi orneomaced. [losToMy ero Heo6XoAHMO XpaHHTb B
CTEKJAHHOM Mocylie ¢ npuTepToil npobKoi.

Kneit gna koxmu

Kaed <«Panug» umeer caeaywomuil cocras
(B BeCOBRIX HacTAX):

Hemnynonn , . . . . . . . .+« .+ . . . .15
Aweron . . . . . . . . . . . . . . . . .65
Pacreopureab PIAB (mau Ne 646) « . . .~ . .20

Kaeft xpanar B crek/asHHON nocyle ¢ nputepTodi npoBKOfi.

61 J—

1. PacnyckalioT keJaaTHH B PaBHOM o Becy KoJuaectBe 5%-Horo pact-
BOpa ABYXPOMOBOKHCJAOrO KajdHA (pacrBop roToBAT B 3areMHEHHOM mHoMe-
mennn). Ilonyuenunii kaefi sepacrBopuM B ropfdefi Bome. Heranm mpo-
Ma3LBAIOT KjeeM, 3aTArHBaiOT cTpy6umHaMi (A Kpenko oOMAaTHIBAIOT
HHTKaMH) ¥ CTaBAT Ha 5—8 4 Ha cBerT.

2. Pa3butnie cTeK/AAHHbIE npeAMeTbl MOXXHO CKJEHTh KJieeM, NPHTOTOB-
JEHHBIM H3 CJEAYIOUIHX BEIUECTB:

CTekno xKuaKoe (CHAHKATHRIA kae#t) . . . . 50 B. u,
Caxap . 4+ s s s + + « v « + . . . 9B
Tanpepus o 5 v 4 v o o v v o+« . . .0B W

Knek ana cknexBaHMs M3AenMM M3 Mpamopa

LTume . - v o « « « « « + .« . . . .48 4
T'ymmnapabuk . « . . e e .1 B 1

Belwecrsa TinaTeJbHO nepeMeUIHBAIOT, 3aTeM NpHGABIAIOT KpenKui
pacTsop Oypel (pacTBOPeHHOH B XOJOZHON BOJE) A0 MOJy4eHHs! [yCTOrO Te-
cra. CoennHAeMBe 4aCTH HaMa3HBAlOT NOJYYEHHOH CMECHIO, KPEnKO Cxu-
MaioT U CyIaT B NPOXJAJHOM CyXOM MecTe HAThb-IIECTh AHeH,
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2,BOCK . v v v v v s e e e e s s

‘Kayqu....-.--...-.:
Mpamop (MeAKHE HOPOMWIOK) 4 2 » » » o

2 B
1 B.
2

-]

B, 4.

Bemecrsa TilaTeabHO CMeIUMBAIOT ¥ NOZOrpeBardT Ha orHe. Mpamop
ApH CKJAEGHBAaHHH JOJUKeH GHITh coBeplieHHO cyxuM. Hapyxuble menm 3a-
Ma3uHBaloT anebacTpoM, pactepTeIM B KallHWY ¢ KJieeBoit Bono#k. Ecuu Mpa-
Mop cephifi, To BMecto ajebactpa OepyT Iuudep, KpacHuil ¥ TeMHHH Mpa-

MOp MOAMAa3bBAOT OXpofl. OKOHYATEJNLHO BCIO MOBEPXHOCTb NOJHPYIOT.
OYeHb MEJKOHK NEeM30H HaH APYTHMH NOJHPOBOYHBIMH BEIIECTBAMH.

Kneit gns kanpoHa

KanpoHoBble H3JeJHS XOPOLIO CKJAEHB? OTCS KOHIEHTPHPOBAHHON My-
paBbuHOH KHCAOTOH, (EHONOM, COJIAHON KHCJIOTOX ApPH TeMuepartype 18—
20° C. CxJ/eeHHBle W3J€AHA BHAEPXKHUBAIOT HOJ JaBJeHHEM B TeueHHe 24 4.

Lennynouaubiid kKnewn

LennynonpHbiM xjeeM MOMHO CKJIEHBaThb caMble pasHoobpasHee ma-
TEPHAJbl — JEPEBO, KOXKY, TKaHu, NnJjacrMaccy u T. 4. Knelt 6bCTPO COxHeT
H cosBepuleHHO He OouTcA Baard. Jas HPUrOTOBAEHHSA KJaesl HCIOAb3YIOT
PEHTreHOBCKYI0 IJIeHKy (ueanyaonanyio). Ee orMmiBaior B ropsiuefi Boze
OT 3MyJbCHH H PEXYT Ha MeJKHe KYCOUKH. DTH KyCOUYKH MOMEmaroT B my-
SHpeK M 3aJHBAIOT alUeTOHOM MJHM aMujaleTaToM (rpylueBast 3CCEHIHA).
Ha 1 yacrb ueanysonga HeoGxoAuMo B3ATh 2—3 4aCTH aUeToOHa HJAH aMH-
Jauerara.

LennyTougHblii Kaed XpaHAT B CTEKJAAHHON nocCyae c npureptofi upob-
KOfi.

Knek uennionosHbii € NONIMBMHMIIALETATOM
ANSA CKNEMBAHMA CTEKNA, KepaMMKH, ubpui

B crekasunoft 6anke cMellHBAKOT CJAEAYIOLIHE PACTBOPHUTEH:

Toayon . . v &« & « « « « « 4+ . . . 4 AT
Byruntauerar . . . . . . . . . . . . . 20T
drujaverar . . - . - . . . . . . . . 48T
Ameton . . . . . . . . . . . . .., a2 l4rT

B arofi cMecu NpH NOCTOAHHOM HEpeMeIIHBAHHH pACTBOPHIOT:
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CMONy TOJMBHHHAAUETATHYIO + + » + s » « +« OT
TIneHKY  HHTDPONEJIIOJO3HYI0  (OuHIeHHYI0  OT
SMYJbCHH M HAPE3AHHYIO KYCOUKaMH) , + « + 8T

Kaeft xpaHaT B CTekJAHHON Hocyle ¢ npHTepTOf NpoOKOii.

Knek ans cknenMBaHus CTEKNSIHHbLIX
M XPYyCTanbHLIX U3[eNHHA

KapGHHOJBHEIR CHPOM 4 o » » +» « » + s 100 B. 3,
Ilepekuch Gensomna . . . « -+« a2 3B
AueroH aucThli (Texmmecmu) v e oeoa e 10BW

BHauane cMelMBAalOT aueTOH H fepeKuch GeH3ouna, a 3aTeM B 3Ty
CMeCh BJAHBAIOT KapGHHONBHLIE CHPONl M HarpeBaloT B BOAAHOH GaHe mpH
teMnepaTtype 50° C B Teuenue 2—3 u Jo HOJydeHus OJHOPOAHOR MACCH.

Iocae storo Kaew a0t ocThith Ao 18—20° C, mocae yero CKJEHBAIKOT
pa36uTbie H3AENHSA,

Cpoxk peficrBua Kiaes 1,6—2 u.

Baputp kaei u pado'rarb ¢ HHM HeoOXOAMMO NHOJ BHTSXKKOH HJAH Ha
OTKprTOM Bo3ayxe. OGpabarHBaTh CK/AeeHHble H3[eAHsd CAelyeT He paHb-
Ile yeM yepe3 TPOEe CYTOK.

Knei gna cknempanms runcoBbix M3genux

T'uncosbie u3genus ckaeuBawT kiaeeM «CHHIETHKOH», pelenT KOTOPOro
npusejeH B coseTe 227, WM ryCThIM CTOJSDHHIM KjeeM. M1 B ToM H B Apy-
roM ciydae HYXHO CJeluTh, uToGbl KJAeifl He BLAABHJACA M3 IIBAa HApYXKYy,
TaK KaK NIpH 3TOM MOJIy4aeTcs 4YepHas JIHHHs, NOPTAMIas BHJI H3AEJHS.
Uro6p CKpHITH INOB [OCJE CKJAEHBAHUSA, CHAPYKH ero 3aMasbiBaioT I'HICOM.

Kneii ana gapdopa, cTexna U kepammku

1. B cryne pacrapator:

CTERNIO MOPOMIKOBOE & & » » + =+ ¢ « « » o161
Acbecr . , , v A 4
Crexn0 xuaKoe (cunuxamun meu) « + 2 . 50T

Kaeii saTBepieBaer npu KomHarHOoi TeMneparype. CoejlnHeHHe Bbifep-
KupaeT TeMumepatrypy ao 150°C u ofaajaeT 3HAUUTEJNbHOH XHMHUECKOH
CTORKOCTBIO K CAMBIM Pa3/IHYHBIM XHMHUECKHM BellleCTBaM.
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2. B ctyne pasMelunBaloT 1 pacTHpalor:

Tpemesl MOPOWIKOBBIA & & & « s+ + » ¢ o o
CepHORHCABIA Gapuit o & &« « - - .+ . . . .
ACGeCT I S L T T T T P S
Tlecok ToHKHII HPOCEAHHHE « x « 5 & » . .
CTekno kuaxoe (CHIMKATHBIA KJACH) 2 o ¢ »

DD e GO s
OO
- e

Kneit sarBepaeBaer npu temnepatype 18—20° C. Coennnenne Bhliep-
KeBaeT TeMnepatypy so 100°C u o6aajaer 3HAUMTENBHOH XHMHUECKOH
CTORKOCTBIO K PAa3JHYHBIM XHMHUYECKHM BElLEeCTBaM.

3. Tunc, 3amemaunblii Ha sAnYHOM OesKe 10 KOHCHCTEHUHH €METaHHI.

Kneii 3aTBepieBaeT npn KOMHATHO#H TeMieparType.

4. Cyxofi MeJxopa3MOJOTHH Mea (3y6uofl NOPOHIOK), pasBeleHHbH B
KHIKOM CTekJe B cooTHouwleHuH 1:4. Kaefi saTsepjeBaer mnpH TeMmnepa-
type 18—20° C,

Knei gna oprasuueckoro crexna

1. Pacreop oprasumueckoro crekma (0,5—1,5%-mblfl) B AuxzopsTaHe.
Jlns npHroToB/eHHs KAesi HCHONB3YIOT ONMAKH NVIEKCHIVIACca, KOTOphie PacT-
BOPSIIOT B AHXJOD3TaHe npuH KOMHATHOH TeMmeparype o MoJyyeHHA [Opo-
3pavHOro cupona.

2. PacrBop opranudeckoro crekaa (0,5%) B cMecH aueroHa (60%) m
yKcycHol acceruun (40%).

3. PactBop opraHuueckoro crekda (3—5%-Hbiil) B JefsHON yKCycHOM
HJH MypPaBbHHOH KHCJOTe,

4. Opranuueckoe crekao (0,5%) pacTsopsioT B cMecu auneroHa (60%)
n stunanerata (40%). Ilpu ckneusaumu peranm Harpemaior Jo 40°C.

Haunyumue pesyabTaThl AAIOT KJeH, U3FOTOB/JeHHBe Ha MypaBbHHOU
KHCIOTe, TaK KaK ONMWAKH [JIEKCHrJ1aca pacTBOPSIOTCH B Heft 3a HeCKOJbKO
MHHYT, a CXBAThIBAHHE [P CKJIEHBAHHH O], JaBJeHHEM NPOHCXOAHT B Te-
yenue 10 MHH.

Kaeit xparaT npu Temneparype 18—20° C B cTekJAHHOR nocyle ¢ npu-
repToii npobkoit. Llenecoo6pa3no NpUroToBAATh KAeH B HEGOABIIHX KOJH=
gecTBax J/1s1 OAHOAHEBHOro NpHMeHeHH ,

Kneit pnsa yennodgana

1. 30 r xenaTuHa 3anuBaot 50 Ma soan. Koraa kenatuH HalyxHeT H
pasMsarunrcs, go6asasior 20 r xaopucroro kKaapuusa. ITocae moaxoro pacr-
BOpEHHsl H NepeMEIUHBAHHA PACTBOp NepelHBAIOT B CTEK/JAHHYIO MOCYyAYy C
npoGKoH,
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Mpo6HuK-aHaNKM3aTOp 3NEKTPHUSCKMX uenei
AN PNEKTPOMOHTAMHMKA

B noscenHeBHol pa6oTe 3/1eKTPHKA, 3JeKTPOMOHTAXKHHKA yao6en npob-
HHK-2aHAJIM3aTOp 3JeKTpHUeCKHX Iemeil, CcXeMa KOTOpOro mnokasasa Ha
puc. 23. C ero NOMOUIbIO MOXHO OHCTPO MPOBEPHTb OGMOTKH 3J€KTPOABH-
raTens WaH TpancPOpMAaTopa, HCHPABHOCTH MOHTAXKHBIX NPOBOJOB, KIYTOB,
COCTOSHHE 3/eKTPHUECKHX KOHTAKTOB B 3JIeKTPOTeXHHUECKHX yCTPOHCTBAX
W T, 1. dtor NPoGHHK CHOCOGEH OTJHYHTH KOPOTKO3AMKHyTHe Lemnd OT
llermedl ¢ aKTHBHHIM COTpOTHBJIEHWeM B npexenax ot 1 go 250 Owm.

[TpoGuuK COCTOHT M3 KOMHapaTopa Ha MHKpoCXeme 0¥ (K140Y17) u
HCTOUHMKA 06pas3lOBOro HaNpKeHHs Ha CTaGHJIHTPOHE J1 (KC133A). Pe-
3yNbTAT CPABHEHHS BXOAHOTO HampsiKeHHs, CHHMAEMOro C ABMXKA mepe-
MeHHOro pesucropa RZ, ¢ 06pa3slOBhHIM HampfKeHHeM orobpaxaeTcs CBe-
topnonoM /12 (AJI102A). O6iamast oueHb GOJBIIAM KOI(QHIMEHTOM yCH-
JleHHs 0 HAMNpAKEHHIO, omepauuontsiii ycunurens (OY) pearupyer Ha
MaJelilllee HeCOOTBETCTBHE MEXAY HaNpsKeHHeM Ha HeHHBEPTHPYIOWIEM BXO-
Je M 06pasuoBHIM HANpAKEHHeM, NOCTYHAIHUM Ha HHBEPTHPYIOLUIHA BXOX.

Ilepen HauanoM H3MepeHHH MPOGHUK-AHAH3ATOP HEOGXOLHMO OTKANH-
6poBaTh: K BXOJHBIM 32a)KHMAaM MOJAKJIIOUAIOT MOCTOSHHEL pe3HCTOp, COMpO-
THBJIEHIE KOTOPOrO DABHO MaKCHMAaJbHO AOMYCTHMOMY CONDOTHBICHHIO
npoBepsieMblX MPOBOIHHKOB, H MEPEMEHHBIM PE3HCTOPOM R2 ycranaBiHBaIOT
NOpOT CpaBaTHIBAHHS KOMNapatopa (MOMEHT 3aropaHus CBeTOaHoAa 12).
Ec/ii Temepb NMpH MOAKJIOUeHMH NPOGHHKA K HCC/eLyeMoH (npoBepseMoil)
UenH CBETOAMOA He 3aropHTes, TO 3T0 OyleT CBHACTENLCTBOBATH O CIHIUIKOM
60JBIIOM CONPOTHBJEHUH, a4 €CJIH CBETOJHOJ 3aropaeTcs — 3HAWHT, ee CO-
ApOTHBJEHHE HE MpPeBLIUIAeT MaKCHMAJIbHO J0MyCTHMOTO,

Crabususzarop JI3 orpaHnuusaeT HanpfXKeHHs Ha CBETOAMOAC, & Pe3H-
crop R3 — TOK, MpOXOASIIUA Hepe3 CBETOAMOL Bes aroro pesucropa Ko-
nebaHust moTpebaseMoro NpOGHHKOM TOKA MpH PasjHYHBIX CONpOTHBJCHHSAX

K npoBepaemod yenu

KCI33A

Puc. 23, TIpoGHHK-aHaNH3ATOP HNEKTPHIECKHX Lened
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2. 10TOBAT PacTBOp H3 CledyOUIMX BEleCTB:

XNOpHCTHH HHHK . . s+ o+ v a2 s a 65T
Heanodan Meaxo Hapesaxmbm e e . . s 23bT
Boga . , , ., . ... . .. .. . 35 Ma

PacTtBOop nepemelunBaooT, noKa Bech LeN0GaH He PacTBOpUTCH, flepe-
JHBAIOT B CTEKJISIHHYIO HOCYAY ¢ HpOGKOH.

Kneit gna HMTpOUENNIONO3HbIX NIEHOK
(roptouMx} H HMTPOLENNIONO3HLIX M3 A NIMH

AUETOH . . ¢« v ¢« s + & v s o« s+ 4 « + + 85O
Amunauerar . . 4
YKcycHas kucaora I{OHueHTpHPOBaHHaﬂ . . . .5 wMx
Ilnenka Meaxo HapezaHHAf HHTPOUENJIOJIO3HaA (Oe3
SMYJBCHH) . . o « « « + + & + « + . . DT

paCTBOpHTeJIH CMEIINBAOT U [PH 2HEPrHYHOM MNepeMellUBaHHH pacT-

BOpPAKT B HHX HOJACHKY. HCPEMGLUHBaHHe COBEPILIEHHO H606X011HMO, HHaye
nJeHKa CBEpHETCA B KOMKH.,

Knei Ana aueraTHbix NICHOK [Heropioumx)

1. Aueron . . P e e 58 r
Humerun nan AuﬁymmpranaT e e 10r
YKecycnasa KucaOTa JeAAHad . . . . . . 22 ¢
ITnenka Menxo HapesaHHas aueratHas Ges

OMYABCHH . » . 4 + .« . . .« . . . 156—2T

PacTBopuTenn ‘CmewnBaloT M B 3TOH CMeCH pacTBOPSIOT ILIEHKY, 3aTeM
nobasngior 8 r kaMbapn ¥ THIATENBHO NEpeMelnBaIOT. DTHM KieeM ckJje-
HBAIOT 4ePHO-6enbie aleTUNLeANI0N03HbE NEHKH.

2. AueTOH L S T T S S S S Y Y 29 r
MeTHNeHXJIOPHA . . v . . . . . 4 20r
Mermaraugoabanerar . . e e e e 30r
Jumerua uam Axiﬁymnqnanar F N 10r
[lnenka Menxo nHapezaHHas auetaTHas Ges

SMYABCHH . . . . . . . . . . . J1=15T

B cMmecn pacTsopuTesefi pacTBOpAIOT IJeHKy. [IpurorosiaeHuelil Kied

XpaHAT B CTEKJIAHHOH mocyJe ¢ npHTepTOd HPOGKOM. DTHM KAeeM CKJeH-
BAIOT LBETHbIE MJEHKH.

206




image297.png
3. Agerod .+ .+ . . . . . . . . s o« 49 M
Juoxcan . . . . e e e . . A9 Ma
YkcycHas KHCIOTa NeAdnad . . . .« 3 Ma
Ilnenka menxo HapesaHHan Ges amynbcuu . 27

Bce BernlecrBa TILAaTENbHO nepeMelINBalOT U Iepe/JUBAIOT B CTEKJAAH-

HyIO mocyRy ¢ npureprofi npoGkoft. Kneli npumenseTcs AJf CKJIeHBaHuf
UBETHOH NMAEHKH,

Knes gns MmariMToghoHHOMK NEeHTh

BeulecTBa KaHu B BECOBBIX 4acTHX.

LLADETOR . v v v s 4 6 v v s o« 4« . . 49
Meruarauxkoabauerat . .. . . . . 50
Lenaynonx Meaxo Hapesam{bm e e e e

2. YKcycHas scceHuHa . . .. . . . . . . . 100

3. MetunoBmlfi comptT . . . . 4 . . . . . . 25
YKcycnas KHCJOTa JepfHasa . . . . . . . . 25
Meruaraukoapanerar . . . . . . . . . . . 25
Merumaperar . . . ¢ .« . . . . . . . . 25

Ilepen ckienBaHHEM KOHIBI NJEHKH cpe3aioT noj yraom 45°

Knek pns a36onnta

1. 1 yacTb JBHSHOTO Mac/a CMeHIHBAlOT ¢ 6 yacTAME KaHudoax B HO-
pOLUKe H MOJYYEHHYIO CMeChb HarpeBaloT A0 KumeHust. Tako#d KJell mnocie
OCTHIBaHHsi COXpaHseTcd Ha posroe ppems. CKaenBaeMble Mecta oGpabaTh-
BAOT Hanu/JILHMKOM, 3aTeM BeCh NpeJAMeT NpOrpeBaloT B TeueHue 15—
20 MuH, 110CJe Yero Ha Hero HaHOCAT Pa30TPeTHI A0 KUNEHHs KaeHd. DTuM
KJieeM CKJEHBAIOT JIONHYBIIHe 360HMTOBBIE COCYAB H [ADYTHe NpeiMeTbl,

2. BakeJHTOBHIM JaKOM CMa3bBaIOT 00e3xHpeHHble Kpas jpeTateil. 3a-
TeM 3TH JeTajy CTATHBAIOT, HarpeBaloT Ao 100°C H BbIEPKUBAIOT Npl
910l Temnepartype 2—3 4.

Knei gna cknenBaHMs NONMITMNCHA

A5 cKICHBAHHA HOJHATH/EHA NPUMEHAIOTCS CAEAYIOUIHe PACTBOPHTEN
(B ckobxax yKasaHbh TeMmepaTypbl CKieHBaHUf):
Kcuaon (75°C).
2. Ykeycuas kuejora deassas (30° C).
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3. Tpuxjaopastunen (70°C).

Ilpn paGote c 3TuMH BelnecTBaMu HeoGXOAHMO COGJIOAATb OCTOPOXK-
HoCTb. lToMU3THIIEH MOXHO CKJAeHTbh TakXe kiaeemM B®-2 uiu Bd-4, ecau
npeiBapuTeabHO 06paboTaTh ckaensaeMuie nosepxHocte 25%-HbIM pacTBO-
pOM XpOMOBOI'O aHrHIPHAA.

Ilnenkyn U3 monHITH/IeHA CBAPHBAIOTCS H NPH NPOKATKe MX HArpeTbiM
10 250° C MeTanIHYeCKHM pOJIHKOM,

1 Kned pgns NOAMXNOPBMHMIA M BMHMNNACTA

Kaefi roToBaT u3 cjelyiomux BelecTs (B BECOBBIX YacTAX):

1. MeruaMerakpuaoBeifi 3¢up o o . , . . . . 100
IlepxaopBHHHIOBAA CMOMA o . o . « » « . 25
IMpojop YUT3 . . . , . . e e e .. 4
CBHHIOBBIE CYPHK » o .+ « e 15

2. Iuxaopatan . « s 2 . s s L 100
IepXnOpPBHHRIOBAA CMOMA 5 + « « e« s 40
Nu6yruadranat (mau Tpuxnopﬁeﬂson) s o 0 s D

IlepBHIM KJieeM MOXKHO TaKXe NPUKJIEHBATH MOJHX/JIOPBHHHIOBLIE NJIEH-
KH K MeTaJlaM H JpepecHHe,

BTopoli Kieil ToKe npHK/IEHBAeT NOJHX/JIOPBHHHIOBbIE NJEHKH K MeTaJ-
JaM H ApeBeCHHe, HO [Js1 TOr0 B Hero Hajo Ao6asuth 10—15 B. Y. CBHH-
LOBOI'0 CYypHKA.

OtcyTcTBHE BO BTOPOM Kiaee auyTHadranara (uam TpuxJopGeHsoda)
yBeJqHYHBaeT BPeMsl CXBATHIBAHUsS H BHICHXaHHA,

Heo6xoauMo OTMETHTb, YTO NEPXJOPBHHMJIOBAf CMOJAa pacTBOpseTcH

GeusonoM, 3apHPOM, TOJAYOJOM M HX CMECAMH, a TaKXe pasKHKuTeaIeM
P-4,

Knei pana cproponnacra

Has ckienBanus (TOPONJIACTOBHIX H3JENHA MOXKHO [0Ab30BATHCS
KneeM caeAyloliero cocraBa (B BECOBHX HacTAX):

Kommayug MBK-1 ., . . . . . + + + + « « &l
Kanudomb &+ 4 o o & « « v« « v « o « + .« 53
KacropoBoe MacO o » « 4 5 4 o » 2 « » o« o4

Kuaei npu ckJenBaHuU HarpesaioT 2o 100—120°C,
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Kneif pna nonctupona

Ois ckaenBaHna magenudl u3 nodumcruposa roroest 10%-Hulit pacteop
u3 6J104HOrO noJiHcTHpoJia B GeH30Ji€, TOJIYOJ € HAM AHXJAOp3Tane. Jerann
nepejl CK/eHBaHHEM 00e3XUpPHBAIOT U [EJAIOT LIEPOXOBATHLIMH, MOCAE YEro
HaMa3hBAKT K/eeM § NpocylHBaloT 3—b5 MUH. 3aTeM JeraslH COeJHHAIOT,
CTATHBAIOT CTPYOuMHON (MOMEIAloT B THCKH HJH CTATHBAlOT HHTKaMH) H
BHAEPXKHBAKWOT 6 4,

Knei ana cknensavms auTapHbIX M3genui

SlHTapHele H3JEJIHA MOXKHO CKJIEHTb 50%-HHM pacTBOPOM €IKOro HaTpa
HAH enxoro Kaaus. IIpm cKaeuBaHMH NOBEPXHOCTH CMa3blBAIOT PacTBOPOM,
cAerka MNOAOTpeBaloT CK/AEHBaeMble OBEPXHOCTH, a 3aTeM IJIOTHO TIPHXH-
Malor.

SlaTapHble H3JeJAHA MOXKHO TaKXe CKJIEHTb PacTBOPOM TREPAOTO KO-
nanaa B agupe.

Kneit Ana ckuneMBaHmMs uagenmi
M3 CNIOHOBON KOCTM

Ca0OHOBYIO KOCTb CKJ/AEHBAalOT NACTOH H3 TralleHOH H3BECTH H CBHIPOrO
fAuyHoro Oesika. MOXKHO Tak)Ke HCHOJNb30BaTh pacTBOp aabOyMmHa B BOAe
¢ jpo6aBieHrem HeralleHoi u3BecTH. CK/IeHBaeMble 4aCTH KPENKO CXKHMa-
10T H OCTaBJAIOT JJ5 HPOCHXaHHA B NPOXJAJHOM MecTe Ha 24 u.

Menkye uslenys U3 cJOHOBOH KOCTHM CKJEHMBAIOT CIIABOM H3 PaBHHIX
yacTell BOCKAa, KaHH(OAH U CKHNHAApa. DTOT COCTaB He OTIHYaeTcs 0COGOH
HOpPOYHOCTBIO, HO 3aTO O4YeHb yRoOeH B pabore.

TepmonpeHoBbii Knew

TepMonpeHoBH Kaefl npuMeHseTca AJs NPHKIEHBAHHS DE3HHBH K Me-
tanay. TepMonpeH H3MeAbUAIOT H DPAacTBOPAIOT B aBHALHOHHOM OeH3uHe
B-70 (nyuwe B Gensmse <lanmoma»} B cooTHoweHnH 1 :10.

Jetanan 3auumiaoT, 00e3XKHPUBAIOT ¥ HaK/JAaAbBAIOT NepPBHIH c/ao# Tep-
MONpPEHOBOrO KJesl Ha pe3udy (HJH Apyrofi MaTepHaj) H Ha MeTaJ.
Hocae 10—15-MuHYTHOH CYWIKH HAaHOCAT BTOPOMR CJAOH TOJNILKO Ha MeTasl;
Ha pe3uHy (mOBEpX TepMONDEHOBOrO Kjesl) HAaHOCAT TOHKHHA cjof 00blu-
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HOTO pe3nHoBoro kKies. llocne nmosropuoi 10—15-MuHyTHOH CYLIKH AeTaNH
COEAUHSIOT, NPHKATHIBAIOT POJIMKOM M MOMemaloT MoJ npecc Ha 5 4.
MoxHo HCHOMIb30BaTh APYrodl pelent TepMONpeHoBOro KJaes:

Tepmompen , . . . . . . . . ., . ., .lB U
Bensnun B-70 {uam «Tagoma») , . . ., . .6 B 4
bemsom . . ., , . . .. .. ..., .3Bu

Tepmonpen pacrBopsiior B Gendure npu teMnepatype 70—80° C B Boas-
HO# 6aHe, co6Mi00as OCTOPOKHOCTb, TAK Kak (EH3HH OrHeomaceH.

Knei M3oumaHaTHbLIK

HsounanaTHuifi KAefl XOpolio npukAeHBaeT pe3nHy K Mertaanay. Kiei
COCTOHT U3 CJIeAYIOHIHX KOMIIOHEHTOB:

JleikoHAT . . 4 . . s 4 4« s s o« . . .2B.U
HuxaopsTad . . . . + « « + . . + 2 2 8B U

Herann szaunmator u oGesxupuBaloT. MeTanan nOKpHBAKT KileeM H
cywatr 30—40 Mud. 3arem Ha pe3HHy HaHOCAT mepBLIA CJOH, a Ha Me-
Tana — BTopo#; nocste 20—30-MuHYTHON CYIIKH HAHOCAT Ha MeTa/JJ TPeTHH
CJIOH, a Ha pe3nHy — BTOpoO#. IleTann HaKAaAbIBAIOT OAHA Ha JAPYrylO, CXKH-
MaloT u HarpeBailoT R0 180—240° C B Teuerne 10—12 muH.

Knei kap6uMHONbHbIH

Kap6uHoabHBA Kaefl CcK/JeHBaeT MHOrHe MaTepHaJsbl: TepMOPEeaKTHB-
Hble maactMacce (Kap6oaHT, 360HHT H Ap.), ¢apdop, CTek/]o, ApeBecHHY,
¢ubpy, MeTalas (MeAb W JaTyHb 0GsA3aTeJbHO JYXKeHbEe) H Apyrue Ma-
TepHalbl.

Kueil npeacrasnseT co6oii cuponoo6pasHyio XKHAKOCTE € XKeJNTOBATHIM
OTTeHKOM (uacTHMHO 3aTBepleBlIH{l KapOuHoa). Kieil pasmemmBaior npu
TeMneparype okodo 60° C ¥ BBOAST B HEro oTBepAHTENb, [IpHroTOBIEHHBIH
Kaell CTeKJIsIHHOil NaJoYKOH HAaHOCAT Ha CKJAEHBaeMmble AETAJH, KOTOphle
npeABapHTeIbHO 3a4IHA0T H 00e3:KHPHBAIOT, 3aTeM CTACHBAIOT HX H CY-
mat. Kap6bunoabnufl Kied nocjae BBeJEHHA B HEro OTBEPAHTENfl XPAHHTCH
B TeMHOM MecTe He Gojee 4—6 u. KapOMHOJBHHI CHpPON XpaHUTCH 6—
8 mec. /s cKJIeHBaHHA HOYTH BCeX MaTepHaloB (KpoMe MeTaaiOB H Mpa-
Mopa) OTBepiHTEneM [Js KapOHHOABHOTO KJes MOXeT CHAYXUTbh a30THas
KHc10Ta — 2—2,5% oT Beca KapOUHOJBHOrO cupona (yAeJbHbLE Bec KHC-
JoTh 1,35—1,42).

Ias ckaenBanusi MeTassioB u Mpamopa (a Takxke APYTHX MaTepuaaos)
OTBepANTeIeM MOXKET CJyXHTh nepekuch GeHsomnaa — 2—3% oT Beca cu-
pona.
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Flcnonb3ys HanmosHuTedM (THIC, TalbK, ap@opoBad HJH CTEKJAHHAA
MyKa, JKeJle3Hhie WAl aNIOMHHHBHE OMMJKH, MOPTIAHA-LEMEHT H Ap.), MOXK-
HO MOJNYYHTb XOPOIIHE CKJAEHBAIONIHE NMACTH.

LlemenrrnokapbunorvHan Kaeaujas NACTa COCTOHUT H3 CJEAYIOLIHX Be-
IECTB:

Kap6usonbneit cupon , o ¢ . . . . . . ,100T
IMopraana-uemest . . . « . . . . . . . ,400r
Auetou ymcThifi (TexnmueckH#) . . . . . , , 16T
Ilepexuch GeH30HAA . . « « . « « » + « « 3T

Ecnu B KayecTse oTBepAHTENs HCNOJNb3yeTCS Mepekich Gensouna, Kael
COXHET B TEHUCHHE CYTOK; €cJH a30THadA KucioTa — 4—6 y. O6GpabariBaTh
CKJleeHHble AeTaJH CJAefyeT He paHblle YeM Yepe3 Tpoe CYTOK.

Knei uauronoBbii

WautonoBuift Kiel npuMensieTcs ANA NPHKJIeHBAHUA TENJ0- H 3BYKO130-
JISILMOHHBIX MaTepHaJNOB K MeTajlay H IpeBecHHE.

Hauton . . v « + . « . « v « & + & DB U
Kauudpoas . , . . . . . . . . . . . 1B u
ChoHpT-cblpe, . . . . . . . . . . . . .3B W
Hamomuutenap . . . . . . . . &« . « + .28.1

HanonnuteneM MOryT CAyXuTb MHKaHHT, MeJ, TalbK, acbecT H Ap.,
H3MeJbYEHHBE B [OPOLIOK H XOPOILIO NPOCYIIEHHBIE,

L1|

OnTHyeckue cTekna (NHH3B) CKJIEHBAIOT CHELHAJILHBIMH KJIESAMI BLICO-
KOH npo3pavHOCTH, TAKHMH, KaK Ganb3aM H Gajb3aMuH.

baavsam npepcraBasier coGol TBepJoe MPO3pauHoe BELIECTBO, TOHKHIT
cnofl kotoporo copeplieHHo GecuperteH. [Ipu narpepanun pasmsaruaercs H
MpeBpalllaeTcs B BA3KYIO KJAEHKYIO JKHAKOCTD.

OnTtHyeckue JHH3B CKAEHBAIOT clefylomuM obpa3oM. JIHH3BL aKKypar-
HO NPOMBIBAIOT B TENMJNOH BOAE W BRITHPAIOT YHCTOH cTHpaHOH caldeTkod U3
MOJIOTHA HJH CHTHA, 3aTeM MPOTHPAIOT TakKo# Xe candderkofl, HEMHOTO CMO-
yenno#i couptoM. IloroM npomeiToli B 3¢HPE KONOHKOBOH Hau Gennubeil
KHCTHIO CMaXHBAaIOT CO CKAEHBAEMBIX NOBEDXHOCTEH OCEBUIYIO MBLAb, JIHH3BL
CKJaZbiBaIOT BMECT€ H [POCMAaTpHBAIOT. YOeAHBIIHChH, UTO MEKAY CKJEH-
BaeMBIMH TOBEPXHOCTSIMH JHH3 HET MbJIMHOK, JIMH3Bl KAAaAYT Ha 3JeKTpo-
MAHTKY OTpHUATEAbHOH JuH30H BHM3 (HA 3JEKTPONNIUTKY YKJIAABIBAIOT
rAafKylo MeTaJJH4ecKyl0 MJacTHHKY, a Ha Hee — yucThiff JMCT namupoc-
Ho#l GymarH, cBepXy KOTOPOTO KNaAyT CKleHBaeMble JHH3LI).

Jluass nogorpenator Ao 130—140°C. Pacnnasasiior TBepAmi KyCOK
6anbzaMa. C noMombio MHHUETAa ¢ OTPHUATENbHOH JNHH3H CHHUMAIOT MOJO-
KuTeNbHyl0. JenaloT 3To neBod pykoH, a mpaBo# pyxo#f HaHOCAT Ha OT-
pHIlATeJbHYIO NHH3Y KaneabKy Gajiib3aMa NpPH OMOLIH YHCTOH CTEKJIAHHOI
NajJouKkH. 3aTeM MOJOXKUTENbHYIO JHH3Y HAKAAABIBAIOT Ha OTPHIATE/bHYIO
M MEpEeHOCAT MX Ha TOJCTyIo Matepuatyio canderky. Ilocse yero uncroft
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BEICOKOH MPOOKOH JaBAT Ha MOJIOXKHTENbHYIO JHH3Y, NPOH3BOASA KPYyroob-
pasHble ABHXKeHHS, yTOGH BRIKATH H3/MlIeK Ganb3aMa H My3HpPbKH BO3-
AiyXa, ¥ 3a)KHMaoT B cTpyOuHHe.

Baabvsamun npeacrasnfieT coGoll xielkylo XHAKOCTb. PasorpesaTh ero
He Hajo. JIMH3H CKJIEHBAOT NpPM KOMHATHOH TeMnepatype. JIMu3nl mepea
CKJeHKOH TIATEeNbHO 00€3)KHPHBAIOT AHXJOPITaHOM HJHM alUETOHOM H Mpo-
THpaloT udcTol 3amimefi. Banb3aMuH HaHOCAT Ha o6e CKJIeHBaeMble JIHH-
3B, 0OCHe Yero HX 3axuMawT B cTpy6uune. [Ipu aToM Hajgo cleauth, 4ToO-
On He GbLIO My3bIPLKOB BO3AyXa B.MecTe CKJeHKH.

CkJyieeHHEIE JIMH3B CcylIaT B TeueHue 24—48 u,

I 3ne|<rponpononmuue Knem
1. Tpa¢gur nopowKOBHA (caMbli TOHKHH OTMY4eH-
ubli) B £
Cepe6po nopomxoaoe s s . e s s s 30T
Conoanmep BHMHJ]XJ]OpH}l-—BMHHJlaU.eTaT « 30T
AuetoH wuethit . . . . 4 . . 4 . a 2321

B dapdopopoit cTyne TiaTeNbHO H XOpOUIO MEPEMEIIHBAIOT BCe KOM-
noHenTH. I'0ToBH# Kiell (cuponooGpasHas XHAKOCTh CEPO-YepHOTo HBeTa)
nepeyMBaloT B CTEKJAAHHYIO NOCYAY € IpHTepTOH NpoGKOH.

ITepea ynoTpeGnenneM KJefi XOpOHIO MepeMeUIMBAIOT CTEKASAHHOH Ma-
Jdoukol, Bf3KOCTh KJiesi MOXKHO yMeHbIuMTh AoGaBienueM anetoHa. Kief
coxuer ot 10 Ao 15 mun.

dtoT KJell MoxeT OHTb HCNONb30BaH TaM, I'ie HEOOXOZHMO MpPOUYHOE
coefHHeHHe ¢ JOCTaTOYHOH 3JeKTpuuecKoil NpoBoAMMocTbio. MM MoxHO,
HanpuMep, NpHKJIEHBaTh rpadHTOBHE 3MeKTPOAL K aJIOMHHHEBHM MeMGpa-
HaM B Tene(OHHBIX Kanciojfix, BHIBOAB K Mbe303JEKTPHUECKHM KPHCTAJN-
JiaM, pasJHYHBe MeTaJJHYeCKHe AeTajH H T. I

2. CepeOpo MOPOWIKOBOE ; 4 + » + « « 1+ 2 60T
Ipadut MOPOWKOBHIA 5 « 4 + &+ s - « + « 67

Dtu BellecTBa XOPOMIO cMemuBaloT B cryne. K nosdyueHnoit cMecu jo-
6aBnfilOT CBA3ylOUlee BEUIECTBO, COCTABJCHHOe H3 CJNEAYIOHX KOMIOHEH-
TOB:

Hurpouenmonosa . ¢« s+ « + + . . « . . ., 4r
Apgeron wiau sTnagerar . . . . . . . . . 30r
Kaungponp HatypaibHast « + . . . . . . . .25r

Bce semlecTBa THlaTeJNbHO NepeMEIIHBAIOT W XOPOHUIO PAacTHPAOT A0 MO-
JydyeHHs ORHOpoJHON macTooOpasHoli macch. [lepen ynmorpeGreHuem kieft
CHOBa MEPEMEWHBAIOT H A00aBJAAIT HeGoJblUMe MOPLUHH aLETOHA HJIH 3TH-
Jlagetata, 4To6bl Kel uMes HeoGXOXHMYIO BA3KOCTb.

MoxHO TakKe HCIONB30BATbL APYroe CBA3YIOLIeEe BELIECTBO:

IMeinak HATYPAABHBIE . 4 « s o & o 2 & 2 37T
JTHACBHH CHMPT JeHATYPHpOBaHHWE , . , . . 31D
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OTO CBa3ylolllee BEIECTBO BJHBAIOT B MNOPOIIKOBYI0 CMeCh, COCTOf~
Ly 43 cepebpa u rpacdura.

duekTponpoBoAAEA Kaell ¢ WeNJauyHHM CBA3YIOIHM ynotpebiaserca
TAaBHBHIM 06pa3oM AJS NpPHKJEHBaHHS BHBOJAOB K DPa3JIHYHBIM yCTpPOHCT-
BaM, MeXalHUeCKH He HarpyXKeHHbIM.

DIeKTEONPOBOASIIMA KNell XpaHAT B CTeKAAHHOH Mocyfe ¢ IpHTepTOH
npo6koi.

Ly S

Yuupepcanbubie Kiaeh BD-2 u B®-4 nmpuMmensioTcs AdA CKJICHBAHHS
TEKCTOJINTA, TeTHHAKCA, AMHHOIIACTOB, NaPOHHTA, KOXKH, METaJJIOB, Aepesa
" Jpyrux MmatepuanoB. Pa3GapuresiMu AJsi 3THX KJ€EB MOTYT CJYXKHTb
CnHpT-peKMHdHKaT, pacreoputeisr PAB u pactBopurens Ne 16.

[loBepxHocTH cKAeMBaeMBX fAeTajtedl 3aydmialoT H 0G€3XKHPHBAIOT.
KucTourofi HaHoCAT Ha HUX NepBbIH c10f KJes W NOACYLIHBAIOT B TEUEHHE
yaca. 3aTeM HaHocAT Bropoil cioll knes u mocie 15—20-munyTHOH noa-
CYUIKH A€Talu COeAHHSIOT, KPENKO CTATHBAIOT H CYMIAT B TeYeHHe 4yaca IpH
reMneparype 120—150°C. Ilpu Ttemnepatype 18—20°C geranu COXHYT
6oJsee CyTCK, npHYEM KayecTBO CKJGHBAHHA CHHXKaercsl.

dnokcuaHbie Kieu

INOKCHAHbIE KJeH NpeiHA3HayeHH AJf CKJIGHBAHHS MeTaaJoB, IJacT-
Macc, AepeBa, CT€KJNa, KepaMHKH, MeTalJIOB ¢ MJAacTMacCaMH M JAepeBoM.

Has ckneusaHusi crekna, ¢apdopa, KepaMHKH H IJAA NPHKJIEHBAHUSA
HX K MeTajanaM ynotpe6asior kaen 6e3 HanosHuTeNeH.

Hns ckneuBaHusi MeTaJJOB B COCTaB KJe€B BBOAAT pasjHydble Ha-
MOJHHTENH. B 3aBHCHMOCTH OT OTBEpAHTENA pasAHYalOT KJeH ropsayero H
XOJIOLHOrO OTBEPAEHHA, M3 KOTOPbIX HauboJabliee pacnpocTpaHeHue mogy-
YHJ 3MOKCHAHBIA KJefl X0J0AHOTO OTBEpACHHS.

Hapsny ¢ kaesiMmu M3 SMOKCHAHBIX CMOJ CaMH CMOJIH TakKXXe IpHMe-
HAIOTCSA 1S cKJeliku MeTandmdeckMx Aetanefl. Henator sto rak. Ilosepx-
HOCTH MeTajlNMyecKnX paeTanefl oOpabaThiBalOT CMechbio GHXpoMaTa HaTpHA
¢ ceproit kucnotofi (1:1) B Teuenue 20 mMuH. OaHy u3s jaerasefl HarpepawoT
no 130°C, nocknaloT MOPOLIKOM 3MOKCHAHOH CMOJIB, HAKNaAKBAalOT Ha Hee
Apyryio jferaib u HarpeBaloT ofe jetanau jgo 200°C. Ilpu atoit TeMnepa-
Type MJOTHO CXKaThle AeTanu BhepxupaiorT 40 mud. Ilas HarpeBaHusi je-
Tajell ynoGHO MOAb30BaThbcA OOBIYHBIM 3JIEKTPHYECKHM YTIOTOM C TepMo-
peryasiTopoM, KOTOPHEH MO3BOJAET NOAJAEPKHUBATL ONPEjETEHHYIO TeMIe-
patypy-

Penentsl HEKOTOPBIX SMOKCHAHHKX KJeeB NpHBeAeHn B Tabauue (Bce
BELECTBA yKa3aHbl B BECOBBIX 4acTAX).
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HoMep peuenra kaes

{ 2 3 4

BemectBo

dnokcuaHast cmona -6 (IM-5,

21-37) 100 100 100 100
Jubytuadranar (nnactuduKaTop) 15—20 | 15—20 | 15—20 | 10—15
TTonHaTHIEHNONHAMHN HJIH TeKCaMeTH-

JIeHAHAMHUH (OTBEPAUTENb) 7—9 7—9 7-9 7—9
Hanoauutenu:

WeJIe3HblEe OMHAKY . 100—150 —_ — —_—

anlOMUHHEBAs nyApa — 5—10 — —

HOPTAAHI-IIEMEUT —_ — 30—40 —

OnokcHAHYIO cMoay HarpepaioT Ao 60°C u ZoB6aBAsiOT B Hee NJaCTH-
¢dukartop. Bece TmarenbHo pasMemiHBAIOT, BBOJAAT HANOMHHTENb {€C/H HYXK-
HO) H CHOBa BCe MepeMeWIMBAIOT. 3aTeM A06aBAAOT OTBEPANTENL H COCTAaB
TpeTHH pa3 nepeMeuiHBaloT.

Mpurotosnennuiit Takum o6pasom kiell HeOGXOAUMO HCNOJL30BATh cpa-
3y, TaK Kak uepe3 1—1,5 u oH 3arBepAeeT M cTaHeT HENPUTOAHLIM K YIIO-
TpebieHuIo. ‘

Ilpn paGore ¢ 3MOKCUAHLIM KileeM HEOGXOAHMO cOBAI0AATH OCTOPOXK-
HOCTb: He AONYCKATh NONAajaHHA OTBEPAHTENS WM HEOTBEpAEBLIEH CMOJILI
Ha pykH. CreayeT Takke MOMHHTb, YTO 3MOKCHAHNE Kiedl obaajaeT Heko-
TOpoli TOKCHYHOCTBIO,

2 3amasku AnA CKNeMBaHMA Kepamuyeckux
M3genuit v meranna

Maenesurosas samaska TNPHMEHSETCH NPH CKIEHBAHHH KepaMHUECKHX
H3NENHH H MeTalJa ¢ KepaMHYecKMMH JeratsaMH. CKJeeHHBH LIOB BHgEp-
XiBaeT GosiblliKe HArpysKH.

CocTaB 3aMa3sky (B BeCOBBIX YacTsIX):

OKHCb MarHug . . & » « v 4 &« o v o« « « . . 4
QapdopoBasd MYKE &+ &+ » . . o6 4 v . o4 e . 4 2
PactBop xJopucroro maruug (ya. s. 1,25) . . . . 5

Okuch Mareus NpOKAaNHBAIOT B TedeHHe waca Npu TeMnepatype 400—
500° C. ®apdopoByro MyKy nojcywlnsalor B Tedenue 30 MHH Npu TeMme-
parype 100—120°C (baphopOByio MyKy MOXKHO MOJAYYHTD, €C/IH PAaCKa/IHTb
Kycku Gutoli dapdopoBofi nocynn M OXNaiUTL HX B BOAE, NOBTOPAS STy
Onepaltio HECKOJIBbKO pas).

XnopHcTbiii MaTHHE pacTBOPAIOT B BOAE H3 pacyeTa 2 4acTH XJIOPH-
cToro Mardus na 1 gacrs Boanl. Ilocme storo okueb marHus u dapdopo-
BYi0 MYKY MN€pPEMENmHBAIOT, NOJYdYeHHYIO CMeCb 3aJIHBalOT PacTBOPOM XJIO-
PHCTOTO MarHHs H pa3MellHBAOT A0 NOJy4YeHHs OAHOPORHOH MaccHI.
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3daMasKy NpPHMEHAIOT HEMEAJIEHHO MMocJjie ee H3TOTOBJeHHA. Bpems noa-
HOT'O BLICHIXaHHS — JBO€ CYTOK.

T'aetenuyunosan 3amasxka nogo6Ha MarHe3UTOBOA M LIHPOKO NpHMe-
HAETCS B NPOMBIIUNIEHHOCTH JJfA COeAMHEHHS KepaMHUYECKHX JeTallelt Me-
KAy cobolt # ¢ MeTanlaMi.,

CocTaB 3aMa3KH (B BECOBBIX YacTAX):

Tanuepun TEXHHYECKHH , , o v o« & » « +« s - &1
Frer CBHHIOBBIH . , &« , 4 . & s « v ¢« « « 4+ 8

I'ner npocyminBaloT B TeweHHe 2 gy npu Temnepartype 230—250°C, pa-
CTHPAIOT B CTYNKe H MaJBMH Ji03aMu NpH NepeMeIIHBaHHH MOAJMHBAIOT K
HEMY IJIHUEepHH. 3aMa3Ky HCMOAb3yIoT cpasy JKe MOCJ]e H3TOTOBJeHHs. Bpe-
Mf BBICHIXaHHf 3aMa3Kl — OJHH CYTKH.

[ner cBHHUOBHIY MOXKHO NPHTOTOBHTH H3 CBUHUOBOro cypuka. Ias ato-
ro Ha 100 r cyxoro CBHHUOBOrO cypHka HeoGXOAHMO B3aTh | T' rasosoil
CaXKH, BCe TLIATENbHO MEpeMellaTr M NpPOKaJuTh Npu TeMmepatype 450—
550° C B Teuenne uaca.

265 3amasku ANA 3aenku TpeilMH B Xene3Hbix
M YYTryHHbBIX M3penuax

1. )Kenesuble OMMAKA , +« 4+ + + s » s & 500T

Hamateipe . . o v v 4 . . 0 v . 10 r

Tlawenast H3BECTD . . . . . . . + . & 50 r

JKunkoe crexso (CHAMKATHBIA KJAeH) . & o 50 r

Cyxue KOMIOHEHTH CMEIIHBAIOT, 3aJHBAIOT JKHAKHM CTEKJOM H Tiua-
TeJbHO MEpPEMEIIHBaloT A0 06pa3oBaHusA OAHOPOJAHOR MaccH. 3aMasKy npu-
MEHSIOT HEMEeJJEHHO Noche ee MPUTOTOBJEHHS.

2. Okuce MeaH (MOPOIUOK) + o &4 + & .

. 1,5 8. 4,
OptodocOpHass KHCNOTA « 4+ & & &+ + ¢« 1B

.4

[TopowoK TuwiaTeNbHO lEpeMEUIHBAIOT ¢ KHCJOTOH Ao obpasoBaHHsT OJ-
HOpPOAHOM Macchl. 3aMa3Ky NpHMeHAIOT HeMEeAJEHHO MOCMe ee MPHIOTOB-

JCHUS.

FnumapuHOBan 3ama3ska

FaumapuHOBasi 3aMasKa (TIMMapuH, WIH «MOPCKOH Kiefi») npuMeHsier-
ca IJf 3aJ€NKH TPEIHH B TEpPMOCTATaX HJAH B COCJHHEHHAX CTEKJIa C Me-

TajnaMHu.
Ha BoasiHo/t 6aHe B sManupoBaHHOH nocyje B 30 r GeH30s1a pacTBOPSIIOT
3 r marypanbHOro Kayuyka. B ropauuii pacrBop I06aBafilOT MO YacTAM
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KOMOAapaTopa BbI3BIBaJH OB H3MeHeHuME HANpPsKEeHHs Ha Aeaurtene RZ i,

KaK CJe[CTBHe, NpuBeJn Obl K 3HAYHTEJbHOW OWHOKe B H3MEpeHHsX.
[TpoGunk-ananu3arop pasMellleH B NJIacTMAaccoBoM Koplyce, pyduKa-

mwKana (R2) orranu6posana B omax (or 1 mo 250). B gauecTse HCTOUHHKA

TOKa Hcnoab3yercid  Oarapesn tuna <«Kpoua-Bll» wuam  arxymyasrop
711-0,125,

| I 4 Mupukarop-6pacner gns anekrpo-
MOHTa)KHKKa

Nepean KoHcTpykums. HMupukaTop-6pacier MOMHO HCHOJB3CBATh IPH
peMoHTe TenedOHHOH ceTH W HMpu paboTe ¢ MHOTOMHUJILHBIM Kabesem.

Hais obsieryenns noMCKA HYXKHONO HPOBOAA B CBA3HOM (MHOFQXKH.IBHOM)
Kaﬁene HJH Ha KOMMyTaHHOHHOfI naHeJad MOXKHO BOCHOJAb30BaThCs HHAH-
KaTopoM, cXeMa KOToporo mpusefexa Ha puc. 24. Ou npeacrasnaser cobof
YCTPORCTBO, BBIMOJHEHHOE Ha Tpex TpaH3ucropax. [IpuHumnn paborTsi HHAH-
KaTopa OCHOBaH Ha TOM, YTO NPH 3aMBIKAHHH MJIOCOBOTO BBHIBOAE HCTOYHH-
Ka nHraHus ¢ 6asofi tpansucropa T/ (depe3 OTBICKHBAaeMBIH NPOBOA, TEIO
yeJloBeKa M pe3ucrop RI) Bce TPaH3HCTOPH OTKPBHIBAIOTCS M 3aropaercs
aamna JI! nocne Toro, KaKk HafjeH OTBICKHBaeMbIii mpoBoi. B kauecTse
HCTOUYHHKa NHTAHHS HCINOJAb30BaHb [Ba 3jemeHta «316» mau maaoraba-
puTHBle akKyMyJasTopel tHna J1-0,1.

HMapukarop BhINONHEH B BHOe NJOCKOH KOPOOKH M3 OpraHHYECKOre
cTekJa pa3MepoM 65 X 45 X 20 MMm. Ee npukpensisior K pyKe ¢ IOMOMLbIO
peMellka (KaK HapyuHble Yacel), ¢ MeTaJJH4YeCKHM 3JIeKTPOAOM, MPHIKH-
MaeMbIM K pyKe (3JieKTpon coeduHeH ¢ peaucropoM RI). Hmxunii ma cxe-
Me BBbIBOJ MHIHKATOpA MNOJKJ/HOUAIOT K OTHICKHBAeMOMY MpPOBOAY, BTONCH
KOHEIl KOTOPOTO HAXOAAT, Moodepej- .

HO Kacasch najbueM XuJ kabens. 2,580,088
Korza nposoa Haligen, 3aropaercs
HHAHKaTOpHas Jamna JII.

Bropass koHcTpykuusi. HMuguka-
tTop-Opacjer (CM. I[epBYH KOH-
CTPYKUHIO) HMeeT HEBBICOKYIO KO- +
HOMHYHOCTb H3-33 IPHMEeHeHHs JiaM-
nel HakKanuBaHusa. Bo BTOpofl KoOH- 0
CTPYKUHUH npejJiaraeTcs HHAHKaTop- K npodody
KOJIBIO, CXeMa KOTOpOro MpUBefieHa
Ha puc. 25.

Henocrarok mnepsofi KOHCTpPYK-
OMH ycrpaHeH 3a cYeT MPHMEHeHH:
ceropuona AJI102A, u B Hem paGo-
TalT OJHH TOJBKO KpeMHHeBHIE
rpauauctops cepun KT315A, xa-
pakTepuaywliuecss MaJbiM o6Gpar-
HHIM TOKOM KOJIJIEKTOPHOrO nepexoja
B IIHPOKOM JHana3oHe TeMOepatyp.
Ipu ucnosb3oBaHHM TPaH3HCTOPOB
€O CTaTHYeCKHM KO3 PuIHeHTOM





image306.png
npy HenmpepHBHOM NoMemusanuu 60 r mennaka. ['oToBad 3aMa3Ka HCMOJb-
3yeTcs B ropayeM BHIE, TeMnepaTypa ee nJaasneHus okoso 140°C.

Leranu, npenina3HayeHHble A5 3aleNKH, MPeABApHTEIbHO XOPOIIO Bbl-
CYIHBAIOT U NOAOCPeBaloT. 3aMaska pacTBOPAETCA B OpPraHHYECKHX pacT-
BOpHTeJsiX THNa Gensonia, KCHJAOAA H T. IL

267 3amMa3sKM «CTEKNI0 — MeTamy

IT0T BHA 3aMa30K OTJHYAETCS MOBHIUEHHOH TBEPAOCTHIO CKIEEHHOTO
IUB2, BbLAEPKHBAIOIIErO CPEJHHE MeXaHHYECKHe HarpyskH.

1.THIC + o s 2 s = « « « « -« ¢+ 3 s2b8B 4
Mead . v + « o « =« v« v v « < s 1 £2bB. 4
TJeT CBHHLOBBIH . . . . . . . « 3 2208 1
Kasudoms . . . +358B 4

TuwatenbHO pa3MOJOTHE H BbICYLIEHHbIE KOMIOHEHTH CMELWIHBAIOT H pas-
BOJAAT HaTypanbHOH 0JM(OH A0 IyCTOTH 3aMa3KH.

2. THIC & 2 » » » v 5 % « « « « &+ + o+ 184
Men , + « « .+ « & . . s, 7 8.1,
Fner cBHHOOBHIA . , 7 8. 4.
Mapranen 60pHOKHCALIA P O A S
Kawugomp . « . . . . . . . . . . «+208 u

[MepeMoaoThie W NpocylIeHHble KOMIIOHEHTH CMEIIMBAIOT ¢ HaTypalib-
Hol onudofl A0 rycTOTH 3aMa3kH.

MeHeneeBCKan 3ama3ka

Mengeneesckas 3aMaska LIHPOKO MCIOnb3yercss B nabopatopusax. Emo
3a7HMBalOT NpPoOKH, YNNOTHSAIOT TPELHHbI, WEIH, 3aM0JHAIOT NOJAOCTH B pas-
JIHYHBIX MeTaJJIHYecKHX H CTeKJAAHHHX npubopax u T. A.

3aMasky MOXHO NPHIOTOBHTb JABYX Mopu(uKauui — TBepAyIO H MST-
Kyio. B Ta6auue npuBojsiTCs cOCTaBn 3aMa3KH (Bec BelIeCTB yKas3aH B
rpammax).

BeuecTBo Msirkasa samaska Tsepaan samaska
Kanngonp HaTypasbHast 305 360
TTuennuuit BoCK 80 40
OKHch ®enesa 060KKeHHas, npo-
cesiydas (meMsa WJH oxpa) 90 90
Jlbusinasi oauda 20 5
JIbusinoe Macao 5 5
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B MeTansuyeckoh nocyjse (HH B KoeM cJyyae He B JlyXKeHOH) HJH (ap-
¢opoBoii MuckKe pactanmuBaloT nyeNHHHH BOCK, A00aBAAOT KaHHGDOJAbL H
Pa3orpeBaloT A0 TeX Mop, MOKa Ha pacljiaBe He MCY€3HeT eHa. 3aTeM 1o
yacTAM A06aBAAOT 060XKIKEHHYI0 H MPOCEAHHYIO OKHCh KeJje3a. Bce xopo-
IO TepeMelllnBalOT H MelJeHHO BAMBAIOT onudy H Macno. JKuikyo oano-
POAHYIO 3aMa3Ky BGLIJIHBAlOT Ha METAJ/IHYECKYI0 IIMTY, OXJaXxAalT H
Pa3naMBIBAIOT Ha HeGOMbIIKE KYCKH.

Nacrol Ana cknensanns thapthopa, crexna,

KepamMKH

LTume o 4 4 ¢ « v v v s v v o« « . B0®
Heramenast ussects , .. 10r
Suunmit  Gemox , . 1 wr

e o e e a e s . 10 MA
Bce BemecTBa cMemnBaloT nepej ynotpeGleHHEM H KJEAT MHOJYyYeH-

HOM macTo#ft pgeranm uaum npejpMerh. Kieepol wioB GouTcs BOAHW M Harpe-
BaHHA.

Bopa ., . . . .

2, Kaomue & 5 4 4 3 4 4 o4 e o s s s 10 r
Bypa npokaneHHafmi + + . . . - . o . Ir

OTH BelleCTBa 3aMeLIHBAIOT ¢ BOJOA Ao ofpas3oBaHus nactel. [lacroft
KnesT ¢haphop HAH KePaMHKY; CKJICEHHBbIle peAMeThl 06KHraloT Ha CHJIbHOM
OrHe A0 cBeTJo-KpacHoro kajenus. llloB Kapo- M BOAOCTOEK.

3, KaseHHoBHi#l NOpOWKOOGPasHMA KJael ., . 20 ¢
unaKkoe cTekao (CHIHKAaTHHA kaed) . . . 8r

BewecTBa CMeIIMBAIOT M MNOJYYEHHOHX MacTOR CKJAEMBAIOT M3IENUA H3
dapdopa. Kneenoil moB BOZOCTOEK.

4, Cyxo#i Ka3eHHOBHIH Kiaelf , . . » o s s 2071
JKuakoe crexno (CHIHKaTHbIA K.neu) « « 100

Beujecta CMeIIHBalOT M KJEAT CTEKJO KOHTAKTHHM crocoGoM, AJs
Yero Ha ofle CKJIeHBaeMhle MOBEPXHOCTH HAHOCAT CJAOH Kied, K0T Clerka
MOACOXHYTh, a 3aT€M COEAMHSIOT CKJIeHBaeMble MOBEPXHOCTH H CHJABHO Ha-
rpeBalor,

‘YHMBepcanbHbiM LLleMeHT ANA CKieuBaHMa
KepamMKu

VHuupepca/bHB UeMEHT B 3y6onpoTe3HpOBaHMH MpPHEMEHAETCH IOA Ha-
apanueM «ueMeHTdocdar». OH OUeHb XOPOUIO CKJEHBAeT KepPaMHKY H He
Goutcs ropsayeil BOABL

PaspoafiT neMeHT cielyiomuM obpasoM. B crexafHHYI0 NOCYAy HacHi-
naloT HyXKHOe KOJHYecTBO LieMeHTa (MOpoINKa) W 3aiduBalOT pa3GaBHTeNEM.
Bce TijaTesibHO NepeMeUIMBAlOT CTEKJASHHOH Najoukod W cpasy ke HaHO-
CAT Ha NpeABapHTeNbHO O6e3KupeHHble AeTald, 3areM JeTalH CTATHBAIOT
cTpyOuuHON uJIH HUTKOH. BpeMs BhchixaHHA 2 4,
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2]]  wnecrena amm swamponannun

nosepxHocTen
Kaomun , . 5 « v o & o o+ . 225 r
Tpenen Meqku#t MosoThil . . . . . . . 60 r
Bypa npokasnennas . . . 40 ¢
KpeMuexucanii HaTpHi nopomKoamu . . 30r
Crexs10 nOpoOIIKOBOE « 4 . . 20 r
Hszsects rawenast « « « . . . . . . . 20 r
Boza . . . . « « . . <« « « 4 s «50—125 Mn

[Mocne TiatenbHoro nepememrnBanusi 3THX BeuiectB 8 dapdopopoil
yamke of6pasyercs oRHOpoIHasi nacroobpasunas macca. IlorpeckaBulyiocs
5MaJHPOBAHHYI0 MOBEPXHOCTb OWMINAOT, 0O6e3XHPHBAIOT H 3aTHPAIOT
mnakJepkoit. Cymika npofonxaercs 48 u.

272 Winakneska ANnA coeanuHeHNa UBeTHbIX
METalNoB ¢ MPaMOPOM
Kanungonab uatypaibHasgt o « « » « » « « o 1127°¢
Epkut HATp 4 , & & o & « . . .+ . 4+ 2 3T°
Boma . . .+ . v v 4 4+« o 4 v w2200 ma

B umupokoil 6aHke cCMeumMBalOT MepeyHCAEHHBe BemecTBa. CMecb MNpH
NOCTOSIHHOM MepeMelIHBaHHH AOBOAAT Jo KuneHus. [TosyyenHnili pactsop
nepeiuBalT B CTyNy H pacTBOpPAT co 150 r cepHOKHcAOro Kaablus AO
noayuenusi oanopofHo#i Maccol. IllnakneBKy HCMo/Ab3YIOT cpa3y ke mocJe
H3TOTOBJEHH, TaK KaK OHa OLICTPO 3aTBEpAEBaeT,

273 Llinakneska ANs COeAMHEHMA MeTannos
€ KepaMMKOH

Menxue xenesunle OMHAKH . « - « + . o , 250 ¢
XNOpHCTHA aMMOMHH . . <+« 2200
VKcycHasi Kucaora KOHHBHTpHpOBaHHaﬂ P [

BeiyecTBa TIMATENbHO pPacTHPAIOT A0 MOJAydyeHHs rycTod nactoofpas-
noit maccol. llnakaeBka 3arBepfieBaeT B TeueHHe HeCKOJNBKHX 4yacoB., Xpa-
HST WIMAKJIEBKY B 3aKPHTOH Mocyhe.
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274 LLinaknes iy, CTOMKME K KMCTIOTaM

1. MsBects MOMIOTASt « . . v .+ 4 . . 260 r
IlamoTt Tonkoro moMosaa . . . . . 180 r
Boga . . . . . . . . . . .. " 50—100 i

BemecTera Xopowo pactHpaloT A0 NMOJYYEHHS OXHOPOZAHOH Macchl HYX-
Holt BA3KocTH, IHnakneBka ocobenno ycTofiunpa K cepHOH u ykcycHoll Kuc-
JOTaM.

2. AcBeCcT MOPOWIKOBBA . . . « 4 s & 25 r
CepHoKkHC/RIEE Gapuit (MOPOINOK) . »+ . 25 r
Crex/10 XHU1KOe (CHJMKATHHH Kaeh) . . 225 ¢

ITr BellecTBa XOPOWIO PAcTHPAIOT B (papopoBofl yamike A0 MOJyUeHUs
OJ\HOPOAHOH NacTo06pa3HOM IMNAKIEBKH,

275 LLinakneskM, CTOHKME K Macnam

1, OkHch uMHKa . . . v eoa s 180T
JKupkoe crekno (cunuxa‘mun Kneu) « 2+ . 2 180T
AcGecToBble HIH JAbHSIMBIE BOJOKHA , , , + 170 1

Bewectpa pacrupaior B cTynme 1o nosayueHusa ryctoll nactel, llnaknies-
Ka CAYXHT AJs YNJNOTHEHUS CoeluHeHuf,

2. Kanudono wnatypaabhast ., . . . . . . ,250r
AcGect ToHKOro momMosa . . . . . . , ,250T

Bewtectea pacnnasasior B ¢dapdopopoli wamike Ha BoasiHOH Game, To-
psiuyio cMech nepeMellHBAOT A0 IOJy4YeHHS OAHOpoaHOH Macchl, Illnak-
JIEBKY HCMOJAB3YIOT B ropsiyeM COCTOSTHHH.

276 LLinakneBka ANs yN/IOTHeHHA NapoBLIX TPY6
Kupniunad MyKa TOHKOro moMoma , . . . . 100 r
MeJ1 OTMyueHHBIH . . e e e v e e w4 9T
Kpokyc (oxHch )Kenesa) R L (0
Macao JapHfHOE . . . . . . . . . . . 130
Macao kactoposoe . . . . . . . . . , , 30T

DTH BelIECTBA TIMATEJNLHO DACTHPAIOT B CTyMe A0 NOJYYEHHS OXHO-
pOAHOI nacThl. YUHTBIBAf, YTO PACTHPaHHE LJIUTCA AOBOABHO L0Aro (0KOA0
yaca), JeJaTedbHO HCNONb30BATb MEXAHHYECKYIO MEWalKy,
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277 LlinakneBkM, CTOMKME K BHICOKOH
Temneparype

1. OKHCH MarHHSl 4 & « « « + « v « @& 450 r
OKuchb UHMHKA . . . . +« . « . . 50 r
Boaa , . ., . . . . . . . . s 50—100 M

BemecTBa CMeNIHBaAOT B cryne.
Ot KoauuecTBa BOJbl 3aBHCHT BA3KOCTh ILINaKJIEBKH. IInakneska TBEP-
J€eT OYeHL MEAJIEHHO, CTOHKa K BLICOKHM TeMneparypam.

2. KaoauH 4 o v ¢ « ¢ s s o » & » 450 r
Bypa . » « . . . . . . . .. 50 r
Boma . . . . . . . . . ... 50—100 MJ

BeiiecTBa CMELIHBAIOT B CTYIIE,
Boay n06aBAsiOT yacTAMM A0 NOJYYeHHS ORHOPOAHOH WINaKJeBKH HYX-
noil Ba3koctH. Ilocne BhicHIXaHHMA WIMaKJeBKY o0XHralorT A0 KpacHOTO Ka-

aennsi, [locse 3aTBepieHHS WINAKJNEBKa BHJEPKHBAET TeMIepaTypy JHO
1600° C.

278 Llinaknesku GbicTpo3aTeeppesalowme
1. Taabk uau cTeaTHT , , .+ . . e w 300 ¢
JKnaxoe crexylo (CHIHKATSBIR Kneﬁ) . s 170 r
BewmectBa pacTHpaioT B CTyne KO NOJy4YeHHS CyCcTOH MacThl.
2. OKHCb HHHKA . » » » + s s + v 300 r
XNODHCTHIH HHMHK . . . . . . « 4 & 120 r
Boaa . ., « . . . . . . .0 80 ma

BemtecTBa pacTHpAlOT B CTyme RO Mosyuenus rycrofi macrh. Illnak-
JieBKa 3aTBEP/JeBaeT B TeueHHe HECKOJNBKHX MHHYT,

79 LlinakneBKa, CTOMKaa K cnupTam
Kasenn , ., , , . . e 400 ¢
JKuzxoe crekno (cunuxamuﬂ KJIEP[) .« 100—200 r

BeltectBa TIMATENBHO PacTHPAKT A0 MOJYYeHHS WIMAKJIEBKH HYXHOM
BfI3KOCTH.

IllnakaeBKka 3aTBeplieBaeT B TeUeHHe HecKOJbKHX 4acoB. LllnaxnepaH-
Hikje COeJlHHEHHSA CTOHKH K CNUPTOBBIM pacTBOPAM LIHPOKO NpPHMEHSIOTCH

NPU U3TOTOBJECHHH AEMOHCTPALHOHHBIX YCTAHOBOK M yueOHO-HATJALHLIX 10-
cobuil.,
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280 LiemeHTbi-3amasKku gns aKBapMymoB

M COCYAOB AN BOAbI

IIpu H3roTOBJNEHHH U PEMOHTE AKBAPUYMOB, YueGHO-HATISAHHX IOCO-
Ouft u T. 0. AJIs OPOYHOTO, BOJOHENPOHHIAEMOrO COeAMHEHHS CTeKJaa C
METa/JIOM H [epeBOM MPUMEHSIOT ClellHajJbHbieé BOJOYCTONYHBHIE H BOJO-
yIOpHBIE HEMEHTEI-3aMa3KH.

LeMeHTH u 3aMa3kuH HEOOXOAMMO HCIOJB30OBATH CPa3y ke NOCJE HX
H3roTomjeHust. McK/IoOUeHHe COCTaBJAAIOT JHIIb CJyyad, KOrAa MPUTOTOB-
JIEHHYIO 3aMa3Ky DEKOMEHAYeTCs BBIAEepIKAaTh HEeCKOJbKO 4aCOB MJA YBEJHU-
YeHUs ee I1aCTHYHOCTH.

Bce mBB nmepen 3anoJHeHHeM HX 3aMa3KOH TIIATENBUO OUYHMINAIOT OT
rps3y, OCTAaTKOB CTapod 3aMa3KM H KpPaCKu H XOPOLIO NPOCYLIMBAIOT. Yya-
CTKH CTeKJId, KOTOpele OYAYT HOKPHITH IEMEHTOM-3aMa3Ko#, MOIOT H MOpo-
CYWHBaOT (MOXHO KDOMKH CTeKJa NpoTepeTb BATKOM, CMOYEHHOA JeHa-
TYPHPOBaHHHIM HJIM HALIATHIDHBIM CIUPTOM WJIH DAaCTBOPOM COJHI).

[asw aast crekna B aKsapuyMme, CoCyfe VIS BOAB WM npubope Tina-
TeJbHO NpoMa3blBaloT 3aMaskoff. CTeKJo BCTaB/ISMIOT Ha MeCTO U OCTO-
POKHO NPHKUMAIOT MO BCEMY NEPHMETpY, AoOUBafACh TOro, UTOOH MEXAy
CTeKJIOM ¥ 3aMa3Koi He ocraBaJjoch IycrtoT. ITocle atoro akkypaTHo, He
pacuiaTelBasi CTeK/1a, NPOMa3bBAlOT NMa3nl CHADYXKH H, €CJH BO3MOKHO,
H3HYTPH cocyna.

loroBhe H3xenHs OCTABAAIOT AJs CYLIKH H 3aTBeDJeHHs 3aMa3KH Ha
30—48 4,

Huxe npuBoauTcs HECKOJBKO PELENTOB BOAOYCTOHYHBHIX H BOJAOYNOp-
HHIX UEMEHTOB-3aMa30K.

1, TaeT cBHHUOBHIE B NOPOWIKE o o o 4 1B 4,
Beausa CBMHLOBHE TepTHe , . . . . 18 4,
Cyp¥K CBHHUOBHIH TepTh® ., . . . . 1B 4,
OJU/I(!)H s« 4 8 3 5 e« 4 » 5 a2 s 8 s A0 HDONAYYE-

HHS HacTH

Ouindy n06aBJSIOT NPU HENpPEpHIBHOM IepEMELIHBAHMH O MOJNyYeHHSA
rycroft macToo6pa3Hoil Macchl.

2. CypuK CBHHIOBHIA TEPTHIH o o » « o 2B 4,
TJIHUepHH TeXHHYECKHA , o o+ » . . . 1 B u,
TIOPT/IAH/-UEMEHT & s o & o s o » s 1B 4

CypHK XOpOIIO DACTHPAIOT ¢ [NIHUEPHHOM H H0GaBJAIT LEMEHT. DTOT
COCTaB MOXKET OBITh HMCIOMNB30BAaH AJs CIJIOHMIHOTO MOKPHITHA MOBEPXHOCTH
JepeBSHHOrO JHA M CTOGK aKBapHyMa JAJIs NPHAAHHA MM BOJOHENPOHHIae-
MOCTH,

3. Mesq MOJIOTHA MpocesiBHBIA , 4 5 . . 10 B. u,
CypHK CBHHIOBHH TePTHH . . . . . 7 B. 4,
OJIH(ba $ & & + s+ 2 & B & & e @ @ 2 B, 4

Bce xopolLIo NepeMeuIHBalOT Ao NOJNyYeHHs TycTol mnacroo6pasHoil
Macchl, DTOT LeMeHT-3aMa3Ka NpHMeHseTcs AJds aKBapHyMOB H COCYZOB ¢
AepeBsiHHBLIM KapKacoM JJIsl BOAH,
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Has AaKBapHYMOB C MeTaJlJIHYeCKHM KapKacoOM pPeKOMEHAYITCH CJe-
Ayiouide neMeHThI-3aMa3KHu.

4. Mes MosoTHit npoceﬂﬂnuﬁ .o . 6 B. u,
IMecok KBapUeBHi YHCTHIH H npocexnnuﬁ 3B 4.
Fune xokeHstdt . . . . . o . . . 3 B. 4.
CypHK CBHHLOBHE . . e e 3B
IMosmtypa unu cnupTOBOH nak . . .. 2 B. u.
Omada , + + + + . - . . . . . . Jd0 NOJyYe-

HHS MacThl

Bce TuzaTeqpHO nepeMeliHBAlOT O MOJYYeHHS T'YCTOH MacToobpasHol
Macchl.

5. Men mMotorhift . . . . . . . . . 4 3 B. u.
Okueb nuuka . . . s 2 B. 4.
JKuzpkoe crekao (cunuxamuﬁ KJIeu) « 10 moayde-

HUSL RacTH

Bce BemjecTBa TIATEJbHO MEepeMEIUMBAOT A0 NOJydYeHHs TycTol na-
cT006pa3HOH MaccH.

UYro Heo6XOgHMMO 3HATH O NPOMBLILINCHHBIX
KResax, NPUMMEHSEeMbIX B PEMOHTHOM
M mo6uTensbCKOM NpaKTHKe

ITpoMbiunieHHbIe Ki€H IIHPOKO NPUMEHAIOTCS IPH PEMOHTE H KOHCTPYH-
pOoBaHHH DA3JHYHLIX NpuGOPOB, anmapaToB ¥ YCTPOHCTB.

Haubonee uyacto uCmoab3yloTCid YHUBEpCAaJbHHIE KJEH Ha OcHOBe ¢e-
nHoasHodopManpierugynx (BP-2, bP-4, BO-6) u 300KCHAHBIX (U3 CMOIR
d-5, 3]11-6) cMoa, a TakkKe KJeH Ha OCHOBE OpraHHYECKHX DaCTBOpPHTE-
Jeil: 1MXJ0p3TaHa, aueToHa, beH3HHa, CIHPTAa H AD.

IMepeuens HanboJiee pacCrHpOCTpaHEHHHX KJEEB H MaTepHaJOB, KOTOpbIE
HMH CKJeuBaloTcs, NpuBeleH B Tabauue.

Kaeu BP-2 u BP-4. Ha noiaroroB/eHHble MOBEPXHOCTH KHCTBIO HIH
MyJbBepHU3aTOPOM HAHOCAT KJEH-TPYHT, 3aTeM H3leaue cywar 30—40 MnuH
cHauasna NpH KOMHATHOH TeMmepaType, a MOTOM B TepMocTaTe (AyXOBKe)
He Mesee 1 y npu TeMneparype 100—120°C. Tocae cymku Aeranu oxJja-
KAAIT M0 KOMHAaTHOM TeMIepaTypel H HaHOCST BTOpo# caoii kiaes. [lepen
COeAHHEHNEM T0BEpPXHOCTeH HX BHIEPXKHBAIOT 2—3 MUH, a 3aTeM CTATH-
BalOT cTpyOHMHAMH W BbAEPKUBAIOT MOJ AABJIEHHEM B TeueHHe 2 4 MOpH
140—160° C.

Kaed B®-6 naHocAT ABYMS CJOSIMH Ha IPEABAPHTENbHO YBJAXHEH-
Hyl0 TKAaHb H [00YEpeAHO CYWAT KaXABH CJa0H. YTIOroM, HarpeThiM A0
100—120° C; yepe3 yBaakHEHHYIO TKaHb BHIOJNHSAIOT CKJICHBAHHE, NpUYEM

yTIOr MOAHUMAIOT Ha 2—3 ¢ uepe3 KaxAne 10—15 ¢ ¥ CHOBA MPHXKHUMAIOT
K TKaHU [0 MOJHOrO €€ BhICHIXAHHA.

Kaet anokcudnwii zopsdezo orTéepdesus — CMECh 3MOKCHAHOR CMOJIH
30-5 uan 3-6, orsepauressa, nnactudbHkaTopa H HAanoaHuTeJs (HIblae-
BUJHOTO KBaplla, OKHCH aJioMuHHA), KJel IpUroToB/sSIOT HEenocpeACTBEHHO
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nepen ynorpebJeHdeM, llocse MOATOTOBKH CKJAEHBaeMbleé NOBEDXHOCTH Ha-
rpeBaior 1o 50—70° C, moc/le Yero KMCTHIO WJM IUMaTeNeM HAHOCAT TOHKHH
C/IOH KJesl; MOBEpXHOCTH COGAHHSIOT U CTATHBAIOT cTpybunHamu. Jlas or-
BEPACHUSA KJjesd H3JeJHE NOMEIIAIT B CyIIHJbHBIH IUKad H BBLAECDIKHBAIOT
10 OJHOMY W3 CJEAYIOLIMX pexuMoB: npu Temneparype 100—120°C B Te-
yenue 8—10 4; npu remneparype 150—160°C B TeueHue 6—7 4, a 3aTeM
TEMIIepaTypy B CYIIMJIbHOM IUKady moHuKawT Ao 20—25° C.

Kaed anoxcudnoiti x04001020 oT6epdenus — CMECHh SMOKCHIHOH CMOJH
DO-5 uau D]1-6 v orBepAuTENs (MOJIH3THIECHNOIUMEPA HJIH TEKCaMETHJIEH-
AnaMuHa). HanonHuTensMu CAyXKaT OblI€BUAHBIA KBapl, OKUCH aJIOMHHHS
H Ap. Kiell npuroTosasioT HenmocpeAcTBeHHO nepea ynorpebaenuem. [ocae
HaHEeCEeHHS! KUCTBIO MJM IINaTeseM TOHKOTO CJOst KJest NOBepXHOCTH COelH-
HAIOT ¥ cTAruBalotT crpybuunamu. [MonuMepusanus KJeeBOro LIBa NMPOHCXO-
IUT 1O OAHOMY H3 CJEAYIOIMX PeXUMOB: BHIACPHKKA I[IpH TeMMepaType
18—20° C B Teuenue 24 4; BhiAepxka npu TeMmnepatype 100—120°C B Te-
yeHHe 4—6 u,

Kaed nurpoyeanroarosnout AK-20 — rycroi npo3pauHbiii KOJJIOUAHHH
pacTBOp HUTPOKJIETYATKH B CMeCH C HJacTHGuUKATOpaMH X CMOJAMH B Je-
Ty4HX pacrBopHTeasX. Ha NOBEPXHOCTH, MPHIOTOBJEHHHIE K CKJEHBAHHIO,
HAHOCAT paBHOMEpHBbIH TOHKHH CNOH KJes H BLLAGPXKHBAlOT Ha BO3AYXE B
TeueHye 20—30 MUH A0 NIOJNHOrO BHICHIXaHHA. 3aTeM HAHOCAT BTOPOH CJIOH
KjIesd 1 JaloT eMy [OACOXHYTbh npu TeMneparype 18—23°C B reuenue 3—
4 MHH, TOCJe Yero CKJeHBaeMble NOBEPXHOCTH COeAMHSIOT. Koxy HuH ApY-
rofl npukjJeyBaeMulfl MarTepyaJ INPHKATHIBAIOT BaJUKOM, €CJH Ke 3ITO He-
BO3MOXKHO, NPUIVIAXKUBAIOT TPSANKOH AJS yAaJeHHst Ny3plpell H CKJAafOoK.
Ck/lenBaeMple NMOBEPXHOCTH BHAEpPKHUBAlOT NoA AasieHueM 0,5—4 kr/cm’
B Teuenue 0,5—1 4, a 6e3 paBiaenus — 18—24 4.

Kaei Mo 88-H — pacrBop pesunosoil cmecu Ne 31 u 6yrundesoadop-
MaJbAeruAHOfl CMOJB B CMECH 3THJalerara ¢ GEH3HHOM B COOTHOIUEHHH
2:1. TloBepXHOCTH, MOArOTOBJEHHBIE K CKJEHBAHHIO, MOKPBLIBAIOT TOHKUM
PABHOMEDHEIM CJI0EM KJIest W BbIAEPXKHBAlOT Ha Bo3ayxe npu 18—20°C B
TeyeHHe 6—8 MHH. 3aTeM HaHOCAT BTOPOH CJOH KJes H CHOBA BLIJEPXKUBA-
I0T Ha BO3AyXe B TeueHHe 3—4 MHH. CKJedBaeMbe NOBEPXHOCTH COEAUHS-
IOT H CTArHBAIOT CIPYGUHMHAMH, pe3HHY uJM Jpyroil cKaeHBaeMuifl Mare-
pHaJ NpUIJAaXHBAIOT TPSANKOH (He BOpCHCTOH) Mg yldaJeHus CKJAafoOK H
nyselpedl. Jleraju BEIEpXKUBAIOT 1NOX AaBleHueM |—2 Kr/cM? B TedeHHe
48 u npu rtemneparype 18—20°C. B cayuae nNpHK/IeuBaHHS De3HHH HJIH
ApYroro MsirKOro MarepHaJa K XKeCTKOMY OCHOBaHHIO PEKOMEHIYyeTcs MpH-
KaTaTh [IOBEPXHOCTb BaJukoM Becom 500—1000 r.

Yuusepcaavnoid sodocrodrud kaed «Cynepyements (IPOU3BOACTBO
ITHP) npeasasnades AJas CKJeHBaHHs ¢apdopa, cTeKsa, NOJUCTHPOA, re-
THHAKCAa, KOXKH, METaJJIOB, JepeBa, UeJlyJouia, ueatodana u 1. 0. ITocae
BHICBIXaHHS [EpPBOro CJ0f HAHOCAT BTOpOH, 3aTeM CKJeHBaeMue JETaJjH
CTAMMBAIOT CTPYGUMHAMH HJH OMEIAIOT MOX npecc Ha 4—6 u.

Kaed yuakpun-311 — cvech 9% uuakpuna-30 1 10% aubyruacdrada-
Ta. BecuBernas npospauuast uiu cjerka xeJroBartas xuigkoctb. Kiei Goi-
CTPO OTBEPAEBAET HA XOJOJE, HE COAEPIKUT pacTBOpUTesel, He TpebyeT Ka-
TaJH3aTOpoB M 0e3 NPHJIOKEHHs JaBJeHHs H[aeT COeAUHEHHS BBICO-
KOH NIpOYHOCTH,
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THNABA 10. TPHKRAQHAR @OTOIPADHUGA

282 Monyuenne u306parkeHMH Ha pa3nMuHLIX MarepWanax

otorpadus Ha meranne

Ionyyenue usoGpakenuss Ha MeTaJJIHYECKOH MOBEPXHOCTH OCHOBAHO HA
CBOMCTBAX XPOMHPOBAHHBIX KOJJIOHAOB 3aAyOJauHBaThCAd MNOA AelCTBHEM
cBeta. Pororpadus Ha MeTasJe IIMPOKO NPHMEHSETCS MPH H3rOTOBJEHHH
pasJuYHBIX WiKaJ, Tab/auuer, 4epTekell Ha MeTaJJIMYECKHX [JIAaCTHHKaX
H T. 0. OnucuiBaeMblft HUXKE CNOCOG MO3BOJSET NMOJYYHTH WITPHXOBHIE H30-
GpaxeHus.

Xopolo OTHONMPOBAHHYI) HAH POBHO MAaTHPOBAHHYIO MeTaJJHYecKylo
IJIaCTHHKY O6e3XKHPHUBAIOT B ropsiyeli MEUIbHOH BOJE, NMPOMEIBAIOT MOA
cTpyedl BOAH u BHCymuBalor. Ha BHICOXIUYIO miiacTUHKY HaauBaloT He6OJb-
LIOe KOJIMYECTBO pPAaCTBOpA, COCTOSAILIETO H3 CJENYIOmHX KOMIIOHEHTOB:

Croasipubiii Kaefi (OUHILEHHBIA) . , o » 30r
Sluupbii Genok (B30WTHIL B meHy) . . . 15 r
JIBYXDOMOBOKHC/EIT aMMOHHH , . . . . 25T
Hawarteipueif cnHpT & & v « . . . . 3—4 ganau
Boma v v v 4 v v v oo oo oL 100 ma

JByXpoMOBOKHC/ILIH aMMOHUE u3Mesapyalor B (ap¢opoBoll CTynke H
pacTeopslOT oTAenbHO B 50 Ma BoAwn. K ocranapHoli wacta Boaml npubas-
JAI0T 6e/OK, a 3aTeM KJeH.

O6a pacTBopa CMeIUHBAIOT H CMecH AAIOT OTCTOATHCH B TeueHue 10—
12 4y, nocse yero GUABTPYIOT ee yepe3 BaTy.

PactBop coxpaHser cBou CBOMCTBA B Teuedue TPeX-yeThpex HHed.

CroasipHufi KJefl OYHIMAIOT CAeAYIOmHM CHoco00M: cMeluuBalT 25 1
cTosIApHOIO H 25 r MaJsspHoro kjest u, saauB cMech 50 MJ BOJAHI, OcTaB-
JSIOT ee JJs HabyxaHus, 3aTeM CMech MJaBAT Ha BOJAAHON GaHe, npubas-
JAIOT SHYMbIA Geslok (moJ-sfilla), TINATEJNBHO MepeMELIHBAIOT U KHOSTAT
B Teyenre 10 MuH. B ropsuuii pactBop Bchmnaror 0,1 r XpoMOBHIX KBacnoB
B NOpPOILUKE, Pa3sMelIUBAIOT PACTBOP ¥ BJHBAIOT B Y3KHH NUIHHIPHIECKH
cocyn (MeH3ypKy). Cnycrs Hekotopoe BpeMs GesioK, a C HHM M BCe MpH-
Mecu ocaayT Ha AHo. [locne sacTyAHeBaHHSI MacChl CTEHKH COCyla cJjerka
NOJOrpeBailoT, ¥ Macca JIErKko BulllaJaeT M3 NepeBepHyTOro eocyna. Bepx-
HHH M HUXKHHIL CJOM Macchl OTPE3ai0T HOXOM, a OCTaBIUHICH OYHIIEHHHH
KJel HCOOJb3YIOT AJif NPHIOTOBJEHHS pacTBOpa.

Hanaus pacrsop Ha MeTaJIMYeCKyl0 MJACTHHKY, Aa0T eMy paBHOMep-
HO pacTeybcsi MO BCEH MOBEPXHOCTH, AJS 4ero HAKJIOHAIOT NJACTHHKY B
pasuule cTopoHbl. M36bITOK pacTBOpa CJAHBAIOT C yroJKa MJIACTHHKH obpart-
HO B CKJISHKY. I1acTHHKY CTaBST BepTHKaJbHO ISt CYIIKH (B 3aTeMHeH-
HOM MOMEIEHUH).

Ha BHICOXIIyIO MJIACTHHKY HaK/AaJHBAIOT UITPHXOBOH HEraTuB, [OMe-
Ial0T ee B KONHPOBAJbHYI0 PAMKY H 3KCHOHHPYIOT Ha SpKOM cBeTe. Bhl-
IepIKKa onpelesaercs: ONBITHRIM MyTEM.

DKCNOHHPOBAHHYIO MJACTHHKY ONYCKAIOT B KIOBETY C BOAOH KOMHATHOH
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K npoody  TI-T3 KT3I5A R2 100 nepejlaud ToKa 29..30 BXoaHoe co-

NpOTHBJIEHNE UHIMKATOPA COCTaB-
aser 10..25 MOw. Ilosbllllenne
BXOZHOrO CONpPOTUBJIEHHH Helleseco-
06pa3Ho u3-3a BO3paCTaHUS BepOAT-
HOCTH  JIOXHOrO  HMHAHUUPOBAHHA
BHEIIHHMH HaBOJKAMH,

Hocrarouno OGoJsbllloe BXOAHOE
CONMpOTHBJIEHHE JOCTHTHYTO MpHMe-
HEHHEM COCTABHOI'O 3MHTTEPHOTO
nopropurenss T1, T2. Koupeucarop
C! (tuna KJIC) cospaer rayGokyio
OTPHLATEJIBHYIO 06paTHYIO CBA3b HO
nepeMeHHOMY TOKY, HCKJIOYalOLIyio
JIOXKHYIO HHIHKAUHIO OT Bo3jeficT-
BUA BHEIIHMX HAaBOAOK. B mcxomHoM
peXuMe YCTPOHCTBO MpakTHUECKH He
norpeGaser 3Heprud, Tak Kak co-
NpOTHBJIeHHEe MOJK/IIOUeHHOH napad-
JIeIbHO HCTOYHHKY MHTaHHS LenH
T3, JI! B 3aKpPHITOM COCTOSIHHH COC-
tasnger 0,5..1 MOwM. IlorpeGase-
MBIl TOK B pexHUMe WHIUKAUUH He
npeseiaer 6 MA. B Kauectme Hc-
TOUHMKA OUTAHHS  UCIOJNB3OBAHH
IBa MaynoraGapUTHBIX AKKyMYJSTO-
pa Toka [-0,1.

£ 9022 R3* 10K

Mpocreiwme cnocobul coenmHeHus
NPOBOJOB M3 CNNABOB BbICOKOTO
CONPOTHBNEHMS

Ilns coennHeHHs NPOBOJOB W3 CILIABOB BHICOKOrO COMPOTHBJIEHHS (HH-
XpOM, KOHCTAHTaH, HHUKeJHH, MaHTaHHH M Jp.) HMeeTCS HeCKOJbKO HPO-
CTelIIHX cnoCco60B CBapKH Ge3 MPUMeHEeHHs CHenHatbHOrO HHCTPYMEHTA,

I. KoHnsl cBapuBaeMblX OPOBOAOB 3a4HLIAIOT, CKPYYHBAIOT U NPOMyCKa-
10T Yepe3 HHX TOK TAKOHA CHJBI, YTOOBl MeCTO COeAHHEHHS HaKaJHJIoChb A0-
kpacua. Ha 3to Mecto muuueroM KjaagyT KyCouek Jsmuca (230THOKHCIOE
cepe6po), KOTOPHI! pacmiaBisiercsl © cBAPHBAeT KOHIb MPOBOJOB.

Ecnu nnaMmerp cpapupaeMoll NpOBONOKH M3 CIJIaBa BHICOKOIG CO-
OpoTHBNEHHA He npesulmaer 0,15—0,2 MM, To Ha KOHUH €e HaMaTbIBAKOT
TOHKY!O MeJHYI0 mpoBosioky (auamerpom 0,1—0,15 MM}, npHueMm ¢ peocTart-
HOfl MPOBOJIOKH H3OJSAIKIO MOXKHO He YAaJATh. 3aTeM coefHHeHHble Ta-
KHM crnoco0oM MPOBOJIOUKH BHOCAT B MJaMs ropeiku. Meap npu 3ToM HayH-
HaeT MJaBUTbCA H MPOYHO coeAauHsieT 00a peocraTHeIX nposoga. Ocras-
lieCs KOHUB MELHOM NPOBOJIOKH OTPe3aioT, a MECTO CBAapPKH H30JHPYIOT,
ecnn HyxHO. DTOT CNOCOG MOXKHO NMPHMEHHTDb JAJif COeJHHEHHS MeIHBIX MpO-
BOJOB C NMPOBOAAMH H3 CHJABOB BBEICOKOTO CONPOTHBJIEHHS.

3. TleperopeBmuii nmpoBoa OGMOTKH peocTaTa MJIH HArPeBaTesibHOrO
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TEMIIEePaTypH H, NOKAYuBas KIOBETY, NPOSBJAAIOT OKoJso | Muu. [lociae 3to-
r0 MJIACTHHUKY CJerka ONOJAacKHBaloT moj caabofi cTpyefi BOAB U IOTPY-
*aloT 8 1%-HbIl BOAHHIA PAacTBOP AHHIHHOBOIO KpACUTENs, I HEBUIHMOE
10 9Toro H3o0paxeHHe OKpalllMBaeTcs M CTAHOBUTCS BUAMMBEIM. LIBer u3o-
6paxkenuq OyjeT 3aBUCETDb- OT uBeTa Kpacuread. [locje OKpacKku MJacTHHKY
XOpOLIO NPOMBIBAIOT B NPOTOUYHOH BOAE H BHICYLUHBAIOT.

Hdpyro#t cnoco6 COCTOHT B TOM, YTO 3KCHOHHPOBAHHYIO MJACTHHKY MpH-
KaTHIBAIOT De3UHOBBIM BaJHKOM, MOKDHITHIM TOHKHM CJIOEM MeJKO pacrep-
TOR JHTOrpadckoH KpAacKd, NOC/e Yero NposiBJAdOT B BOJE, NMPOMBLIBAIOT,
CylIaT ¥ JaKHPYIOT KaKUM-JIH60 NIPO3PauHbIM JAKOM.

thotorpachmsa Ha nnacTmacce

CywiecTByloT ABa cnocoba mnosayuyenust u3obpakeHuH Ha H3AEHHAX U3
niaacrmace. Ilepbii #3 HuX 3akgdiOyaeTcss B NEpeHoce Ha u3fgeqane (oro-
H306paxeHnsa, MoJy4eHHOro Ha AHano3uTuBHoM ¢oronaacruHke. [Ipu BrO-
poMm crnocobe u3JenHe MOKPHLIBAIOT CBETOUYBCTBHTEJIbHOH 3MyJbCHEH, HAa KO-
TOpYi0 nedaraloT u300pakeHHe C HEraTHBa MpPOEKLUHOHHBHIM CIOCOGOM.

HepBuifi cnoco6 npome no ucnoJHeHulo. KpoMe Toro, OH HO3BOJSET
noJydath H3o6pakeHHe Ha BOTHYTHIX Y BHINYKJBIX MOBEPXHOCTSX. BrophiM
xKe cnocoboM MOMKHO MOJYYHTb H300paXeHUs] TOJNbKO Ha NJIOCKHX MOBEpX-
HOCTSIX.

1. Cnoco6 ¢ nepenocom uszobpascenuss. C HeraTuBa KOHTAKTHBIM HJIH
IPOeKUHOHHBIM CH0oCOBOM H3TOTOBJIAIOT AHUAMNO3HTHB Ha (OTOMJIACTHHKE.
Jdnano3utus He AO/IKeH OBITH CJOHIIKOM MJIOTHHIM.

Cyxofi 3MYJIbCHOHHEIH CJIOH JMANO3UTHBA HAJpe3aloT A0 CTeKJa 10 rpa-
HULAM KaApa NpH NOMOUIH OCTPO 3aTOYEHHOrO cKaJjblesas u wabJaoHa. [lo-
BEPXHOCTDb MJAaCTMaCCOBOro H3JeJusl, NpeAHa3HayYeHHOro AJs NepeHoca H30-
6paxkeHus, TulaTeJlbHO MaTHDPYIOT ¥ 06E€3KUPUBAIOT, NMPOTHPAst ee CJerka
yBRAaXKHEHHON NMeM30BOH My/Apol, a 3aTeM OMOJACKHBAIOT BOAOH.

JlHano3uTHB, OpeJBapHTEJNbHO pa3MoueHHHHA B BoJe, 3alybJauBaloT B
teyenue 5 muH B H5Y%-HOM pactBope QopMainHa, He UPOMBIBAS, NEPEHOCHT
cHayaga Ha 1—2 MuH B 2%-Ubil pacTBOp COJISHOM KHCJOTH, 4 NOTOM B
0,5%-ubiit pacTBOp ¢pTOpHcTOrOo UaTpuA. B mOCJEAHEM DACTBOpE 3IMYJIbCH-
oHHHIH cJ0it KOBOVIBHO GbICTpO OTAeJAeTcst OT crekaa. [lnacrmaccoBoe u3-
nenaiie u Qorocdoft ¢ H306paxeHHeM NOrpyXKawT B BaHHY ¢ BOAoH (puc.
186). Hanoxus noA Bofol ¢oOTOCHOR Ha H3AEJHE, €r0 OCTOPOKHO H3BJIE-
KaloT M3 BOAbL H MATKHM (JefiieM paspaBHHBaloT ¢orociaoll, yaansas H3-
HOA Hero ocratku BOAHL. [locie 3Toro usfesnne cyliaT npud KOMHATHON TEM-
neparype.

Bricoxmu#t dotocaofi ¢ usobpaxeHueM MOXKHO HOABEpraTh BCEM BHAAM
JONOJIHATENLHOR oTorpacduueckoii o06paGOTKH — pPETYLIMPOBATb, TOHHPO-
BaTh U PACKPAlIMBAaTh AHHJIHHOBbHIMH ¢ororpadHuyeCKHMH KpackKaMH. ¥Yao6-
Hee, KOHEUHO, TOHHPOBAThb CaM JMaNO3HTHB A0 OTAeJeHus (oTocs01.

3akalouuTeJqBpHOH onepaunuefl ABIsSETCA JAaKUPOBAHHE H3JEJNUS JIOOLIM
npo3paulbiM JakoM. H3deausd, NOKpHTHE HHTPOJIAKOM, MOXKHO MBITh He
TOJIbKO XOJOJHOH, HO U ropsadeil BogoH.
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Cneayer ydecth, 4TO IpH OTAE-
JIEHHH  3MYJBCHOHHOIQ CJOS  OT
CTeKJa [AHANO3HTUBHOH m/acTHHKH
OH HEMHOro, HO PaBHOMEPHO BO BCe
CTOPOHBI pacTaluBaeTcs, U Kaip He-
CKOJIBKO ~ YBEJIHYHBAETCS; MO3TOMY
Kafp Halo OpaTh HECKOJBKO MeHb-
IUHX pa3MepoB, 4eM TpeGyercs.

2. Cnoco6.c amyabcupoBanues.
Hsaeaue u3 njacTMacch mpeiBapH-
TEJbHO MAaTHPYIOT MEeM30BOH Nyapo#t
H TIPpOMBIBAIOT. Tlocae storo Ha noa- Puc. 186. Ilepenoc ¢otocnon ¢ niobpa-
FOTOBJICHHYI0 MOBEDPXHOCTH HAHOCAT MeHHeM Ua H3jesiHe
MOJCJOH CJeAYIOmEro ¢ocTana:

KenaTon ., & v « v v v 0w e Ir
Cnupr-pektdukat . . . . . . . . . . . 04 Ma
Kap6osopas kuciota, 50%-unil pacteop . . . 0,3 ma
KBacun xpomosnle, 5%-Hpit pactop . . . . LI,5 ma
Bola nucTHAAMpOBAHHARE . . . . .« . . . 100 Ma

JKenaTuH 3aiuMBalOT HEGOJBUIMM KOJIMYECTBOM BOAH U JaOT eMy Ha-
6yxHyTb, 1OC/Ie YEro paclaBJsioT Ha BOAsHOH Gawe. K mosyuyeHHoMmMy pa-
CTBOPY NpPH HeNpepbBHOM MOMEIIHBAHHH OJHBAIOT OCTAJbHOE KOJHYECTBO
BOJEI, B KOTOPOM pacTBOpEHH OCTaJbHHE BeulecTBa. PacTBop A0axeH GbITh
TeIJIbIM.

[oacnok ayulie Bcero HaHOCHTH, o6auBas uM usfenue. [locae npocy-
Kd Ha NOACTOH HAHOCAT CBETOUYBCTBHTEJIBHYIO XJOpocepeOpsHyI0 3MYJlb-
CHIO, MPHI'OTOBJIEHHYIO caeAyiomuM o6pasom: 30 r xesaTHHa XOpOIUEro Ka-
YecTBa 3a/HBAIOT HeGOJBIINM KOJNHYECTBOM IHUCTH/JHPOBAaHHOH BOAH. Il0-
cie HabyXxaHus »KeJaTHHa pacTBop mojorpesaior go 50°C, pacTsopsioT B
HeM 20 T XJOpHCTOrO HaTpUS M JOJHBAIOT Temaoi BoAo# A0 400 MJ.

OtaeapHo npurotoBasiior 10%-HEl pacTBOp asoTHokuciaoro cepeGpa H
B TEMHOM noMeuleHud (mpu cBeTe KpacHOro (OHapsi) MpH 3HEPTHYHOM MO~
MeUIHBaHUH CTeKNSHHOH masoyko# BAMBaloT 50 MJ 3TOTO pacTBOpa B NOJ0-
rpethiflt 4o 50° C »KeJlaTHHOBHIY pacTBOp XJopucToro Hatpusa. Iloayuenuyio
IMYAbCHIO BHIJEPXKHBAIOT OpH TeMnepaType 50—55°C Ha BoAsiHON Gake B
TemMHoTe 2—3 4. CBeTOUYBCTBHTEIbHOCTh 3MYJbCHU NPU 3TOM HOCTEHEHHO
BospacraeT. Bosee BbICOKas TeMmmepaTypa HarpeBaHHS MOXKeT NPUBECTH K
NOABJEHHIO Byanu. [10ToM 3MyJabCHIO HJABTPYIOT uepe3 HATHUCT M BJAUBANOT
B Hee 5 M 10%-HOro pacTBOpa XpOMOBHIX KBacCLOB.

OMYJIbCHIO HA TOBEPXHOCTb H3JEJHS HAHOCAT TAKXKe NPH KPacHOM Che-
Te, obauBas usjgenue. ITokpuiToe sMyJbcHeH u3feJHe CylIaT B TEMHOM
wkady. [lesaralor usobpaxenne NpoeKUUOHHBIM crnocoboM. [lpu neuatn
¢ HeraTHBOB cpelHed MIOTHOCTH TpebyeTcss BbAEpKKAa mopagka 1—3 MuH.

Iocae skcnoHupoBaHus cieayer obwiuHas Qororpaduueckas obpabor-
ka (nposBsaenue u ¢uxcuposanue). [oToBoe H306paikeHHe MOXHO TOHH-
poBaTh OGBLIUHEIMH TOHHPYWIMHMH pacTBopaMu. JLJsi MpOYHOCTH peKOMeH-
Ayerca NOKpHTb €€ KaKHM-JIHG0 IpO3pauHLIM JaKOM.

317




image318.png
MonumepHas o6bemyas otorpagms
32 HECKONbKO CeKYHA

O6r1yH0 moJuMeprl 06pas3yloTCsi H3 MOHOMEDOB JOCTATOYHO MeJJEHHO,
OnHako B HEKOTOPHX OPraHHYeCKHX MKUAKOCTAX MOJ AEHCTBHEM CBETA MO-
XKeT NMPOH30HTH MOYTH MIHOBEHHad LeNHas peaknud, # XHIKOCTH 3aTBep-
JeBaeT NpAMO Ha rJa3ax. Ecad Ha TSKOH pacTBOpP HanpaBHTb CBET, IpPO-
NyMeHHBA 4Yepe3 JUANO3UTHB, TO NoJay4urcs obbeMHoe u3obpaxkeHue U3
naacTaka (rorosuiéi Gapenbed) 3a HECKoJbKo cekyHA (puc. 187).

HOas pa6ors nmorpebyercs 40 Ms BOAHOrO pacTBOpa MOHOMEpa aKpu-
nara KaJabuus. ITox AeHCTBHEM cBeTa MOJEKYJBl MOHOMEpPA COEAHHSAIOTCS
Mex1y co6oi, HO g 3TOr0 HYXKHH CBOGOJHEIE 3JEKTpOHH. X ucrounukom
CJIYXKHUT Apyroe BeuecTBO — TPU3TAHOJaMHH (YeThlpe Kalljiu), KOTOpoe He-
obxoquMo n06aBUTb K pacTBOpy akpusara kaJabuufi. Ho uToGnl 3acTaButh
TPUSTAHOJIAMHH OTAATh 3JEKTPOHH, NPUJETCA BBECTH TPEThE BELIECTBO —
KpacuTesb, MOIVIOAIOIMUH CBETOBYIO 3Hepruto. ['OAfiTcss KpacuTeld Bcex
IBETOB, HO B JOMAaIlHHX YCJOBHSX yAoOHee APYrdX MeTHJEHOBHIA roJy6oi:
OH NOrJomaeT KpacCHHI CBET, KoToporo GoJplie BCEro B CHEKTpe JaMn
HaKaJuBaHHA (Kpacuress OepyT Takxke 4deThipe Kamad). PacrBop, cocras-
JEHHBIA W3 3THX TpeX BeINecTB, B36a/THBAIOT H MOKPHBAIOT UM CTEKJSH-
Hywo naactaHy paamepom 13 X 18 cM, a 3aTeM mpOeUHPYIOT HA Hee H306pa-
xenue. Ha crtekse o6pasyercs cao#t nonumepa, TOJNIHHA KOTOPOrO 3aBHCHT
OT SIPKOCTH CBETa.

Ecau npoeuHpoBaTs Ha pacTBOp HEraTHB, To H300paiKenue GyAeT Mo3H-
TUBHBIM. TeMHBle MecTa Ha HeraTuBe IPONYCKAalOT MaJjO CBETa, CJIOH MOJIH-
Mepa noJydaeTcsi TOHKMM H, 3HauuT, Oosee cseTanM. Bnpouem, ecau pac-
cMaTPHBaTh H300paxKeHHe B OTpaXKeHHOM CBeTe Ha TeMHOM (oHe, TO OHO
[OKaXeTCH HeraTHBHELIM.

FoToBuTh nAacTHHY K 3KCHOHHPOBAHHIO NpOILe BCEro TaK: HmpoMoiTre
ee CTHpaJbHbIM MOPOLIKOM, HPOTPHTE BAaTOH, CMOYCHHOH HAaLIATHIPHLIM

$omoyfenusumens

Fopmux S
(aoem, napagun) Monomep

Puc, 187, Croco6 monyuenust mouMepHoit oGbeMuoft
: ¢dororpaduu
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CHHPTOM, H OMOJIOCHHTE IHCTHJJMPOBaHHOH BOJOH. BhTepes crekJao Ha-
yXx0 HIbTPOBAJIbHON GyMaroil, npu/HNUTE K HEMY MO KpasM 3aMasky H
‘HallefiTe B TaKyl0 KiOBeTY MoHoMep cjioeM |—2 Mw. Ilomuure, uyro BH
¥MeeTe JeJ0 He C 3MYyJbcHEH, a C XHUAKOCTHIO: CTeKJAHHAA TJacTHHA J0J-
JKHa OHTDb YCTAHOBJEHA TOPU3OHTANBHO. Ee MOXKHO, HanpuMep, NONOXKHUTDL
Ha OCHOBaHHe ¢oToyBeauuuTenass. [loanMep obpasyeTcs cHayajla Ha BepX-
Heil MOBepXHOCTH XHAKOCTH, a 3aTeM pacTeT BHu3. Ecaum crekino xoporo
O4HLIEHO, NMOJHMepHOe u306paxeHue OyIET AEpHKAThCAd Ha HeM He XyXe
obbraHoft porosamyabeuu. Toabko He 3abyAbTe, YTO NpPH 3TOM H300pakeHue
ROJIy4yaeTcss 3epKaJbHBIM, M, 3HAUMT, JHAMO3HTHB (MJH HeraTHB) HYKHO
BCTABJATh B (GOTOYBEJNHUYUTENb «3aA0M Hamepeay,

285 thororpathus Ha Kepammke

INoayuenue dororpaduyeckux u3obpakeHUuli Ha KepaMHUECKHX H3Je-
JusiX OCHOBAHO Ha CBOHCTBAX HEKOTODPHIX KJIEEBBIX BEWIECTB NpHOOpPETaThb
CBETOYYBCTBHTENBHOCTD Nociae 06paboTKU UX COoNsIMH xpoMa. TakuMu cBofi-
cTBaMu 00/7afaloT rymMMmuapabHK, HeKCTPHH, KeJAaTHH u JApYTHe KJeeBble
BetiectBa. Ilod naeficTBueM cBeTa oHU 3aAyOJHBAIOTCS U TepSIOT KJIEHKOCTb.

C HeratuBa KOHTAKTHHIM HJIH NPOEKUHOHHBIM CNOCOGOM H3rOTOBJSIOT
Auano3utuB. 3aTeM 6epyT CTeKJSHHYIO MJACTHHKY, TINATeJbHO HPOMBIBAIOT
BOJO#H 1 06e3XKHPHUBAIOT B PACTBOPE CJAEAYIOIIETO COCTaBA:

Kuciora cepHass KOHUeHTpHpOBaHHast , . , , 50 Ma
Kanuit IBYXpOMOBOKHCAMHA . . + . . . . 5r
BOIla.a';....n-n.....500MJl

B 3TOM pacTBOpe MJACTHHKY BHAEPKHBAIOT HE MeHee 4aca, 1ocje 4ero
TIIATEJNbHO NPOMBIBAIOT MOJ CHJIBHOH CTpye#l BOAHW M CYIIAT.

IMoprorosnenHyo Takum o6pa3oM MIACTHHKY OOJHBAIOT CBETOYYBCTBHU-
TeJbHON HAEKCTPHHOBOH 3MyJbcHel, COCTOAIEH H3 CMECH IBYX PacTBOPOB.

- Pacreop A
JHeKCTPHE & 3 o =+ « 2 2 + + + + + 2« 87
Caxap paduHApPOBaHHBI® , - . . + . . 4 « 47T
Boﬂa I‘Opﬂ'{aﬂ r oz ® 2 3 T 4 2 v % ax v w 70 MAa

pacTBOp NpH HelpepbiBHOM INIOMEMHBAHHMH NOBOAAT A0 KHIIEHHH, NOCTEe
Yero CHUMAawT ¢ Or"d.

Pactsop b

AMMOHHR [BYXPOMOBOKHC/IHI B TODOIIKE » , » 57T
Bogaropsgast . . . . . + + . . .« « .30 Mma

O6a pacTsopa CMeWIHBAIOT, OXJaXAAIOT 0 KOMHATHOH TeMIepaType H
PUIABTPYIOT.
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{loagroropneHHoe CTEKAO0 OepPyT 3a YroJoK H, AepKa TOPH3OHTAJBHO,
Ha/HBAIOT Ha €ro MOBEPXHOCTb HeOOMbLIoE KOJHYECTBO 3Myqabcuu. Hakio-
Hfifl CTEKJIO B Pa3Hb€ CTOPOHH!, JAIOT 3MYJbCHH PacTeybCs MO BCeH MOBEpX-
HOCTH, NOCJle 4ero M3OHITOK 3MYJbCHH CAMBAIOT C yria miacTuHku, CTeKJo
CO CJoeM 3MYJbCHH MOMEmAa0T B CYLIHJBHBIH IIKad B TrOPH3OHTAJILHOM
[OJMOXKEHHH H BRICYWIHBAIOT npu 50—60° C, TimarenbHo obeperas OT MbLLIH.

Toruac nmocae cymiky, noKa MJIACTUHKA elie HE YClesaa OCTHTh, NMPHCTY-
NaT K nedatd. JlHano3uTHB PEKOMEHJAyeTCs NpPEABApDHTEIHHO Harperhb A0
TEMIIEpaTypHl MJIACTHHKHY.

CJ/l0KeHHEE BMecTe AMANO3HTHB H IUIACTHHKY BHICTABJSIOT Ha ApKHH
ceeT. [Ipu namne momHocTeio 1000 BT Ha paccrosihuu 30—40 cM npu cped-
Hedl MJOTHOCTH JAMANO3UTHBA 3KCNOHUPOBaHHE HAJHTCH MNPUOIH3HTEIBHO
5—6 MuH. M3o6paxeHue Ha NJacTHHKE [IOC/Ie MEYaTH JOJKHO ObITh eABa
3aMeTHo.

DKCIOHHPOBAHHYIO NJACTYHKY MOABEPraioT CyXOMY MNPOSIBJIEHHIO NpH
noMom HaAraasypHoft KepaMHYECKOH KpacKH, CMEUIaHHOH ¢ (JiocoM.
GurocaM, WIH NIaBHSIMH, B KEPAMUUECKOM NPOU3BOACTBE HA3LIBAIOTCH Be-
IleCTBA, CNOCOGCTBYIOLLME LIEMEHTHPOBAHHIO KPACKH M CHEKAHUIO €e ¢ IJa-
3ypoBaHHOH MOBEPXHOCTBIO KepaMHYeCKOro u3jenus. B KauecTBe ¢utocos
NIPUMEHSIOT: [0JeBOf IImaT, MeJ, AOJOMHT, TOJIYeHoe cTekao ¥ Ap. Kpa-
CKY H3MeJbYaloT JO COCTOSHUS! NMYAPH, a 3aTeM [POCEHBAIOT Yepe3 MesKoe
CHTO.

Xopoiue pe3yJabTaTH JAaeT YepHas HaAraasypHas KepaMmHuyeckas Kpac-
cka Nt 1021 ¢ kepamuyeckum ¢arocoM Ne 6. IJs1 nmodyyeHHs KOPHUHEBOrO
TOHA u306pakeHus K yKa3aHHOH KpacKe npHMeHIHBAIOT HAAIVIA3yPHBIH Ke-
pamuueckuil nypnyp H3 pacuyera 4—6 r nypnypa Ha 100 r Kpacku.

[MposiBneHue 3akjaioyaeTcs B 3aNyJApUBAHUH SKCHOHHPOBAHHOTO CJIOS
MJIACTHHKY KpAacKoH MATKOH OelHubell KHCThIO KPYTOBBIMH JBHKEHHSIMH A0
nosiBeHus uzobpaxenus tpeGyeMol nuaorHocTd. Ilpu nepemeuarke usobpa-
JXeHHue fnocje 3aNyApHUBaHMA noJdydaercs GJeAHBIM, a NpH HeJoNeyaTke —
nIOTHHIM, Paborath ciaelyeT B CYXOM [OMeLIeHHH NpH TeMnepatype 19—
20° C.

[IposiBJeHnyI0 MIAaCTHHKY [JIs 3aKpenJeHus KpacKd o0auBalOT KOJJI0-
JHAHBIM PacTBOPOM.

Koanopuit menmuuuckuit 4%-umit ., 5 . . , 100 ma
Cnupt-pekTupakaT , + . + - . . . . . 5 60 Ma
Sbup cepubit . . . ., . o . . ., . . 40 Ma

Cao#t 3Toro pacreopa OLICTPO BHICHIXAET, IIOCJE YEro ero MnoApesaiot
CKaJiblieJeM HJH Je3pHeM OpuTBH MO FpaHullaM HYXHOTO Kajpa.

Caepyomas onepanud 3akjal04yaercd B OTAeJNEHHU CJ0s OT crekaa. daa
3TOr0 MJAACTHHKY ¢ H306pa)eHHeM MOrPYKAKT CI0eM BBEPX B LICJOYHOM
pacrgeop.

bypa Kpucrajsmgeckad . , . . . . . . . 1257
Eapgku#t warp . . , . . . . . . . . . . 25r
Boma ropawas . . . . . . . . . . ., .500wmn

Pacrsop npeiBapuTeqbHo OXJaXAaloOT N0 KOMHATHOM TeMIepaTypsl.
Kak TC/IbKO CiI0#l HayuHaeT OTCTaBaTh OT CTEK/A, NJAaCTHHKY OCTO-
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POKHO HIBJACKAT K3 pacTBOpa, NPHACDKHBAA [JICHKY 34 Kpasd, H O0poMul-
BalOT nMoMl odeHb caabod cTpyedl BOAbl B TeUEHHe HECKOJNBKHX CEKYHA.

IloBepxHOCTE KepaMuuecKoro H3Aesusl TUIATEJAbHO [POTHPAIOT BaTHLIM
TaMMOHOM, CMOYEHHLIM B OCe3:KHPUBAIOLIEM pacCTBOPe, a 3aTeM [Opo-
MHIBAIOT NOJA CHAbHOH cTpyefl BOabl, MPOTHpPas 4HCTOH BaTof.

Hans nepenoca uzoBpameHus kepaMHUecKoe H3leaue NOTPYXKaioT B BaH-
Hy ¢ uncrod BofoA. Tyaa xe nepenocsiT M NJAACTHHKY C H300paxkeHHEM,
npenBapHTEIbHO nepesepHyB ee csaoeM BHu3. llepka usjenne mofx BOROH H
HAJOXHB MJAaCTHHKY Ha NOBEPXHOCTb BOALl, JIETKHMH KOJeOaTenbHbIMH
ABHXKEHHAMH 3aCTaBJAOT CJ0H OTAeAHTbCH OT MJACTHHKH M Jieyb Ha [0-
B@PXHOCTDb U3IeJHS.

[Tocae sroro usjenue #H3BJAEKAIOT U3 BOJAB, JEFKHMH NPHKOCHOBEHHSIMHA
pacHpaBJfiOT NJeHKY ¢ H300paKeHHEM H CTABAT H3IeJHE AJS NPOCYIUIKH
B CYXOM, cBOGOLHOM OT NblJH NOMELIEHHH.

3akaounTebHOR onepanHeli sasaserca o6xur. Hsieauwe noMemalror s
MydespHYI0 neub ¥ B TeueHHe 1,5—2 4 BLIAEPKHBAIOT NPH TEMIepaType,
yKa3aHHOR B XapaKTepHCTHKe NJAaBKH JaHHOH KepaMHuyecKo#l Kpacku. Tem-
neparypa 3Ta AJs pas/JHUYMBIX Kpacok KojeGaercs or 700 mo 800°C.

ITo okonHyanuu 06KHra neub BHIKJIOYAT, a H3AEJHIO QAIOT DOCTENeH-
HO OCTHITb B TeueHHe 5—6 4, He BLIHHMAs H3 NeYyy 4 He OTKpHIBas ee.

Bce onepanuu M0XHO BbIIOJHATb NPH c1aboM 3JeKTPHUECKOM OCBeLie-
HUH,

Mororpacma Ha TKaHK

[pusoanMblfi HUuxke cnoco6 03BOARET NOJYYaTh HECMBIBAEMbiE, XHMH-
YyecKH # MEXaHHUYeCKH ycToHuuBnie $oToH306paxeHHs Ha JIOOLIX TKaHAX
(nbHsHBIX, OyMaXKHBIX, WENKOBHX H AP.).

Hosyio TkaHb ¢ annperypoii npeaBapHTe/IbHO CTHPAIOT, 4T06bl YAATUTS
KpaxMmaJ. Ilepel Havasom paGoThl Cyxyioo TKaHb CMayHBaiOT BOJOH H, He
BbIXKHMasl, noJBelUHBAIOT 3a jABa yronka Ha OenabeBbix 3axuMax. [lomcox-
LIyI0, HO €llle ChIPOBATYlO TKaHb MOTPYXawT Ha 3—4 MHH B pacTBOp:

Caxap padHeHpoBanumfi . . . . . . . . . 10vr
BunHas (uau JMMOHHAf) KHCIOTA . . ., o Ip
Bypa KpHCTa/UIHYeCKa#s . , . » s+ « +» « . 057
Cotb MOBAPEHHAT ., 4 & & 2 v + s + 4 6r
Boxa . . . . . . . . . . . . . .200 Mn

Pacteopy caellyeT AaTb OTCTOATbCSA, a 3aTeM CJAHTb €F0 C OcajlKa.

Xopollo npONHTaHHY0 B STOM pacTBOpe TKaHb Pa3sselHBAIOT AJs 0PO-
cywkd., Pa6oTaTh MOXHO NPH CBETE,

PacrBop coxpaHsieTcs TpH-ueThipe AHA. [losBjeHHe B pacTBOpe XJOIbe-
BHIHOrO OCaAKa yKashBaeT Ha ero mnopuy, O6paGoTannas ke B pacTBOpe
TKaHb OTIHYHO COXpaHseTcsl H MoXeT ObliTb 3aroTOBJeHa BNPOK.

IToxroroB/aeHHylo TaKHM 00pa3oMm TKaub Nepep MeYaThbi0 OYYBCTBJAAIOT
8 pacTBope:

It B. BacraHoB 821
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A3OTHOKHCJOE cepebpo . , . . 4 .+ + « o 8r
Bona pucruanupoBaHHas . . o« . . s . . 100 Ma

JToT pacTBOp BJAHBAIOT B KIOBETY M ONYCKAKOT B HErO TKaWbp Ha 2—
3 MuH, a 3aTeM, He BBIXKHMASR, PACOPABJAT €e H PasBEWINBAKOT AJS NPO-
cyitkd. Tkanb o6pabaTeiBaloT B pacTBOpe NpH clabOM 3MEKTPHUECKOM CBe-
T€ MJIM NPt CBeUe, a CYWIaT — B TEMHOTE.

[eyaraloT usobpaxende Ha TKaHH C MNOMOLIbIO OGLIKHOBEHHOM KOMR-
POBAJIbHOW pPaMKH NpPH OpaHXKeBOM HJH KpachoMm ceere. Uro6wl BbicTyna-
0ilHe 3a fpellesb! PaMKH Kpas TKaHH He 3acBeYHBaJHCch, HX cobupaior 4
3aKPBIBAIOT YEXJOM H3 YepHOH MaTepHM. 3aKnagbiBasi TKaHb B KONMHPOBaJb-
HYIO paMky, caeast 3a TeM, 9Tobbl BOJIOKHA TKaHH He NEPEKalIHBAJHCh.
ClnIKOM CHJbHO HaTHTHBATb TKaHb He CJeyer.

[leyaTs BHINOMHAIOT TPH paccesHHOM JHeBHOM CBeTe; BblAePHKKa OT
15 10 30 MuH B 3aBHCHMOCTH OT NJIOTHOCTH HEraTHBA.

[Nocne nevaTH aas ypaseHHs H3JIHIIHEr0 XJIOPHCTOrO cepebpa TKaHb
XOPOIIO CTHPAIOT B YHCTOH XOJOAHOH BOAe npH c1ab0M ocBeLleHHH, 3aTeM
OTXHMAIOT H NOTPYyHAIOT B (HKCHPYIONYI0 BaHHY CJEAyOUIer0o COCTaBa:

Tuocyabdar Hatpusa kpacTasandeckadi . « » 20r
YKCYCHOKHCABIH HATPHH . . « o 4 o+ 5 + 5r
Boza . . . . . . . & s s « s s s s+ » 100 Mn

BMecTo YKCYCHOKHC/IOTO HaTpPHS MOXHO B3fTb 2 I' POLAHHCTOrO aMMo-
Hud. OHKCHPOBAHHe AJHTCA 3-—4 MHH, NOCJe 4ero TKaHb XOpOIUQ NPoOfo-
JIACKHBAIOT B BO/Ie, BHIXKHMAIOT, CYIIAT H PasryiaxXHBalOT TOPAYHM YTIOFOM.
Bo BpeMs nporiakuBaHus H306paxeHHe YCUIHBACTCS.

[lonyyeHHoe Ha TKaHH u3006pakeHHe MOXHO TOHHPOBATD.

KopuuHesb #i 14BeT nojyyaercs, €cjiu NOrpy3uTh OTIEYaTOK B CJe-
AYIOLHH pacTBop:

Pacteop A
THADOXHHOH 4 & » + + o« 2 2 2 o ¢« + « 257
Bopa . . , . . e s s - . . 100 Ma
Pactrop b
JIHMOHHAS KHGJIOTA . , 4 & + v « s s 10 r
Boaa . . . . . & ¢ s 4 v s s s . . . 100 M

O6a pacTBopa CMellHBAIOT HemocpeJCTBEHHO MNepel ynortpelieHHeM,

Kpome okpackn B pacTBOpe NPOHCXOAHT H HEKOTOPOe yCHJeHHe H30-
6paxennsi, DTHM MOXKHO BOCIIONb30BaThCs JJIS HCOPaBJIEHUs BegonepikaH-
Hblx orneyatkos. CjleayeT HMeTb B BHAY, YTO npu o6paboTke B 3TOM pa-
CTBOpe TKaHb HEMHOrO KeJTeeT, 103TOMY OTMEYATKH Ha OeJblX TKauax
obpabaThiBaTh 3THM CHOCOOOM He peKOMeHAyeTcH.

[locne TOHHPOBAHHA TKaHb XOpOMIO IIPOMBIBAIOT H CylIaT.

CuHu# UBeT nmoiyyaercs nyreM o06paGoTKH oTneyaTKa MOCJEX0Ba-
TeJbHO B ABYX PacTBOpax.

Ilepeu# pacrsop

CBHHEl, A30THOKHCJBIA , , . . . 4 +» » = 2 ¢
Kpacnas KpoRsiuas cob . . . . . . . . . 3r
Boga . « . . . . . . « . . 4w .« . .00 Ma
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B 3toM pacrtsope npoucxoaur orfenausanne u3obpaxenus. Otbesnelr-
HbIH OTHeyaToK 6e3 BBKHMaHHs NpOMbeiBaT 1—2 MHH B npoTouHo# Boic
JJifl ylajleHust KeATOH OKPacKH H NepeHoCsAT BO BTOPOH pacTeOp.

Bropoit pactsop

XJI0pHOE KEE30 4+ . . 4 v . <+ o4 e » 2r
Boﬂ\a L T T T T T S S R S B 100 ma

B stom pacTeope H30693}K6HH6 BHOBb NOABJAETCHA H NOCTENEHHO H3-
MeHseT UBET OT GJIEIIHO‘FOJIYGOFO JO HHTEHCHBHO-CHHErQ I[BeTa. Honyqua
KeaeMbli LBET, TOHHpOBaHHE mnpepbiBalOT, TKaHb NPOMBIBAIOT B MpPOTOY-
HOH BOJE W cywiar,

thororpacua Ha AepeBe

Jlia Toro uto6H noayuHTb (OTOOTNEYATOR Ha HepeBe, Haf0 Npexje
BCEro MPHFOTOBHThL DOBHYyl0, 6e3 mIepoxoBaTOCTeHd JepeBAHHYIO [OUIEUKY.
[epen HaneceHHeM CBETOUYBCTBHTE/JBLHOIO CJ10S JLOUIEYKY NOKPHIBAIOT I10A-
cnoeM, ytobbl 3aMOMHHTb MeJIKHe HepoBHOCTH noBepxHocTH. [logcsoi coc-
TOHUT U3 CJEeLYIOIHX BEIIECTB: ’

Muao T L T S T SR S Y 3;5 r
Kematdi . . . . 4 .+« 4« v o2 4 . s 35T
Boza . + » + + v v ¢ v v v o v o . 200 ma

Habyxuwnit B Boge XeJaTHH MOMEINIAIOT B FOpAYyl BaHHY U nepeMe-
WHBAWT A0 [OJHOTQ pacTBOpeHHS, 3aTeM Aobasasior Gesoe MBIJIO H Tak-
Ke JNaioT eMy pacTBopuTbes. B noayuennyio Maccy A06aBasiioT HEMHOrO
(0k0J10 7 T) cyXHX HUHKOBbIX GesH/i. 3aTeM ee MpoieKUBAIOT Yyepe3 TpH-
yeThipe CJIOS MapJid H B TelJOM COCTOSHMH BTHpAIOT B Aepeso. Macca poa-
KHa JOXHThCS Ha AEpeBO POBHEIM TOHKHM cJoeM. [lo BHICHIXaHHH noacaos
Ha MOBEPXHOCTb ZOUIEYKH UIMPOKOH MATKOH KHCTbI0 HAHOCAT CJOH TakKoro
cocraBa:

X/opHeThIf amMMoHHl . . . . . 4 . . o« s 25T
JIuMonHas kKHcOTA , , . , . « . .+ . « 027
Boia « . v v v v ¢ x4 e s 4 e e . 25 Ma

Koraa sMyJibCHSI BBHICOXHET, MJIRCTHHKY OUYBCTBAIAIOT CJEAYIOUIHM pa-
CTBOPOM:

Asortnokncnoe cepebpo . . . . s+ 4 s s 10T
Boﬂapillvvii'iillilllooMﬂ

Bce onmepaulin (X0 3KCIOHHDOBAHHS) BBLINOJHSIOT 8 TeMHOTE HJIH NpPH
cJ1a60oM KEJATOM CBeTe.

B cTek/JfAHHYIO MJH 5MAJHDPOBAHHYIO MOCYAY HaIHBAIOT CBETOYYBCTBH-
TelbHBIA PAcTBOP M ONYCKalOT B HEro 3aroTOBKY JHLIEBOH M0BepXHOCTHIO
BHu3 na 1—2 MuH. Cyliar 3aroTOBKY B FOpPH30HTAJbHOM MOJOKEHHH.
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QDOTOHEraTHB, MNPHKATBHIA 3MyJibCHEH K CBETOYYBCTBHTEJNbBHOMY CJIOIO,
SKCMOHHPYIOT HAa COJNHEYHOM HJIM paccesTHHOM cBeTy. Brizep:kky omnpene-
JIAI0T BH3YyaJbHO, TaK KaK H300paxkerue CTaHOBHTCS BHAUMEIM BO BpeMs
9KCNO3HUHH.

[Tocne 3xcnoHHpOBaHHS OTNEYAaTOK NOFPYKAOT Ha HECKOJILKO CEKYHA
B caabuii (3—5%-Hufl) pacTeop MoBapeHHON coaH. 3aTeM TmiaTeabHO NpoO-
MBIBAIOT H 3aKpemisioT B pacTBope rumocysibdura (250 r Ha 1 o1 BoAH).
[Tocne vero ciepyer 15-MuHYTHAs NpOMbIBKAa B NPOTOUHON BOJE W CyMIKA.

DoTooTHIEYATOK HA depeBe MOXKHO PAaCKpacHTh XYAOMKECTBeHHLIMH Mac-
JAAHBIMH KpackaMu. Uto6hn Kpacka Jiyylle npucrana K nosepxHocTH, do-
TOOTNEYATOK NpeABApPHTENbHO NPOTHPAIOT CKHOHAAPOM.

PackpacuTh (0TOOTNEYaTOK MOXHO AHGO B HECKONbKO LBETOB JHGO B
oauu. [IpH 0LHOTOHHOH pacKpacKke KpacKy CMeUIMBAIOT CO CKHNIHAAPOM Tak,
uytobbl noJyunsach He OuYeHb JKHAKas Macca. Ha Kycok Barel HaGupaioT
HEMHOTO KDAacKH H JIEPKHMH KDYTrOBbIMH IBHXKEHHAMH HAHOCST €e TOHKHM
CJ0eM Ha BCIO MOBEPXHOCTb (oOToOTNeyaTKka, He obpalllas BHHMaHHS Ha OT-
Ienbubie AeTand “3o06paxenus. 3aKOHYHB 3Ty ONepalHio, KYyCKOM BaThH
TaK pacnpenensiioT HaHeCceHHYI0 Kpacky, yTo6bl OHa PaBHOMEDHEIM CJOeM
MIOKpPHIJIa BCIO MOBEPXHOCTh #306paKeHus.

[Toka kpacka He BbBICOXJIA, MPHCTYNAIOT K yAaJeHHIO ee CO CBEeTVILIX
yuacTKkoB oTooTueuartka. [lesaloT 3T0 ¢ NOMOIIbIO pacTylieBKH — TOHKOH
3a0CTPeHHOH MaJoYyKH, HAa KOHel, KOTOpoH NJIOTHO HaMOTaH KYCOK BaThl.
Uro6bl yAanuTh Kpacky c¢ GJHKOB M CBeTOBBIX [STeH, pacTyuleBky cJierka
CMauHBaIOT ckunupapoM. C MOJAYTOHOBBIX YYaCTKOB KpPacKy CHHMAlOT ua-
CTHYHO, @ B TeHEeBbIX — OCTABJAIOT HETPOHYTOH.

Bnaromaps KoHTpacTy Mexly HETPOHYTHIM CJO€M KPacKH Ha TeHesbX
yuyacTkax, MOJYTOHaM H CBETOBHIM 6JsiHKaM pPHCYHOK npuHobpeTaeT COYHOCTD
u ray6uny. Jlyume Bcero Aas OLHOTOHHOH pacKpacku NPUMEHSTb CJAeRY-
I0llIHe MacJsiHble KpacKkH: Kpanjak KpacHHIH — /15 KpacHoOro lsera, Kpaf-
JaaK $HOJMETOBMH — s HHONETOBOTO, NapHKCKYI0 CHHIOW — IJI CHHETO H
QepHYI0 Caxy — LJIS UepPHOro.

Texunka packpackH B HECKOJIbKO LIBETOB NPHMEPHO OJAHHAKOBa C TeX-
HuKOHl onHOTOHHOH packpackH. Kak npaspio, pacKpacky HaYHHAIOT C Ca-
MbIX GOJBUINX YYaCTKOB W BEAYT K LEHTPY.

OwHn6KY NpH pacKpamMBaHHH MacJAsHEIMH KpacKaM# JIerKO HCHPAaBHTb,
Ecau packpacka He yLOBJETBOPSieT, KPACKy YAANAOT CKHIULAapOM.

[Tocne Brickixating MacAsiHOH KpaCKH roTOBoe H306paKeHHe MOKPHIBAIOT
GecuBeTHEIM JaKOM,

Penvedpuan cpororpachus

Hcnonbsys cnoco6 peabedHofi dororpadus, MOKHO MOJAYYATh HA 0JI0-
CKOCTH BHIIYKJOe H306paskeHHe, U3BECTHOE B HCKYCCTBE NMOA Ha3BaHueM Ga-

peabea. bapeabedHble clenky MWHPOKO HCHIONB3YIOTCA NPH YKpalleHHH
IIKaTYJ 0K, CyBeHHPOB, aJb6OMOB U T, A.
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Ilponecc wusrorosneHuss Oapenbe-
¢oB TpeGyeT OT HCHOJIHHTENsi H3BECT-
HbIX XyHOXKECTBEHHBIX HaBLIKOB, HeoB-
XOAUMBIX AJI1 peTYWHpOBaHHA TOTO-
BbiX chaenkoB. [lostomy cHavana ayu-
we nogobpaTh TaKue OpHIHHAJM, LIS
KOTOpbiX Tpefyercss MHHHMaJjbHas pe-
TyWb, MeHblle apyrux HyxaawoTca B
HOCJeYIoleM HCNpaBJeHHH WITPUXO-
BHE DPHCYHKH.

B npouecce noayuenus pesbeda

Puc. 188. [Ipucnoco6usenne
105 HaHeCeHHH CBETOUYBCTBH-
TeJIbHOTO CJI0A:

- HCNOJb3yeTcs CBOHCTBO XeJjlatuHa Ha-

o a — 3MYJbCHs; 6 — crexkafHHas
Gyxath B Boje. XopowHil peiped, ne- H

nnacruHka; 6 — BOJAfHbIe Napsl;

penamwuif Bce NOJYTOHa, JAaeT pa- ¢ — Klonera
CTBOp H3 CJAEAYIONIMX BELIECTB;
Kematuw . . . . . ., . ., .. 27
YKcycHast KHCIOTA. o o & 4 o . . . 1 Ma
T'ymmpapabug . ... . . . . . . . 0r
Boma . . . . . .o . 100 Ma

KenaTHH # rymMMuapabHK foaxkHB GbHITh BbICIEro Kauecrsa, Ge3 Io-
CTODOHHHX UpHMeceii. [Js mpuroTos/eHus pacTBopa HeoGxoiuMa BOAsHas
6aHsi, cocrosimas u3 ABYyx cocynoB. B meHbwwii cocyd Hasmusaior 50 MJa Bo-
Ib, KaagyT 20 r xkenaTHHa H OCTaBJfiOT Ha 5—6 u aas HaGyxaHus. 3a-
Tem GoJablIOA cocyJ HaNOJHAKT HANOJOBHHY BoAoH M HarpemawT. Korza
TeMmnepaTypa Zocturaer 60—70°C, s Goablloll cocyn omyckaioT MeHbIuH
H MepeMeIHBAIOT COAEpKHMOe, MOKA MKeJaTHH He pacTeoputes. [locne
9TOr0 B PAcTBOP MHOCTeNeHHO A006aBJsiioT rymMMHapabuK, pa3BelleHHHH B
50 ms1 BoAB, H yKcycHywo KHcaoTy. [lonyueHHywo Maccy Xopoulo nepeMetln-
BaOT U GHABLTPYIOT.

Eute Tenayio cMech HaJHBAOT C/10e€M TOJIHHOH B 2—3 MM Ha XOpOIUIU
OTHOJHPOBAHHYIO CTEKJASHHYIO NJACTHHKY ¢ GOPTHKOM H3 OKOHHOH 3aMas-
Kd no kpasM. [lnacTHHKA A0JKHa HaXOAHTbC B CTPOrO TOPU3OHTAJAbHOM
nonoxenuu, JKenatun obnagaer CBONCTBOM CTYAEHHTbCH, NO3TOMY 3MYJb-
CHIO HaHOCAT Ha NJIACTHHKY € NOMOIIbIO MpHCOOCO6IEHHS, NOKa3aHHOTO HA
puc. 188.

OuyBCTBJASIOT 3MyJbCHIO MPH KEITOM OCBelleHHH 3%-HbHIM PacTBOPOM
IByXpOMOBOKHCJIONO KaJsHsl, B KOTOPBIA MOCJe MOMHOrO pacTBOpeHHs IBY-
XPOMOBOKHCJI0TO KaJjHs A00aBJASIOT aMMHaK MO KamfAM A0 MOJyYeHHS CO-
JOMEHHO-KeJTOTO IBeTa.

TemnepaTtypa pacTBopa He HoMkHa MNpesnwaTh 18—20°C. Pacrsop
NpHrOAeH K ynoTpebJIeHHIO B TeUEHHE TpeX-4eThipeX AHed.

DKcno3uIHA NpH CBere JaMnbl HakanusaHua B 500 Bt Ha paccrostiun
0,5 M OT HCTOYHHKA CBETa APH HOPMAJILHOM HeraTHBe IJIHTCH 0KoJo 20 MuH.
[TnacTuHKy NpOABJASIOT PHTMHUHBIM MOKAauHBAHHEM B BaHHOUKe CO Cie-
IAYIOIUM COCTaBOM:

VKcycHast KHCIOTA & & « s o o 2 & « « « 3 MJI
DOPMATHH ., » « » 4 4 4 4 4 4 o+ a4 4 . 3 M
Bojia AMCTHAIHPOBAHHAA . « « . .« . . . 300 Ma

Bo BpeMs nposiBleHHs B TeX MeCTaX, Tle XeJaTHHOBMIE cJOA MeHblle
nojsepraJjcs Bo3geficTeuio cBeTa, pa3byxaeMocTb ero Gyrer Goabwe. Ha

Tex yyacTKax, Fle cBeT AeHCTBOBaJ CHJbHee, BCaencTBHe Gosbluedi 3aayos-
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npubopa MOXHO COeAHHHTH CJEAYOWHM CnocoOOM: KOHLB NpoOBoJa B Me-
cTe OOpHIBa BHITATHBAKOT Ha 15—20 MM u 3audmaior g0 Oaecka WKyp-
KOH. 3aTeM H3 JIMCTOBOH CTall WJM AJIOMHHHA BbIPe3alOT HeGOJbUIYIO
NJIACTHHKY, AeNAlT U3 Hee mydTy U HaleBaloT ee HA HpPOBOAA B MecCTe
coequHenus. IlpoBoa npeiBApHTENBHO CKPEMJSIOT OGBLIYHOH CKPYTKOH.
3ateM My(dTy MIOTHO CxHMawT mjockorySuamu, CoelMHeHnhe mpoBOgOB C
noMouipo MyhTH oGecnedyuBaeT JOCTATOUHO BBICOKYIO MeXaHHUYeCKYIo Mpoy-
HOCTb, HO KOHTAaKT B MeCTe COelHHeHHS He BCerja HajlexeH, a 3TO MOXeT
NPHBECTH K MECTHOMY NleperpeBy NPOBOAA M MEPEropaHHIO ero.

4. CrocoGbl CoeHeHHs HMXPOMa C HHXPOMOM, Melbl0 M ee CHJIaBaMH
H ADYTHMH MeTaJjiaMu NPHBOASATCH B MpakTHuecKoMm cosere 104.

BNA 3apAgKM aKKyMynsiTOpoB

. 6 YHMBepcansbHLIK BLINPAMKTEND
I € GNEKTPOHHLIM PErynMpPOBaHMEM

llepsas xoncrpyxkyus. Beimpamuressb (puc. 26) coGpaH mo MOCTOBOH
cxeMe Ha yernipex auopax /JI1—/4 rtuna J1305. Cuna 3apsapHoro toka pe-
TyJupyeTcss OpH NOMOLIM MOUIHOrO TpaH3uctopa I/, BKJIIOUEHHOro Mo cxe-
Me cocTasHoro tpuopaa. Ilpu u3MeHeHHM cMeileHus, CHUMaeMoro Ha 6a3sy
TPHOAA C MOTeHIHOMeTpa RI, H3MeHseTCS CONPOTHBJIEHHE UENH KoJJieK-
TOp — 3MHUTTEpP TPaH3UCTOpA. 3APSAHBI TOK NMPH 3TOM MOXKHO H3MEHSATH OT
25 MA 10 6 A npu HanpsKeHHH HA BLIXOMle BHOpsMuteas or 1,5 no 14 B.

Pe3uctop R2 Ha BHXOZe BHINPSIMHUTENS HNO3BOJISET yCTaHAaBJIHBATh BH:
XO/lHoe HampsiXeHue BbIMPSIMHTes MPH OTKJiO4eHHoH Harpyske. TpaHe-
tdopMaTop cobpan Ha cepieuHuke ceueHuem 16 cm> IlepBuunas oGMoTKa
paccuHTaHa Ha BKJIOUEHHe B ceTb ¢ HampsixenueMm 127 B (smsoan [—2)
wan 220 B (BeBogn /—3) u copmepxart 350+325 Butkos mposoaa II9B
0,35, Bropuunas o6motka — 45 BuTkoB mnposoaa [13B 1,5. Tpausucrop T/
YCTaHABJAUBAKT HA MeTAJJIHUeCKOM pajiHarope, MJoWaAb MNOBePXHOCTH KO-
TOPOTo A0JKHA ObITh He MeHee 350 cM° ¢ 0GeHX CTOPOH MJIACTHHBI NPH TOJI-
UlHHe ee He MeHee 3 MM.

Bropas rkouncrpyrkyus. CxeMa, npupefeHHast Ha pHC. 27, OTJIHUYaeTcs OT
npeAbly el TeM, YTO C LECJbIO YBeJMUeHHs MaKCuMaJjbHoro toka xo 10 A
TpaHsuctTopel T/ u T2 BKIOUeHH napajdesabHo. CMewmenke Ha 6a3nl TpaH-
3HCTOPOB, H3MeHeHHeM KOTOPOro peryanpyercss 3apsigHbIl TOK, CHHMaercs

fp! 5A

Puc, 26. IIpunnunualbras sJeKTpHYecKas cXemMa BHIpPAMHTENS
(nepBasi KOHCTpYKIHA)
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JIEHHOCTH c¢J0s peabed OynpeT Huxe. Yem
MeJJleHHee npofBJAfeTcs H300paxeHHe, TeM
ray6:xe noayyaercs pedbed. OT npogosku-
TeJbHOCTH NPOSBJIEHUS B 3HAYHTEJbHON cTe-
MeHH 3aBHCHT YOPYrocTh H IPOYHOCTH peJibe-
tda. ITocne nposBReHHS NJAACTHHKY NpOMBI-
BaIOT B TeyeHHe | 4 B BaHHOuUKe cO caAabbiM
pPacTBOPOM COAB H CyMIaT B BePTHKaJbHOM
nonoxeHHu. Kpas mnaacTunk# 0GKJIeHBaIoOT
KapTOHHBLIM GOpTHKOM. JKenlaTHHOBBIH peib-
ed CMa3LIBaIOT TOHKHM cJjoeM MacJaa. B ra-
KOM BHIe peabed MoXKeT CJAYXKHTb MaTpHLEH
IJIS NOJYYEHHS CJENKOB.

[Tponecc monyyeHwss CJAENKOB  OYeHb
npoct. Ha penpedHbd c10fi HaHOCAT NOJY-
AKHAKYIO CMecb, COCTORIIYI H3 [HICA H BO-
OB, B OCTABJSAIOT ee Ha MATpHIe 10 3aTBep-
HeBahus. 3aTBepAeBIIHH CJENOK CHHMAIOT H
cymar. TakuMm of6pa3oM, ¢ ofHOR MaTpHIUH

Prc. 189, Gotopeneduas MOMKHO TOMYUHTH HEOrpaHHYEHHOE KOJNHYeCT-

KOMAsA ¢ Mejlaniu BO KOTHH.

KauecTso pesbeda MOXHO yJaydllHTb, €c-

JH CJIeNKH AejaTb HEe H3 THmca, a H3 BOcKa,

TaK KakK BOCKOBOH CJIeflOK XOpOolI0 nojgaerca peryumnposanuio. CyMHOCTH

peTyIlH 3aKJloyaeTcs B YMeUBbIUEHWH HJY yBeJIHYeHHH BHCOTh pejbeda Ha

OTAeNbHHX yuyacTKax. C peTyluupoBaHHOro cjenka OTVIHBAIOT HOBYIO THI-

COoBylO dopMy, KOTOpas B JaJibHelllleM MOXET CJyXHTh MaTpHUeH Ajs mo-
JYYeHHS] OTNEYATKOB.

C runcoBoit GopMBl MOXHO MOJYYHTH MeTaJJIHYeCKHe KOMHH raJbBaHO-
naacTHYeCKUM cnocoBom (puc., 189) (cm. Takke raasy 4 «Paborn mo
rajibBaHOTeXHHKeEY ),

Mpocroit cnocob npespauieHus
NonyToHOBON thoTorpachmi B LUTPHXOBOH
PHCYHOX

[Moayronosyw dororpaduio MOKHO Jerko NpeBpPaTHTb B IWITPHXOBOMH
pucyHok (puc. 190). Jlyumwme pesyabTaThl moaydaroTcs, ecad (orocHn-
MOK HcloJiHeH Ha MaroBoH Gymare. CHauaJja YepTeXHHIM NepoM o6moadAT
KOHTYypbl oTHeyaTkd. [lenaioT 3TO 4epHOH TyWIbIO XOpOllero KayecTea; B
TYIb NpHGaBAAOT HECKOABKO KPHCTaMJIO0B ABYXPOMOBOKHCAOrO Kanausa. OG-
BOZKA Tylbio He TpebyeT G0JbINOrO yMeHHs, H 1ocje HeCKOMbKHX OMbITOB
MOXKHO AOCTHTHYTb XOPOMIHX pe3yabTaToB. Jlyume o6GBOAHTH TOHKHUMII
IITPHXAMH, KOTOpble B Cjyuae He0oOXOAHMMOCTH JeTKo HcnpasuTb. JKena-
TeJbHO HMeTh ABe oaunakoBbie Pororpaduu. OHa H3 HHX MOXeT CJIYXHTb
o6pasioM i HcOopaBJeHHs OWHOOK.

Mocne HaneceHusa wrpuxos ¢otorpaduueckoe H306pakenHe yLaJfaloT
nyteM orCeluBaHis B Ballie ¢ oCJIabHTeJeM ClefyIOIero cocTasa:
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Puc. 190, Crnoco6 npeBpaliteHis moayToHoBolt dororpadun
B WTPHXOBOH PHCYHOK

1. KpacHasg KpoOBfHAst COMb , « + + » » 5 0P

Boxa . . . « . . . « . « . . . . 100 Ma
2. I'mmocyambpHT &+ . . 4+ + . . . . . . 5, 10°F
Bora . . . .« . . . . . o . . . 100 wmn

Iepea ynorpe6Giennem o6a pacTBOpa CMeNIHBAIOT B TAKOM COOTHOIle-
HHQ: nepeoro pactBopa 10 MJ, sToporo — 100 mJ.

ITocne or6GenuBanvs na Gymare 0CTaloOTCA TOJAbKO KOHTYpH, o0BeneH-
#ibie Tylbio, 3aTeM pHCYHOK NMPOMBLIBAIOT, CyWIAaT M HCHOPABJSIOT, €CJIH 3TO
Tpebyerca.

Cnoco6 wusrorosnenus chororpacapera

O6biunbiM TpaghapeToM H3 MJIOTHOH GyMard HAH OJEHKH HEBO3MOKHO
BHITIOJIHHTb CJIOXHBIE PHCYHKH, TaK KaK erg OTAeJibHble YYacTKH €1abo CBA-
3aHn Mexay coboii. Tpadaper, usroTosseHHbIl ¢oTocnocoboM, He HMeeT
3TOr0 HeJOCTaTKa M NO3TOMY MpHMEHseTCs B XYA0XKeCTBeHHO-IAeKOpaTHB-
ublx paborax. Huxe npuroasrcs nea cnocoba usrorossenus Ttpadapera.

1. Jlas usrotosjenns Qortorpadapera HyxHA LICJKOBas CeTKa HJH
KanpoHoBbIfl yyJoK. CeTKy HATATHBAIOT Ha AEPEBSIHHYIO paMy, KOTopas LOJ-
)kHa GbiTb Ha 3—4 cM OoJjbllle mpeAnosaraeMoro pHCyHka., KoHUH ceTKH
NpHKPENJsioT K KpasiM paMbl I'BO3ASIMH, KOTOpPhie BOUBAIOT Yepe3 MOJNOCKH
KapToHa, uToObl CeTka He nopBajiach NPH HaTarusaHHu (puc. 191). Pamy ¢
CeTKOH KJIaAyT Ha HATPETYIO CTEKJSHHYIO INIACTHHKY, HaXoAsUIylocs B CTPO-
rO TOPH30HTAJbHOM MOJOXKeHHH, W 00/MHBAiOT pacTBOPOM, B KOTOpHIH BXO-

AT
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Reaatun ., , ., . . . L 00 oL 30r
Mo I T S T S ) 3 r
Caxap . . . . . e . e 5r
Kapbososas RHCIOTA + , +» &+ & . + ¢ » 1—2 Ma
BOﬂa R S T T T S S T 100 MJ1

PacTBop npurotoBisiioT ciepyioipM o6pasoM: cHauasa B 50 MJ1 BOAH
B Teuenne 4—5 4 pasmaumBaisT 30 r KenatnHa. 3arem Takxe 8 50 ma
BOAH PAacTBOPSAIOT MBLIO ¥ caxap. O6a cocTasa CAHBAIOT H NepeMeuIHBawT
npu Temnepatype 40°C o nmoaydeHWs OXHOpOAHONH Macchl. Kap6ososyio
KHCIOTY, 06s1afaiolylo KOHCEpPBHPYIOWIHM HdeficTBHeM, NpubGaBafioT B ro-
TOBYI0 Maccy B TOM cJyuyae, eCJH NpeiNosiaraioT COXPaHATh €e AOJblle
Tpex-uerhipex aHefl. [Ipn onpenenenus xKonwyectsa Macch HAago HCXOAHTDb
H3 TOro, 4yTo Ha WEJKOBYIO ceTKy pasmepoMm 50X50 cm tpebyerca 300—
350 cm? cMecu.

Nocne Toro Kak Macca 3sacTypeneer, ee cywar 12 u, saTeM NOKpH-
TYI0 KeJaTHHOM IlIeJKOBYI0 MOBEPXHOCTb 0O6pabaThHIBAIOT NPH XKEJITOM
OCBelleHHH B TeYeHHe 3 MHH B OYYBCTBJSIONIEM pacTBOpe TaKOTo CoO-
cTaBa:

JByXxpoMoBOKHC/IBE Kanud . , . . , . . . 30T
Avmuax (25%-ubiii) e b e e e e . . 2Mna
Yraekdcabli aMMOHEA . , , . . . . . . . 1T

1 a

Boma . ¢ & o 4 o 0 0 0 v v e

TeMmnepaTypa pacrBopa ne Hosxua npesmumats 18—20°C. Ilpa pabo-
Te B 3HMHHX YCAOBHSX KOJHUYECTBO ABYXPOMOBOKHCJOrO KaJHf HYMXHO yBe-
Auuuth 10 40 r. Ecan Heo06XxonHMMO NOBBLICHTHL KOHTPACTHOCTL H300paxKe-
HHf, HAl0 AOGABHTb B OUYBCTBJAIOIHHA PacTBOP HECKOAbKO Kanejb aMMHa-
Ka. OnHaKO CaelyeT MOMHHTH, UTO YYBCTBUTEJBLHOCTH CJOS OT STOTO TOHH-
xKaeTcs.

OuyBCTBAGHHYIO IIENKOBYIO CETKY CYLIAT B TeMHOTe. JKCMOHHPYIOT Ha
COJIHEYHOM HJIH paccesiHHOM cBeTy, PUCYHOK NpOSBJSIOT B BaHHe C TENJION
Bofofi (TemnepaTypa ee He JoJkua lpeshimath 35—40°C). Uepea uexo-
TOpoe BpeMs He3anyGJieHHble YYacTKH PacTBOPSIOTCS B BOME, M TOTOBbI
Tpadaper ocraercs Ha cetke. M3obpaxenne ny6at 8 5%-HoM pacTBOpe
KaJiHesbix KBaCllOB, NPOMBIBAIOT YHCTOH BOROH M CylIaT.

Packpawmusatot usnesus no ¢otorpadapery ¢ NOMOIUIbIO Pe3HHOBOFO
paKessi, KOTOPLIM NPOTAJKHBAIOT KPacKy 4yepe3 OTBEPCTHS CETKH,

2. Ha wenkoByi0 CeTKy HaHOCAT CBETOUYBCTBHTEJbHYIO 3MYJbCHIO, CO-
CTOALLYIO H3 ABYX PacTBOPOB.

MNepsuiii pacrBop

Keaatd « + « « .« v« v w4 s 5 r
Bona Vv e e e e e e e 440 ma

Bropo#i pacvsop

I ByxpoMOBOKHC/IbIE aMMOHHA ., . . . 14 r
Cnupt fenatypupoBaHHm#i . ., . ., . . 40 mMa
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Puc. 191. ®oroTpadaper

Ammuak (25%-smit) . . . . . . . . . 32 ma
PactBop ¢enona (kap6oaosas Kucaorta) 1—2 kaman
Boga . . . . . . . . .. ... 60 M

O6a pactBopa mHepea ynorpeGienueM cMewusawoT. Tellayio 3MyJbCHIO
(40—45° C) maHocAT Ha JHLEBYio CTOPOHY lIeKoBOit ceTku. [locae sKcmo-
HHPOBaHHA, NPOSABJEHHA W CYIIKH TpadapeT MOKpbIBalOT ¢ O6PaTHOA CTO-
pOHbI HHUTpPOJAKOM, pa3faBJieHHbIM ANETOHOM B COOTHOWeH#H 1:3 (BMecto
aleTOHa MOXHO HCIOJAb30BaTh PAacTBOPHTENb AJA HUTposakos). ITocae npo-
CYIUKH JlaKa TpacdapeT C 3MY/IbCHOHHOH CTOpDOHB MNPOTHPAKT BaToH, CMO-
yeHHOH aneTOHOM HJIH PACTBOPHTEIEM HHTPOJAKOB, UTOGH OUHCTHTH OTBEp-
cTHA CeTKH OT u36biTKa Jaka. B MecTax, MOKpHITHIX 3MyJbcuell, saKpel-
JeHHasf NJeHKa HHTPoJdaKa OCTaHeTCHd Ha ILIeJKOBOH CeTkKe,




image330.png
rNABA 11. NIPAKTMHECKME COBETHI

no OMOPMNEHMUIO MJTAKATOB,

YYEBHbBIX CXEM,

BUTPUH, PEKNAM, TEMATHYECKMX CTEHAOB
B PEMOHTHbLIX ATEJIbE, YYEEHO-
NPOM3BOACTBEHHBIX MACTEPCKMX

U YYEBHbIX 3ABEOEHMAX

B 370fi riiaBe NpHBOAATCA NpPakTHUECKHe coBeTbl odopMHTENSAM, He
HMeIOMHM NPAKTHUECKOTo ONbiTa, N0 XYA0KecTBeHHOMY O(OopMJIEHHIO BHT-
pHH, pekJiaM, CTeH10B H T. 1. KpoMe Toro, B Apyrux pasjesax KHHTH ja-
I0TCA NPakTHUeCKHe COBeTH M0 JAEKOPAaTHBHO-XyL0XeCTBEHHOMY odopMie-
HHIO H3AeNHA W KOHCTPYKUHH, KOTOPbIMH TakKe MOTYT BOCHOJb30BaTbhCs
odopMuTenu B csoefi pabore.

MU3roToBneHMe CXeM, PUCYHKOB,
HafiNMcel € NoMoLLbIO TpathapeToB
M M3roToBneHue Tpahaperos

Tpagapersl 06/eryatloT H YCKOPAIOT H3FOTOBJEHHe CXeM, DHCYHKOB,
niakatoB H T. [. H He TpeOyioT BhICOKON KBaau@HKaLHH OT odopMHTEA.

Jas usroroBnenus tpadaperos HyXHB yepTexHass OyMmara, oanda u
pasiuunble KpackH. MoxHO cpeslaTh AOAroBeuHbf Tpadaper H3 Merasa,
KapToHa, WeNNy/J0HZHOH HIH nonumepHoll mnjeHkH. HauGonee ynobubiM
MaTepHaJoM SBJfeTCS OTMBITas B TemJo#l MbiJbHOH# Bome (oTonjeHKa.
Tpadaper, kak MpaBHJIO, BbIPe3aiOT CKajbNeNeM HJIH OCTPO 3aTOUEHHBLIM
HOXKOM BPYUHYIO.

[Ipu usrorosnenun Tpadaperos cobiaiopaiorcs Te ke TpebOBaHHA, YTO
H Npu BbIYEPUHBAHHH CXeM, MJAKaToB M Haanucell. OyeHb BaKHO, HAIpH-
Mep, NpaBuAbHO ONpefefHTb PasMep H pacnojioXKeHHe BCeX 3JIEMEHTOB
BMECTe ¢ 3aroJoBKOM-Ha JHcTe. PacyeT mpudTa MOXKHO BHNOJHHTL Hpej-
BapHTENbHO Ha MHJIJHMeTPOBOH GyMare C NOMOLIbIO ‘YePTEXHBIX HHCTPY-
MeHTOB. M0XHO H3rQTOBHTbL WIpHGT H POTocnocOGOM.

Haun6onee ynobeH A5 uTeHHda H MPOCT B HANHCAHHH TaK Ha3biBaeMhlH
Kpyrabplii WpHPT, B KOTOPOM TOJAUIMHA WITpHXAa Kaxaoi OyKBb paBHAETCS
0aHOH maTof ee BBICOTH (pHe. 192),

ITpu onpenenennu pasmepa 3aroJyoBkKa
creflyeT HMeTb B BHAY, 4To GyKBb KpYrJoro
wpHPpTa NHWYTCss HeMHOro Goabllero pasMe-
pa, 4eM MNpsAMOyroJbHbe. DT0 BH3bIBaeTcs

CBOHCTBOM Hamiero rjia3a BOCIOpHHHUMATb
OKpyrJjibie H306paKeHHS MpeJMETOB MeHb-
WIHMH, YeM paBHOBEJIHKHE HM NPIMOYToJb-
Hble. He Hago 3abmBaTh H Apyryio ocole-
HOCTb 3TOr0 WpHdTa: cA0BO, B KOTOPOM OYK-
Bbl paccTaB/ieHbl Ha OXHHAKOBHIX pPaccTos-
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Puc, 193

Puc. 194

HHX OZHa OT Apyrof, NojJydYaeTcs ¢ HECKOJAbKHMH npobesaMH, Kak Ol
pasopBaHHEIM. Hanpumep, ciopo «TpaHcopMaTop», HalHCaHHOE ¢ PaBHhI-
MH MeXIyOGYyKBEHHRIMH DPacCTOSHHAIMH, Kaxercs pa30HTHIM Ha IuecTb Ya-
creit (puc. 193, a). IIpu npaBuaLHOR paccTanoBKe GYKB B CJIOBE, T. €. KOr-
Ja Y4YHTHIBaeTCH COPa3MEpPHOCThb NJOMIaieH BHYTpuGYKBEeHHOro H MexAiy-
6YKBEHHOrO NMPOCBETOB (neppasi OTHIOAL He JAOJKHa NpeBHIUATh BTOPYIO),
TAKOTO fIBJIEHHS He Habaionaercs (puc. 193, 6).

[Mocne paameTkH KapaHZAIIOM 3aroiOBKa H OCHOBHHIX MECT CXeMhl NpH-
CTYNAIOT K €€ BEIMEPUHBAHHIO NBOMHEIMH JHHHAMH (puc. 194, a). [IpuuarTee
JJa CXeM H DHCYHKOB rpadHueckne OOO3HaueHHA CONPOTHBJEHHH, TPaHC-
GopMaTOpoB, Apoccesieldf, KOHAEHCATOPOB, PaAHOAaMn, TPaH3UCTOPOB, HCTOU-
HHKOB HHTaHHsd H T. A. AO/KHbI OHITh BHINOJHEHH NPH 3TOM OCOGEHHO
4eTKO.

[Mocse BhYepYHBaHHS KOHTYpOB HaMeualoT [epPEeMBIYKH, HpPHAAIoN[ue
rpadhapeTy HNPOYHOCTh H YAEDKHBAIOLIHE OTA/bHble AETaJH MOC/AEe BBIpE3-
kd (cM. 194, a). Tpadaper HyXHO npooanduTs ABa-TPH pa3a H BLHICYLIHT.
Bricoxiyio 6yMary KJaAyT Ha CTekJio (Jiydylle TOJICTOE) H IO BhiUepUeH-
HOMY KOHTYPY BHIPe3aloT HyXKHble MecTa XOPOIUO OTTOYeHHBIM HepOoYHH-
HHIM HOXOM, Je3BieM Oe3onacHoil GPHTBH HJ/H cKaJjbmeseM. HyxHo nom-
HUTh, YTO YeM TOYHee H aKKypaTHee Bhipe3aH TpadapeT, ueM NJOTHEe H
ToHblie OyMara, H3 KOTOPOH OH cjejiaH, TeM 4eTde H Jydlle NOJYYHTCH
OTHeYaToK cxeMnul (puc, 194, 6).
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-— [ ] - Hasa pabotel no TpagaperaMm Jaydiue
/\’9'3’/"- HCTO0/Ib30BaTh Tyallh, TaK Kak OHa OH-
sy N -~ CTpO coxHeT. Kpome ryaum roasTcst TeM-

NepHele KpPAacKH, MOPOLIOK HBETHHX Ka-

)’(’-3,/’/"‘/’ paHjamie#f, a B OTAEJABHHIX Cjaydasgx Mmac-
] JIstHble KPacCKH.

HIpudgta mo Ttpacdapery (puc. 195)

. : \T MOXHO NHcaTh Ha OyMmare, KapToHe, TKa-
’ﬂ()’-” 7 HAX, (aHepe, XMeJe3e, NJaCTHKE, OPrcTeK-
Jie H T. .

LY . - las soinosiHeHus Hajnucelr na Oyma-
\/CIJA’J ”: re, KapToHe H TKaHAX NPHMEHAIOTCH Xe-
CTKHe IieTHHHbIE KHCTH; M0 JKeJe3y, mia-
CTHKY, Oprcrekny — GoJjiee MArkHe. Yuo6-

’-’Jl ng)F’ Hee paboraTh KpYIVIOH KHCTBIO.
: “ Kpacks MOXHO pacTHpaTh Ha NaJHT-
pe, H3roTOBJEHHOH H3 Pa3JHYHHIX Mare-
Ve Y 4 z | A puasioB (KecTKas [JeHKa, CTEK/O, MJOT-
12‘3 ", ) nasn OGymara, ¢aunepa m T. I.). Ha xucrs
HaGHpAlOT  MHHHMAaJbHOE  KOJHUYECTBO
Puc. 195. IlpudTosot Tpadaper [PEABAPHTENBHO pacTepToii rycTOH Kpa-
ckH. KpyroBIMH [ABHMEHHAMH KHCTH OC-
TOPOXHO 4epe3 Tpagaper 3aKpallHBaloT

Heo6xonumylo OykBYy, NpHKHMas NPH 3TOM TpagapeT NaJbUaMH JeBOH
pykd. OcTaBluHECS NEPEMBIYKH 3aKPaIlUBAIOT TOHKOH KHCTBIO.

Cnoco6 yBenuueHHs MAM yMeHbLIEHUS
PHCYHKOB M YepTemen
€ NOMOWBLIO NAHTOrpada

[Mautorpad — ato npubop a/ia pyyHOH MeXaHHYeCKOH NEPepHCOBKH H30-
GpaxeHHs C OO/MbLIOH TOYHOCTBIO B YBEJNHYEHHOM HJH YMeHbIUEHHOM Mac-
wrabe.

[Mantorpad moxeT okasaTh GoJibiiyld HOMOHIE B PaboTe XyAOMHHKY-
ohopMHuTe0, KOHCTPYKTOpPY, H306peraTesio, pauHoHa u3aTopy.

B naHTtorpade :ucnonb30BaH NPHHUMN Napantie/orpaMMHOTO MeXaHu3-
Ma, KOTOphifi JaeT BO3MOXKKOCTb NPH OJLHOM KECTKO 3aKpelJeHHOM KOHLE
ABYM TOYKaM MexaHH3Ma coBepllaTb aGCOJIOTHO OXHHAKOBblE IBHIKEHHUSI.
B saBucuMocTH OT BelHuHHBH BhGpaHHOTO Macuitaba H306pakeHHst MOTYT
OLITb pa3JiHYHH.

Mantorpad KocTaToOYHO BEICOKOrO KayecTBa MOMHO H3rOTOBHTb HPH ye-
J0BHH COOJIONEeHHA TOYHBIX Pa3MepoB BCeX AeTasell, M306paskeHHHIX Ha
puc. 196. HeoGxomumbl uerthipe giopafioMHHHeBble JHHEHKH TOJMWMHOL
4—5 MM (uaAHM nHHeAKH H3 ODPraHHYeCKOTO CTeKJaa TOMUHHOM 5—6 Mm),
H3 HHX TpH JIJHMHHBEle H OJiHa KOpOTKas. B HHMX B onpejesieHHOM MOpsA/iKe
NpoCBepJ/ICHBI OTBEPCTHA AJIS 3akpeiieHus ocefl. B oTBepCcTHA JiMHeeK BCTaB-
JIeHBl J1aTyHHBIE BTYJIOUKH,

Ocn Mexanuama naHtorpaga HMeIOT Pa3JHYHYI0 KOHCTPYKIHIO: JBE
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[icuTpagablibie OCH NPeACTaBJAT COO0H IMNHJABKY CO IUASNOKOH, OCH AJid
KpenieHus rpHens (xomupa) H cleAAIIEro CTepXHsS CAejaHml HanomoOue
yCTPOHCTBA ans 3a)KuMma rpudensa B HOXKe UHPKyas. B xauecrse caens-
UErO CTEPIKHSA KenaTeJbHO HCI0JL30BAaTh 1/1aCTMACCOBH A HAKOHEYHHK, TaK
KaK OH He [IOPTHT OpHruHajna ¥ obecneyHBaeT MATKOe CKOJbxKeHHe. OnHa
0Cb (KpafiHffl) ¢ NATOYKOH, HA KOTOPYIO OMHpaeTCA MEXaHH3M NaHTorpa-
¢da, 4, uakoHel, Och, 3aKpelfiOlafA BeCh MEXaHH3M Ha GoOhlllKe-OCHOBa-
HHH.

Bee ocn uMelor B BepxHelt 4aCTH KO/bLEBYIO POTOUKY A5 3aKpelJeHHs
NIPOBOJIOYHON IHMHJLKH-32KHMa.

Bobpitika Metaanuyeckas. Cuusy B GOGLILUKY BiesaHel TPH xKaja (na-
Te(OHHBE HTOJKH), NO3BOASIONNE JETKO (DHKCHDPOBATL OCHOBaHHE Ha Yep-
TexKHOH focke. HanGosee oTBeTcTBeHHOH oONepayeli siBJAfETC pasMeTka
M CBepJeHHe OTBepCTHA B JHHefikax, UroOn o6ecrneyHTh BLICOKYIO TOU-
HOCTb H COOCHOCTb OTBEPCTHH, JOCTATOYHO Pa3MeTHTh OTBEPCTHS Ha ORHOA
JuHefike, CNOXKHTh Bee JHMHeflKH B MakeT W NPOCBEPJHTb N0 pa3MedeHHOf
JuiefiKe OTBEPCTHS BO BeeX JHHeHKax 3a oguH npueMm. Jduamerp oTBepcTHi
d0/1:KeH ObITh TAKMM, 4TOOBI BTYJOYKH BXOAHJAH B HHX ILJIOTHO, C 1e60Jib-
IUHM HATATOM.

BTy/iKH BbITAYMBAOT H3 JIaTYHH MO pa3MepaM, ykasaHHmIM Ha pHc. 183.
Ocu — crannHiue. [daupa ocefi HaXOAHTCA B NPAMOH 3aBHCHMOCTH OT JJIH-
Hpl BTYJKH, [1pOBoJ/IOYKBIE WNHIBKH-3aKHMB crubaloT H3 CTatbHOH MOpo-
BOJOKH anamerpoM |—1,2 mM. BOOBLUKY-OCHOBaHHe MOMKHO CAesaTh H3
aJIOMIHHA WM OpPralHyecKoro CTek/a TojiluMHo# 39 MM. B HuxHeli nJoc-
KOCTH OOOBIIIKM B TJlyXHe OTBEDCTHf BCTaBJAIOT TPH HIOJMKH (MOXHO OT
nateoHa), Tak, 4ToO6bl UX OCTPHE BHIXOLHJIO Ha 2—3 MM.

[Ipn c6opke u moxronke Aerajefl nanrorpacda HeoGXOZHMO AOOHTbCA
JIETKOCTH JBHKEHHA BCeX 3BeHbeB MeXaHH3Ma.

3akai04dTeIBHOR onepanMell aBifleTCR MAPKHPOBKA OTBEPCTHH Ha JiH-
nefike, COrJ1IacHGC KOTOpofl Jierko Oyzer BuOparth Macluta® yBesHuyeHHS
(yMcubluennsi) KOMHH,

Kak HapucoBaTth noprper,
He IMesN XYAOMECTBEHHOTO HaBbiKa

[Toprper U3 KHUTH MMM KYpHasta KAaLyT B SMHAHACKON H NPOEHHPYIOT
Ha nHCT 4yHeTol OyMard, 3aKpell/leHHON KHONKAMH Ha JOCKe HJH JHcTe da-
Hepbl (3KpaH), DnHAMacKon YCTaHABJAHBAIOT Ha TaKOM pacCTOSHHH OT
’KpaHa, 4Tobbl MOJNY4HJIOCh HYXKHOE yBejuyenHe, a H300paxxkeHHe (HOKY-
cupyior (pHc. 197) u 3ateM o6Boasit ero na Oymare KapanpawmoM. Ecnd
Heo6X0AUMO NMEepepHCOBATh MOPTPET WM PHCYHOK, BHINOJIHEHHHIE HA KHHO-
naenke (Luaduibm, caafin), To HEOOXOAMMO HCMOJbL3OBAThL JHANPOEKTOP
tHna «21i04», «CeeT», JIDTH n ap.

[Tocne mepepHCOBKH MpHCTynaloT K pacKpallHBaHHIO, Jy4llIe BCEro Hc-
10/1b30BaTh NPH ITOM Tyallb HJM TYIUb, HO MOXHO NPHMEHATh H JApYrue
Kpackl,
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Puc, 197, Cnoco6 u3roToB/ieHHs] pHCYHKA ¢ NPHMEHEHHeM
ONTHUECKHX CPeACTB

UYro HeobxoaMMO 3HATH
O CaMONPHKNEUBAIOUMXCA NEePeBOAHbIX
M306paKEHMAX CMOMEHTANbHBLIN WPHDTH

«MoMeHTanbHE WpH(T» — 3TO CyxHe MepeBOAHbIE H306paXieHHsA, He
TpeOylolilHe NMPeABapHTEJNbHOrO pa3MayuBaHHA B BONE, PA3HOBHIHOCTbL Ae-
KaJbKOMaHHH — crnocoba MexaHHYecKOro nepeHoca 3apaHee OTHETaTaHHOrO
H300paKeHHst HAa BOCMPHHHMAIONIYI0 NOBepXHOCTh (pHe. 198).

Has nepenoca usobpaxkenns Ha Oymary HJAH HHOH MaTepHan Jaocta-
TOYHO, MJOTHO NpHxaB K Oymare nojiJexalliee nepeBody H3o6paxkenue,
MOTEepPeTh €ro, HalpHMep, KOHIOM IIapHKOBOH PYUKH,

CaMonpHKJeHBaOMHecs MNepeBOJHHE H306paxeHHs (#eKoaH) mnpel-
cTaBAsloT co6Of nonHrpaduueckde H3LeHSA, COCTOSNHE H3 YETHIPEX OCHOB-
HBIX 3JIEMEHTOB:

HOJIMSTHIAEHOBOHA [LJIEHKH-OCHOBHI, SIBASAIOLLEHCS BPEMEHHBIM HOCHTEJNEM
H300paxkeHnns;

KpacoyHOf NJIeHKH B BHAe CHOPMHUPOBAHHOTO H3DGpaMKEHHUS;

JIMTIKOTO KJ/IEEBOTO CJIOS, MOKPHIBAIOUIET0 BCIO MOBEPXHOCTb OCHOBHI IO-
BepX KPaCOYHOTO H306parkeHHus,;
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Puc. 27. ITpunuununanbuas sjekTpuyeckas cxema
BLIIPAMHTENS] (BTOpasi KOMCTPYKLHA)

C BBIIPSIMHTEJIS, BLIMOJHEHHOTo Ha AHomax [l5—/16. Ilpu 3apsnke 6-Bosib-
TOBBIX 4KKyMYJSTOPOB NepeKJIOYaTeNib yCTaHABJAMBAETCH B MOJOMKeHHe I,
12-BoaibTOBBIX — B mosoxenue 2. O6MoTKH TpaHcGopMAaTOpa COAEpKAT CJe-
Ayiolllee KOJHYeCTBO BUTKOB: la — 328 BuTKOB nposoxa I13B 0,85; 16 —
233 Butka mposopa [1OB 0,63: Il — 41+41 Butok mnposoma I[13B 1,87;
III — 7+ 7 surkos nposopa I13B 0,63. Cepaeunnx — YIL35 X 55.

I] Y10 HeOo6XOAMMO 3HATL O 3allHTE
DNEKTPHUECKHX KOHTAKTOB OT 3arpsi3HEHKSA

3arpsasHeHHble KOHTAK1bl OYeHb HacTo HAapymamoT paGoTy passiduHbIX
3JIeKTPHUYECKUX YCTPOHCTB, NPUBOAAT K HEHCHPaBHOCTSM.

Yactp 3arpasHennii BO3HHKaeT BCJENCTBHE BHELIHHX BJAHSHUN — IO
AefcrBueM aTMOCGhEpHBIX W/IM KJIHNMATHYECKHX YCJIOBHIH, HampuMep B pe-
3yJibTaTe BO3pacTaIOUlero 3arpsi3HeHns aTMocgephl NPOMBILLICHHBIMH [a-
3aMH, KOTOpHle COAepHkaT COelHHEHHs cepbl (CePOBOJOPOA, OKHChb CEpHI) H
cepy ¢ nblabi. [IpoAyKThl peaKuud Marepuasa KOHTAKTOB C ra3oo0pasHbl-
MH BbLAEJIeHHSMH OCOGEHHO CHJBHO BJAMAIOT Ha pabory cepeOpSHBIX KOH-
TAaKTOB, e 00pa3yiotcss OKUCAB H CyJbpHAb, o6Jaajaiollfe 3HAYHTEJb-
HBHIM yJAeJbHBIM 3JIEKTPUYECKHM CONPOTHBJIEHUEM H Aaxe B TOHKOM CJOe
JNefCTBYIOUIHE KAK H30JSLMHOHHBIA MaTepHad.

BpelHble BellecTBA MOTYT NONACThb HA KOHTAKTHL He TOJBKO H3 OKpY-
HKawmen cpeabl, HO U BO3HHKHYTh HEHOCPEACTBEHHO H3 MaTepuaJoB KOH-
TAKTOB MOJ AEHCTBHEM 3JIeKTPHUECKOR AyrH, MOBHIIEHHOH TeMilepaTyphl H
nasienusi. [Ipu paGore KOHTAKTOB BO3HHKAeT TaKKe MerajlHyecKas
OEJIB; TIOA AeHCTBHEM 3JeKTPHUeCKOH AyrH paspylaloTcs OpraHHyeckne ma-
TepHaJbl, MOMABLIHE MeXIy MOBEPXHOCTAMH KOHTAKTOB, HAIpHMEp B pe-
3ysbrare aacopOUHH NapoB OPraHHYECKHX BELNeCTB.

B mnacTosliee BpeMs BeIyTCS MOHUCKM BELIECTB AJSI OYHCTKH KOHTAKTOB.
JKesnaTeabHO, 4TOGH TH BelieCTBA HA OYHILIEHHBIX KOHTAKTaX OCTaBJ/SJIH
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3alATHOH MPOKNAAKH H3 CIEeLH-
aNbHOH, He MNpHIAHNaiiel K KJIew
6yMmarH.

Kneli, HaneceHHmIH Ha OCHOBY,
cnocoGeH NpOSABJAATbL JHINKHE CBOH-
CTBZ TOJBKO MOJ neficTBHEM AaBJje-
HHA,

IOas nonyyeHns n300paKkeHHs
Ha J1060M BOCOPHHHUMAIOWEM Ma-
TepHasne (6ymara, Ka/lbKa, MeTalll,
njactMacca, KepaMuKa H T, I.) Tpe-
GyloTca JeKo/lb H IIapHKOBag pyd-
Ka.

Jexonab, ¢ KoTOpo# mpeaBapH-
TeNBHO CHHMAIOT 3alHTHYIO Mpo-
KJalKy, HakJalAhiBalOT Ha BQCIpH-
HHMAIOWyI0 MOBEpXHOCTh, H306pa-
KeHHe 3alUTPHXOBHBAIOT IUAPHKO-
Bofi pyuKoH, B pe3yJbTaTe Yero mnpo-
HCXOJHUT OTC/aHBaHHe H300pazKeHHs
¥ nepeHoc ero Ha 6yMmary uJaH Apy-
rofi Matepraj. Hanexnoe npHK/IeH-
BaHHe u3ob6paxkeHusa obecneyHBaerT-
ca Gaaronapa Xopolued aAre3HH
KJiesi ¢ BOCIPHHHMalOUIe# NOBepXHO-

- erbio. Jlas 3axpennenns nepeHeces-

HOrO H306paKeHHsl peKOMeHAyeTcs
HaJOXKHTL 3aUIHTHYIO NpPOKJAAKy Ha NepeBelleHHOe H300paxceHHe H, OKa-
3niBas JaBjeHHe KOJMauKOM IIaDHKOBOA DYYKH, OKOHYaTelbHO €ro 3akpe-
MHTb,

CaMonpuK/eHBalOLIHECR NepeBOAHKE H306pakKeHHs T «MOMEHTAaJbHbIN
mwpHpT* MOXKHO npuHobpectn B r. XnMKH Mockosckoit o6nacta (IO6uned-
Heli npocnekt, 40, B MeXpaHOHHOM (OTOXyNOKECTBEHHOM KoMO6HHaTe
Ne 1), a Takxke B Jlennurpane, Kuese, Onecce ¥ ApPYrHX ropoxax.

CamMonpHkneHBamollHecss MNepeBOAHbie H306pa)eHHsi SBAAIOTCH ORHHM
H$ CPeACTB OPFTEXHHMKH H IpeJHasHaueHbl AJis ONepaTHBHOTO HaHeceHHS Ha
KaKne-1H60 MOBEPXHOCTH CTAHAAPTHHIX YCAOBHHX TrpadHueckux o6Go3Ha-
yeHuf, '

Puc. 198, «MoMeHTaabHLI{
wpubT

MaroroBneHme cxem M PUMCYHKOB Ha KNeeHKe

CxeMH H PHCYHKH, H3rOTOBJIEHHWe Ha MeAHUHHCKON KJeeHKe, XOPOIIO
COXPAHAOTCA, YAOOHH B NOMbL3OBAaHHH M Jierko pecTaBpupylorcs, Ilepen
BbIYEPUYHBAHHEM CXEMBl KJECHKY CTHPAIOT B ropsiyefl BoJle HJH NPOTHPAIOT
HECKOJILKO PAa3 XOpomo CMOYeHHOA B BOAE TKaHbIO N0 MOMHOrO yAajeHus
TaJMbKa H cyluar,
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Yeprexk MM PHCYHOK BBIMOAHAIOT 4ePHOH HJH UBeTHOH Tymbio. [Jas
npejoxXpaHeHHa 4epPHO#l TYIUH OT OchilaHHA B Hee N06aBJAAI0T (HHOJETOBHE
4epHHAA.

ITpr Heo6XONHMOCTH YBe/HUHTh pa3Mep KJEeHKH ee CK/IEeHBAIOT pe3H-
HOBHM kJieeM. [IpenBapuTesnHO MecTa CKJeHKH MOPOTHPAIOT TPAMOUYKOH,
CMOYEHHOH B aBHalHOHHOM GeH3HHe.

UepTeKH H PHCYHKH, BHUIONHEHHBIE Ha KJeeHKe, JIETKO PecTaBPUPYIOTCS.
Jdna 3Toro Tylmb CMBEIBAIOT BOJOA M NOC/AE BHICHIXAHHA K/EEHKH YepTex
BOCCTaHaBJAHBAIOT.

€Cnoco6 coxpaneHus NnakatoB, PHCYHKOB,
Yyepreren M CXeM, BLINONHEHHbLIX
Ha Bymare

UepTexkH M DHCYHKH, BHNOJHEHHLie Ha GyMmare, HOKpHIBAIOT GeclBeT-
HbIM JlaKoM. JIakOBOe MOKpHITHE NpefoXPaHAeT TYUlb H KPACKH OT pa3MbiBa-
HHf,, COXpansieT 1BeT 6yMaru H MO3BOJAET NerKo yAanaTh XKHPOBHIE H APY-
rue nsATHa.

Ilepex naneceHnem Jlaka yeprex HJH PHCYHOK HakKJEHBAIOT HA KapTOH
HJIH MapJio.

BecuBerHsiii fak npHroTOBARIOT TaK. HUTpouenmono3y uan ueniynaons
(MOKHO HCNO/IB30BATH OYHILEHHYIO OT IMYJLCHH KHHOIJIEHKY) PacTsopfioT
B 3THJalerare (OyTuiauerate HJIH amujanerate) (Ha 1 BecoBylO yacTb
Hutpouestoa03n Gepyr 10 wacrefr stunaunerata). PacTteopureneM moxer
TaKKe CAYXKHTh aleTOH, B KOTOPHA A00aBJfAIOT STHAOBBIA HJH OYTHJOBHIY
CILHPT.

[puroros/enHbii TakuM 06pa3oM J1aK HAHOCAT Ha YepTex HJH PHCYHOK
My/AbBEPU3ATOPOM.

Mpocroii cnocob uarorosnek:s
runcoBsbix 6yks

[Tpu odopMaeHnH CTeHHOB, BHTPHH, DeKJaM, yueGHBIX NocoGH yacTo
NpHMEHSIOT THICOBLIE GYKBHI.

Texnosorns usroros/ieHta 06beMHBIX OYKB NpoCTa ¥ He TpeGyeT ca0XK-
HHIX npHcnocobienufl w Goabmux 3arpar. Y3 ¢aneps Heo6xoaHMOf TOMLH-
Hbl PYYHBIM HJIH 3JEKTPHYECKHM J0O3HKOM BHIUIHBRIOT MOAenH GYKB Tpe-
Gyemoro pa3mepa (puc. 199), sateMm U3 NNaCTHNHHA HJIH CKYJABITYpPHOR
[JIHHE JenaloT QOpMH AJist HX OTJHBKH.

B wuaroToB/eHHBe (HOpMbI 3a/HBAIOT THICOBHIA PAacTBOP H HOXOM HJH
AuHeAKOH YHanfloT H3JHWKH rhnca. Yepes 25—30 MuH rumc 3atsepgeer,
H GYKBY MOxHO GyJNeT OCTOPOKHO H3BJedb H3 opMbl. OcraBlunecs Ha GyK-
Be PaKOBHHBl aKKypaTHO 3aje/biBaiOT, a MOBEPXHOCTb TINATENBLHO OTULAIX-
(hOBBIBAIOT MeJIKOH LIKYDKOH.
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Puc. 199. Tlpoctoli cnoco6 H3roTOBJEHHA THICOBHIX OyKB

Cyunte GykBH cllenyeT HpH Temneparype ue Beiiue 60° C. Tlpn xena-
HHH HX MOXHO MOKPBITH JiaKOM HJH OKpacHTh. Heo6xoanM0 HMeTh B BH-
1y, 4TO THOC NpH 3aCThIBAHMH paciuHpsercs. [lostoMy Kpasm MoneiH GYKB
NOJIKHEl WMeTh HeGOJBIUYID KOHYCHOCTb. 3TO OGJIETYHT OTHAesieHHe OTJIMBKH
ot ¢GopmulI.

Paspenka ¢ganepst nop 6apxar

Ins ¥3roToBJIeHHA CTEHAOB, BUTPHH, Ha KOTOPHIX MpeANoJaraeTcs pas-
MeCTHTb OTJeJbHHIE [AeTajid, y3in Npu6opoB HAH (HOTOCHHMKH, MOMNKHO
NpHMEHHTL (paHEepy HH3KOro KauecTBa, CO 3HAYHTeJbHHIMH H3bSHAMH, €CJH
npeiBapHTebHO o0paboTaTh ee M  NPHAATH MOBepXHOCTH OGapXaTHCTYIO
daktypy. QPanepy TiuarejbHO 3a4HIMAIOT IWKYpPKOH, yAasiss IMepoxoBaTo-
CTH, H 3alunakieBniBaloT Tpeminunl. llInakiaeBKy HeTPyAHO NPHTOTOBHTS.
Ha 100 gactefi Mesna (0o Becy), PasBefeHHOro [0 CpelHell KOHCHCTEeHIHH,
6epyT 10 uacrefi croiaspHOro Kjaes, 25 uacTefi HarypaJgnHOH oAHGH HIIH
35 yacTefl HCKYCCTBEHHOMH.

ITocne npocyminBadus NOBePXHOCTL daHephl, 0COGeHHO MeCTa, rae 6blaia
AJI0KeHa MNAaKJeBKa, 3a4HUIAI0OT IIKYPKOR HJIH nem30f#. 3aTeM CPyHTYIOT
MACHAHON Kpackof ¢ NOMOLIBLIO KHCTH H mpocyluHBaioT. JKesatesibHO, 4T0-
6ul TPYHTOBKA H KpacKa AJfl OKOHYAaTEeJbHOH OTAeAKH OhIH OAHOrO IBe-
Ta. 3arpyHTOBaHHyl0 (paHepy KpacAT MAacjfHON KPacKO# H Ha HEBBICOXIUYIO
KpacKy HaHOCAT MeCOK MpPH [OMONIH MPHCHOCO6NeHNs, KOHCTPYKLHUS KOTO-
poro nokasaHa (puc. 200). Ilecox nosimeH GHITh MeJIKHM, NPOCESHHBIA, a
IICTOYHHKOM CXKATOTO BO3JyXa MOXET CJAYXKHTb Mbl1ecoc HOGOH KOHCTPyK-
nuu. [loBepxHOCTh haHepbl A0/XKHa OblTh nepneHAMKyJAspHA CTpye MecKa,
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Puc. 200. Paazeska danepu nog 6apxar

a npucnocob/iienye peKoMenayercss AepxaTb Ha paccrosiHud 50—60 cm or
banepsl, uToOkt He BenmyunBajack Kpacka. [locsie nepBoro MoKpuiTHA Kpa-
CKOW H NecKoM ¢aHepy NPOCYIUHBAIOT, 3aTeM BTOPH4UHO HAHOCAT KPAacKy H
necok. [Tocne Takoit 06paboTku NoBepxHOCTh (haHEPhl CTRHOBHTCS MOXOXKeH
Ha Gapxart.

Has npupanus Gjiecka TOTOBYI0 MOBEDXHOCTb MOXKIHO elije pas fo-
KPHTb Kpackof HJIH Mac/siHBIM JI2KOM.

Mpocrok cnocob usrorosnenus

299 6apensedoB, ManeHLKMX CKYNbATYP,

He OTNMYAIOLMXCH MO BHEWHEeMY BHAY
OT M3ReNMH M3 CNOHOBOH KOCTH

Qopmbl 145 U3roToBJeHHs GapeanedoB H CKYJbUTYP, KaK NpaBHJIoO, Je-
naoT H3 ranca. OfHako runc — oueHb XpYOKHEA MaTephas, K TOMY Xe H3
Hero TPyAHO BblJeNHTL Ca0kKHylo ¢opmy. [losroMy rumc jaydiue 3ameHHTb
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Puc, 201. Ckyabnrypa-cysesnp
«IIporpeccs

Cronsipuuit kjet ,
Cynedar Gapus

Men (3yGuoit nopo'mc;x)

Omuda . . ., . .
Boga . . . . . .

3a/JHBOYHBIM MaTeEpHaJOM, B COCTaB
KOTOpPOro BXOJAAT CJAeAYOUIHE Berle-
crBa (B %):

Kenatun uan croaspuufl kiaefi 30—50

Taunepun e . .. L3035
3y6uoi NOPOmoK . . . . . . 1— 5
Boga . . . . . . . . 10—15

JKesaTHH HAH CTONAPHBIA KJefl
3aJHBaIOT TEMJO#i BOAOH H OCTaB-
JAI0T Ha 1—2 4, NoTOM HarpesaloT
Ha BoasiHoi Gane Ao 80°C u mpH
NOMEIIHBAHHH BBOAAT [VIHIEPHH.
3arem cMechb pa3BapHBAlOT B Tede-
gue 2—6 u 10 NOJAy4YEeHHS OAHOPOJ-
HOM MacCH, BpeMsi OT BpPEMeHH Me-
pemewnBas, TeMnepaTrypa npu 3TOM
no/xHa GuTh nocrosHHoW. [Totom
n06aB/siioT  3yGHOR  MOpOIIOK H
cMech xopouio nepemeuinBator. Ox-
JaXJIeHHH! N0 KOMHaTHOH TeMIle-
paTypst 3aJHBOYHBIH MaTepHas MpH-
o6peraeT 3JaCTHYHOCTb H yIOpy-
rocth.

Ecan aaacriunyio ¢opMmy Bhi-
NepxKaTh B TeUeHHe yaca B pacTBope
¢dopmanuna, TO OHa He OyleT pas-
MATYaTbCA NDH HarpeBaHHH, XOTA H
COXPaHHT 3JacTHYHOCTh. B Takof
dbopMe MOKHO MHOrOKpaTHO nNoJy-
4yaTh THICOBbIE OTJIHBKH, a TaKXe
OTJIHBKH H3 COCTaBa, MMHTHpYyIOUle-
FO CJOHOBYIO KOCTb. B aTOT cocras
BXOAAT cieayiowye emectsa (B %J:

v . . . . 40—45
v e - e .. 2B
e o o . 1,52
e e e e b7

45—-55

Kne#t pasmaudBaioT B BOAe, MOAOLPEBAIOT Ha BOAAHON Gale LO MOJIHOTO
HCUE3HOBEHHS KOMKOB. B ONHOPOJAHHA K/eeBo#l pacTBOp, NepeMelunBas ero,
BBOAAT NOPOWKOOGpa3Hhle HanoJHHTENH, NOC/TIe 4ero A0OGABAAIOT OJHGY
(ee MOXHO 3aMEHHTh JbHSIHBIM HJM NOACOJIHEYHHIM MacaoM). [TosyuenHyio
Maccy 3a/iMBaI0T B GOpMy, a Moc/ie 3aTBepleBaHHs H3BJEKAIOT H BBLIEPMKH-
BalOT B TeueHHe uyaca 8 O5%-HOM pacTBOpe a/lIOMOKa/IHEBHX KBacCllOB,
5%-HOM PacTBOpe YKCYCHO-KHCJOTO aJIOMHHHA WJH B pacTBope dopMauu-
na. [ocae atoro oTiuBRy cymar u noaupyior. [To BHemHeMy BHAY OHa He
OT/IHYZETCHA OT H3MenHRA H3 cOHOBOH koctH (puc. 201).
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Mpocroi cnocob naroropneHms

OPHIrMHANbHBIX XYAOKECTBEHHLIX CYBEeHMpOB
300 M3 NpoBONoKM (oTxoAbLI

3NEKTPOMOHTANKHOrO Liexa)

Ha puc. 202 nokasan oGpa3sen opH-
FHHAJMBHOTO XYJAOXECTBEHHOr0 CYBEHH-
pPa H3 NPOBOJOKH. TeXHOMOrHsl OueHb
npocta. Heo6xonuMo MOArOTOBHTD POB-
HyI0, 6e3 LIepoXOBaTOCTeH NepeBAHHYIO
folmeuKy HJAH (aHepy HeGOJBIIHX pas-
MepoB, Hampumep: 9 X 14, 13 X 18,
24 X 30 cM. HyxHo mogobGpaTh IITPH-
XOBOH pPHCYHOK (NmpuMmep noKasaH Ha
o6paslie) H cAenaTh MepeBoi H306pa-
XeHHd Ha MOBEpXHOCTb JNOIIeYKH ¢ MO-
MOIIbI0 KONHpOBa/ibHOH OyMarn. 3a-
TeM [0 KOHTYpY OpHIrMHaja pHCYyHKa
ero [eTajJH BHIHOAlOT H3 OTPE3KOB
SMaJHpOBaHHOrO nposoga. J[uamerp
npoBoJa MOXHO GpaTh oT 0,9 10 2 MM.
IMocne 3r1oit paGoThl HEOOXOXHMO HA
MOBEPXHOCTb AOUICYKH HAHECTH TOHKHHA
caoit kaes [IBA (nonmBuHHAalleTaTHHIH) H Yepe3 HeCKOJABKO MUHYT, KOTAa
Knefl OyfeT «MpHXBATHIBATb», MO KOHTYPY PHCYHKa Ha JOIIeYKe BHIKJAJbI-
BAiOT NOATOTOBJCHHBIE OTPE3KH MMpPoBOAa ¢ opurhHana. HYepes 2—3 u BH-
AOJMHEHHBI PHCYHOK M3 NPOBOJNOKH HYXHO HOKPHITL nakoM (HLI-228 uan
ApyruMm). Jlak oueHb XOpoOLIo pacTeKaeTcsi M HOC/Je BHICHIXaHHA O6Gpasyer
3epKajbHYI0 [OBEPXHOCTb, NMPAKTHYECKH He Tpelywlyio AanapHefiuteH oG-
paborku. Y opuruHaMbHbIA XY[OXKeCTBEeHHEIl CyBeHHP [OTOB.

MpuMeuanne. Yro6b NOAYEPKHYTH XYJOKECTBEHHYIO OCOGEHHOCTE
LITPHXOBOrO pPHCYHKa-CyBeHHpa, nepei HaHecenueM cjos Kiaesi [IBA Ha-
HOCST KPAacKy pa3HbiX LBeTOB (IO CIOXETy), HCMOJNb3ys AHHAHHOBEHE Kpa-
cuteau. Korga nmo koutypy pucyHka GYAyT yJOXKEHH OTpe3KH 3MaJHpO-
BaHHOrO MPOBOJA, KJaell OyneT «HpHXBaThiBaTb». UTOGH cO3jaTh XyHoxKe-
CTBEHHbIT KOHTppesabed CysBeHHpa, MOXKHO OTHAeNbHhHIE MeCTa B DPHCYHKe
MOKPBHITh GPOH3OBOH MM aJIOMHHHEeBO# KpacKo#, a 3aTeM HOKDBITH JAKOM,

Puc. 202. O6pasen, opuruxasb-
HOTO XYJOXKeCTBEHHOIO CyBeHHpa
H3 TPOBOJOKH
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14.

Wnpukatop-6pacier ANA 3JMeKTPOMOHTaXKHHKA . . . . N

15. Tlpocrefimue CrnOcOGH COELHHeHHA -IPOBOROB H3 CNJIAaBOB BHCOKOTO CO-

16. Ynusepca/bHHfl BHINPAMHTENL s 3ap;uum aKKYMy.ﬂﬂTOpOB © snekr-

NpOTHBAEHHSA . e e e . PP

POHHBIM peryJiHpOBaHHEM . . e e e e e

17. YUto neo6xopuMo 3HaTh 0O 3a.umTe 3neKTquecxﬂx KOHTaKTOB OT 3a-

TpA3HEHHA . e e e e e e . .

18. YCTpOHCTBO A/ aBTOMATHYECKOH nouaapmum aKKyMynﬂTOpOB B CHOTe-

19.

Me aBapHHHOTO MUTAHHA. ., . . . . . e e e e e
Pacuersie ¢opmyast npu paborte ¢ npoaonoxon e e e e e

20. [Ipocrefiine snek1puUeckne pacueThl HarpeBaTeNbHHX 3JEeMeHTOB, npH-

MeHAEeMHX B 3MeKTPOGHTOBHX npuGopax . . . . .

21. TlpocToli aBTOMAT AJA 3AUHTH  3JEKTPHYECKOH ceTn ot Kopon(oro

3aMHIKaHHA . . . e e e e
22. Hcnonb3oBanue Kouneﬂcaropa B KasecTBe ConpOTHBJIEHHH e e e
23. Ilpocrofi sneKTPOHHLIN UHAHKATOD CONPOTHBJIEHHA . . e e e

24. Kak nepecuutats OGMOTKY 3JNeKTPOMarHHTHOTO peje ¢ om{oro Hanps-

KeHuA cpabaTmBanus Ha Apyroe . . . . . . . e e

25. PacueT CHJIOBHX TPaHCGOPMAaTOPOB MOLIHOCTBIO IO 1 kBT no BoMo-

rpaMmMe . . . . . .. <.

26. Uro Heo6XopuMO 3HaTh 06 HCTOMHHKAX CBe'ra anMeHHeMbIX B crarue-

CKOH M AHHAMUYECKOMH 3JIeKTpOperyIaMe ., . . . « o . v . . 0
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27. CnocoGu noJsydenHsa spdexra Muranuss B 3NEKTPHYECKHX pekjaaMax .

28. Cnoco6ul  nmoayuenust sddexrTa «6eryuxaa BOJHAa» B 3JEeKTPHUeCKHX
pek/aamax . . .

29. Cnoco6n  noaytenus a(pq)ema «nevataHHe» B 3JeKTPHYECKHX pe-
Kaamax . . . . e e e e e

30. dnexiporHoe yc1poucmo «Bcnuxnaaromaﬂ 3Be3ia» . . .

31, Yto Heo6X0AHMO 3HaTh M CTPOrO BHNOJHATH NPH PEMOHTe 6LITOBLIX
SNEKTPONPHOOPOB U MAMHH . . . . .« « + « « « + «

IF'nasa 2. IpakTHueckie coBeTH PARHOMEXAHHKY, PAAHOMOHTAXKHHKY M

pagnoaiobureaio
32. Pabouee MeCTO PAZMOMOHTAMHHKA .« + & o « & & « + o o o a
33. YuuBepCANbHBI HCTOMHHK NMUTAHMA . . . .+ . .« . . . « . . .

34. Uro HeoG6XOAMMO 3HaTh O BJHAHHR 3NEKTPHYECKOr0 TOKA HA 9YeJOBe-
yeCKu#l opraHusm . . . . . . - . .o

35. CTa6uM3upOBaHUbI HCTOYHHK NUTaHEs ¢ aBTOMaTHYeCKOfl 381111”0/!
OT KOPOTKHX 3aMbIKaHWfi . . . . . . . . . .

36. ABomerp 114323 «IIpus» ¢ npucraBKaMu—ue.mﬂ KOMRJIeKe Komponb-
HO-H3MepHTeNbHHX NpHGOPOB B peMOHTHOR H pajgHONIOOGHTENLCKOH
NpaxKTHKe . . .o .

37. Mpocrefimne cnoco6u npoaepxﬂ ncnpaanocm 3JieKTPOPalH03/IEMEHTOB
B DeMOHTHHX U JIIOOHTEJNbCKHX YCAOBHAX . . . . . . ..

38. Kax onpeaenuTs NOARPHOCTb HCTOMHMKA MOCTOSHHOTO TOKa 6e3 npn6opa

39. Uro Heo6xoaumo 3HATb 06 HCTOYHHKAX MNHTAAHSA, NPHMeHSEMBX B

3NeKTPOOLITOBOH TexHuKe . . . e e e e e e e
40. ManorabapuTHoe yHHBepcanbHOe 3ap;umoe ycrpoikcmo e e e
41. Muaukatop MarHATHHX nosed . . . . . e e e e e e e

42. Kak onpepenuts LaHHbie HEH3BECTHOrO rpauc@opmampa e e
43. Onpenenciune BHYTPEHHEro CONPOTHBJIEHHA 3JIeKTPOH3MEPHTCABHOrO

npubopa . . . . o e e
44, Kak nNOZKIKYHTL K BthOJlHOMy Tpchd)opMa'ropy HECKOMBKO rpOM-
Koropopurenei . . . . . e e

45, Yro uco6X0A#MO 3HATH O “samure nonynposonﬂnxosbxx npn6opos 5
MHKDPOCXeM OT pa3pAfOB CTaTHYECKOrO SJeKTpHyecTBZ . . . . . .
46. ManoraGapuTHEIM 3JEKTPOCKON € HHIHKAaUHeH 3HAKA SJEKTPOCTaTHYe-
CKOro 3apsifa Tena . . . . R .o
47. Mpocrofl npoGHUK- reuepaTop-—aHannaaTop snempmecxux ueneﬂ ..
48. Ilpoctoe mpucnocoGienue 4 ObICTPOA MpOBEpKH DEXHEMOB PaGoOTH
paiHONaMI NpH PEeMOHTe paJHOTeXHHYECKHX YCTPOHCTB . . . .
49, ITpocThie reHepaTOpH-NPOOHHKH, IIYNbi-reHepaTops M ApPYrie npn6o-

pH AJst OGHApy»XeHHs HencnpasHocTei B paauoannaparype . . . .
50. Ilpoctoe Manora6apmuoe uHbpoBOe YCTPOHCTBO 4Ji1 NPO3BOHKH Ka-
GebHBIX Uemed . . . . . . . . . . Ce e e e

51. Tpubop AJNA H3MEPEHHS HanpsAXKeHHRs L0 25 KB e e e e
52. MopratuBuuii npubop niR OCHAPYMKEHHA HHAYCTPHANbHBIX sﬂeKTpﬂ-

YecKux MoMex . . . e e e e e e e e e e
53. TeneBH3Op B KayecTse ocuymnorpadaa e e e e e e e e e
54. TenesH3op mnpeBpalllaeTca B OCUHAJOIpady NOBOPOTOM pYYKH nepe-

Kmouareas . . . . . . . . e . o
55. Ocuunnorpad — uenas HSMepHTe.ﬂbHaﬂ .naﬁoparopxm BXONHOTO KOHT-

ponst . . . .o e e
56. MpucraBka K ocunnnorpaq)y zum Ha6monelmﬂ xapax’repﬂcmx TpaHsi-

CTOPOB (XaPaxKTePHOIPAd) . o . v & o « + + 4 v e e
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ciIof, He TOMBKO SAIHIIAIOMME HX OT AajbHelllliero 3arpsi3HeHds, HO H He
BJAHSIOILH{T HA 3JeKTpHuecKHe mapamerpol. Yacts ancopOHpoBauHbIX 3a-
rpsisHeHyH (MpeXje BCero mbiib M JKHPBI) MOXKHO YCTPaHHTh PasduuHbBIMH
pactBoputeasMu. Yalle Bcero HCIOMB3YIOTCA TPHXJAOPITH/IEH, TETPAXJOP-
STHJIEH, TOJNyOs, OEH3WH H T. IL

B nocnefnee BpeMs HauHHAIOT TaKKe NPHUMEHSATbCH HEKOTOpHIE KHI-
KHe CoennHennsi ¢Topa M XJopa, M3BeCTHBle NMOX Ha3BaHHEM «(pPeOHbI».
FaapueiM o6pasom npuMeHsieress ¢peoH-113  (rpuxaoprpudropstan) o
¢peon-112 (audroprerpaxaopstan). Mx raaBHoe HAOCTOHHCTBO KpOMe He-
roprouYecTs ¥ Maj0H TOKCHYHOCTH COCTOMT B TOM, YTO OHH He PacCTBOPAIOT
NAacTMAcCH, KOTOPhie 4acTO HCNOJAB3YIOTCS JJs HeCyUIHX AeTasedl KOH-
TAaKTOB (HaxKe TakHe MaJOCTONKHE MAaTePHA/H, KaK NOJHCTHPOJA H TOJH-
xap6onar). [llupokoMy NpHMeHeHHI0O NPeNATCTBYeT HX HLOBOJBHO BHICOKAs
CTOMMOCTb.

3a py6exoM NpeAsioKeHO MHOTO PasfMYHHX CPEACTB AJAsi NPOMEIBKH
SJEKTPHYECKHX KOHTAKTOB, I'VIaBHBIM 0Opa3oM B a3PO30JIBHOM HCHOJHEHHH,
TOUHBI COCTaB KOTOPBIX He packphisaercsi. Hanpumep:

rpamoauH-Cnpalt R (OPI') — cpencrso Aasns ouncTKH ¥ 8aMMTHON nac-
CHBAlNH,;

KeHTakr 60 (PPI') — nna takoro ke npuMeneuus;

spapbpur TPS (I'IP) — ans 3awuTHOR naccHBaUuM YHCTHIX ceped-
PAHLIX KOHTAKTOB,;

anexTposio6 2A-X26-A (Auraus) — CpeAcTBO I/ OYHCTKH ¥ 3AILHT-
HOfl maccHBalHUH.

Aty cpenctsa, Mo cooblieHHsM ¢HUPM, HMEWT He TONBKO OYHILAloLIee
HeHCTBHe, HO H 3aIUHTHOE, T. €. CO3JAl0T Ha MOBEPXHOCTH OYHILEHHHIX KOH-
TAKTOB HEKOTOPYI0 KOHCEpBHDYIOIYIO, B OOJNbILHHCTBE CAy4aeB 3alIHTHYIO
IJIEHKY, KOTOpas MNpeJOXPAaHfieT MOBEPXHOCTb OT AajbHelimiero sarpssHe-
HHs, 3amyTHas IJeHKa CyLIeCTBEHHO YIJHHsSEeT CPOK ClyXKOb KOHTAKTOB H
yMeHplllaeT BO3MOXKHOCTh MX OTKa30B B paGoTe.

HudxocTb OAR OMUCTKU 3AEKTPUMECKUX KOHTAKTO8 HAHOCHTCA DPAa3Juy-
HBIMHM CcTOCO0AMH B 3aBHCHMOCTH OT THNA M TOJIOXKEHHS KOHTAKTOB — KH-
CTOUKOH, NAJOYKOH, WINPHIEM C HIVIOH, KyCOUKOM KOXKH, HaJeThM Ha MeTal-
JHYECKYI0 NOJOCKY ¥ CMOYEHHBIM YHMCTSIIHM pacTBOpoM, M T. I. B Kax-
IOM CaydYae, OXHAKO, PEKOMEHYeTCs NMOCJe HaHEeCeHHs KAaKoro-iu6o yucra-
Iiero CpeicTBA NPHBECTH KOHTAKTH B JBUXKeHHe, yTOGbI PacTBOp Nonaj Ha
BCi0 NOBEPXHOCTh fAaxKe y 3aKPHITHIX KOHTAKTOB. PerkoMenpyercs HEMHOTO
nofoxAaTh (He Gojee 15 MHH), MOKa HCNApUTCS PacTBOPHTENb, a 3aTeM,
€C/IM BO3MOXKHO, NPOTEPeTh OUHILEHHbie KOHTAKTE KyCOUKOM (HIbTPOBA/b-
HOH GyMard HJM KOXM (HAQ STOT pas cyxoft) His ylajJeHHs H3AUIUKOB pa-
€TBOPA, a TaKXKe PACTBOPEHHLIX 3arps3HeHHH.

Huxe npuBefensl gBa NMPOCTHIX COCTABA XKHAKOCTH AJS OYHCTKH 3JEKT-
PHYECKHX KOHTaKTOB.

1. AMMHaK BOIHHH KOHIEHTPHPOBaHHHI , . 128 Ma
STUa0BHI CIUPT, AEHATYPHPOBAHHEIA GEH3H-
HOM . « 4 « « 5 + « o« « « « o+ . 376 Ma

DTH BellecTBa CMelUHBAIOT B CTekAsHHok Gauke. IloayueHHyio cMech
XPaHAT B CTeKJsHHO} IOCyAe ¢ NMputepToll NpoGKoH.

81
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b7. Ilpocroit ManorafapHTHBIH YHMBEPCaJbHbIH HCIBITATENbHBIH npubop
AN NPOBEPKH DAZHOIIEMEHTOB . ., o & & & + s & o & & o«
58. TIpocToil TPAHSHCTOPHBIA BOJMBTOMMETD . . . . . &« « & & « +
59. Manorabaputueiét uudposBofi Mynbtrumerp (rectep) . . . . . . .
60. IlpocTofi WCHEITaTe/Nb TPAH3UCTOPOB JMIOGOH MPOBOZHMOCTH . o o .
61. MpocTtefimuit carnas- TeHEPATOD HA ORHOM CTabHJIATPOHE . . . . .
62. Ipocroit uamepHTenbhntii Mocr RC Ha omHOM TpaHsucrope . . . .
63. IIpoCToli HCMHTATEb THPHCTOPOB . . + « o & « & o v o o &
64. Hpocroiﬁx HCNBITATENb KBAapues . . . e e e e e e e
65. Mpoctoft sornveckuit sonp (wyn- anHKaTop) e e e e e e
66. IIpuGop pis nposepkH TPaH3HCTOPOB 6e3 BHMalKH H3 CXEMHl . . .
67. YHuBepcaNbHHA TPAH3HUCTOPHHHE MHAMKATOpP HanmpsXeHns . . . .
68. Tlpoctas mnpHcTaBka K aBOMETPY AJA pacliupeHus npexena namepe-
Hua npubopa mo 1 MxA . . e e e e e e e e
69. Ilpocrofi yHHBepcambEbii YCHJIHTCJI): Hy C e e e e e e e e
70. Tpocrast uBeTOMY3HKaJbilas MPHCTABKA . » & & + & « & «.»
71, IpocTo#i aHanorobuifi yacToTOMEp . . . e e
72. Tlpoctas npucraBKa-npoGHHK IJist npoaepm«l Gunompﬂux TPaH3uCTOPOB
73. Mpubop AnA npOBEPKH TEJEBH3OPOB . . . e e e e
74. Kapmannaas 3BM B 371eKTPOTeXHHUECKHX pacqe'rax e e e e e
75. Kak mpousBectTd pacieT KaTylwek HHAYKTHBHOCTH (OAHOCJOHHBIX, IH-
JHHApHYECKHX 06e3 CepacyHHMKa) . . . . . . . . e
76. Kak npousBecTH mepecyeT KAaTYINCK HHIYKTHBHOCTH (onHocnom{ux
UHAHHAPUYECKHX) . . . . . . o
77. Tlpocto#t pacyeT TOfOHAAJBHBIX TpauctpopMaTopoa (no 'ra6.vmue) .
NEYATHBIE MJATHI
78. TIpocTasn TEXHOJOIHA H3rOTOBJIEHHA MEYaTHBIX MAAT . + o & o &
79. Ipocras ycTaHOBKa AN JYXKeHHS NI4T MEYaTHOTO MOHTAXKa METONOM
MOTPYMEHHS . & . . v« v e v v e e e e e e e e
80. MayioraGapiTHasi ~ CBETOKOMHPOBaJbliad  YCTAaHOBKZ C  BaKYyMHHIM
ycTpo#icTROM . . . . . R . e e e e
81. Ilpocroit cnoco6 H3rOTOBJEHAA qaonbmposaﬂﬂoro reTuHaKca . . . .
82, MHKPOMAAMBHUK . . . . . & .« . v e e e e e e
83. TpocToit cnoco6 M3roTOBJEHHA NEYAaTHHX WJAT LJA «CepHiHOTO® Npo-
H3BOACTBA . . e e e e e e
84. Mcnoabsosakue MeTona ceTKorpa(pnn anas H3TOTOBJEHUS MeYaTHHIX NIAT
85. DneKTpOAUTHHECKH i CNOCOS HArOTOBIEHUS MEYATHHX INIAT C MeTajiH3a-

86.
87.
88.

qued oTBepcTHE . . . . BN e e e e e e B
Ipoctoe mpucpocoGaenue IlJl';l BHTaMKH MH OT' O THIPBKOBBIX pazmo-
SMEMEHTOB € MeYaTHHIX NJAaT . . . . « . . . . e e e
HacrosnbHast MmasiorafapuTHas CBEPJHIbHAS YCTaHOBKA ATA NevaTHHX
) 1
4ro Heo6X0gHMO 3HATH O PEMOHTE MEYAaTHOTO MOHTAXKa B PANHOINEKT-
POHHOH anmapaType UPOMHLIINEHHOTO MPOH3BOACTBA . . . . . . .

Fnasa 3 Ipoctuie cranxu, ycrpofictBa, npuGope, npucrnocobiaenus, npu-

89.
90.
91.
92,
93.
94.
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MeHACMbIe B PEMOHTHHX H MIOGHTEAbCKHX ycnoBuax

TlpocToft MasoraGapHTHBHIA CBEDAHMABHBIE CTAHOK . . & o o & » &

ManoraGapurHas 3/eKTDOHCKPOBAA YCTAHOBKA . . . . . .« . . .
Masora6apaTHas BHICOKOYACTOTHAS YCTAHOBKA A NMAaBKH MeTaNsi0B
IMagnpHux-nucroner . . . e e e e e e e e e e e e
MopraTHBHHA cBapoUHBL armapar (myrosoft) . . . . . . . .,

Tpacnoco6iente [N rpaBHPOBANBHHX PAOOT o v « o o o « &
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106
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109
110
111
113
114
115
117
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119
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122
125
126
127
129
130

132
134

136
141
142
144
144

146
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149
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95. HaMOTOUHBIH ¢TAadOK H MNpucnocoOJaeHHst AN HAaMOTKH KaTyIICK CHJO-

96.
97.
98.
99.
100.
101.
102.

103.
104,

105,
106.

BOro TpaHchopmaropa, rpancpopmatopa HY u npocceneﬂ e e
IopraTtusnas snekTpHuecKas Apedo . . . . e ..
TIpocToe upucnocolieHde AJAR H3TOTOBJEHHA ‘leBﬂ‘lHHX KONeC . . .
TMpocroe npucmocobiedHe Aad ByNKaHH3auHH MNaccHka . . . . . .
TlpucnocobneHne fJin pasMarHHYHBAHHA . . N . [
Manora6apuTHuit YyBCTBHTENBHEI aneKTpouHuﬁ MeTaJIJIOHCKaTEJTb .
[Tpoctoe npucnocobnenue afs Hanafk# BOJAb(MPAMOBHIX KOHTAKTOB . .
BeckoHTaKkTHHII TepMOperyasaTop Aja CTa0H/IM3ALHH TEMIepaTypH Ha-
TpeBaTe/s MOUHOCTBIO [0 500 Br . . . .
Ipocroit THpucTOpHEIA peryasTop Hanpﬂx{eﬂm ana nATanus SJICKTpH-
YecKOro MafJbHHKA OT CeTH nepeMeHHOro Toka Hanpsxendem 36 B

Ipocroit cnoco H3TOTOBJAEHHA TepMoNap jJisl HCHOJB30BAHHA HX B
KauyecTBE RATUHUKOB TEMIEPATYD . . .« « =+ + « « « « o+ « « =
Tupucrop Bmecto JIATPa . . . . . . . .
JlIoMuHecuenTHan saMna C neperopeBIUHME HATAMH HAKaJa CTAaHOBUT-
CA «BEYHOM» . . . . . . . . . . e e e e e e e

Fanasa 4. Pabotw no ranbBaHOTEXHHKE

107.

108.

109.

110.
111.
112.

113.
114,
115,
116.
117.
118.

119. 1T
120.
121.

Uro Heo6x0AHMO 3HATb O TajbBAHOM/IACTHKE W TaJbBAHOCTETHH . . .
DaexTponuTHIeckHil cnocof KouuposaHua Mepanefi, 6apeabedos u fe-
KODATHBHHIX YKpalleHHui (ranwanomacmxa) oL

Cnocoful MeTalNH3auuH pacTeHH#, HAaCEeKOMBIX H npyrnx HeMeTanH-
yeCKHX NPeAMeToR . . . . e e e e
Mpocreftmufi cnoco6 cHaTHA kommu co crapmmon MoHeTH . . . .
Cnoco6 H3TOTOBAEMHA MEMODHAMbHHIX AOCOK . . . . . . . .
TIpocreiilman rasnpBaHHdecKas BaHHA AJR  3JCKTPOXHMHUYECKOTO oxpa-
IIMBAHUA METaJJIHUCCKHX HeTatell B /oGoH uBer . . .
PeuenTs 3neKTPOJHTOB NS rasfbBaHUYeCKHX BAHH . . . . . . .
Kak paccuuTtaTh KOHUEHTPAUMIO pacTBOPa . . . . . . . . . .
Yro #eo6X0AHMO 3HATb O HECOBMECTHMOCTH XHMHYECKHX BEILeCTB . .
OGe3xupuBaHHe B BaHHAX C PacTBOPUTENIMH . . . e
XHMHYECKHH DACTBOD AJsA 06e3KHPHBAHHA LBETHBIX MeTaJMOB e
YnafeHHe MeTa/UIMTECKUX MOKPHTAR ¢ H3aeaudl 3/EKTPONHTHUECKHM
cioco6oM (pectaBpauMs) . . . .

I

OJIHpOBaHUe METAJIOB SJIeKTpOJTHTHlleCl\HM CHOC060M S T
IlexopamBHaa oTAeNKa H3RENHH W3 aJIOMHHHSA H ero CINaBoB . ., .

TIpocrefiiman ycraHOBKa AJd ralbBaHH4eCKOrO NOKPHITHA MeTalluue-
CKHX IOBEpXHOCTeH

IF'nasa 5 Pa6Gora ¢ meraniom

122.

123.
124.

125.
126.
127.
128.
129.

130.

Llramnbi, npucnocoGaexus s NPOGHBKH H BHIPE3aHHst OTBepcTHA B
JHCTOBOM MaTepHate . . . e
TIpocroe npucrnoco6aeHue paa caepnem«m omepc-mik Bock . . . .
[Tpoctoe nmpucnocoB6eHHe H TEXHOJOTHA H3TOTOBJEHHS MeTaNJIHYeCKHX
KOPIycoB .

Yro Heo6Xx0aHMO 3HaTh O COPRMHEHHAX pasHOpOllelX MeTannos an
MeXaHHYeCKOM MOHTaXe . . . . . e e e
TMafiga, npunod, ¢aoCH AJAR anempomomamnb{x paﬁoT .
[Tafixa amoMuuus . . . . e e e e e e e
Yro Heo6Xx0aHMO 3HATh O Hapesaﬂﬂn peabﬁu e e e
Crnocofpl ypa/cHHS CIOMaHHBIX METYHKOB, CBepJi, BHHTOB H3 oraep-
CTHH MCTaJNJIHYECKHX aeTalel .
Kax oTBepHYTb CTapyi CTaJbHYIO ram{y c 3ap>xaaneﬂnoik pe31>6u .
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CHAAITHe CTApHIX METAJVIMYECKHX MNOKPBITHA (pecraBpaunus)
Crioco6Hl H3rOTOBJIEHHS! HajnuCeli H PHCYHKOB Ha MeTaJjle

OYHCTKA MNOBEPXHOCTH METANJOB

Y710 Heo6XoauMO 3HaTe © npeobpa3oBaTefsiX PMKABUUHB .
ITpocThie CnocOGE OYHCTKH IBETHHX METANJOB OT KOPPO3HH
Ounctka cepeGpPAHEX H nocepeGpeHHHIX M3ZeMuwdt . . . . . . . .
Iopowxosre CpexcTBa pMf OUHCTKM LBETHRIX METAMIOB . . . . .
JKHaxue u nacToo6pasHbie CpeACTBa AJA OYHCTKH METaNJIOB

TEPMHYECKASl OBPABOTKA METAJJIOB H CIJIABOSB

Heo6xoaumocTs Tepanecxon 06pabOTKH MeTalJoB B CIaBOB
3axanka cTanbHEIX petatefi . . . . . . .
OTnyck 3akaneHHHX petased , . , .
OTXKHr CTaNbHHX HAeranefl e e e e e e e e e e e e e
OTxXHr ¥ 3aKanUBaHHe MIOPAIOMHHHA . .
OTxur MeAd u JaTyHH . e e e e e e e e e e e e e
BoponeHHe H «CHHEHHE® CTANH . . . « & + « & o & o« & o« o =
ManoraGapurias MydenbHas meub . . . .

XHMHYECKOE TPABJAEHHE METANJNOB
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2. B 475 ma uncroro Geusnna B-70 («Tanomax) pacrBopsror 15—30 Ma
Ba3eJHHOBOro Macia (Meauuuuckoro). IMocae TulaTeJpHOro nepeMelluBa-
HUSE TOTOBBIY pacTBOp MepeNHBaIOT B CTEKJAHHYI NOCYRy ¢ NpHTepTO# npol-
KoH. KoHTakTH NpoTHPaOT KyCOUKOM KOXH, CMOYEHHHM B pacTBOpE.

noA3apAAKH aKKYMYNATOPOB

1 8 YeTpOMHCTEO ANA aBTOMATHUECKOM
B CMCTEMe aBAPHHHOTO NUTAHKA

HcrounnkoM nuTaHus aBapHiHOTO OCBeLleHHA Ha MHOTHX 00bekTax
CNyXAaT AKKyMyJsTopHbe Gartapeu HanpskenweM 12 B. Onmako B mpo-
necce 3KCIVIYATAIHH OHH Da3psiKaloTcsd, U OCBelIeHHOCTb yMeHbHIAETCH.
[TpennaraemMoe ycTPOHCTBO I/t aBTOMaTHUECKOH MON3aPANKH AKKYMyJs-
TOpHBIX Garapeil B cHCTeMe aBapHIHOTO MHTAHHS B Npollecce KCNJyaTalHd
MOKa3aHo Ha pHe. 28.

VerpoiicTsBo MHTaeTcs OT CeTH MepeMeHHOro TOKa HampspkenneMm 127
220 B u paGoraer clexyolumM o6pasoM. Bo ppeMs sapspa Garaped B
tupucrop I'l orkpurt. [lpu sToM Hampsaxenne U Ha moreHunomerpe Ry
HHXe [oporoporo HanpsixkeHus (12—14 B) crabuaurpona [J7, u THpH-
crop T2 3aKpHIT.

Korza Hanmpsxenne GaTapen npubJniKaercs K 3HadeHHIO MOJAHOTO 38-
paaa, ornHpaerca THpucTop T2, H uepes JeJHTe]b HanpsKeHua R6—R7 na
YIpAaBJASIOUMA 3JeKTpoA THpHcTOpa T/ mojaercs 3amHpalwolliee Halpsixe-
HHEe OTpHUATeJbHOH modsipHoctd. Tupuerop T/ 3akphiBaercs, 6aTapes pas-
PAKAETCA H NEPEXOJHT B PEXHM N03apsIKH MajblM TOKOM, onpejeaeMbiM
BeJHUMHON conpoTHBaeHus peductopos RI, R2 m R3. BenuumHa Toka Ho3a-
PAAKH MOXKeT yCTaHaBAMBaThCs peancropom R2.

Besnnuuua 3apanuoro Toka faraper MoXeT OLITH 3aMepeHa ammepmer-
poM, BKJIOYEHHBIM BMecto nepembluku [1. TlosropHH# 3apsan 6aTapen Haun-

)
<]
+
oL ] O s
100.0x258

Puc. 28, IlpunuunuajcHasi cxeMa ycTpOHCTBa /1S aBTOMATHYECKOH
0L3apANKH aKKyMyJATOPHHK Oarapeit

39
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HACTCH 4BTOMATHYECCKH, KOorpa ee HalpsxKeHHwe ynajer HaCTONbKO, YTO TH-
pHcTop T2 3akpoercs.

[lpn nepBoM BKJIOueHHH CXeMy CJeiyeT HACTPOMTb., DTO JOCTHTAETCS
H3MeHeHHeM CONPOTHBJEHHS pe3ncTopa R4 10 TAaKOro 3HayeHHs, MOKa B
neny GarapeH He IOABMTCH TOK M He OTKpoercs THpuctop T1.

B naseneiimieM cxema B NMOACTPOiiKe HE HyXKjpaeTcs M paGoraeT B aB-
TOMaTHYECKOM PEXHMe. YCTPORCTBO He TOJBKO NOA3apPsiKaeT, HO M MOAAeP-
JKYBaeT HOMHHAJbHYIO €MKOCTh AKKYMYJATOPHHIX Oarapeli B CHcTeMe aBa-
pHIIHOTO MHTAHHS.

19 PacuerHble chopmynsl npu pabore
| € NPoBOSIOKOH

Pacuers no ¢opmynam Gosee TouHbl, yeM 1o TaGaunaM, H HEOOXOLUMBI
B TeX cJyyasx, KOria B Ta6iMuax OTCyTCTBYIOT HyXKHHE HaHHHIE.
Conporusaenue npogoda (B oMax) BhHiUMCAAETCH no GopMyJe

N 1,271
R=fcum R=>5F,

Tie p — yneJbHoe conporuBjenve (no tabmuue); ! — gawHa npoBogja, M;
S — miowane NoNepeyHoro ceyeHHs NMPOBOAA, MM% d — guaMeTp NPOBOAA,
MM,

Hdauna nposoda w3 »Tux Bhlpaxeuwii onpefensercs no (opmynaam

R.S 0, 785Rd2
| = - m = ra
Maowade nonepe4noeo cewenus npoBoja HOACYMTHIBaeTCH 10 GopMye
S =0,785.42.

Conporusaenne R: npu teMmneparype tz Moxer ObTh ONpeieseHoO IO

dopmyae
Ry = Ry [l +a(ty— 1],

rge ¢ — TeMIepaTypHbiii KO3G(PHUHEHT 3JeKTPOCONPOTHB/EHHST (H3 TAGJH-
upi); R; — conpoTuBJeHHe NpH HEKOTOPOH HavaJbpHOH Temmepatype li.

O6riyno 3a ¢ npuuumaior 18°C, W Bo Becex npHBeneHHHX TabJaunax
yKa3aHa peJiHuMHa Ry aas t=18° C.

Honycrumas cusa TOKA HPH 3aZaHHOH HOpMe IJIOTHOCTH TOKa
ANa/mm? HaxonaTes H3 GOPMyJTH

1=0,7855-4d>.
Heo6xo0umeiii Juamerp nposoda no 3a/laHHOH CHJe TOKA ONpelessiioT
no ¢opMyJe

,2

1,27-1
d= V ]
A
Ecan uopma narpysku H=2 a/mm? 10 dopMyna NMpuHUMaeT BHL:
d=081T.

Tok naasaenus [J1s TOHKHX MPOBOJoueK ¢ ZHametpoM no 0,2 MM mof-
cunTbipaeTcs no QopmyJe

9 B. BacTaHoB 33




image34.png
d— 0,005
I, = — >
rie d — nuamerp mnpoBoxa, MM; k — NOCTOSHHBIE KO3bGUUUEHT, paBHBIA

aas mend 0,034, nas uvkeawna 0,07, aas xeaesa 0,127.
Huamerp npoaoda orciona 6yner:

d=k-I, + 0,005.

Yaenssoe Temnepatyp- M
B- -
co;g:;:, Yaenbuu }:1;’:&:::'? TeMmniepatypa ax;:gglfab;au
Marepuan OM X Mm? Bec, 3/eKTpo-  |nnaBJjeHus, °C | Temneparypa,
— | ¥/ iconporsBnenus °C
® (@)
Mezp 0,0175 8,9 --0,004 1085 -
AmOMHRER 0,0281 2,7 --0,004 658 —
Keneso 0,135 7,8 40,005 1530 —
Craab 0,176 7,95 -4-0,0052 — —
Huxkennu 0,4 8,8 --0,00022 1100 200
Koncrantan 0,49 8,9 —0,000005 1200 200
Manranuu 0,43 8,4 --0,00002 910 110
Huxpom 1,1 8,2 -4-0,00017 1550 1000
Mpocrelitine snekTpUuecKMe pacyeTsl
20 HarpesaTenbHbIX 3NeMeHTOB,
npuMeHseMbIX 8 dneKTpobuiTosbix npuBopax

J/IeKTPOHATpEeBaTeNd WHPOKO HCMOJBIYIOTC B OHITOBRIX 3JEKTPONpH-
Gopax: YaHHHMKAX, yTIOraX, KaMHHaX, IIHTKAX, NasJbHHKAX H T. H.

Tenaogoe Jelicraue Toka. TIpu NpoXoKAEHHH /IEKTPHYECKOr0 TOKA de-
pe3 HemoABHXKHBie MeTalJH4YecKHe NIPOBOAHNKH eHHCTBEHHHM P€3yJbTaTOM
paboTel TOKAa ABJfieTCH HArpeBaHHe 3THX MPOBOJHHKOB, H, CJlefOBAaTENBHO,
0 3aKOHy COXPAHeHHsl SHePrHH BCs paboTa, coBeplleHHAs TOKOM, NpeBpa-
IaeTcsd B TENJO.

Pa6ora (B mxkoyasx), coBepinaemas TOKOM INpH IIPOXOXJIEHHH ero Ye-
Pe3 y4acToK WeMH, BLIYHCAseTCs N0 (opmyJe

A=Ult,

rae U — nanpsixkennue, B; / — cana Toka, A; ¢ — Bpems, c.

Konuuectso tenmnorni ([lxk), BeZe/leHHOe B NpPOBOAHHKE NPH HPOXOXK-
LeHHH 1O HeMY 3JeKTPHYECKOro TOKa, MPONOPUKOHAJAbHO KBARPATY CHIL
TOK&, CONPOTHBJICHHIO NPOBOAHWKA H BPEMEHH NPOXOXK/EHHs TOKAa M BH-
qpc/igerca no 3akouy Jxkoyasa — Jlenna:

Q= I’R¢,
Tie R — compoTHBJeHHe NpoBoaHWMKa, OM.
IlpousseneM pacuer KoaHyecTsa TemJOTH, HeOGXOANMOR AJs TOTO, YTO-

Obl BCKHOATUTL BOAY B 4afinuke, pMewawmeM 2 J. Hanpsaxedue ceru
U=220 B. Tox, notpe6/isieMblii s1eKTpodaiinukom, /=4 A. Onpenenuts Bpe-
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Mf 38KHNanHs BoAnt B 4aiHuKe, ecaH KIlI ero 80% » navanpHas TeM-
nepatypa soanl 20° C,
Hexonnne pagnse: U=220 B; I=4 A; m=2 kr; KI1J[=0,8; ¢=20°C;
= 100°C. ¥neabnas remjoemxocts Bogsl C=4200.
OnpepenuM KOJHYECTBO TEMJOTH, HeOGXOAMMOE A HArpeBa BOXbl kO
reMIepaTyphl KHIeHHd,
Quor = cm (tyn — t,) = 4200-2 (100 — 20) = 672 000 Ix.

Onpegenum obuiee KOMMYECTBO TENNOTH, KOTOPOE AOJNKEH BbIAENHTb Ha-
rpeBaTeJbHBIA 3JIEeMEHT 3JeKTPOUafiHHKa, C YUeTOM NOTePh Ha Harpes Kepa-
MHKH, KOpIyca YafiHHKa ¥ BHEWIHEH Cpejbl:

Ly

Q672000
Qoo = R = s = 840000 L.
OnpeneanM BpeMs 3aKHIAHHA BOAH B YalHUKE:
QOGU.( == A - Ult.

Orcioga naxopum ¢

f o Qoom _ 380000 _ g5y 15 v 54 c.

Mownocre aaexrpuveckoeo toxka. 3uas paGoTy, COBeplIaeMy0 TOKOM
3a HEKOTOPHﬂ NPOMEXKYTOK BpEMEHH, MOXKHO pacCYHTaTbh H MOLIHOCTH TO-
Ka, DO/l KOTOPOMH, TaK ¥e KaK M B MeXaHuKe, TOHUMaIOT paboTy, coBepluae-
Myio 3a enuHuny BpeMeHH. M3 dopmyan, onpepensiomed paboTy nocrosH-
Horo Toka A=Ult, caenyer, yro MomHocTs ero (P) papHa:

P=4=U1.

Hepeaxo roBopsiT 0 MOMHOCTH 3JeKTPHYECKOTO TOKA, moTpebiseMoi OT
CeTH, ¥eJlasg 9THM BHIPA3UTh MEICAb, YTO NPH MOMOIUH 3JEKTPHYECKOrO TOKa
(3a cuer TOKa) HarpeBAaIOTCH YTIOTH, JIEKTPOIMJHTKA H T. A,

B cooTseTcTBHM C 3THM Ha NpHOOpax Hepeiko o6o3HnavaeTcs MX Moul-
HOCTb, T. €, MOLIHOCTb TOKA, Heo6XogHMas IJsi HOpMAJBHOro AeHCcTBHA 9THX
npuGopos. Tak, HanmpuMep, AJs HOPMaJbHOH pabOTH 3JEKTPOILIHTKH Ha
220 B mommuocteio 500 Br Tpe6yerca Tok oko.1o 2,3 A npH HampsKeHHH
220 B (2.3-220=500).

Ha npakruke npumensior Golee KpynHbie efdHHub Momuocta: 1 rBr
(rexroBarT) =100 BT 1 1 ¥Br ()mMa0Bart) =1000 BT,

Takum o6pasom, | BT ectb MOmHOCTb, BHAenseMasi Tokom 1 A B mpo-
BOJIHHKe, MeX [y KOHUAMH KOTOPOro NojaepiuBaercd HampsokeHHe 1 B.

Ennnnua paGothl, coepliaeMoil 3jieKTpHYECKHM TOKOM B TeyeHHe 1 ¢
npu nomouy 1 Brt, Ha3uiBaeTcs BAaTT-CeKYHAOM, HIM HHAve gxoyJdeM. [Ipu-
MeHsl0T u GoJiee KpyNHHE eJWHHusl paGoTe: 1 rekrosarr-yac (rBr-u)
Han 1 kmaoBatr-yac (kBT-u), Kotophil pasen pabore, coBepHIaeMOii 3JeK-
TPHYeCKHM TOKOM B TevueHHe | u npu mommuoctn 1 KBT.

HanHy ® Duamerp NpPOBOJOKH HArpeBATENLHOTO JEMEHTAa PAaCCUHTHI-
BaIOT HCXO[sl H3 BeJHUYWHH HANPSKEHHs] CeTH W 3aJaHHOH MOMHOCTH Har-
peBatenpHOro 3JeMenta, CH/Ia TOKA NPH JaHHOM HANpPAXKEHHH H MOIHOCTH
onpeneasierca 0o Qopmysae

P

25
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OMHYeCKOe CONPOTHBJEHHe MPOBOAHHKA BCErNa BHIUHcCAACTCcA Mo (QopMyJe
R = U
= —=.
3Has BeJHUHHY TOKA, MOXKHO HAHTH AMaMeTp W ceueHue HPOBOJIOKH.

OcHoBHbIe JlaHHbie JIJig pacieTd HarpesaTeJbHbIX 3JEMEHTOB

Honyerumasn cuaa toxa, A l I 2 3 4 5 6 7
[lpameTp HHXpOMOBOH NMPOBO-

JIOKH TpH  TeMuepartype

700° C, MM 0,17 10,3 0,45 10,55 (0,65 (0,75 0,85
[Mnowassy nonepeunoro ceue- )

HUSA NIPOBOJOKH, MM2 0,0227 |0,0707 [0, 159 |0,238 [0,332 (0,442 0,57

IMoacraasst noayueHnsie 3uadenvss B GopMyay
_ SR
==
rhe !— nMuHa NpPOBOJMIOKH, M; S — CedeHHe HPOBOJOKH, MMZ, R — compo-
THBJIEHHe NPOBOJOKH, OM; p — yAeJpHOE CONPOTHBJEHHE NPOBOJOKH (aJs
Huxpomap =1,1, ana dexpansp =1,3), OM-MM?/M, NoAyYHM HEOGXORHMYIO
AJHHY TPOBOJOKH JIJISi HATPEBATeJHHOI'O 3JIEMEHTa,
IIpumep. Onpenenury LAMHY NPOBOJOKM H3 RUXPOMA [AJas HArpesa-
'IL‘}“.JIbHOI‘O 3JE€MEHTAa MJIHTKH MOIHOCTHIO P=600 BT npu HanpskeHuu ceTH
= 220 B.

600 220
:mz 2,72A, R = mz 81 OM'

[To 3THM npaHMpIM HAXOXHM AHAMEeTD W cedyeHue NpoposokH: d=0,45 MM,

5=0,159 mm®. Torpa namna npososoky GyHeT paBHa:
y 0.159-81 11,6 M.
1,1

Touno Tak e MOMHO pACCUMTATL HArpPeBaTeJbHbie 3JeMEHTH H IJs
APYTHX 3JNCKTPOHATPEBATENbHHX NPHGOPOB.

[Ipumedanne. Tlpuy skensyataunu 3JeKTPOPALMOTEXHUYECKOR ammapa-
TYpbi HeO6XOAMMO 3HATh CeyeHiHe MOHTaXKHBIX NPOBOJOB — B 3aBHCHMOCTH
OT BeJHUYHHB NMPOXOASIUNero Mo HUM Toka, B rtabnuue NpuBeleHH! MAaKCH-
MaJIbHO JONyCTHMbie TOKH HAarpy3KH JJIsi MeAHBIX NIPOBOJOB PA3JHYHOTO ce-
YeHHUd.

IlonycTHMble TOKM HArpy3KH MeAHBIX NMPOBOJOB (MOHTaKHBIX)

CeuenHe npoBoja, MM?

{lapameTp

0.050.07}0,1{0,2]0.3]0,4]0,50.7] 1 Ji.5] 2 Je.5] 4 |6 |10

Hau6oabwsi
IOTMYCTH-
MBI TOK, A 0,7

26
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MpocToi aBTOMAT ANA 3aUIMTL! INEKTPMUECKONH
ceTH OT KOPOTKOro 3aMbiKaHMs

[Ipn pemonTe 3JM€KTPOpaAMOANNAPATYpH, MHTAEMON OT 3JeKTpHYECKON
cetn HanpsxkenneM 127 mau 220 B, 10BOJIBHO 4ACTO TNPOMUCXONAT KOPOTKHE
3aMbiKanus. M36exaTe 3TOrO0 MOXKHO, €C/IM BKJIOYATH ABTOMAT, 3JEKTPH-
yeckas cxeMa KoToporo msofpaxena Ha puc. 29. Peje P mogkmwoueno na-
paJJie/bHO Harpyske H CJeAHT 3a HATpPsKenweM Ha Hell. Korna uanpsixe-
HYe eCThb, yepe3a OOMOTKY peJse NMpOTEKAeT TOK, peJe cpabaTHBaeT W 3aMH-
KaeT KoHTakTth PJ. CurHanpuas jamna JII ue roput. IIpw Koporkom 3a-
MBIKAHHH B HArpy3ke HanpsKeHWe ya o6MoTKe peJie pe3Ko yHmajneT H AKOpPb
peJie oToiijer or cepaeuHnxa. Konrakrsl Pl pasoMirHytcs. [locnenosartein-
HO ¢ 00moTKO# pesie Gyder BKoYena JaMna (220 B, 100 Bt), koropas 3a-
TOPHTCH ¥ TeM CaMbiM NPOCHTHAJHSHPYeT O KOPOTKOM 3aMbikauuu. Ilocse
yCTpaHeHHs HeHCHpaBHOCTH KOHTAKTH peje P/ BHOBE 3aMEIKAIOTCS H CXeMa
BO3BpallaeTcss B HCXOJAHOE cocTosiHHe (B HAYaJbHEIN MOMeHT pese P cpa-
6aTbiBaeT OT TOKA, MPOTEKAIOLEro no ero o6MoTKe wepe3 Jamny J/1). Itor
8BTOMAT OTKJIOYaeT HATPy3Ky He TOJbKO MPH KOPOTKOM 3aMBIKAHHH, HO H
OpH 3HAUHTEJBHOH NOTpebaseMoit MouwHoCcTH. [lAsi 3TOr0 B cXeMy BBEJEHO
conpoTuB/ieHde RI, Be/HYMHA KOTOPOro onperessercs MaKcHMaJbHO AOIY-
CTHMBEIM TOKOM 4Yepe3 HArpy3ky M NOACUHTHIBAaeTcst N0 ¢opmy.e

Ucern
Rl == r
T 1on
rae U o,y — Hampsxenuwe ceTH; [/ o,— MaKCHMaJbHO JOMyCTHMBIA TOK.

Hanpumep, npu Toke /,,,=20 A v nuraowei cety 220 B conpornsae-
HHE AOJKHO HMeTb BeJHUYHHY:

220B -
Rl = SOR =11 OM.

Conporusjenne 6epeTcss MOHIHOCTBIO
He meree 20 Br.

Ilpn BHGope THnma pene caemryer
YUHTBIBATh, YTO €r0 KOHTAKTH JOJMXHbI
6LITE DAacCUNTAHBl HAa pa3phiBaHHE Ne-
MM c TOKOM He MeHee 0,27 , .. Ymo6HO
HCNIONIB30BATh B KadyecTBE pesie KOH-
TAKTOPH I[I€peMeHHOTO TOKa (HalpH-
Mep,  THna MITKO-110 A), cnenuaiabpHo
npefHasHavyeHHble AJs paboTe ¢ 60Jb-
WHAMH TOKaMH. ABTOMAaT MOXHO IpH-
MEHHTb ¥ [JIs 3allUTH 3JEeKTpHUeCcKOH
ceTH HamnpsikeHwem 36 B, coorBerct-
BEHHO H3MEHHMB SJEKTPHUYECKHe BeJH-
9HHB 3JIEMEHTOB cXeMbi (HanpuMep,

MOXXHO HCTO/Ib30Bath pete MKY-48 na Puc. 29. Dnextpudeckas cxema
36 B). aBToMaTa
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22 HcnonbioBaHie KoHaeHCaTOpa
B KA4YeCTBE CONPOTHBNEHMA

H3BecTHo, 4TO KOHAEHCATOP, YCTAHOBJEHNLIA B LieMH IepeMeHHOro TO-
Ka, obsJanaer CONpOTHBJeHWEM, 3aBHCAUINM OT YacTOThl, H HA3LIBaeTca pe-
akTUBHHM. Mcnonb3ys ero, MOXKHO Takxke racutb H3JHIIHee HANpsKeHHe
CETH, PHIEM MOIHOCTE HA PEAKTHBHOM CONPOTHBJEHHH He BHAENSETCSH, YTO
fiBAseTcss GoMbIIMM NpeHMYIIEeCTBOM KOHJEHCATOpa Hepel TacsllHM pesH-
cropoM. Tak Kak MOJIHOe CONPOTHBJEHHWEe Z LeMH, COCTABJEHHOH H3 Tocje-
JOBaTeJbHO BKJIOUEHHBIX HArpy3kH C aKTHBHBIM CONpPOTHBJeHHEM R, H

KOHJl€HCaTOpa ¢ peaKTHBHHM CONpPOTHBJeHHEM X, PABHO
Z= ‘l/-RI?I + Xz >

TO HeNOCPEeACTBEeHHBIi pacueT eMKOCTH racsuiero KOHZEHCATopa IOBOJIBHO
cnoxed, Jlast onpefenienus ee mpolle NOJAb30BaTbLCS HOMOrpaMMOH, mMpuse-
neHHol Ha puc, 30. Ha momMorpaMMe no ocH abcupuce OTJIOXKEHbB CONPOTHB-
aAenns R, B kOM, no ocu opanHAT — eMKocTh C racsil(MX KOHAEHCATOPOB
B MK® H n0 ocH, NpoBeneHHO# MOA yriaoM 45° K ocH abelyce,— NOJHBE CO-
npotuBJennst Z pend B KOM,

YUto6el BOCNOJB30BATHCHE HOMOTPAMMOH, NPeABAPHTENBHO HYyXKHO TO
3akony OMa uan no popMyJe MouHoctn onpeneants R, u Z. Ha ocu a6e-
LHCC HOMOrpaMMbl HAXOAAT BHUHC/EHHOe 3Hauenue R, u nposomaT M3 3Toi

TOUKH BepTHKAJBHYIO NPSAMYyI0, MapajelbHYl0 OCH OpAMHAT. 3aTéM H& Ha-
KJOHHO/ OCH OTHICKHBAIOT paHee OMpefesnenHoe 3HavyeHue Z. M3 ToukH Ha-

Z x0m
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Puc. 31

4aja KOOPJIHHAT Yepe3 TOUKy Z MpPOBOAST AYry, KOTOpas HOMXKHA Nepeceyb
JHHHIO, TIPOBENEHHYI0 NMapa/jieJbHO OCH opaHHar. M3 Toukm mepeceyeHus
BeRyT JHHHIO, napanjespHyio ocu abcumce. Touka, rae sra JMHHA BCTpe-
THTCS C OCblI0O OpPAHHAT, YKaXKeT HCKOMYIO €MKOCTh Tracsuiero KOHAeHca-
TOpa.

IMpumep 1. Onpepenants eMKOCTH KOHZEHCATOPA, KOTOPHIA HYMKHO
COENHHHTH TOCJEf0BATENbHO C dJeKTponasipHukoM 127 B, 25 Br, utobu
ero MOMHO OblJl0 BKJAIOUHTH B CETh NEPEMEHHOr0 TOKa HanpsixkeuneM 220 B
{puc. 31, a).

Haxogum R

U2 1272

H=—F =2—5-—‘645 OM

rae U — HanpsxeHHe, HAa KOTOPOE pACCUHTAH 3JEKTpOmasjbHuK, P —
MOILHOCTh 3JIEKTPONAasJibHHKA.
Uro6Gunl onpepnenuTs Z, HYXHO 3HATh TOK I, NpoTekamowHii B UENH:

P 25
= 7 =197 = 0,2 A,
Torpa Z pasuo: ‘
= 220 = 1100 On.

Kak HaliTH eMKOCTb racfIuero KOHIeHCcaTopa, MoJdb3yACh BHIUHCACHHBIMH
NpeABapHTeJbHBIMY HAHHBIMH, NMOKA3aHO HAa HOMOTpAMMe MKHPHEIMM JH-
HUSMH.

" IlpumMep 2. MocroBoit BumpsiMutesnp (puc. 31,6) ¢ BHIXOAHBIM Ha-
npsxennem Uy, = 18 B u toxom narpysxn [, = 20 MA neob6xomumo mmu-
Tarh OT ceTH HanpsxeHueM 127 B. Ha#itu emrocts kougeHcaropa Cl, Koro-
PHA HyXHO NOAKJTIOUHTL NOCJEZOBaTeNbHO C BHIIpAMHTesNeM, yTQbbl mnora-
CHTb H3JHlIHee HaNpsiiKeHHe,

OnpenenseM CONPOTHBJIEHUE HATPY3KH:

Usux 18

K NOJHO€ CONPOTHBJAEHHEC UENH!:

127
Z= —0§ = 6,35 KOuM.
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Janee onpegeasior eMKocTh racsuero xouupercaropa €/ no Homorpam-
Me, Kak 3710 cnesnath, NOKa3aHo HA HeH myHKTHpoM. PesysbraTt, mojyyeH-
Heiit o pacuery (0,51 mMg®), moxuo okpyrauts g0 0,5 MKOD.

Jns rameHus HanpsikeHHsT MOXKHO HCIOJb30BaTh TOJBKO OyMaxkHbIE
Konpnencatopsl (MBM, MBI'TI v np.), npegHasHaueHHble AJig paboTel B LENH
nepeMeHHoro toka. Mx pabouee HampsixkeuHe ajs OoJbliefl HaxeKHOCTH
paboThl JOMXKHO B 2—3 pasa NpeBHIWATh HANpsAXKeHHe, KOTOpPOe Hy:KHO MO-
TacHTh.

TpocCToit 2nEeKTPOHHLIN MHAKKATOP
conpoTMBneHust

Ha puc. 32 nokasan o6umii BUA W NpuBeieHa NPHHIHNHAJbHAA CXeMa
MNPOCTOrO WHIMKATOPA aKTHBHOTO COMPOTHBJIEHHS 1JI NPOBEPKH 3JeKTpHue-
CKHX IIPOBOZOB B PA3/JHUHBIX 3JEKTPHUECKHX YCTAHOBKaX, HHTeH HaKajla
OCBETHTeJBbHBIX JaMIl, NpefloxpaHuTeneil, H30JAAUKH KOHAEHCATOPOB, H30J3-
IHMA 3JIEKTPHYECKHX MAWAH H T. A. MM yao6HO mosb3oBaTecsi NPH OTHICKA-
HHH HeHCIpaBHOCTeH B 3JeKTPOGEITOBOH TeXHHKe, BOJAHTENIO aBTOMOOHJSA,
TPAKTOPHCTY, 3JEKTPHKY HA NPOH3BOACTBE, & TAKKE C YCIEXOM MOXKHO HC-
N0JIb30BATh B JOMAIIHUX YCJOBHSX,

Wunurarop Hmeer Tpu mpefena uaMepennii: 0..20 Om; 0..100 xOwm;
0..25 MOwm. B uupuxartope OTCyTCTBYET 9JeKTPOM3MepHTEJbHBLH NpHGOD, a
IJs1 YHANKaUWK KOHTPOJs H3MepeHHs HCNoJb3yercs OOGBIKHOBEHHAs JaM-
nouka OT KapMaHHoro ¢oraps (2,5 B, 0,2 A). B npegenax BHOpPaHHOTO
[HanasoHa W3MepeHWH BeJHUMHA CONPOTHBJEHHSA ONpPENeAseTcs TO APKOCTH
CBeYyeHHs! JaMIbl: 4YeM GoJbllie CONPOTHBJIEHHE, TeM MeHee spKHM CTaHO-
BUTCHi ee CBeveHHe,

Croflb WIMPOKHH JHANa30H H3MEPEHHS BEJHYHHBI CONPOTHBJACHHS O6B-
ACHAETCS IPHMEHEHHEM TPEXKACKaJHOI'O YCHJIMTENs IOCTOSHHOTO TOKA Ha
tpansuctopax T/+T3. [lpHuem ecqH TPOM3BOAUTCH H3MepeHHE HA T'He3-
ge OM, To u3MepsieMOe CONPOTHBJEHHE NOAKJIIOYAETCH NOCAELOBATEJBHO C
JaMmnoid HakaJupauusa JI/ M HCTOUHHKOM NHUTAHHs HanpsKeHweM 3 B (npa
sJeMeHTa THNa <«332», BKJIOYeHHBle NociefoBatedbHo). Ecan m3MepeHue

KT315(581)  Mn256

Clemogunemp

MON A0u © Om

Puc. 32. DnekTponHLHI HHAMKATOP CONPOTHBAEHHS




image41.png
NPOBOJHTCA C rHe3fla KOM, TO HCHBITHIBAEMBIH DE3UCTOP BKJKOUAETCH B
gent T2+T3 — pByxkKackajgHOre ycu/uTesdsi NOCTOSIHHOrO TOKa, a IpPH pa-
Gore c ruesna MOM Hcnosb3ylOTCA BCe TPH Kackaja. Bee perasin MKIHKa-
TOpA CONPOTHB/EHHSA, B TOM UHC/e H [ABa 3JieMEHTAa THNA «332», pa3melleHbl
B Kopnyce pasMepamu 75X 50X28 MM, H3rotoB/eHHOM H3 OKpalleKHOro Op-
F@HHUYECKOrO CTeKJIa TOJILHMHON 2+ 3 MM.

Kak nepecuurats 06MOTKY
3NEKTPOMArHHTHOro pene ¢ OJHOro
Hanpshkeums cpabartbisanns Ha gpyroe

B pemoHTHO M noGHTENBCKOH NMpPaKTHKe YacTO BO3HHKaeT HeOOXOMH-
MOCTb IEPEeMOTKH KaTYHUIKH HMeEIOLIerocs 3/eKTPOMATHHTHOTO peJie A
cpabaTeiBaHus ero TpH oONpeleJeHHOM HalpsiXKeHHH. B nacmopre pene
06LIYHO YKa3blBAOTCS CONPOTHB/eHHe ero oOMOTKH M JAHAMETP NPOBOAA,
KOTOPHIM OHA HamoTaHa. [IpH OTCYTCTBHH 3THX NapaMeTpoOB HX JIerKo orpe-
JeinTb. Kpome toro, Heo6X04HMO 3HATb TOK cpabaTslBaHHA pese, KOTOPHIH
MOXKHO JIErKO H3MEPHTb.

ConporuBiienne 0GMOTKH PaBHO! ;

n
R06 =4 e

nd?’
Tle P— yjAe/ibHOE CONPOTHBJEHHe MarepHaJja MPoBoJad; N —— YHCJIO BHTKOB
o0MOTKH; | — cpepan AJHHA BHTKA, MM; d - AHAMETP NMPOBOJLA, MM.
CoorBercTBeHHO TOK cpaGaThiBaHHs Desie PaBeH:
| = Us =Ucd?
¢~ Rog — &pnl ’
rne U, — Hanpsikenuc cpaGaThiBanus.

HsBecTHo, 4TO OCHOBHOH XapaKTEPHCTHKOH Deje ABJAAIOTCH TaK Ha3bl-
BaeMbie aMmep-BUTKH cpabaTblBaHHA, T. €. IPOH3BeJeHHe TOKa cpabaThiBaHHS
Ha YAC/IO BHUTKOB OOGMOTKH, DTa Be/IHUHHA OlpenenseTcd KOKCTPYKIHeil pe-
Je M 3aBHCHT OT IJIH#bl MarHUTONPOBOAA, €r0 MaTepHaJia, CHJ/Ibl MPYXKHHBL
T I

AMnep-BHTKH cpabaTblBakHs PABHbIL:

_ o ld? = 2
nle=n g = gr (U).

Orciona BHIHO, YTO aMMep-BHTKH cpabaTblBaHMA /1A KOHKPETHOro pe.e
NPONOPIHOHAIbHE! NPOH3BENEHHIO HANpsAXKeHHs cPabaTHBAHHS HA KBaApaT
‘AHaMeTpa NMPOBOAA, H ITAa BEJHYHHA NJA AAHHOrO pejie OCTAeTCHA MOCTOAH-
Holl ipu Mo6oit o6MoTKeE.

Ilapanokcanpkblii Ha TNePBHIH B3MVISAA BHEIBOJ O TOM, UTO HaNpsKeHHe
cpabaThlBaHUs He 3aBHCHT OT YHCJA BHUTKOB, 0OhsiCHAETCA OYeHb NPOCTO.
Ilpn yBennuenuyn uncia BUTKOB TOK CpaGaThiBaHHsA Majaer o6PaTHO NPO-
HOPLIHOHAJIBHO YHC/JAY BHTKOB, HO NIPH 3TOM NPSAMO NMPONOPIHOHAJABHO UHCTY
BHTKOB pacrer coNpoTHBreHHe 06MoTkH. [IpousBenenne ke toka cpabarsl-
BaHHs1 Ha CONPOTHBIEHHE, oNpeleslolllee HanpsKenue cpabaTulBaHus, OC-
TaeTca MOCTOAHHBIM.

Tok cpabGarniBaHusa pesle NMajaer ¢ yBeJWUeHHeM YHCJa BHTKOB, & Ka-
NpsxKeHHe OCTaeTcsi NPHMEPHO MMOCTOSHHBIM, TMOITOMY MOLIHOCTb, NOTped-
JAsieMasi o6MOTKOM1, Najgaer 06paTHo NMPONOPLUHOHAABHO YHCAY BHTKOB. [lo-

4]
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MYCTHM, 4YTO AJi1 KaKOro-1u60 peJsie H3BCCTHHl AHAMETp Nnposoia H Hamnps-

xeHue cpaGaThiBaHHA, paBHOe Uc = [ R.
IMpu nepemoTke KaTylikd peje Ha APYroe HanpsxeHue cpaBartblBaHus
JO/I2KHO ObITb COO/IOEHO PaBeHCTBO:

U di =Ud3,

OTKyJa AHaMeTp NpOBOAA HOBOH OOGMOTKH paBel:

CkasaHHOe CHPaBeASHBO HE TOJIbKO [Jsl 9/IeKTPOMArHHTHHIX pelie, HO
H 14as1 MOGLIX TACOBBIX 3JIEKTPOMAarHHTOB.

[Tpumep. Hmeerca peae tuna PC-13 ¢ comporuBieHHeM OOMOTKH
8 kOm u Tokom cpaGathiBanus 10 MA, Hamoranuoe nposopom [13JI1-0,05,
HyxHo nepemoratb ero 06moTKY A/a pabornt npu 12 B.

Pacyer HanpaxeHue cpabarniBaHHa JaHHOIO peJe

U, = IR, = 102-8.10* = 80 B,

JAuamerp nposoaa 12-BonbTOBOH 0OMOTKH:
@ = 0,05Vﬂ —0,13 M.

[Ipumeuanune [IlpHBeleHHble PACCyXNeHHA CNPABEMMBH /A CHY-
yafd, KOraa CpejHas AJHHA BHTKAa OGMOTKH OCTA€TCsi NMOCTOSHHOM, 4TO HMe-
eT MeCTO, eC/H TeoMeTPHYeCKHe pa3Mepnl 06MOTOK OAMHaKospl. Ecan xke
HOBas oOMOTKa 3aHHMaer Goabllle WM MeHbLle MeCTa, 4YeM Crapas, TO
(Gopmyaa AJs onpefefeHHs AHaMeTpa NPOBOJA HMeeT BHA:

1 U
d. =d, 2 cl
2 1 T
L Ucs
rie /i ¥ lz —— COOTBETCTBEHHO CpejlHHe AJHHBL BHTKa CTapoil H HOBo# 06MoO-
TOK, OlpefenifieMble Kak

l — Dmax + Dmln
-
rie  Dpaes Din — COOTBETCTBeHHO MaKCHMA/bHEIA H MHHHMANbHMA AHA-
METpbl OGMOTKH.

25 Pacuer cunossix TpaHcopmaropoB
MOUHOCTLIO A0 1 KBT nNo HOMOTrpamme

Homorpamma cocrapiena Ha ocHoBe CaeAylomwux GopMya
= N 450 000
S=1,2VP, = 55—
riae P,—nojaHas MOUHOCTb TpaHcpopmaropa, Br; S — ceueHue ceplleuHu-
ka tpaHcdopmaropa, cm? ¥ —— uHc/lo BHTKOB, NpHXoAsawiuxcsa na 1 B; B —

AollycTHmasi MarHHTHas HHAYKIMA /18 cepieyHHKa, I'c (B rayccax), npu
yCAOBUHM, 4TO uacroTa nHrawowmwedt cetw 50 Tu,
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Haa rpaucdopmaroproit craiy B = 10000—14 000 ['c, a ana obbiuHoH
craan B = 8000 T'c.
Ilonb3oBaHHE HOMOTpPaMMOR cM. c. 342,
1. OmnpefensitoT NOJHYIO MOLIHOCTH
aj rtpaHcdopmaropa momHoctsio A0 100 Bt no dopmyie

P0=1,2X(11U1 12U2 .-.);
6) Tpancgopmaropo Momuocrsio 100 Br — 1 xBt no dopmyae

P, =1,1 X (LU, + IUy + ...) .

2. Mo mxane P,HOMOrpaMMH HaXOJAT TOYKY, COOTBETCTBYIOLIYIO [M0-
Jy4deHHOH BelNHuHHe P,, M COeAMHAOT ee NMPAMON JHHHeHl ¢ TOUKOH, COOT-
BETCTBYIOIleHl 3anaHHON Be/iMYMHe MArHHTHOM HHIYKIUHHM CePJEeYHHKA Ha

mwkane B. Touka nepeceyeHHs 3TOH AHHUH CO IIKAJIOH I COOTBerCTBYy-

€T YHCJy BHTKOB, NPUXOAAmUXCs Ha 1 B.

3. IloaHoe uynclo BHTKOB OOMOTOK TpaHcdopMaropa HaXOLAT, YMHO-

N
Xasa ‘7 Ha HanpaxeHHe, CHUMaeMoe C COOTBETCTBYIOWIEH 06MOTKH,

IlpuHuMas Bo BHHMaHHe NOTEPH B CTAJH H MelH (CYUHTAIOT MOTEPH ORH-
gakosbiMd — 110 10%), daxrHueckoe uncao BHTKOB OGMOTKH GepyT c Io-
npaBkofl, IIpH 3TOM YHC/IO BHTKOB NepBHYHOl OGMOTKH yMeHbIIAlOT, a YH-
CN0 BMTKOB BTOPHYHBIX 06MOTOK yBeanyuBaior Ha 5% nAas TpaHchopMaTo-
poB MomiHoctbio A0 100 Br u Ha 2,5% Ana tpaHcdopmaropos 100 Br— 1
kBr.

4, IuaMerp NpoBofa B 3aBHCHMOCTH OT CHJIBI TOKa, NPOTEKAIOHIETo IO
oOMOTKe, ONpelensiloT 1o WKanse /d, oKpyraas IO/JYyuYeHHOe 3HaueHHe B
CTODOHY YyBeldYeHHs.

[Tpumep, [No 3apannbIlM BeMYHHAM HaNpsiKeHHe INHUTAOIled CeTH
U=220 B; anopnoro uanpsxenus Up=2X300 B; anonnoro Toka l»=60 MA;
HANPAKEHHs Hakana KeHoTpoHa Us=4B; Toka nakasia kenotpoua lz=1 A;
HanpsXeHHs HakaJja Jdamn Us=6,3 B; toka Hakagaa jgamn [1=2 A. Tpe-
Gyercs paccuuTaTh TPaHcGOpPMarTop.

1. Nosnnas MowHOCTL TpancdopMaropa:

Po=1,2(F20 1 1.4 2.63) = 41,5 Br.

. Oroft MomHOCTH Ha mKade S coorBercTByeT TOuka 8, T. e. S=8 oM’
(ceuenne Ge3 yuera usoasauuu).

2. TlpunnMas MarHuTHYI0 WHAYKIHIO B=10000 I'c u coexnnas ToYKH
8 cM? u 10000 T'c npamol, HAXOAAT TOUKY IlepeCedeHHs el0 LIKaJbl:

3. Uucio BUTKOB mnepBHuHOR o6MoTkH N;=220X57=1254 Burka (c
yderoM 5-npouentHo#t nompaBkh 1191 urok). Tok, nporekawomuit no
nepBUYHOM OGMOTKe,

Juamerp nposoaa, HaitaeHHbIR 1o wkane Id, d = 0,35 Mm.
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YycJi0 BHTKOB NOJOBHHBE BTOPHUHOH oOmoTKM N2=300X5,7=1710 BuT-
KOB (C y4eTOM 5-NpoueHTHOH nonpask# 1796 BHTKOB).

Juamerp nposona BTOPHYHOH 06MOTKH npu Toke [2=0,06 A, d=0,2 MM,

YHucno BHTKOB OOMOTKM Haxa/da KeHOTpoHa N3=4X5,7=23 Butka (C
YUeTOM IONPaBKH 24 BUTKA).

Iuamerp npoeoga npu toke f3=1 A, d=0,8 mMm.

Yucno BuTKOB 06MOTKH HaKaJda namn N,=6,3X5,7=36 BurkoB (c yue-
TOM IIONPaBKH 38 BHTKOB).

Huamerp nposoga (npu Toke [i=2 A) d=12 mm.

Yro neobxofmumo aHath 06 MCTOUHMKAX cseTa,
NPMMEHREMBIX B CTAaTHUCCKOH
M AMHAMMUYECKON 2NeKTpopeKname

HcrouknkaMu cBera AN 3JEKTPHYECKHX pek/iaM clyXar oOnldHble
JaMmnbl HAaKaJdHBaHWsA MOIHOCTbio 15—25 Brt, codurible JAaMmbpl Mom-
nocreio 40 Br M rasonanosiHeHHble JIOMHHecueHTHble TpyOkH. Jlamnbr Ha-
KaNHBAHHA BCEM XOPOILO H3BECTHBI.

[MpomsiliieHHOCTs BHIMTyCKaeT rasocseTopble TPYOKH H3 Npo3payHoro
CT€K/]Ia, HaNoJHeHHHEe HEOHOM, aproHOM HJIH TelHeM, C A03HPOBAHHHM Ko-
JIHYeCTBOM (HECKOJIBKO MHJJIHTpaMMOB) PTyTH. TPYOKH H3rOTOBAAKOTCH
Aaukon 50, 75, 100 u 250 MM, aumamerpom 10, 12, 14, 18, 19, 20 u 22 Mwm.
Ony Moryr OblTb NPAMOMHHEAHHMH, GUTYPHBIMH, B BHIe OYKB PasJHUHBIX
wpupros 1 unbdp.

Has nonydeHus cBeueHMs Pa3HOro LpeTa (3eneHOe, 30JOTHCTOE, TOJY-
Goe, Gesoe, KpacHoe, opaHKeEBOe, KeATOe U Ip.) Nepel HanoJHeHHeM TPy6-
KH ra3oM B Hee BBOJAT CllEHaJ/ipHOE CBETOCOCTABHOE BElLECTBO — JIOMHHO-
¢$op, KOTOpHI OCaXkaeTCsi HA BHYTPEeHHel 4acTH crekasiHHOl TPyOKy. Ilpo-
MBIIIJIEKHOCT, H3roTOBJAET TPYGKH GoJiblIOH 11BeTOBOH rammsl (Ao 25 To-
HOB).

Fa3zoceeTHHe TpyGkH ¢ BBeneHHHIM JOMHHO(GOPOM SBJAAIOTCA HCTOYHH-
KaMH CBeTa, B KOTOPBIX NpoLiecc JIOMHHECHEeHUHH HCMOAb3YeTcs ABAXKAb:
npu NpeBpallleHHH JEKTPHUECKON 3HepTHH B Jy4YHCTYIO (3JeKTpOJSIOMHHec-
IeHIHSA) H NpPH BO3AEHCTBHH MocJefHel Ha cBerococTasbl (¢oTOMIOMHHEC-
LeH[H ).

CeeToBOH KO3(pPHUHEHT MMONEe3HOr0 AefCTBHS Ta30CBeTHHIX TPYOOK A0~
CTaTOYHO BBLICOK, [I03TOMY OHH BeCbMa 3KOHOMHYHBL.

[asocBerHble TPYOKH NMHTAIOTCH TOKOM BHICOKOI'O HaNpsilKeHHS OT TPaHC-
dopmaropa 127/220/13000 B u3 pacuera B cpednem 1000 B Ha 1 mnor. M
TPYOKH M BK/IIOYAOTCsA NochiexoparesbHo. Cpelnss CHIA TOKA, IPOXOAL-
uiero 4Yepe3 tpyOxy, pasHa 20 mA. OrTciofa Ajis NHTaHHA PEKJAAMHOW YC-
TAHOBKH C JJIMHOI Ta3oCBeTHHIX TPYGOK (B pa3BepHyToMm BHae) 13 M Tpe-
6yercs tunosoil Tpancdopmarop TI-13 (puc. 33).

PaccmoTpenkble HCTOYHHKH CBETa MOTYT HCHOJ/b30BATbCA W B CTAaTHYe-
CKOHf M B JHHAMHYeCKOH 3JeKTPOpeKaaMe,

Craruveckas, WiH HENONBHIKHASA, 34EKTPOPEKAAMA TIPHMEHSETCA B BHT-
pHHAaX, NaKHO, NJaKarax, AJAd ocBeweHHs ¢acamnoB 3JaHHIH MacCTepCKHX,
artesbe H T. 1.
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Puc. 33. Cxema BKiIOYeHHS] ra30CBeTHOH YCTaHOBKH

Jis oCBelleHHs BHTDHH, NAHHO, NJIAKATOB HCIOJ/bB3YIOTCS JaMilbl Ha-
KanuBaHHA MomHocTbio 15—25 BT, codutHble JaMmbl MowHOCTHI0 40 BT
H Ta30CBeTHble JIOMHHECHEeHTHHEe pr6xn. Jlamnel ¥ TpyOKH MOHTHDPYIOTCS B
CHeLHadbHElX CO(MHTHBIX OTPaXKaTeNssX H3 JKECTH HJH KPOBEJbHOro xeje-
3a, BHYTPEHHSA OTPaKaloUlas NMOBEPXHOCTb KOTOPHIX NMOKPHIBAETCA aANIOMH-
HHEBOH HJH Mac/JfHOH Kpackot, Oenoil sMaJbio. B codurHble oTpaxarenn
PEKOMEHAYEeTCA BCTABHTh MATOBBlE HJH «MOJIOYHbLIE» CTeKna MJIA cMmarde-
HH CBeTa H PABHOMEPHOro ocBelleHHs. BHYTpH co¢pHTOB MOHTHPYIOTCH
HJAMIOMHHAIHOHKBe narpodsl E-27 pnd JaMn KakanusaHus Ha PaCCTOSAHHH
t0—12 cM npyr or apyra Wim AepxKaresid NJf ra3ocBeTHHX TPYGOK H coO-
duTHbIX JsiaMn. B codurHble OTpakaTenH, yCTaHABAHBAEMble CHAPYXH 31a-
HHH, He JOJIKHBl IONAAATh NOXKIb H CHer.

KOJI6bI JaMIl H3 OpOo3payHOre CTrek/da MOXKHO OKpacHTb B /OGO 1BeT,
OMyCKas HX B BaHHy, 3alONHEHHYI0 CIHPTOBBIM JaKOM HYXKHOTO LBeTa.

Hunamuveckasn saexrpopexaanma. TocTosAHHO ceeTAmMHCA HCTOYHHK —
3TO CTATHYECKHH 3/JeMeHT Pek/aMsbl, HO eC/H 3JeKTPHUecKce [HTallHe ero
MepHOMHYEeCKH MPepHIBaeTCsi, TO 3TO yKe TNpocrefillag nHHAMHUdecKas sfdefi-
Ka. ['pynna TarMX KOMMO3HLHOHHO COeAMHEHHBIX siYeeK CO3[a€T CBETOAH-
HaMHueckuit 3¢dext, Ha3plBaeMbli MHT@HHEM,

[MocTosikKO BK/OYEHHAs LeNb HCTOYHHKOB CBeTa — CTATHYECKAd peK-
Aama. Ta xe uenouka, pasfuras Ha ONpeJeeHHOE KOJHYECTBO rpynn (Ha-
npHMep, Ha TPH), KaxkAasi H3 KOTOPHIX C NMOMOIIBIO CIELHAIBHOIO yCTPOH-
CTBa MOJKNIOYAETCAA K HCTOUHHKY 3J/IeKTPHUECKO!l SHePTHH B ONpeleseHHOH
[OCJe/0BATeNbHOCTH, U CO3JaeT CBeTOAHMHaMuyecKuil sddekt, HaspiBaeMbllt
Gerymeii BOJIHOH,— 310 yKe JHHAMHUYECKas peKiama,

Hapmuch, ropamas nocroaHHo, crathuda, Haanwucs, nogkaiodensas K
COOTBETCTBYIOIEMY YCTPOHCTBY, CTAHOBHTCA JAHHaMHUYECKOH, eCJH OYKBHI
32)KHraloTCs MOOYePeHO H OCTAIOTCA BKJIOUCHHBIMH B TeueHHe BCEro IHK-
aa. IMopobuntii apdeKT HA3bIBAETCA NEYATAHHEM.

HaunGonee npocrofi BHA AHHAMHYECKOH 3JEKTPOpeKJaMbl — MHTaHHeE.

CnocoBbi nonyueHus s¢hpeKTa MHraHHs
B BNEKTPHUECKMX PpeKnamax

Tepsas cxema. PexiaMa BLINOIHEHA B BHJe AEPeBAHHOH paMbl, HAa KO-
TOpo#i_ykpenuensl NarpoHsl E-27, m nMeer Nath PasHbIX MHTAIOMHX NO3H-
HHHA. CxeMa (puc. 34) cocrouT u3 nard nyckarededs MIII — MII5, paccun-
TAHHBLIX Ha TOKM KOMMYTaluH A0 25 A, W 3J€KTpOABHraTeis THNA 31-1
(5,2 06/mMun), KoTOpHE MOHTHPYIOTCS HA TEKCTOJAMTOBOH NMaHEAH Pa3MEPOM
100 X 250 mm.
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flocsauwaercas morodoim cneyuaaucram,
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Puc. 34. Cxema wmurawliedl cucremsl, cojepxkalief
NATH NO3HUHI

Ha Bany ssiekTpoiBHraTe/isi YKpenasercsi TEKCTOJAMTOBBIA phidar. Ha
KOHUE phlyara — NpyKHHALMAs KOHTakTHasA GPOH3a MAH YrOAbHAHH KOHTAKT.
Pbiuar, Bpamasce co ckopocrsio 5,2 06/MHH, MOOUepeAHO 3aMbIKAeT NATH
KOHTaKTOB, KOMMYTHpPYy!OmuX OOMOTKH Iyckarte/s., YcraHoBKa uMeerT 90
JaMn HakaJ/MBaHH#A, MOWIHOCTHIO no 15 Bt gaxpas, pacnpeneneHHbIX Ha
narb cekuuil, IIpy Montame opHa ¢asa genaerca oGmefi, a Apyras KOMMY-
THPYeTCs N0 CeKUMAM. JTa cXeMa NpH HeoGXOAHMMOCTH MOXKeT OHTb YRpo-
IIeHa, 3 KOMHYECTBO CEeKIHil COKpaMLIEHO,

Bropas cxema mo3posiser MOJAYYHTb THPJAHAR, H3MeHAIOUIHECH KaK MO
AJTHTEIBHOCTH, TaK M Mo sipKocTH (puc. 35).

Pa6ora ycrpofictea OCHOBaHa Ha M3MeHEMHH caBura (as Mexay Ha-
4aJoM MOJNYNePHOAOB CeTEeBOro HaNpsKeHHA H HMOY/JAbCaMH, INOCTYNalo-
WHMH Ha YOPABJAAUWMA 3AeKTPOJ, TPHUHHCTOPA OT PeJaKCalHOHHOIO reHe-
paTtopa, co6paHHOro Ha aHa/jore OAHONEPEXOAHOrO TPaH3UCTOpa (TpaH3H-
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Pue. 35. DuekTpuyeckas cxeMa HepeKJOUeHHA THPJIAHL
C MepualouIMMH BCIBIMIKAMH

cropul T1, T2). Uacrory cnefoBaHHsi MMIY/JbCOB MOXKHO rpy6o ycraHas-
AHBaTh MOACTPOSYHHLIM PE3HCTOPOM RS W NJIAaBHO — nepeMeHHbIM Pe3HCTOo-
poM R3.

Hacrpoiika ycrpoiictBa Ha KeaaeMmuilt cseroBoft sddexr nmpocra. CHa-
Yajla JABHXOK IOJCTPOEYHOro pesuctopa RS ycTaHaB/iMBAalOT B BepXHee (IO
cXeMe) MoJioXKeHHe, a MepPeMEHHOTro pe3ucropa — B cpenHee, K ycrpofctBy
MOAKJIOUAIOT THPJASAHAY (HJIH OCBETHTENBHYIO JaMny s HacTPOHKH) H
BK/IIOYUA10T ero B ceTh., [lepeMemias ABHIKOK NOACTPOEYHOrO pe3Hcropa, yc-
TaHaBJHBAIOT €r0 NMPHMEPHO B CepefyHe YYacTKa MeXJy pexHMaMu MN.jas-
HOrO 3aKHTaHHs W IIABHOTO ralleHus rupafHabl. ITocie sToro pesncropoM
R3 MoxHo nonobpath xeaaemsill pexxum paGorth ycTpoiicTsa.

Cnoco6ul nonyuenus sppexra «Berywmas sonnan
B 3NEKTPHYCCKHX peKnamax

Ilepsas cxema «Geryuiass BOMHa» Ha TPHHHCTOpaX.

s nonyuenns s@derra «Gerymas BOJHA» JaMMbl TpeX IHPAaH] (cek-
IHiI) HYXHO DPACNOJOXKHTh Tak, 4ToGul OHH uepejoBanut¢h. Toraa npu no-
OuepeHOM BKJIIOUEHHH THPJAHA CO3ZaeTCsl BlieYaTseHue, YTO CBET «BeKHT»
0 THPJISHIAAM, HalpuMep CleBa HANpaBO HAH CHH3Y BBepX.

MMepekatoyateib THPJAAHL B 9TOM Clydae MOXKHO co6parb Ha TpHHH-
cropax (puc. 36) mo cxeMe TpexdasHoro My.apTHBHOpaTOpA.

Ipu BKAOUEHHH YCTPOHCTBA B CeTh TPHHHCTOPHI OKAXKYTCA 3aKPHITHI-
Mu, a koHfeHcatopsl CI— C3 HauHyT 3apsAxkarbca 4Yepes COOTBETCTBYIO-
e pesrcropbl. Hanpsaxkenne Ha ynpapifiomuX 9.MeKTPOAaX TPHHHCTOPOB
Gyser Bospactartb, Ho NMOCKONBKY HanpsXeHHe OTKPLIBAHHS TPHHHCTODOB
HeOAMHAKOBO, TO 4epe3 HEKOTOPOe BpeMs OTKpOeTCs JNHIUb OAHH H3 HHX —
¢ MeHbLIMM HaNps:KeHHeM oTKpbiBaHudA. Homyctum, sto OyjaeT TPHHHCTOP
J13. Torpa rupasapa JI2 saroputcs, a koHpeHcatop C3 paspaautcs depes
nuon /14 ® orkputhill TpHHHCTOP JI3. KoHpencartop ke C/ mpoAo/mxaer 3a-
pAKATbCSA, NIOITOMY BCKOpE OTKPoeTcst TPHHHCTODP JJI M 3arOpPHTCA THPJAH-
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Puc. 36. DuekTpHyecKas cXeMa Ha TPUHHCTOPAX JNA HOJIyYeHHs
asderra «berymwas BoJHA»

“Ra JI1, a tpuaucrop /I3 sakpoercs, MOCKOJAbKY KoHAencartop C2 paspAguT-

csi uepes nerouky J2— JI1. Takum o0pa3oM, TpHHHUCTOPH GYAYT OTKpHI-
BaTbCsA CTPOrO MMOOYEPEJHO, BKJIOUAs COOTBETCTBYIOMHME THDJISAHMIHL

Yacrora nepek./iioueHusi THPJSHA 3aBUCHT OT HOMHHAJOB pPE3HCTOPOB
R1, R3, R5 u konpencatopop C1 — C3.

[upAsiHAB!l MOTYT GHITh BBIIOJHEHH H3 JaMM C MOCJAEN0BATEJAbHBIM HIAH
llapajjeNbHBM  COCAHHeHHeM ¢ OOIMM HanpsiXKeHHeM, NOABOAHMABIM K
KOHLAM KaxaoH rup/sHan, [80—200 B ¢ Toxom norpebaeHus He Go-
Jee 2 A,

Bropas cxema ¢ npuMedeHHeM WWAroBoro HckaTe/ds W MarHHTHHIX IyCKa-
Tened.

«Berymyio BoJiHy» MOXKHO CO3AaTh H ¢ MOMOIIbIO CXEMbl, TPHBEICHHOR
Ha puc. 37. IloaBHXKHBIH KOHT&KT lIarosoro Hckaredas M, Haxoasch B
noJ1oxennu I, samelkaer ua 0,5 nepnopa xoneGanuit mynsrusuGpatopa MB
uenb o6morkn MI11, Kotopas TyT XKe GIOKHPYeTCs HOPMaJibHO Pa3oMKHY-
THIMH KOHTaKTaMHu. [lepeiina B nonoxenue 2, merka /M 3aMmblkaer uens
naraHus MI12, KoTophli cBOHMH HOPMAJbHO 3aMKHYTHIMH KOHTaKTaMH pa-
3oMkHer uenb M/I/, a HOpMaibHO Pa3OMKHYTHIMH KOHTAKTAMH 3aG/IOKH-
pyer s/iekTpuyecKylo nenb KoHTakTa IIH. Te e onepanus npousoiayr,
Koraa nietka [[/H nepefifer B noaoxenre 3. B pesyaivrate paGoyle KoHTakK-
Thl B Onpejle/ieHHOH MOC/Ae/l0BATENbHOCTH MOOYEpPeSHO 3aMbBIKAlOT H Pa3Mbl-
KAIOT LeNH NHTAaHHs COOTBETCTBYIOI[MX TPYIN 3JeKTPOAAMN — CO3AAETCH
HATI03Hs Oeryuiefi CBeTOBOH BOJIHHL

OcoleHnocTb QaHHOH CXeMbl — HCK/IIOUEHHe MaJIOMOIIHEIX KOHTaKTOB
UIH u3 xomMyralluu uenell NHTaHHA MHAYKTHBHEX Harpy3ok (o6MOTOK
MII). 31y po/ib BHNOAHAIOT MoLlMble HOPMA/JbHO 3aMKHYTbie KOHTAaKTHI Ca-
MHX MarHHTHGHIX nyckartefeti.

TpeToa cxema — Ha IWAaroBOM HcKaTele.

[lpu #sroroBieHHn CBETOBHIX peKJaM, AEMOHCTPALMOHHHX YCTaHOBOK
MOXHO HMHTHPOBaTb ABHMXEHHe XXHAKOCTH, ra3a W T. [l. ¢ MOMOIIBI 3JeK-
TPOJIAMIIOUEK, HCNOAb3Ys ekt «beryumas BoaHA>.
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Puc. 37, Ctpykryphas cxema aja noaydenus sddexra
«Berymas BoJHa»

TpuuuunuanbHas cXxeMa npupeiena Ha puc. 38. [TpH BK/AOYeHHH NHTA-
Hufl 3aropaercd Jammnoyka JI/ W 3apsaxkaerca eMkocTb KoHpencatopa C.
ITocne Toro Kak KoupeHcatop C 3apsajuTCAd H ero CONpPOTHBJECHHE yBelH-
4uTCs, TOK noiiper no ob6Morke pese P. Ero koHrakt Pl cHMMeT NMHTaHHe
¢ 9Tolt OGMOTKHM H MOJACT HanpsxkeHHe Ha Warophii uckareab IH, koto-
pHlit BKatouynT JaMmnouky J12. KougeHcarop C paspsaguTcs, H KOHTAKT pene
Pl Bossparutcs B nepBOHaYa/ibHOE noJoXkenuwe, Temepb cXeMa roroBa X
MOBTOPEHHIO TOTO Ke LIHK/JA, HO 3arOPHTCs yXKe Jamnouka JI3, U 1. A

B yerpofictee ucrnodb3oBaHo pese tina PCM-2, MoXHO HCNoab30Bath
H Jpyroe c conporusienneM nopsiika 750 OM u TokoM cpabaTblBaHHs He
Gomee 20 mA. Yactora llepek/JI0YeHHs NaMIOUYeK 3ajaerTcs NOAGOPOM eM-
KOCTH KOHAeHcatopa C, B JaHHOM cJ/iydae oHa pasHa 2 [n.

JlanHoe ycTpoHACTBO HCHOJb3yeTca AJA OKHBJEHHS MAKeTHBIX yCTPOHCTB
B 1. 0. VICTOYHHKOM NHTaHHSA CHYXKAT BHIIPSMHTEAb HanpsaxenneMm 24 B.

L1 5000%308
+

+ -
248

Puc. 38. Dnekrpuyueckas cxemMa Ha HIAaroBoM HcKarese
Ansi nodydeHus: s dekra «Gerymas BoJHa»
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Cnocobbl nonyueHus 3thgeKra «neyaraHMen
8 JNEKTPHYESCKHX peKnamax

Ilepsasn cxema — snexTpofHHAMHYECKAS peKAaMa.

Dnexrpopek/iaMa cOCTOMT H3 IBYX TpyNIN JaMn MouIHoctbio no 15 Br.
U3 opnoit rpynnm jamn cMOHTHpOBaHA Haanuce «CiayxkGa GbiTa», a H3
BTOpO# — Haauucs «Pagyras.

B ynpowennoit cxeMe (puc. 39) B aBTOMaTHKe HCIOJb3CBAHbI 3JEKTPO-
JuTHYecKuil komgencarop C, pene P, a Takxe naMnosbill Auop Jio6oro
THNA H cu/oBoil TpaHcdopMmaTop Tp.

Mpu skawouernu ycrpoficTBa B ceTb A0 pasorpesa KaToAa Jamisl JJ
BKIIOYeHa Haunuch «Paayras. B panpHefimeM, npu pasorpeBaHuH JaMIihl,
o0MoTKa pede P BKIOUaeTcs B LeNb aHOQHOrO TOKAa, H pefie CBOHMH KOH-
TaKTaMH BKJwouaer Hajanuch «Cnyx6a Guita». EcTecTBeHHO, M3 3THX JaMIl
MOryT OBITb CMOHTHPOBAHBl H JPYrue HAaANHCH. .

B aproMaruke Hcroabsyores pene tuna PCM-2, MKVY-48, moxHo npu-
MeHHTb H pene tuna PKH, KoTophle KOMMyTHPYIOT MarHHTHLIE MyCKaTeJH,
a OHH, B CBOIO ouUepelb, BKJIIOUAIOT Tpynmny sJjekrtpoiamn. HacroTy xoMMy-
TallHH peryaupyloT noabopoM eMKocTH KoHiercartopa C.

Bropas cxema — gunaMuuecKas aJeKTPOpeKIaMa,

IMpocrefiman cxema DHHAMHYECKOH SJEKTPOPEKAAMEL «lleUaTaHHE» TIPef-
craBjieHa Ha puc. 40. Jna c6opxu ee Mcnoab3yiorces chefylompe AeTalu:
3/eKTpoHHAA Jamna JI tHna 6HIIT win 6H2IL, peae tuna PKH, MKV-48
B JIp. C comnpoTHBIeHHeM 0OMOTKH He Menee 1 kOM, xonpeHcarop CI/ eMmko-
cthio 4 M® (6yMmaxunil), KoHgencarop C2 (emxoctbio 4—10 M®D) snek-
TPOJHTHUECKHH HJHM OyMaxHblfi, Pesncrop R B nenm o6MOTKH pefe nof-
6upaercsa B npoliecce peryJMupoOBKH; ero peanuuHa 2,8—3,5 kOw,

Cxema paGoTaer ciaeayiomuM o6pa3oMm: KoHTaktsl K/ KOMMYTHpYIOT
lenb Hakaja JdaMmnbl JI, 10 Mepe HarpeBa KATOIA NOABJAETCS BHNPAMAEH-
HbI TOK, KOTOpHIH 3apsaXaer KoHlencarop C2 no HanpsixeHHs cpabaThi-
BaHHsa pejie P. Pesie cpaGarniBaer, H KoHTakThl K[ pasmbikaiorcs, HO Tak
KaK Karod obJajflaeT TemJoBoifi WHepluefl, Jamna mnpofosxKaer pa6oraThb
KaK BLIIDAMHTeNb M NojA3apskarh KoHaeHcarop C2. [locrenenso Tok 3a-

p  Kowmakmes

HarpysKu ~2208

12 ¥
it

Puc. 39. Vnpomensas cxema AHHaMHYECKOH BJEKTPOpPEKIAME
AN NOnyueHHA >PdeKTa «nedaranne» (nepepad cxema)
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Puc. 40. Ynpowennas cxeMa AHHAMHYECKOR 3JEKTPOPEKIaMBI
AJst monydenns sddexra «meuatanue» (BTopas cxema)

pslia yMEeHbUIAETCS, NOTOMY YTO BHYTPCHHEE CONPOTHBJEHHE JIaMNbl pPacTeT
no Mepe OCThiBaHms Katoha. KoHieHcatop C2 OKOHYaTeIbuo pa3paxaercs
Ha OOMOTKY peJie, H OHO OTKJ/IIO4aeTCsi; KoHTaKTH KI pa3MBKAioTCs, H BeCh
UHMKJ paboThl CXEMBI MOBTOPseTCH. JJIEKTPOIAMNLEl PEKAAMEl KOMMYTHpY-
wrca KodrakraMu K2 w K3. 3ra cxeMa no3BossieT moNepeMeHHO BKJIOYATh
nagnucu «Cnyx6a Ovita» u «Pagyra».

HOas cospanus sboerroB «Geryumas BOJIHA» WM <«neyaraHHe» Heo6Xo-
A¥UM KOMaHAOANNapar, B KauyecTBe KOTOPOrO C yCHEXOM MOXKeT OBITh lc-
HO/b30BaH IaroBu Mckaresdb. EcJB MoABHXKHBIA KOHTAKT KOMaHJOAanna-
para noouepeAHO «oGeraer» KOHTAKTHl, TO AOCTHraercs sooexr «Geryme#
BosHbl». Eciin B Tako#i cxeMe JOMOAHHTENBHO NPHMEHHTDb pejie ¢ GJOKHpO-
BOYHBIMH KOHTaKTaMH, GyAeT obecneyeH s¢h(dekT «nedaTaHHe».

Hcnoabsysi sddextn «Muranue», «beryuias BOJHA» M «leyaTaHHE»,
MOXXHO CO3/aThb KOMGHHEPOBAHHYIO 3JIEKTPOPEKIaMYy.

MonraxHble paGoOTHl B IKCIIYaTalHs SJAEKTPOPEKIAMHBIX yCTaHOBOK
OCYLIECTBJIAIOTCA B CTPOrOM COOTBETCTBHH ¢ NIpaBHJIaMH TeXHHKH Oesonac-
HOCTH.

AnexTpoHHOE YCTPOMHCTBO
«BCMLIXWBAKOLIAA 3BE3JaN

«BcneixpBaiomas 3pe3fa» CKJAEHBAeTCss M3 OPraHHYeCKOro CTeksaa H
ogpamnBaercs B Jio6oit nser (cMm. coBer 187 «Okpacka opraHH4eckoro
cTeksa»). BHyTpH 3Be3im pasMemiaeTcs mMmnyabcHas Jamna MOK-120 c
Tpanc$hopMaTopoM (OHH NMPHMEHSIOTCS B NPOMBIIJIEHHBX (POTOBCHBINKAX),
a ocraJbHbE JeTaJH CXeMB MOHTHPYIOTCA B HeGosbLIOH KOpoGke (Hamphe
Mep, B Gyrasipe or peae tuna MKY-48), kotopasi ycranaBnusaeTcs y OCHO-
BaHHs 3BE3JHL.

Ilepsas koncrpyskyusa (puc. 41). CereBoe HanpsnKeHHe NOAAeTcsl yepe3d
pesucrop RI m kougencatop C! Ha ABYXNOJynepHOAHBI{ BHIIPAMHTENb
(zmoaw A1 v [2). Cpasy e HauMHAIOT 3apsKartbcs KoHIeHcaTopu C2 H
C3. Kak ToJbKO HanpsikeHHe Ha KOHAencarope C3 mocrurher 300 B, cpa-
Goraer pese Pl B cBOMMH KOHTaKTaMM Pl.]/ TMOAKMIOYAT NEpBHYHYIO 06-
MOTKY HMOYJBCHOro TpaHctbopmaTopa K KoHAeHcatopy C2. Bo BTOpHYHON
06MOTKE BO3HHKAET BHICOKOE HANpsKEeHHe, KOTOPOEe MOAAeTCA Ha MOJKHIra-
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jowmit  snexrpol Jamnn HMOK-120. Ilpoucxoaut Bembiika, KOHpeHCATOp
C3 paspsikaercd. [Ipy sTOM cmjla Toka, NpoXojdulero yepe3d o6MOTKY pede,
yMeHBIIAeTCs, H €r0 KOHTAKTH pa3Muikalorces. Kongencaropu C2 u C3 Ha-
YHHAIOT 3apfXKaThbCAd BHOBb, H NpOHecc MOBTOpsiercd. Jlamnma Oyaer BCHh-
XHBATh 4ePe3 NMPOMEXKYTKH BPEMEHH, 3aBHCSIUHE OT eMKOCTH KOHJeHcaTopa
C3 u conporusiennus pesucropa R3.

Hns paGoTsi ycTpoHCTBA B ONTHMAJBHOM DEXHME JKeJaTesbHO IpHMe-
HHTb BHICOKOOMHOE peJsie ¢ HeGOoJblIAM TOKOM cpabareiBanus. Hanpuwmep,
nopoitger pese P3IC-6, nacaopr PP0.452.112 (conpoTHBieHHe OOMOTKH
850 Om, Tok cpabarhiBaHusi 25 MA), NpH 9TOM CONPOTHBJEHHE PE3HCTODA
R3 monxuo 6wtk 0koJO 11 kOm (moaGHpaeTcs TOUHee NHPH HACTPOiike).
Ilpu ucnoabsoBanun peqe P3C-6 c¢ conporusienneM o6MoTku 1250 OM H
TOKOM cpaGateiBanus 21 MA (macnopr P®0.452.111) conporusiaenne pe-
3uctopa R3 HYXHO yBeanuuTb A0 13 kOm.

Bropas Konctpykyus (puc. 42) He Hy:KKaeTCs B NPOMBIIJIEHHOM TpPaHC-
¢opmaTope (POTOBCHBIIUKH. «BcnblXHBaiomas 3Be3fa» COCTOHT H3 OLHOMNO-
JYNepHOAHOTO BHINPAMHTENSI Ha AHOZe J{2, Bpemsszajaromeit UenoukH R2,
R3, C2, reHepatopa HMIyJbCOB Ha AMHHCTOpe JI! ¥ HMNyJbCHOH JaMmbl
JII. Korga Ha ycTpoMCTBO MOZAETCsl CeTeBoe HANpSKEHHe, HAYMHAET 3apsi-
Katbesl KOHAeHcaTop C2. TlpH ROCTHXKEHHHM Ha KOHIeHCATOpe HanpsiKeHHs,
PaBHOrO HANpsIKEHHIO OTKPHBAHHS AHMHHCTOpA, 4Yepe3s o6MoTky | TpaHc-
gopmaTopa Tpl TPOXOAHT HMNYJAbC TOKa, TpaHchOpMATOp — HOBHINIAID-
mHH, ¢ 6oJdpiIHM KoaddHuHeHTOM TpaHchopmauuu, noTOMy Ha OGMOTKe
II, a 3HauHT, H Ha MOJXKHUIAIOIEM 3JEKTPOIE JAMIbl NOSABIAETCS HMIYJIbC
BHICOKOTO HanpsiKeHuf. Jlamma scnbixuBaer, B koufeHcatop C2 pasps-
XKaeTca yepea Hee, 3aTeM nhpouecc nosropsiercd. Uacrora BCHBIMIEK 3aBH-
CHT OT HOMHHAaJOB Aeragell R2, R3, C2, ee MOXHO PEryJHPOBAThL MEPEMEH-
HHIM DEe3HCTOPOM R2. DHeprHio BCHBILIKH ONpeiessieT €MKOCTh KOHAEHCa-
topa C2, a TakXe HanpshKeHHUe, JO KOTOPOTO OH ycrneBaeT 3apaauthbes. Ile-
peMenubifi pesucrop R2— CIIO-0,5. Kongencarop C2 cocraBsieH H3 ABYX

0140 A2 42265

o3
490x4508

fip!
g54A

Prc. 41, Mpunnunnanbuast cxeMa H BHeWIHHN BHA
3JIEKTPOUHOTO YycTpoficTBa «BCHHXHBajoLlas 3Be3fia»

52




image53.png
A1 KHI0ZH 11T HPK-120 R2 39x R3 3 9x

550x1808 ~2208
+

81 fpt 14

—t—

Puc. 42. [lpHnunnuanbHast cxeMa 3JEKTPOHHOTO YCTpOHCTBa
«BCIILIXHBAKOIIAst 3Be3jAa»

nocJea0BaTeNbHO cOoelHHEHHBX KoHlAeHcaTopoB DTO-2 emkocteio no 100
Mk® Ha HOMHMHAJBHOe HanpsixkeHde 90 B.

Tpancdopmarop Tpl BHNOTHEH Ha KOJBLUEBOM CepAevYHHKE THIOpa3Me-
pa KI0 X 6 X 3 us ¢deppura M2000HM. O6Morka I jonxHa coBepXKaThb
4 Butka nposoaa IIDJIUIO 0,31, ob6bmorka Il —60 BHTKOB nPOBOAA
II2J110 0,1.

ITnara ¢ gerasdsiMi 3aKpenseHa B KOPNYyce OT 3JEKTPOJHTHYECKOTO KOH-
JeHcaTopa H YCTAaHABJHBAETCS BHYTpH 3Be3Abl. BO3MOXHEI W ApyrHe BapH-
AHTH KOHCTPYKTHBHOr0 OGOpMJIeHHS.

I Yro Heob6XOAMMO 3HATL M CTPOrO BLINOMHATHL
nNpy peMOHTe GLITOBBIX 3MEKTPONPHOOPOB M MaALIMH

1. daexrporexnuyeckuii nepcounas, paborarowmuii ¢ annaparypoii, noi-
KJIOY2EMON K SJIEKTPHYECKHM CETSIM, AOJKEeH 3HaTh NpaBHJa TEXHHYECKOH
IKcnJayaTaluH, 6e3onacHoro oGC/IYXKHBAaHHS H PEMOHTA GBITOBBEIX 3JEKTpPO-
npuOOpPOB U MallHIL

2. [lpn nmencnparHocTH NpHOGOPOB M 3JEKTPONPOBOJAKH, NPH HapYIUICHHH
NpaBU/ TEXHHYECKOH SKCIAyaTaUHH H MHCTPYKIHH 1O TexHHKe Ge3omnacHo-
CTH BO BpeMsl paGoThl ¢ GHITOBBIMH 3JEKTPONPHOOpA:"H MOXKET BOIHHKHYTb
ONacHOCTh NMOpaXKeHHsl saekTpuyeckuM TOKOM. Cumaa toka 0,06 A onacha
AJIst )KH3HK 4esoBeka, a 0,1 A cmeprenbHa.

3. Hus samuThl nepcoHasa OT MOpPa)KeHHS TOKOM NpH paborax ¢ Ha-
_npsxKeHHeM BHIUle 36 B HEO6XOAHMO NPHMEHATb SJICKTPOH3OJHpYIOLIHE
3alHTHHE CPeACTBA (AM3JIEKTPUYECKHE NepyaTKH, MHCTPYMEHT ¢ H30JHpO-
BaHHBIMH PYYKaMH X T. A.). 3alIHTHBE CPeACTBA HKOJIKHBI OTBEYaThb Tpe-
GoBauusiM «[IpaBuJ 1OJb30BAHHS H HCIOBITAHHS 3aLIMTHBIX CPEACTB, NpH-
MeHSIEMHEIX B SJEKTPOYCTaHOBKAX».

4. Hanpsixeuune, nuralomee 3/JeKTpONasiIbHHKH, BaHHH pacnjaaBa OpH-
nosl M NepeHoCHble (Py4YHBE) CBETHJABHHKH, He JAOJIKHO npesniaTh 36 B.

5. Pa6Gota ¢ sJjekTpoupu6OpaMH M ApYTHMH anmapaTaMp BOJIH3H OTO-
NHTEJBHBIX CHCTEM, BOAONPOBOJA, KOHTYpa 3a3eMJICHHS, 3a3eMJIEHHOTO
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000pYAOBaHHA H T. II. pa3peuIaeTCs TOJNBKO NOCJE NpeABAPHTEIBHOrO orpa-
KACHHA 3a3eMJeHHBIX dacredl. Orpax/JeHHe HCKJIOUHT BO3MOXHOCTb HOMNa-
AaHHsA paboTalomero MeXJy TOKOBeAylleH 4acThio H 3eMJeil.

6. Ilpu pabore ¢ OJIOBAHHO-CBHHIOBHCTHIMH TPHOOAMH HEOGXOAHMO
cTporo co6JiojaTh NpapHJia NPOH3BOACTBEHHOM H JHUHOH rurHeHw. Kare-
TOPHYECKH 3ampeulaeTcs HNPHHUMATh NMHILYy H KyPHTb B NOMEUIeHHH, TIie
IPOH3BOAAT Nafiky NPHIOAMH, COAEPKAIINMH CBHHEL.

7. Oco6oe puuMaHue HeoGXOAHMO 06paliaTh HA OCBEI[EHHOCTb palo-
YHX MECT, TaK KaK paGoTa CONpsIKEHAa CO 3HAYHTEJIbHHIM HaNpIKCHHEM
3peHHs B BHHMAHHS.

B npou3BoACTBEHHHIX NOMEIICHHAX HOJKHO OBITH NpPeLycMOTpeHO Kak
ofllee, TAK U MeCTHOE OCBEIIEHHE,

8. Ilepexn wmauanoM paGoThl HEOOGXOAHMO NpPOBEPHTH HAJHYHE MHCTPY-
MEHTa M ero HenpaBHOCTD.

9. Annaparypa H HHCTPYMEHT JO/IXXKHH OHITh pa3MelleHH Ha paboueM
MecTe ¢ yueToM yAOGCTB B 6€30HaCHOCTH.

10. C6opka cxeMbl HJIH YaCTHUHBIE H3MeHeHHS B Hell NOJIKHBL ocynile-
CTBJATBCA TOJBKO MOC/E OTKJIOUCHHS BCEX MHTAIOUIHX HaNpsiKeHHH.

11. Tlpm pemoHTe GBITOBON TEXHHKH HEOOGXOAMMO HCIOJB30BATh Yy3JIbI
H JeTasH, MAaTePHAJB ¥ anmaparypy, COOTBETCTBYWOIIMe paboueMy Hampsl-
KeHHUIo.

12. Tlepex BkJiOUeHHeM JIOG0H CXeMB HEOOXOAMMO NpejiBapHTEJBHO
M3YUHTb €e H OCOGEHHO XOpOLIO 3HATh leNH C HanpsikenHeM shime 36 B.

13. Hannune HanpsiKeHHs B ¢XeMdX, BHIPAMHTEIbHHX GJOKax H APY-
FHX 3JEKTPHUYECKHX LeNSiX NPOBEepSIOT YKa3aTeJsMH HANPSXKEHHS, BOJBT-
MeTpaMH MJH ClelHaJbHBHIMH mynamd. Karteropuueckm sanpemiaercsi mpo-
H3BOJHTb NPOBEPKY HANpPSAXKEeHHs HA HCKPY H HA OWYINb.

14, Cobpannyio cxeMy, 3JeKTPOaNNnapaTypy ¥ SJAEKTPOYCTAHOBKH NOA-
KMI0YaTh K HCTOYHHKAM MHTAHHS TOJNBKO 4Yepe3 NpefOXPaHHTENH C COOT-
BETCTBYIOIIMMHE N0 TOKY H HANPsKeHHIO HOPMEPOBAHHHIMHU TJIABKHMH BCTaB-
KaMH,

15. [lpu BpeMeHHOM npeKpalleHny paGoThl (obeneHHbIR nepepHB U Ap.)
C 3JIeKTPHUECKOH amnnaparypoft HeoGXOAMMO OTKJIOUHTb BCE€ NPHOOPH OT
CeTH.

16. Tlocae oxoHuaHmss paGoTH HEOGXOAMMO: BCIO aNNapatypy, 3Jek-
TPHOHIHPOBAHHHIA HHCTPYMEHT OTKJIIOUHTb OT 3JIEKTPHUYECKOH ceTH, NpH-
60pH, MaTepHaJbl, HHCTPYMeHT yOparb, paGouee MecTo NPHBECTH B Nops-
HOK. ‘
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FTNABA 2. IPAKTMMECKME COBETHI
PABUOMEXAHUKY, PAORUOMOHTAMHMKY
U PARMOMOBUTENIO

32 PaGouee MeCTO PagMOMOHTaXKHMKA

Tunosoe paboyee MecTO MOHTaXKHHKa PafHOANNapaType H NpHGOPOB B
YCIOBHAX eAHHHYHOIO MeJKOCepHHHOro MpoH3BoACTBa (pHC. 43) BKAOYAET
B ce0s: OAHOTYMOOBHIH CTOJ; BHHTOBOM CTY.JI; yOHpaomyocs NOLABECKY A
yepTexel; peryinpyeMblii IO BHICOTE M MO TOPH3OHTANH CBETHJBHHK; FIIHK
KA OTXOAOB, KPeNmSIUHIACA Ha IMApHHPax; BBOA AJSl 3JEKTPONAsJIbHHKA H
00XKHIaJIKH; Fa30MPHEMHHK MECTHOTO OTCOCa; NMaHe/b AJS BKJOUEHHS KOH-
TPOJBHO-H3MEPHTE/NbHbIX NPHOOPOB ¢ KJIeMMOHR JAJsi 3a3eMJ/ieHHs. Bepxuss
KPHIIIKA CTOJIA MOKPHBAEeTCH KAPOMPOUHBIM MJAacTHKOM. [IpH HeoGX0ZuMO-
CTH pEryJHPOBAaHHS TEMNEpaTypH HarpeBa SJEKTPONas/ibHHKAa H OG:KHraJfl-
Kd pafouee MeCTO OCHaUlaeTcs aBTOTPaHCHOPMATOPOM HJM aBTOMATHYE-
CKHM YCTDOACTBOM IJsi DEryJHPOBaHHs TEMIEPaTypHl Xajaa 3JeKTpoMna-
anbHEKa. KomMGuHHpOBaHHOE OcBelleHHe (o6Iiee M MecTHOe) JQUKHO oGec-
neyyBaTh OCBEeLIEHHOCTH B paboueil 3one 300—400 ak,

Puc. 43, PaGouce mecro pajHOMOHT3XKHHKA
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T68

Aprop-cocrasurens B. I, BACTAHOB

300 mpaxTtHyecknx cosero.— M.: Mock. pabouuii, 1986.—

T68 352 ¢., ua.

KHura cojepXHT MHOTOUMCHEHHble NDAKTHYECKMe COBeThbl, omHcauue Npubopos,
NpucnocoBaennit, PA3AHUHBIX NPUEMOB MO 3JACKTPO-, paxuo- u dotomeny, no o6paborke
OCHOBHBIX BHJIOB MaTepHasloB, HEKOPATHEHO-XYIOKECTBCHHOMY OGMODMIEHHIO KOHCTPYK-
urft ¥ pectarpaunMH wuwizenuil, JaloTcH pexoMeHAauuH, Kak BoOpaTh HYMHLIE wmarTe-
prian u 06paboTaTh ero NPH MOMOILH NPOCTHIX H AelleBbiX NPHCIOCcOGiaenHil.

Kiura paccuurada Ha MacTepOB, 3aHHMAIOUIHXCH PEeMOHTOM 3JaeKTPOpajHoanmna-
paTypbl, OpenonaBaTefefi NpodeccHOHANBHO-TeXHRYeCKUX YYMIMLL, JIOAcH, 3aHHMalo-
UIHXCH TeXHHYECKHM TBODYECTBOM, 3JCKTPOTEXHHKON H 3J1eKTPOHHKON, a TakXe Ha
nzobperateqeli ¥ payuonanuzatopoB, OTHelbHble COBETH MOTYT GBITH HCNOAb3ORAHDI
H B TIOGHTENBCKHX YCAOBHAX.

7 3400000000—034 BBK 30.92
T Mi72(03)—s6 240—86 -6(03)

@ HanareabcTso «MockoBckuii pa6ouuii», 1986 r,
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AnA pemoima  INEKMPAUIMEPUMENbHHIX B xouoaHBIH U NepexoRHLIA MEpHO-
npuGopos AM roja TemnepaTypa B paboueil 3oHe
Ana pabomst Ha mexnond-  nonxma Gurh 18-—20° C, OTHOCHTEb-
SUYECRUX MUIHUAX HAast BJAAXKHOCTH Bo3ayxa — 60—40%,
QA 06uisHai CKOPOCTb  JBHXeHHs  Bo3nyxa — 0,2
pabigme! M/c; B TemJblii nepHok roja: teMmepa-
Typa 22-—25°C, OTHOCHTeJbHASl BJAXK-
HOCTE BO3Ayxa — 60—40%, ckopocThk
ABHXKeHHs Bo3ayxa — 0,3 m/c.

Taxofi MHKpPOKJHMAT B NpPOU3BOI-
CTBEHHOM TIOMEIIEHHH MNOAXEPKHBAET
MexaHpueckas oO0uleo6MeHHas BEHTH-
JALASA,

KseMMBl BBOJA SJeKTPOSHEprHI K
paboueMy MecTy AOJKHEI OBITh orpa-
XKJAeHH BO Hu3bexaHHe CJyuaiiHOro
npukocHopenns. llrencenrsHsle pass-
eMEl, a TaKXe 3ajejika NPOBOJOB U Ka-
Gesqefl B 3JEKTPOHHCTPYyMEHTaX J0J-
XHBl CTPOFO COOTBETCTBOBATH TEXHHUECKHM TPEGOBAHHSIM,

Tlon noj HOraMH paHOMOHTAXKHHKA JOJKeH ObITb CYXMM H H30J1pO-
BaHHLIM OT MeTaJJHYeCKHX YacTeii.

Hanpskenne nuTaHus 5JeKTPONAsIBHAKOB M THDVEH AOMKHO OHTD
36 B, aas 06:XHran0K M NpOGHHKOB — 6 B, /s H3MepHTEIbHOR anmapaty-
ph — 220 B.

[Tpu paGorte ¢ moONynpoOBOAHHKOBHIMH NPHGOpPAMH H MHKpPOCXeMaMH He-
0GXO1MMO NMOMHHTB, YTO AOJIKHE ObiTh 3a3€MJEHBl: PYKH PafHOMOHTAXKHH-
Ka, Kopnyc (»KaJo) 3JeKTpPonasJbHHKA, KOPHNyca NOJIyaBTOMATHYECKHX H
aBTOMAaTHYeCKHX YCTAaHOBOK, TNpeiHa3HaleHHBHX JAJS MOHTa)Xa MOJYNpPo-
BOAHHKOBBIX NPHGOPOB M MHKpPOCXeM; KOpHyca H3MepHTeJbHOH H ApYyro#
annapaTyphi.

Bce HemoAcoennueHHHe K JIHHHH 3a3€MJEHHS TNpeAMeTH (HHCTPYMEH-
Thi, MajorabapHTHbie NPHOOpPH, KOMIVIEKTYIOIIHE H3ACJIHA B MeTaJjJIHye-
CKOl aHTHCTATHYeCKOH Tape MM Ge3 Hee M np.) AOJHB pacrnojarartbCf
Ha 3a3eMJICHHON MeTa/IHYecKOH mjactiHe pabouero croJa.

Mpumeuanne, PauuoHaAbHOE DPAaclOJOXKEHHE HHCTPYMEHTOB CIOCOGCT-
BYeT MNpaBHJbHOH NJaHMPOBKe paboyero MecTa, YCTPAHEHHWIO H3JHLIHHX
BBHKEHHH, YMEHBIICHHIO YTOMJSEMOCTH, YTO COKpallaeT NoTepH pabouero
BPeMEHH ¥ YBEJNHYHBAET, TAKHM 00pa3oM, APOH3BOLHTEIbHOCTb TPyna. Pe-
TyJHpyeMasi BHICOTa CHAEHbS CTYJbeB, a TaKkKe DacnoJOxKeHHe paboyHx
nopepxHocTe (cM. pHc. 44) nospoasior oGecHeunth paboTalouleMy HaH-
Gosee GJarONpHATHBIE YCJIOBHS TPyAa. ITO HEOGXOAHMO 3HATh PafHOMOH-
TaXHHKAM, paboTaOLHEM 3a paGOYHM CTOJIOM.

750 -810

900 - 1000

400-430

Phuc. 44. ¥posuu pabouux
moBepXHOCcTeH Ipu paboTte

YHMBEPCANbHBINH HCTOYHMK NMMTAHMUSA

C noMmollbi0 YHHBEPCAJbHOIO HCTOYHHKA nHTanua (YHWII) Moxuo nH-
TaTb TPAaH3HCTOPHOE yCTPOHCTBO, NMOpTAaTHBHBIE MarHHTO(OHH], HCHLITHBATH

MaJ/JIOMOILHbIE 3JEKTPOABHIATENH, 3aPAXKAT aKKyMYJATOPH H T. A.
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Puc. 45. IlpHHuuIIHAIbHAS CX€Ma YHHBEPCAJbHOO HCTOYHHKA THTAaHHS

YHUI1 ¢ perynnpyeMblM BHIXOAHBIM HanpsiKEHHEM HpefiHasHauyeH s
jpanvoMacrepa, paboraioulero B JaGOpaTOPHH, MOTYT HM INOJb30BATHCH H
PaAHONIO6HTEH.

YUIT nmeer Tpu aBTOHOMHBIX BHIXOJA HA TPU PETYJHPYEMBIX Hampsike-
Hus (OJHO mepeMeHHOEe M ABa nocTosiHHbIX). [lepeMenHOe HanpsixKeHHe pe-
ryaupyerca B upefenax 0—2560 B, Tok narpysku — 10 2 A

[NocTosHHOe HanpsoKeHHe, CHHMaeMOe HENOCPEeICTBEHHO ¢ BHIOPSIMH-
TEJILHOTO MOCTa, peryampyercss B npelenax 0—90 B, Tox Harpyskm — no
5 A. Hakonenu, HanpsikeHne, OTQHJIBTPOBAHHOE SJEKTPOHHHM (HIBTPOM,
peryaupyercs B npefeaax 0—36 B, tox Harpysku — o 1,2 A, YUIT MoxHO
BKIIOYaTh B CeTb ¢ Hanpsikenuem 127 m 220 B. MommocTs, norpe6asiemas
OT ceTH, cocrasaser 450 Br. [aGapure npubopa 300 X150 X 160 mm.

. IlpuanunuanbHas cxeMa HCTOYHHKA NUTAHUA NpHBeleHa Ha puc. 45.
Ha Bxoge npuGopa ycrauosiaen asrorpancdopmarop Tpl, KOTOpbIM pery-
JAHpyeTcs nepemensoe Hanpsikenne (0—250 B). D710 xe HanpsKeHHe no-
JAaeTcs Ha MEPBHUHYIO OOMOTKY NOHMKalomero rpaunchopmaropa Tp2, k
BTOpHUHOH OOMOTKe KOTOpOro mnojakiawueH BuinpaMurear /1 — /4. Ecawu
HCIOJB3yeTcsl TOJBKO NepeMeHHOe HanpsiKeHHe, Tpauchopmarop Tp2 or-
Kmoyaror tTym6iepom B2. Ha Brxole BHIIPAMHTENS BKJIOYEH KOHIEHCATOP
C! past yMeHbIIEHHs NyAbcaLuil,

~ Tlocrtosinnoe manpsikeHnue, cHUMaeMoe ¢ Kougencaropa Cl, nopaercs Ha
CraXKHBAIOUWHA (GHJABLTP, BHINOJHEHHHH Ha Tpansucropax Tl u T2. Cxema
CABOEGHHOrO TPAH3HCTOPA II03BOJISIET MOJYYHTb BHCOKHH KO3 (HIHEHT
CraaKuBaHHsl NMyJdbCaluil NMOCTOAHHOTO Toka. TpaH3ucTOpHHA (GUABLTP BHI-
6pan noTOMY, UTO €ro pasMeps M Macca 3HAUHTeJbHO MEHbLIIE Pa3MepoB H
Maccu ppoccenis ¥ Kosiencatopos LC ¢uabtpa, a KILH —ropasno Gonb-
e, Tak KaK Ha TPAH3HCTOPE TePSeTCs MeHbIIAd 4acTb MOLIHOCTH BHIIPSM-
JICHHOrO TOKa. KpoMe TOro, TpaH3HCTOPHBIN CIIaXHBAIOWHA GHIABTP HMEeT
MeHbInee BHIXOJAHOe compoTHBJAeHHe. [Jocaennee cBoACTBO OUYGHb BaXKHO
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NpH [HTAHHM MHOTOKacKajHBIX Yyc-
TpOCTB HAa TPaH3HCTOpax, TaK Kak
C YyMeHbLIEHHeM BHIXOJHOTO CONpO-
THBJIEHHS HCTOYHHKA  TNHTaHHUA
YMEHBIIAIOTC Mapa3uTHble CBA3Y
MeXIy KaCKaJaMH 4epe3 HCTOYHHK
NHTAHHS, CHHXKAEeTCs BEpPOSTHOCTD
caMOBO36Y:KIEHHS  YCHJHTEJBHOrO
TPaKTa, yJAy4yIIalOTCS YacTOTHbIE H
(da3oBble XapaKTEPHUCTHKH YCTPOIi-
cTBA.

[peaycmorpeHa 3amHTa 3J€K-
TPOHHOTO CIJIaXKHBaloLero (Gpuabrpa
OT nepeHanpsxeHus. [{as atoro ucroab3oBaus AuHHCTOP JI5 M 3JeKTpOoMe-
xaHu4yeckoe pese PI. B HCXOAHOM COCTOSIHHE HanpsiXKeHHe HAa AHHHCTOpE
He NpeBbILIACT HANpPAXKEHHA BKJIOYEHHs, TO3TOMY Lenb OOMOTKHM peJse pa-
30MKHyTa. Uepe3 pa3Mblkalomue KOHTAKTH P1/I u GUABTD HanpsKeHHe No-
cTynaer Ha pasweM [[/2. Ecan xe HanpsixkeHue NHTaHHS NPEBBICHT AOMY-
CTHMYIO BEJIHYHHY, AMHHCTOD BKJIOYaercfl, BHI3bIBas cpabaThiBaHHE pelie
PI u pasmbikanne koHtaxkros Pl/]1.

Hns BosBpamienust yCTpPOHCTBAa 3aLIHTHI B MCXOAHOE COCTOSIHHE HEOG-
XOILMMO YMeHBUINTh HaNlpsiKeHHe aBTOTpaHchopmatopoM Tpl M HaxXaTh
xHonKy Kal. ConporusieHHe pesncTopa R3 moa6Hpaiotr TakHM, yroGhl Ha-
NpsIXKEeHHe BKJIOYEHHS AHHHCTOpa cocTaBiasao 36 B. BO3MOXHO HCNOJb30-
BaHHe 3allHTH ¥ IIpH NOBMMKeHHOM HanpsukeHuu (Ko 12 B). B stom cayuae
pesHcTop R3 HCKAWOTAIOT, a conpoTHBaeHHe R4 u RS uaMeHsior Ha 47 kOwm.

Hst o6seryeHus yc/loBHii paGOTHI KOHTAKTOB peJsie NPH pa3MBIKAHHH
napaJiiebHO HM BKJIOUEH HCKPOracsiimi xKoHAeHcartop C2.

Jst KOHTpoONS HAanpsKeHHA W TOKOB NpefyCMOTPEH CTPEJIOUHHIH Ha-
MepuTeabHbifi npu6op HII1, Koropmi#i nepekiouaresem Bl nopkiouaercs
yepes no6aBOYHBIE PE3HCTOPH HJM WIYHTH K H3MepseMoH Henu.

MamepsieMoe nepeMeHHOe HampsiKeHHe BHIpAMJsgercs Auoiom /J6 w
yepe3 A00aBOUHHI peaucTop R7 nojaerc Ha H3MepHTEJBHHE NpPHGOD.

KOHCTPYKTHBHO pery/HpyeME HCTOYHHK HHTAHHS COCTOHT H3 CJICAYIO-
LIHX OCHOBHHIX Y3JIOB: aBTOTpaHCOpMaTopa, SJAEKTPOHHOTO O6JI0Ka, MOHH-
Xaomero Tpancpopmatopa H H3MepuTeabHOro npmbopa. TpaHsHCTOpHBbIA
GbHABTp M AeTasy 3allHTH pa3MelleHh Ha CTEKJOTEKCTOJHTOBOH nJaate. Ha
3TOH Xe mJaTe pasMeUleHH 100aBOYHHE PE3HCTOPH H IIYHTHl H3MEpUTE/b-
Horo npuGopa. TpaHaucTopst T/ u T2 ycraHOBAeHH Ha OOLIe# MJIacTHHe
(pammarope) u3 ajOMHHHA ToJmuHOH 1,5 MM, pasMep naacTHub 125 X
X 60 MM, [lnacTHHa TpHKpeneHa K nJare.

Hponustit Moct coGpaH Ha OTAeNBHOR reTHHAKCOBOH mJjaTe W 3akpenJieH
Ha TOPH3OHTAJbHOH NMaHeAH Kopnyca npuGopa. Bechb 3/JeKTpOHHHIA 6JIOK C
[IOMOIIBIO CTOEK NPHKPenJeH K rOPH30HTaJbHOH naHeJH Kopliyca npHGopa.
Ha nepenuioo naseqb (puc. 46) BLBeAeHB PYYKH PETYJIHPOBKH Harpsike-
HHSl M NEPEKNIOUEHHs POAa H3MEPeHHH, pa3MellleHbl H3MEPHTEJbHHIA HpH-
60p, KHONKa, TymMOJiep BK/IOUEHHs NHTAHHS, CeTeBOil NpeAOXpaHHTENb, CHI-
HaJbHas Jamia, THe3fa paswemos [I/2, [[13. Ha numbe pyuKm aBTOTpaHC-
¢opmartopa HaHeCEHH ACJECHHMA IIKAJB ¢ LHGpaMd NepeMEHHOro Hanpske-
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HHUSl VI ODHEHTHPOBOYHOH yCTAaHOBKH HeOOXOAHMMBIX Hanpsi:KeHui. I'He3sna
pasvema L4 u tymGnep B2 ykpenjens Ha TOpH30HTAJbHOH nJaate npHGO-
pa H BHIBEJICHH Ha 3a/HIOI0 CTeHKY Kopnyca npubopa.

B KOHCTPYKHHH NpHMEHEHH CJeJyOuIHe ACTaJH: pe3nucTopnl R2 — R7 —
MJIT-0,5, RI, R8, RY9 —npososounie; koHieHcatop CI, cocrosiuii H3
TPEX NapanJieIbHO COeAHHEeHHBIX KoHjeHcaropo K-50-3 200,0 mx® X
X160 B, C2—MBM, C3—C6—K50-6; tymbaepm BIl, B2—TB2-1, ne-
pekaiouatesqb Bl — [IM, knonka Knl — KM-1. B kauectse asrorpaxcdop-
matopa Tpl Moxer ObiTb npuHMeHeH JaGopaTOpPHHIA aBToTpancdopmarop
JIATP-2M. Pene PI-P3C-10, nacnopr PC4.524.302. MamepurebHuIA
npudop MIIl — mMunsmamnepmerp M4200 sa 1 MA. CurHajbias jamna —
12,6 B X 0,16 A. Tpancdopmarop Tp2 co6pad u3 I'-06pa3HbIx NJACTHH, €ro
ceuenne 17,5 cm?, toamuna na6opa 55 mm. O6Morka I cofepxur 465 BuT-
k0B nposofa [19B-2 0,6, o6morka 11 — 205 suTkos nposoja IIDB-2 2,0.
Kopnyc nprfopa BHNOJHEH H3 AIOPANIOMHHHS TOXmMUHOA 1,6 MM.

Y10 HeobXoaMMO 3HATL O BRMSHMM
SIEKTPHUECKOTO TOKA HA YENOBEUECKMH OPraHM3M

DJleKTpHYECKHH TOK, NMPOXOAS 4Yepe3 TesO HeJIOBEKAa, MOXKET BH3BaTh
ABAa BHAA MOPaXeHHHA — SJICKTPHUYESCKHI yAap H 3JEKTPHUYECKYIO TPaBMYy.

Bonee onacen saekTpuueckuil yAap, Tak Kak HpH HeM Nopakaercs Bechb
opran#3M. CMepTh HacTylaer OT MapanHya cepflia WM ABHXaHHA, a HHOTJA
OT TOTO B APYToro oJHOBPEMEHHO.

DJIeKTpHYEeCKHMH TPaBMaMH Ha3bIBalOT NOpPa’keHHe TOKOM BHeLIHHX ya-
CTell Tesa; 3TO OXKOTH, MeTajJM3alus koxHu H Ap. IlopakeHHs TOKOM Ho-
CAT, KaK NMPaBHJIO, CMEIUIAHHHIA XapakTep H 3aBHCAT OT BeJHYHHH H pojaa
TOKa, MPOTEKAIomero 4epe3 Teso 4YeJoBeKa, MPOAOJIKHTEJbHOCTH €ro BO3-
Ae#cTBHSA, NyTeH, MO KOTOPBIM MPOXOAHT TOK, a TaK#ke OT (PH3IMYECKOro H
NCHXHYECKOrO COCTOAHHSA YeJOBEKa B MOMEHT NOPaXeHHU .

TlepeMeHHEIl TOK HPOMBIIIJIEHHOH YacTOTHl YeJ0BeK HaUHMHAET OLLYLIATh
npu 0,6—15 MA., Tox 12—15 MA Bu3bIBaeT CHJAbHHE GOJIH B liaJblax H
xucTax. UedoBeK BHIJEPIKUBAET TaKOe COCTOsIHHe 5—10 ¢ B MoXKer caMo-
CTOSITEbHO OTOPBATh PYKH OT 3JeKTpoAoB. Tox 20—25 MA BHI3bIBaeT OYEHb
CHABHYIO GOJb, PYKH NapaJusylorcs, 3aTpyAHseTcs AbIXaHHe; YeNOBeK He
MOXKeT CaMOCTOATERJNBHO 0CBOGOAHTLCA OT 3JaeKTpofoB. IIpH Toke 50—80 MA
Hacrynaer napajiuy Abixamusi, a npu 90—100 MA — napanmu cepAua H
CMEPTD.

MeHee YYBCTBHTEJIBHO YeJIOBEYECKOE TeJIO K INOCTOAHHOMY Toky. Ero
Bo3feitcrBHe omyuaercs npu 12—15 MA. Tok 20—25 MA BLi3biBaeT He3Ha-
9HTeJbHOE COKpalleHHe MBI pyK. Todbko npH Toke 90—110 MA Hacryna-
eT napaJuy Asixanusa, CaMblfi omacHelfl — NMepeMeHHEI TOK yacroToll 50—
60 T'u. C yBesnueHHeM 4acTOTH TOKH HAYHHAIOT PACNpOCTPaHATHCS MO IO-
BEPXHOCTH KOXH, BHI3bIBAasi CHJIbHBIE OXOIH, HO He NMPHBOAA K 3JIeKTpHye-
CKOMy ynapy.

BeamuuHa TOKa, NPOXOAALIErO Yepe3 TeJo UeJoBeKa, 3aBHCHT OT CONpPO-
THBJeHHS TeJa H NPHJOXKEHHOro Hanpsikenus. HamGoabluee conpoTHsie-
HHE TOKY OKa3biBaeT BepXHHH pOroBoil cJoff KOXKH, JHIICHHLIH HEpPBOB H
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KPOBEHOCHBIX COCYHOB. [IpH CcyXOoH HENOBpeXKIEHHOH KOXKe€ COIPOTHBJECHHE
4eJIOBEYeCKOro Tesla 3JeKTpHYecKOMy TOKy paeHo 40 000—100 000 Owm.

PoroBofil ciofi HMeeT He3HauHTeAbHy© ToamuHy (0,05—-0,2 mMM) H npH
HanpsikeHHH 250 B Mraosenno npofusaercs. [ToBpexjaeHHe porosoro ciaos
YMeHBHIAET CONPOTHBJEHHe yesaoBeueckoro tena ao 800—1000 Owm. Conpo-
THBJIeHHe YMEHbIUAETCH TaK¥Ke ¢ yBeJHYeHHEeM BPeMeHH BO3ACHCTBHS TOKA.
IostoMy oueHb Ba:KHO SHICTPO YCTPAHHTH CONPHKOCHOBEHHE NMOCTPAJaBUIETO
C TOKOBEAYIIHMH YaCTSMH.

HMcxon nopaxenns BO MHOTOM 3aBHCHT TakKKe OT [YTH TOKa B Tele ye-
Joseka, HauGosiee omacHbl MYTH PYKH — HOTH M pyKa — pyKa, KOTja HaH-
6oJsibIIasi yacTh TOKA [POXOAHT Yepe3d Cepllle.

Ha BeanunHy CONpOTHBJeHHH, a CJAef0OBaTeNbHO, ¥ HAa HCXOJ MOpaxe-
HHS 9JEeKTPHYeCKHM TOKOM GOJIbLIOE BJHSHHE OKa3BIBaeT (PH3HUECKOe H IICH-
XHYeCKoe COCTOStHHE yeJoBeka. [1oBHIIeHHAs MOTAHBOCTh KOXKHOTO NOKPOBA,
nepeyTOMJeHHe, HEPBHOe BO3OVXKHAeHHe, ONbSHEHHE NPHBOASAT K PE3IKOMY
YMeHBIIEHHIO CONPOTHBJEHHS TeJa YeqaoBeka (2o 800—1000 Owm). IHoaromy
Jaxe CPaBHHTEJbLHO HEOOJbUIHE HATPSKEHHS MOT'YT NPHBECTH K HOpae-
HHIO 3JIEKTPHYECKHM TOKOM.

Kaxarpit pa6oraouidii ¢ sJeKTpopajKOannapaTypoii AoJKeH NMOMHHTD,
YTO YeJIOBEYECKHH OpraHW3M [Opa)KaeT He HaNpsiKeHHe, a BeJHYHHa TOKa.
Ipy HeGnaronpuATHHIX YCJAOBHAX Aa)Ke HH3KHe HampsokenHs (30—40 B)
MOTYT OBITH OHAacHBIMH MJIsi KHM3HH. Ec/lIH conpoTHBJIGHHe TesJa 4esoBeKa
paBro 700 OM, 1o onacHuM Gyjer HanpskeHue 35 B,

CrabunuanpoOBaHHBIH MCTOUHMK NUTAHKS
€ ABTOMATHUECCKON 3ALMTONM
OT KOPOTKMX 3aMbIKaHWK

[Tpu pemoHTe H KOHCTPYMPOBAHHH TPAH3HCTOPHHIX NPHEMHHKOB, NOpTa-
THBHBIX MarHHUTOQOHOB H JAPYTHX paJHO3JEKTPOHHBIX YCTDOHCTB B Kaue-
CTBe HCTOYHHKOB NHTAHHA HCIOJB3YIOT raJbBaHHYECKHe SJeMEHTH, 0aTa-
peH # aKKyMyJasTopel. OfHaKO OHH JOBOJIBHO CKOPO DPa3psiKaloTcA.

CTa6uaH3HpPOBAHHH HCTOYHHK NHTAHHS MOJHOCTHIO 3aMeHseT rajbBa-
HHYeCKHEe 3JeMEeHTH, 6aTapeH H aKKyMyJSTOPH, AaeT BO3MOMKHOCTb NJABHO
peryJiHpoBaTh BBIXOAHOe HampsnkeHue ot 2 Ao 15 B. MakcHmaJbHHI TOK
Harpyskd 300 MA. McrouHHK NHTaHHS 3amlHIIEH OT KOPOTKHX 3aMbIKaHHH
M aBTOMAaTHYECKH BOCCTAHABJHBAeT HYXXHHIH pexHM paGOTH Mnocjae HX yc-
TpaHeHHus. BumpsAMHTENb NMHTaeTcs OT CeTH NEPeMEeHHOrO TOKa Hampsxe-
nueM 127 wam 220 B. CraGmiam3upoBaHHHE HCTOYHHK nutadus (pHC. 47)
co0paH Ha Tpex TPAH3HUCTOPAX U CeMH NHOAAX, HMEET HHU3KOBOJBTOBHIH BHI-
npsiMHTE]Ib, COOpaHHEI IO MOCTOBOH cxeMe Ha Auonax /[l — /[I4 H nHrae-
MBIl OT CeTH MepeMeHHOro TOKa uepe3 MOHHXKaMOWHi TpaHcdopmarop Tpl,
H [OCNeROBATeNbHHH cTabH/IH3aTOD HANpPSXKeHHs Ha COCTABHOM TpaH3H-
crope T2T3.

CHcTeMa 3alUTH OT KOPOTKHX 3aMBIKAHMN B [eNH HarpyskH BHIIOJ-
HeHa Ha TpaHaucrope T1. B HopManbHOM pexume cTaGHJIH3aTOpa TPaH3H-
crop T1 3aKpBIT NOJOXKHTEJbHHM HANDSKEHHEM, CHHMAEMbIM C JeJHTEeJst
Hanpskedus mutavus R1O5M6. Ilps nmeperpyske Ha BHxOAe craGHIH3a-
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Puc. 47. IlpunuunnaneHast cxema CTaGHIH3HPOBAHHOTO
HCTOYHHKA NHTaHHS

Topa lLefnb 3MHTTepa TpaH3ucTopa Il 3amblkaeTcsi Ha «+» CXeMBbl, 4TO
APHBOAHT K OTPHIATeJbHOMY HalpsiKeHHIO Ha ero 6ase. Iloa BosaeficTBHEM
9TOr0 HANPsKeHHsl TPAaH3HCTOP CHCTEMBl 3aIUHTHl OTKPHIBAETCA, TOK €ro
KOJIJIEKTOPa pesKo BO3pacTaeT. JTO NPHBOAHT K CHJIbHOMY IMaJeHHIO Ha-
ApsSUKEHHsT Ha pesHcrope R3 B nenH Jedurtenss Hanpsikendst R2R3M7, k
YMEHBUIEHHIO HANPSUKEHHS cMelleHHst Ha 6ase tpaHsncropa T2, 3akpbiBa-
HHIO peryaHpyiomero Tpansucropa T3 H pe3KoMy orpaHHYeHHIO TOKa, NpPo-
XOASIIEro Mo 3akopoueHHoi mhemu. Ilocje CHATHS NeperpyskH peXXHM
‘paborbl  cTa6H/H3aTopa HANpsKeHHHA A4BTOMATHYECKH BOCCTAHABJIHBA-

eTcH.
B CTaéHJIHSHpOBaHHOM HCTOYHHKE MHTAHUA NPHMEHEHbI: NOCTOAHHBIC

pesucropnl Tina MJIT-0,25—0,5, nepemenHbifi pesucrop CII-1 ¢ snHelHO!
3aBHCHMOCTBIO H3MEHEHHS! CONPOTHRJEHHS OT YIJ1a MOBOPOTA ABHMKKA. DJeK-
TpPoNHTHYECKHH KoHgeHcaTop THma KbB0-6. BoinpsimutesnbpHble Auombr [ —
J4 — 1202— 1205, xpemuuensie auons J15, 16 — [1101 — 1106, cra6umau-
tpor [I813 uau [1814. MasoMolnHbie HH3KOYaCTOTHbIE TPAH3HCTOPH THIIA
MII26A — B, momubtit — 1213 —[1214.

- Touuxawmouuii TpaicdopMarop BHIOJHEH Ha MarHHTONPOBOJAE CEYEHH-
em 4 cm: O6morka [ copepxkur 1600 + 1172 BuTka npoeoga II9B-1 0,12
H 0,1 na 127 u 220 B, o6morka II — 265 ButkoB nposoxa TIDB-1 0,35—
0,41. Mexnay nepBHYHOA H BTOPHYHOH O6GMOTKAMH NDPOJOXEH 3KpaH — He-
3aMKHYTbI!l BUTOK MeAHON HJH JaryHHoH ¢donbru. TemnooTBoj TpaH3HCTO-
Pa H KOpONyC HCTOYHHKA NHTAHHS H3IOTOBJIEHB H3 AJIOMHHHSA TOJINHHOMN
1,5—2 MmM.

[leppnifi BHIMONHEH B BHAE YrONbHHKA H CJHIOJAHBIMH [pPOKJIaJKaMH
n3onupoBaH or Kopnyca. I[IpH xoMnoHOBKe perajel HCTOYHHKA NHTa-
Hua cTabuiu3atop HanpsikeHHs HEOOGXOAHMO YHaJjHThb OT TpaHchopMma-
Topa.

Cra6HIH3HPOBAHHLIA HCTOYHHK NHTaHHs lejecoolpa3Ho CHAGAHTb
BOJIbTMETPOM, KOTOpBI BKJIOUEH NOCTOAHHO H OTKJYaeTcsi JHUIb IpH
H3MepeHHH TOKa HmOTpel/eHHS.
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Asometp L4323 «lpuan ¢ npucTraBKaMM —

Hensii KOMNNeKe
36 KOHTPONLHO-H3IMepHTeNbHLIX NpHGopos
B PEMOHTHOK M pagMonioBuTensckol npaxkrTuxe

Kom6uuupoBauubift npudop 114323 «Ilpua» (pﬂc.‘48) noJb3yercs 60Jib-
WHM ycllexoM y paJHQMacTepoB II0 DEMOHTY paJHO3JEKTPOHHOH anmapa-
TYpBI, @ TAKXKe ¥ paiAnosiofuTees.

Texuudeckasi XapaxrepucTuka npuéopa

Tpegeast uamepennsa (HaunGoabliue 3ua-
qeHHS ) :

HANPSIKEHUST NOCTOSIHHOLO TOKA . o 0,5 zo 1000 B

HampsiKeHHS OEpeMEHHOro TOKa . 2,5 no 1000 B

CHJIBL MOCTOSIHHOIO TOKA 4 s s . » 0,05 no 500 MA

CHJIBL [IEPEMEHHOTO TOKA . . 45 . 0,05 MA
*

COTPOTHBJEHHA HOCTOSHHOTO TOKA ., 0,5 mo 500 kOm
TIpu6op uMeeT BHYTPeHHHA I'eHepaTop Ha [POMEKYTOUHYIO UACTOTY
(IT4) 465 kTu+10%, a TakKe BCTPOGHHEIA I'EHepaTOp HAa HH3KYIO
gacrory (HY) 1 xlu==20%

AMnJETYZHOe 3HAUeHHe BHIXOJHOTC

HANPSIKEHHS HA KaXHAOM M3 BHXOLOB,

HE MEHEE ., . , & &+ « 2 & + o 05 B

Brixoguoe compoTHBienne upuGopa

NpH H3MEPeHHH NOCTOSHHOIO M mepe-

MEHHOTO HANIPAMEHHS ., + & 4 + 20000 Om/B
Hcerounnks  muraHMs — rajbBaHuue-

CKHe 3JleMeHTH THha «332» ., ., , . 2 wr,
T'aBapurtHue pasvepw npubopa . 145%90X42 MM
Macca npu6opa He npeBHIIdeT , . 0,4 xr

K npubopy 114323 npensnaraiorcs TpH NMPHCTaBKH, KOTOPHIE PaCIiHPAIOT
BO3MOXHOCTH €r0 NpHMeHeHHs B PEMOHTHOH H JIOOGUTENbCKOR NpaKTHKE.

TiepBas npucraBka 3HAuHTeJbHO NOBHINAET BXOAHOE CONPOTHBJICHHE
aBoMeTpa 114323 u paciuHpsier TakHuM o6pa3oM BO3MOXKHOCTH €ro NpHMe-
HeHHsi. COBMECTHO ¢ NPHCTABKOH aBOMETPOM Temeph MOXKHO H3MepATb NO-
CTOSIHHOE HANpfXKeHHE B lecTd noAgxanasonax: 0..1B, 0..2B, 0..10B,
0..50B, 0...200B, 0...500B. Ilpax 3TOoM BXOJHOE CONpOTHBJEHHe GyJAeT coc-
tapaats 10 MOwm, a ne 20 kOwm.

IlpucraBka (puc. 49) npeacraBnsier coGofi JBa HCTOKOBBIX MNOBTODH-
TeJisl Ha noneBblXx TpaHauctopax T1, T2, BrawoueHHHX MO GaNaHCHOH cxeMe.
Koraa npHcraBka NoJK/IOUeHa K aBOMeTpy (MOKa3aHO Ha CXeMe), BXOAHOM
LeJHTENIb HaNpsKeHHsi obpasywT pesuctopn RI4, R11, R8, R5 aBomeTpa H
R7, R8 npucrasgn. OT COOTBETCTBYIOIIHX PE3HCTOPOB AEJIHTeNsl CHeJaHh
OTBOJbl U MOACOENHHEHH K KOHTaKTaM NepeK/aouareld NOoALHANa30HOB H3-
MepeHHs BI. Bce peTanH NpHCTaBKM CMOHTHPOBaHH Ha MeyaTHOH mJjare
pasmepoM 79 X 49 MM, H3rOTOBJIEHHOH H3 (HOJSHIHPOBAHHOrO FEeTHHAKCA TOJ-
mudok 1,5 MM, Kopmyc npuctaBkm pasMepaMmu 85X 55X 35 MM BhInoJ-
HeH N3 OpPraHHYeCKoro crteksa toldmunoft 3 MM. K may kopnyca mnpukpen-
JieHo miecTh WIThipe NIHHOH 18—20 MM, pacnosoXeHHbIX COOTBETCTBEHHO
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rHe3JlaM aBoMerpa, MOKa3aHHbIM HA CXEME€, H IMPOXOAAMNHX 4Epe3 Olbep-
cTHs B NeuaTHoit nmuate. C moMoINBIO 5THX WITHIpEH NPHCTABKY BCTABJSIOT
B U'He3la aBOMeTpa, obecrieyHBasi TeM CaMbiM OBICTPOE H HAJEXHOE COENH-
Heuue Aeraliedl NpUCTaBKH ¢ aBoMeTpoM. YUepes oTBepCTHa B KphiIKe NPH-
CT4BKH BBIXOAAT pYyuKa nepekJjiodartenst Bl W pyuKa nepeMeHHOTO pe3HcTopa
(CI13-36) R4 «¥Ycr.0». Ha TopueByr 4acTb NPHCTABKH BBIBEAECHB BXOX-
Heie rHesfa I'/, I'2 u moacTpoeunblit pesuctop (JoGoro thma) R2 <«Ka-
aubp». 31ech MOXKHO pasMeCTHTb ¥ BHkMwuartenb nuranus B2, IloctosH-
Hbie pesucrophi Moryt 6bite MJIT, YJIM, pesncrope R7, R8 cienyer noa-
Gupate ¢ TounocTbl0 * 1%. Kommencaropu — Jdw6oro THna, barapes
nuTanun — «KpoHa» wiu akgymysastop 71-0,1.

Bropaa npucraBka npuseneHa Ha cxeMe (puc. 50). Ilpencrasasier co-
60#i BbicOKOuacTOTHHH NpobHHK K npuGopy 114323, pacmupsawomuid Bo3-
MOXHoCTH nocaeanero. Tenepb NpuGopoM MOXHO H3MEDPSATH NEPEMEHHOE
Hanpsixende wactotoit 0,1...50 MI'n amnautyaoit no 500 MB.

Tpo6uuk npencrapiaser co6of BHIPAMHTENDb ¢ YABOEHHEM HalpPSIXEHHH,
Bemonuenueifi wa auomax M1, J12 u kompencatopax CI, C2. Harpyskoit
BHIOPSAMHTENS CHAyXaT I[OCHeJOBATeNpbHO COeIHHEHHHe pesuctop RI H
BXOJHOE CONMpOTHBJEHHe NpHOOPa, K KOTOPOMY NPOGHHK MOAKJIOYAIOT BHJ-
kamu I3 u L4, Tlpuuem Buaky [[/4 coefHHSIOT ¢ THe3A0M «—>» npHGOpa,
a I3 — ¢ ruespom «50MkA», Ulynamu [/ u H[2 npoBHHK MOAKJIIOYAIOT
K H3MepseMmoll nenu. OTcuer BeAyT Ho WmKaje «-—2,5 B» CTpesoYHOrO HH-
JAHKaTopa, Jesis NoKaslanus Ha 5.

Bo BpeMs HanaxuBaHus npoGHHKa nopatotr Ha mynwet [[1 m HI2 ot
resepatopa B4 curnan manpsxenueM 500 MB H uacroroit 0,1..50 MIn u
nop6opoM pesHcTopa R/ yCTaHABRHBAIOT CTPENKY HHAHKaTopa npubopa
Ha KOHEYHOE [eJeHHe WIKaiabl. B kpafiHeM ciaydae AJist HaJaXHBaHHA NPOG-
HHKa MOXHO HCNOJIb30BaTh CHTHaJ BCTPOEHHOTO B NpHGOp reHepartopa I14
yactorolt 465 kI, BEIXOAHOE HAaNpsiKeHHe KOTOPOro COCTABJAET MPHMEpHO
500 mMB. Ho norpeiHocTh H3MEPEHHs HECKOJBKO BO3pacTaer.
| Tperbs npucraska. Cxema ee H3o6paxkeHa Ha pHc. 51. C nomollsio
NDHCTABKH MOXHO U3MEpATb [apaMeTPhi MaJOMOUIHBIX TPAH3HCTOPOB

Bem Ino | Tso | Ixn

n401-n463

8
)

T3 E NS
§ §R 943
FEIROE[RER
Om usmzpumensy.
npubopa % { % { % i“
omevem /mumme::\ul "-'?: P AN
noxasanus x2 + 1 i+ [ I
1 Omcuem no wnase = VA |
Puc. 51. Dnekrpuueckas cxe-
Ma [IPHCTABKH K NpHGOPY
114323 pjs npoBepKH TpaH- Puc, 52. Ta6anna uH3MepeHHs
3UCTOPOB HapaMeTpoB TPaH3HCTOPOB
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‘Bers 1ios 150y L. CompoTHBNEHHE DESHCTOPOB, yKa3aHHOE Ha CXeMe, CO-
OTBETCTBYET (an [IO/IHOM OTK/IOHEHHH cTpesikH npubopa). npeaeny HaMme-
peHus KoshduUHeHTa NePefayd 0O TOKY TpaHsucropos, pasaoMy 100.
KOHCTPYKTHBHO NPHCTaBKa BBHINOJHEHa B BHJAE 3aKPLITOH CO CTOPOHH Je-
-pecTKOB J1aMNnoBoll NaHesqH. K JenecTkaM NpPHMAHBAOT pesncropbl RI H
R2 (VJIM-0,12). Co cTOpOoHB THe3J Ha HaHeJb HAKIEHBAIOT KOJABIO ¢ Hal-
NHCAMH BBIBOAOB TPaH3HCTOPOB.

. Ilpn wu3MepeHHH napaMeTpoB TPAH3HCTOPOB MHOJNB3YIOTCS TabBJaHneH,
n306pa>xeﬂuon Ha pHC. b2. [lna yno6cTBa ee HaKJEHBAKWT Ha BHYTDEHHIO
gacTh KpbiikH ¢yTispa npuGopa. Ilpy #3MepeHHH NpoOBEpPSEMBI TpaH-
3HCTOD YCTAHABJIHBAIOT B NaHeJb, a 3aTeM NOAKJIOUANOT INyNbl H3MEpH-
resibHoro npu6opa. ClelyeT NOMHHTb, 4TO NPH H3MepeHHH KosdduilHeHTa
mepeliayd no ToKy B ; mokasaHus nprHGopa cjeAyeT yMHOXaTb Ha 2.

Mpocresiwme cnocobsi npoBepky
MCNPaBHOCTH DTIEKTPOPAAMOINIEMEHTOB
B PEMOHTHLIX M MOGUTENLCKUX YCNOBUSAX

Ilpogsepka npoeoaounsix u HENPOBOAOUHOLX pe3ucTopos. Ilias mnposep-

KH NPOBOJIOYHOTO M HENPOBOJOYHOTO Pe3UCTOPOB MOCTOAHHOIO H NepeMeH-
ROI'O CONPOTHBJICHHSI HEOGXOAHMO NPOJeNaTh CJAeAyolIee:

HpPOH3BECTH BHEUIHHH OCMOTP;
NPOBEPHTb paboTy ABHXKYINEr0 MeXaHH3Ma IepPeMEeHHOro pesHcropa H

COCTOSIHHE ero 4acrei;

HO MapKHPOBKE H pa3MepaM ONpefeJHTb HOMHUHAJNbHYIO BEJNHYHHY CO-
JIPOTHBJIEHHS, JONYCTHMYIO MOULHOCTb PACCEeSsHHSI H KJIACC TOYHOCTH,
. © OMMETpPOM H3MEPHTb AEHCTBUTEJbHYIO BEJIHYHHY CONPOTHBJEHHS H On-
“pellelHTh OTKJOHEHHE OT HOMHHAJa; y NepeMeHHbIX DEe3HCTOPOB H3MEPHTH
eilie H [VIABHOCTb M3MEHEHHsl CONPOTHBJEHHS [pPH JIBHMEHHH NOJN3YHKA.

PesucTop HCIpaBeH, eCciH HET MEXaHHYECKHX NOBPEXIEHHH, BeJHUHHA
€ro CONpPOTHBJEHHSI HAXOAHTCH B JONYCTHMBIX Npefesiax AAHHOrO KJacca
TOYHOCTH, 2 KOHTAKT [OJ3YHKAa C TOKONPOBOASINHM CJIOEM HOCTOSHCH H Ha-

RexKeH.

. Ilposepka Kondencaropos 8cex Tunog. K 3JeKTpHUECKHM HEHCNPaBHO-
CTAM OTHOCHTCs: NpoGOil KOH/IEHCATOPOB; KOPOTKOe 3aMbIKaHHE NJACTHH;
"‘H3MeHeHHe HOMHHAJbHON €MKOCTH CBEpX AONYCKa H3-3a CTAPEHHsSI TH3JeK-
TPHKa, NONajaHHA HAa HEro BJAard, neperpena, AedOpMAlHH; NOBHILEHHE
TOKa yTeuKH H3-32 YXYAIIEHHS] H3OJsIHH.

- TlonHast HJIH YaCTHYHAS NOTEPH €MKOCTH 3JIEKTPOJHTHUECKHX KOHAEHCaA-
TOPOB [IPOHCXOAHT B PE3YJIbTATE BHICBIXAHUS SJIEKTPOJIHTA.

Ipocreiimuit cnoco6 NpoBePKH HCIPABHOCTH KOHJEHCATOPA — BHEMIHHMR

OCMOTp, NPH KOTOPOM OGHAPYXUBAKOTCS MEXaHHUECKHE MOBPEXIeHHS.

Ecau npu BueumlHeM ocMOTpe AeeKThl He o6Hapy)KeHbl, IPOBOAAT 3JeK-

TpHUuecKyto npoBepky. OHa BKJOYaeT: NPOBEPKY Ha KOPOTKOE 3aMbIKaHHE,
Ha npoboil, Ha LEeJOCTb BHIBOJAOB, npOBepKy TOKa YTE€YKH (CONPOTHBJIEHHE
B30JIsI1IHH ), U3MePEeHHe eMKOCTH.

EMKoCTb KoHJeucatopos HaMmepawT npubopom E12 —1A. Ilpu otcyT-
cTBuM npubopa €MKOCTb MOXKHO NPOBEPHTb APYFHMH cnoco6aMH, 3aBHCS-

BHMH OT eMKOCTH KOHJEHCAaTOpPOB.

3 B. Bacrauos 65
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HPENHUCHAOBHME
KO BTOPOMY H3JIAHUIO

Temnnl passBHTHA COUHAJUCTHYECKOH 5KOHOMUKY BCe B Goube
el CTeNeHH OUpeAeNIsIOTCH ObicTpefiliuM BiieApeHHeM B MpPOW3-
BOACTBO JOCTHUIKEHHI HAYKH H TeXHHKH.

BcemepHasi noajep:kka H306peTaTessCTBA M pallHOHANM3ALNN
ABJeTC HeOTbeMJeMOH YacThlo TOCYyAapCTBEHHOH [OJANTHXY
CCCP. Oua HanpapjeHa Ha co3faHue HAHJAYIUINX YCioBHH Ans
UOAJMUHEOTO paclBeTa TBOPYECKOH HHHLHATHBHL

Ilepen mamuM HapoaHHIM 06pa3oRaHueM CTOAT KayeCTBeHHO
10BBlE 3aJ4aYd IOATOTOBKH K TPYAOBOH JKHM3HH NOAPacCTAIOUIEro
nokosends. Mx pemende npeaycmorpeno pedopmoli o6nieo6paso-
BaTeqbHOH M DpodeccHoHabHOA WKOAb. Baxuefillag poss B
BOCNUTAHMA TapMOHHYECKH PA3SBUTOR JIMUHOCTH JIOXKHTICA HA MJIeHH
PYKOBOJHTENEN KPYXKKOB TeXHHYECKOTO TBOPUECTBA LIKOJ H BHe-
IKONBHBIX yypexpenufi. Mmenno 3jhech cocpepoToyeHa OCHOBHAA
pab6ora no upHOOUIEHHI0 MOJOAEXKH K OOLIeCTBEHIIO [OJE3HOMY
TPYAY, K pelleHUi0 MOCHJbLHBIX KOHCTPYKTODCKHX H TeXHOJOrage-
CKHMX 3aj1a4, CBA3AIHBIX C COBPeMEHHBIM NPOU3BOACTBOM, HOBaTOP-
CKOH H panHOHaJu3aTOPCKOH AeATEe/IbHOCTBIO B CAMBIX PA3HBIX
OTpacsafX HApOAHOTO X03sicTBA.

Hama npoMbilljieHHOCTh € KaXJAbiM [OAOM YBeJHUHBaeT Bbl-
MycK TOBapOB HAPOAHOr0 MOTPeb./eHHs. 3HAYHTEJBHO BO3POCJO H
IPOAOJKaeT pacTu 6JarocOCTOSHHE COBETCKOro Hapoia. [loutu B
KaxJoll ceMbe €CTb TEJNEBH30D, DPaAHONPHEMHHK, Maruutodon,
pajno/aa, XOJOAHNbHYK, CTHpAJbHAs MalldHa, pas3anixasa d¢oro-
M KuHHOalmpapaTypa u Apyrasg OblToBasl TexXHHKa.

B cTpaHe IHPOKO pa3BHBAeTcs ceTh KOMOMHATOB GHTOBOTO
oOC/Iy KHBaHHA Hace/eHlsd, CO3AAlOTCA TPeANDPHATAS IO PEMOHTY
6biToBOR TexHukn. OrpomMHas apMus SHTY3WAcCTOB 3aHUMaeTCHd
KOHCTPYHPOBAHHEM H CAaMOCTOATENbHBIM H3TOTOBJEHHEM NPHGOPOB
H annapatypsl CaMoro IMUPOKOTO Ha3HaUeHHs, BHOCHT OULY THMBbi
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Koungpeucaropu 60abliol eMKocTH (1 MK® H BhHIE) npopepsioT npood-
HUKOM (OMMeTpOM), MOAKJIOUAs ero K BHBOAAM KoHHeHcaTtopa. Ecam KoH-
JleHCaTop HCIpaBeH, TO CTPeJka NpHOOpa MeAJieHWHO BO3BPAILACTCA B HC-
XoAxoe nojoxenne. Ec/IH Xe yTeuxka BeJIHKa, TO cTpesiKa mpuGopa ne Bep-
HeTcst B HCXOHOE MOJIOXKEHHe.

Kongencaroptr cpepuneét eMkocta (or 500 n® ao 1 Mk®d) nposepsior
C NOMOIIBIO MOC/eJOBATENbHO NOAKMIOUEHHHX K BHIBOAAM KOHAeHcaTopa
Te/lepOHOB H HCTOYHHKA ToKa. IIpH HcnpaBHOM KoHAEHCaTOpe B MOMEHT
3aMHKaHHA [eNH B TeledoHax MpocaylIHBaeTcs MEAYOK.

Konpencatops Masiok eMkoctH (1o 500 nd) npoBepsioT B nend TOKa
BHCOKOH uyacTOThl. KOHAEHCATOP BKJIOWAKOT MEXJy aHTeHHOH H NpHEMHH-
koM. Ecin rpoMkocTh nmpueMa He yMeHBLIHTCS, 3HAYHT, 0GPbIBOB BLIBOROB
Her.
IIposepra xarywex undyxrusnoctu. IlpoBepKa HCIpPaBHOCTH KaTylleK
HHAYKTHBHOCTH HAuHHAaeTCsi C BHEIIHEro OCMOTpa, B XOZe KoToporo y6e-
XKIAMTCH B HCOPABHOCTH KapKaca, 5KpaHa, BHBOAOB; B NPaBHJILHOCTH H
HAJEXHOCTH COeJlHHeHHH BceX AeTasiel KaTYLIKH MeXxny co6Goi; B OTCyT-
CTBHH BHAHMBIX OGPHBOB POBOJOB, 3aMbIKAHHIH, IOBpEXAeHAs] H3OJIALHH H
nokpuit#i. Ocoboe BunMaHHe ciaeayer obpalmats Ha MecTa OOyrJIHBaHHsA
H30JIS1IMH, Kapkaca, noyepHeHHe WIH OMJIABJICHHE 3alIMBKH.

dneKTpHUecKas UpPOBEpPKAa KaTylUleK HHAYKTHBHOCTH BKJOUZeT IPOBEp-
Ky Ha oO6puiB, o6HapyxeHHe KOPOTKO3aMKHYTHX BHTKOB H onpellefieHue
COCTOSIHHSA H30JS1IIHHY OOMOTKH.

ITpoBepka na oGphiB BHIIOJHAETCA NPOGHHKOM. YBeluueHHE CONDOTHB-
JICHHsSt 03HAUACT OOPHIB HJIH IIOXOH KOHTAKT ORHOH WJIH HECKOJbKHX XHJ
JHUTUEHApPATA. YMeHbHICHHe CONPOTHBJIEHHSI O3HATAET HaNHYHE MEMXBHTKO-
BOro 3aMuiKaHHdA. [IpH KOPOTKOM 3aMBIKAHHH BHBOJOB CONPOTUBJIEHHE PaB-
Ho Hymo. Jas Gosee TOYHOrO NPEACTABJEHHS O HEHCIPABHOCTH KaTyIIKH
Heo6X0AHMO H3MEPHTh HHAYKTHBHOCTH. B 3ariiouenne pekoMenjyercs npe-
BepHTb paboTOCNOCOGHOCTh KATYHIKH B TAKOM Je 3aBELOMO HCIIpaBHOM
anmapare, [J1s KOTOpOro oHa Npeiia3HaueHa.

Ilposepka cuasoseix rpancopmaropos, Tpancopmaropos g dpoccesed
Ru3kod wacrorel. ITo KOHCTPYKUHH H TEXHOJOTHH H3TOTOBJIEHHS! CHJIOBHIE
TpaHchopMaTopH, TpaHchopMaTopsl B Apoccean HUY mMmeoT muoro obmero.
Te u Apyrre cocToaT M3 OGMOTOK, BHUIOMHGHHHX H30JIHPOBAHHHM HPOBO-
IloM, U ceplevHHKa.

Hencnpasroctu TpancdopMaTopos u Apoccedeli HU pensrcs na Mexa-
HHYECKHE H 3JeKTpHuecKHe. K MeXaHMUeCKHM HeHCNDPaBHOCTIM OTHOCATCA:
NOJIOMKA 3KpaHa, CepAeUHHKa, BHIBOLOB, KapKaca M KpenexHoHl apMarypsl,
K 3JIEKTPHYECKHM — OGphIBH OGMOTOK; 3aMHIKaHHS MEXAYy BHTKaMH oOMo-
TOK; KOPOTKOe 3aMblKaHHe OGMOTKH Ha KOpIyC, CepHCYHHK, KpaH HJH ap-
matypy, npo6oil Mexay oGMOTKaMH, Ha KOPIYC HJH MeXAy BHTKaMHi O1-
HO OGMOTKH; yMeHbIieHHEe COMPOTHBJICHHSI H3OJNANHH; MeCTHHE Mepe-
FpEeBBbL.

IpoBepky nenpaBuocTH TpaHcopMaTopos H Apoccenelt HU maumHalor
¢ BHEUIHETO OCMOTPA. B XoJle ero BHIfIBAAIOT M YCTPaHAWT BCe BHIHMEE
MeXaHHuecKHe Je(eKTH.

IpoBepka Ha KOPOTKOE 3aMHKaHHE MEXAY OOMOTKAMH, MEXIy O6MOT-
KaMH H KOpNyCOM NPOM3BOAHTCA oMMeTpo M. ITpu6op BKIOIAIOT MEXAY
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Puc. 53. CxeMa NpoBepKH CHAOBBIX TpaHchopMaTo’
pos u Tpancpopmatopop HY:

a4 — NpoBepKa Ha 3aMLIKaHHe MeKAY OO6MoTKOoA M ceppeds

HHKOM; 6 — NpoBepka Ha 3aMbIKaHHe MeXKAY o6MOTKaMH;

8 — npoBepka KodpdunueHTa TpaHCHOpMamHK Ha XOJOCTOM
Xony

BHBOJAMH pa3HblX O6MOTOK, a TakXe MEXJy OJHHM H3 BLIBOAOB H KOpny-
coM. Tax e npoBepseTcsi M CONPOTHBJEHHE H30JSAIHH, KOTOpPoe AOJKHO
OuiTh He Menee 100 MOM pjs repMeTH3HDOBaHHLIX TpaHC(HOPMaTOpPOB H
He MeHee JecsiTKoB MOM nans HerepMerusupoBaHHbiX. Camag cloxuas
MpoBepKa HA MEXBHTKOBHE 3aMHKaHHA. H3BecTHo HECKO/NBKO crnocoGon
nposepxH TpaHcdopmartopoB (puc. 53).

1. HamepeHHe OMHuecKOro conpoTHBJeHHsi OOMOTKH H CpaBHEHHe pe-
3YABLTATOB C NACHOPTHHIMH AaHubiMH. (Croco6 nmpocrolf, HO HEe TOUHHIH, Oco-
6enHO npy MajJoH BeJHYHHE OMHYECKOrO CONPOTHBJCHHA oOMOTOK H MaJioM
YHCJAe KOPOTKO3aMKHYTHIX BHTKOB.)

2. IlpoBepka KaTyWIKH ¢ HOMOIUBI0 CHEenHajbHOro npubopa — aHaJH-
3aTOP2 KOPOTKO3aMKHYTHIX BHTKOB.

3. Ilposepka ko3dodunuenToB TpaHchopManun Ha xojocToM xoly. Ko-
sdduliuent TpauchopManul onpeienseTcs Kak OTHOMIEHHE HanpsiKeHHH,
nokassBaeMuX BosibTMeTpaMu 2 u 1. IIpH Ha/JHYHH MeXBHTKOBHIX 3aMH-
Kauu#t koappunuent TpaHcopMauun GyHeT MeHbile HOPMBHL

4. HNasMmepenue uHAYKTHBHOCTH OOMOTKH.

5. MamepeHue noTpe6/ineMoll MOIMHOCTH Ha XOJIOCTOM XOAY. ¥ CHJIOBHX
TpaucopMaTOpOB OAHHM H3 NPH3HAKOB KOPOTKO3AMKHYTHX BHTKOB S§B-
AsieTcsl 4pe3MepHbIl HarpeB 0OMOTKH.

Ilpocredwan nposepxka UCAPABHOCTU NOAYNPOBOOHUKOBLLX OuOO08.
[Ipocreitmiass npoBepka HCIPABHOCTH MOYNPOBOJHHKOBHX IHOLOB 3aKJIO-

qaeTCs B W3MepeHHH HX npaMoro Ry, m ofpatmoro Roep comporHpienni.

Rog
Yem Gosblue oTHOMIEHHE E_p , TEM BHlIe KayecTBo AHoja. Jas mamepe-
p

HAA JHOJ NMOAKJIIOUaeTCs K TecTepy (OMMeTpYy) WIH K aMIepBOJLTOMMETDY,
KaK nokasaHo Ha puc. 54. Ilpu 3TOM BHXOLHOe HANpAXEHHE HIMEDPHTENb~
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Puc. 54. CxeMa npoBepKH HCHPaBHOCTH
[OJIYTIPOBOHHKOBHIX JHOLOB

wesda
36YKOCHUMOMENS

. PRANO -~
] NPHEMHAK

Puc. 55. Cxema nposepku ucnpasuocTH BU-amonos

Horo npubopa He AOJMKHO NPEBLIMIATH MaKCHMaJbHO MHONYCTHMOro JAJIf
AaHHOTO MOJYNPOBOAHHKOBOrO npuéopa.

HcenpaprocTh BHICOKOYACTOTHBIX AHOACB MOXHO [POBEPHTB NOAKJIOUE-
HHEM HX B cxeMy paoTamouiero npocrefiiiero AeTeKTOPHOro PaJiHONpHEM-
HHKa, Kak mokazaHo Ha puc. 55. HopmanbhHas paGoTta paauonpuem-
HHKA FOBOPHT 00 HCNPABHOCTH AHOAA, & OTCYTCTBHE NMPHEMA — O €ro INpo-
6oe. :

Ilpocraa nposepxa Tpansucropos. Ilpu pemoHTe GHITOBOH pajpHoamnna-
paTypsl BO3HHKaeT HEOOXOAMMOCTb NPOBEPHTD HCIPaBHOCTD IIGJYNPOBOI-
MHKOBbIX TPHOLOB (TpaH3HCTOPOB) Ge3 Bhnaliku Hx H3 cxeMbl. OAHH H3
cnocoGoB TaKOH NPOBEPKH — H3MEPEHHe OMMETPOM CONDOTHBJEHHS MeXIy
BHBOJAAMH 3MHTTEPa H KOJJIEKTOpPa NPH COCIHHEHHH 6a3bl ¢ KOJJIEKTOPOM
(puc. 56,a) u npu coeguueHnu 6asnl ¢ 3MHTTEpOM (pHC. 56, 6). IIpu sToM
HCTOYHHK KOJIIEKTOPHOTO MHTaHHA OTKJOYaercs or cxeMsl. IIpu HenpaBHOM
TPAH3HCTOpPE B NEPBOM CJydae OMMETP NOKAaMKET MaJloe CONPOTHBJEHHE, BO
BTOPOM — NIOpAJKa HECKOJDbKHX COTEH ThICSY HJIH AECATKOB THICSAY OM.

[TpoBepka TpaH3HCTOPOB, HE BKJIIOUEHHBIX B CXeMY, Ha OTCYTCTBHe KO-
POTKHX 3aMbIKAHHH NPOH3BOJAHMTCS H3MepPEeHHEM CONPOTHBJCHHS MeXAY HX
sneKTpojaMu. Jls 5Toro oMMeTp NOAK/IIOUAKT NOOYepelHo K 6ase H 3MHT-
Tepy, K 6ase U KOJJIEKTOpPY, K 3MHTTEPY M KOJJIEKTODY, MEHsifl M0JApHOCTD
MOJKJIIOUEHHS] OMMeTpa.

ITocko/IbKY TPAH3HCTOP COCTOHT H3 [BYX NEPEXOAOB, IPHYEM KaxIblf
H3 HUX MNPEINCTaBJAET cO6OH MONYNPOBOJHHKOBLIA AHOMA, NPOBEPHTHL TPaH-
3HCTOP MOXKHO TaK XK€, KaK NPOBepsioT AHOL.

JJisi npoBepKH HCNPABHOCTH TPAH3UCTOPOB OMMETP NOAKJIIOYAOT K CO-

68




image69.png
OTBETCTBYIOIIHM BBIBOAAM TPaH3HCTOpPa (Ha pHC. D7 NOKa3aHO, KaK H3Me-
pSIOT NPAIMOe H 06paTHOE CONPOTHBJIEHHS KaMJOro H3 NePeXOMOB Tpai-
aHCcTOpa). ¥ HCHPABHOTO TPAaH3HCTOpA MPAMbIE CONPOTHBJECHHS MEPeXOA0B
coctaBasior 30—50 Ou, a obparabie —0,5—2 MOwm. Ilpu 3HauHTENbHBIX
OTKJIOHEHHSIX OT 3THX BEJHYHH TPaH3HCTOD MOXHO CUHTATh HEHCHpAaBHBIM,

ITpu nposepke BUY TpamancTopoB HamnpsiXkeHHe Gartapen oMMeTpa He
NOJIKHO npeBbIath 1,5 B.

s GoJiee TINATeJbHOH MPOBEPKH TPAH3HCTOPOB HCIIOJB3YIOTCs CIle-
HHAJbHBIE NTPHOOPBL

Mpocrediwas npogepka rupucropos. TIpocrefinin#t cnoco6 NpoBepkH TH-
PHCTOPOB NOKa3aH Ha puc. 58. ConpoTHBJEHHE HCMPABHOrO THPHCTOpa CO-
craBasieT Heckoabko MOw, a npo6uroro — 6au3Ko K Hyao. Ecan aHon uc-
NPaBHOTO THPHCTOpA COEJHHHTb HA MTCHOBEHbe C YINpPAaBJSIOIMIHM 3JeKTpo-
noM (¥3), npubop mokaxer cONpPOTHBJEHHE KOPOTKOro 3aMbIKaHHs,

ITposepka zaaveanuveckux Oarapeil u cyxux 3aaemenros. IlpoBepky
rajlbBaHHYeCKHX OaTapefl H CYXHX 3JEMEHTOB OCYHIECTBJSIOT C MOMOLULBIO
BOJBTMETPA NPH NOAKJIIOUEHHOH Harpy3ke (puc. 59).

Harpyskoit MoxeT GHTb HJH J1aMNla HAaKaJHBAHHA C COOTBETCTBYIOLIHM
HOMHHAJbHBIM TOKOM, HJH pe3HCTOp R, CONpOTHBJEHHE KOTOPOFO pPacCukH-
THIBAETCA 110 3aKoHy Oma.

+
Puc, 56. CxeMa npoBepkH HCNPaBHOCTH
a) TPaH3HCTOPOB
Helonvwae bonvuioe
canpomuénenue canpomubnenus
Ha mrwosense!

Puc. 57, Ilposepka TpaHsucTopa € mO- Puc. 58. TlpoBepka THPHCTOPOB Ha
MOLIBIO OMMETpa HCOPABHOCTb
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Puc, 60. Ilposepka noJeBHIX
TPaH3HCTOPOB

Pre. 59. ITposepka
raJbBaHHUYECKHX Ga-
Taped H CyxXHX sJe-
MEHTOB ¢ HOMOIIbIO
BOJIbTMETpA IpH
HNOAKJIOUEHHON Ha<
rpyske

Has cyxux saemento (1,5 B) nanpsixenue, H3MepeHHOE NOJ Harpys-
KoH, He MOJIXKHO ObIThb MeHblte 1,36 B, a mna ranbBaHHueckux Gatapel —
4,5 B — 38..4 B.

Ilpocras nposepra noaesvix Tpanaucropos. M3 MHOrounc/jeHHHX napa-
MeTPOB MOJIEBBIX TPAH3HCTOPOB HPAKTHUECKOE 3HAYEHHEe WMEIOT TOJAbKO JBa:

I .2y, —TOK CTOKA NPH HyJEBOM HANpsSKEHHH HA 3aTBOpe H S — KPYTH3-
Ha XapakKTepHCTHKH. DTU MapaMeTphl MOXHO H3MepHTb, HCIOJNb3Ys NPOCTYIO
cxeMy, H3o6paxkenHyw Ha pHc, 60. Ilasa storo morpefyeTcs MHJJAHAMIED-
Metp HI11, naupuMep KoMOHHHPOBaHHOTO H3MEpHTE/bHOro Npubopa, 6ara-
pes 51 nanpsxenueM 9 B («KpoHa» unu cocrapiennas us AByx Garapef
3336J1) n sanement 52 «332» nau «316».

CHauana BLIBOJA 3aTBOpP2 COCHHHSIOT HPOBOJOYHOH MEpEeMEIYKOH C BbI-
BoJOM HcToKa. IIpH 3TOoM MHJ/mamnepMeTp 3adHKCHpyeT NepBbIH mnapa-

MeTp TpaH3HCTOpPa — TOK cToka [, .., 3anuchBalT ero 3HadeHme. 3a-
TEM CHHMAIOT NEPEMBIYKY H MOAKJIOUAIOT BMECTO Hee 3JeMeHT. Muilanam-
NIEPMETP MOKAXKET MeHbIIHA TOK B cTOKoBo# uenn. Eciu Teneps pasuocTs
AByX [TOKa3aHHH MH/JIHaMOepMeTpa pasiesHTh Ha HANDPKEHHE 3JEMEHTa,
HOJMYUeHHH I pe3yJbTaT GYIAeT COOTBETCTBOBATH UHCJIEHHOMY 3HAYEHHIO na-
paMeTpa S NpoBepseMOro AOJEBOr0 TPAH3UCTOPA.

Ilpn u3MepeHHH mMapaMeTpPOB HOJEBOrO TPAHIUCTOPA € P-N NEePeXOAoM
H KaHaJOM N-THIA MOJISAPHOCTb BKJIOUEHUS MuvinaMuepsmerpa HI11, Gara-

peu 51 u 3nementa 52 nonxHa GuTh 0OpaTHOR,
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Kakx onpeaenutb NONAPHOCTL HCTOYHMKA
nocrosHHoro roka 6e3 npuGopa

B Jaio6uTesibckofl MpakTHKE MOXKHO IMOJB30OBATBHCH CJAEAYIOUMMH CIO-
cob6amu.

1. B crakaH HaJAMBAIOT TEMJyI0 BOAY M DACTBOPSIOT B HeH CTOJIOBYIO
NOXKKY MOBapeHHOH coM. 3areM B BOAY ONYCKAIOT KOHIE MNPOBOXOB, MOJ-
KJIIOYeHHBIX K BHBOAAM (aTaped. ¥ NpoBOJa, COEAHHEHHOrO C OTpHUATEJb-
HHM BHIBOAOM O6aTapeH, OyAyT HMHTEHCHBHO BBIAEJATbCS MY3HIPbKM rasa
(puc. 61,a).

2. Cupolt xnyGenb xaprodesiss pa3pes3aloT Ha JBe YaCTH U B OAHY U3
gyacTefi CO CTOPOHHI cpe3a BTHKAIOT Ha paccrosHur 15—20 MM apyr or
Apyra [poBOAa OT 3aXKUMOB Garaped, 3aUMUleHHHE OT H30JsiuMH. OxoJo
NpPOBOAA, COEAMHEHHOTO C MOJIOKUTENIBHRIM MOJIOCOM (aTtapeH, Kaprodesb
OKPAacHTCH B 3eJeHblit user (puc. 61, 6).

3. JiBa npoBoAHMKA, MOAK/IOUEHHBIX K HCTOY- +
HHKY O6oJiee BHICOKOrO HAaNpsiXK€HUSI, BBOJAT B
maams cseuu. [Toa meficTBuem HampsiKenus mja-
Msi CBEUH CTaHeT HU3KHUM U IUMPOKHMM, a HA OT-
pHUATEJBHOM 3/IeKTPOJAE MOSIBUTCS TOHKAs JleH-
TOYKa caxu (puc. 61, 8).

4. Jlas NOCTOSIHHOTO MOJIb30BAHHS MOXHO
H3rOTOBHTH MPOCTOH HHAMKATOD AJs Ompejele-
HHSL MOJISIPHOCTH HEM3BECTHOrO HCTOUYHHMKA. OH
npeAcTapiser co6ofl cTekJIAHHYIO TPyOOUKy, 3a-
KPHITYIO MPOGKaMHU, ¢ NpONYIEHHEIMH BHYTPb ee
9JeKTpoAdaMi (ZepikaTeJH CAMPANH), B3SATHIMH
OT MeperopeBliel 3JEKTPOJNaMIMbL.

Jas 3anoJiHeHUs1 NOJOCTH TPYyOOUKH MPHUro-
TOBAAIOT pacTBop ceautpu (1 wacth) B Boje
(4 qactr). K stomy pacrBopy AoGapasiercs Ta-
Koft e oGbeM cMecH u3 rauuepuna (5 uacreit)
M pactBopa ¢enondranseuna (0,1 wactu) B BuAH-
HoM cnHpTe (1 4acTs).

Takoll WHAMKATOP CJAYMKHT rofaMy, Aasas
KpPacHOe OKpalllMBaHHE Yy OTPHUATEJbHOrO Mo-
A10Cd, a eCNU HanpsiKeHUe UCTOYHHMKA NepeMed-
HOE, TO Ha ABYX 3JIEKTPOJAX BO3HHKAeT PO30BOE
okpamuBanye. UTo6H YHHYTOKHTL OKpAIUIMBA-~
HHE, JOCTaTOUHO BCTPAXHYTh TpyGouky (puc,
61, e),

Pacmbop
nodapettod
conu -

Puc. 61. Onpesenenue no-

JNAPHOCTH HCTOYHHKA MO-

CTOSIHHOTO TOKa 6e3 Ipu-
6opa
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06 MCTOYHMKAX NMTAHMS, NpUMEHAEMbIX

UYro HeoBXxoaMMO 3HATD
39 B 3neKTpobbiToBOH TeXHMKe

B TpaH3HCTOPHHX NpHeMHHKAaX, MAarHUTO(GOHAX H APYrofl pajHO3JeK-
TPOHHOYU anmnapaType B KauecTBe HCTOYHUKOB NHUTAHHUS HCMOJb3YIOTCHA rajib-
BaHU4eCKHe 3JleMeHTH K GarapeH (cM. Tabuuuy).

lasnpBanuveckue sMeMEHTH MOCTYNHBI, HEJXOPOrH, HO NPHTOJAHB JIHIHb
AJ1 OJHOPA30BOrO MpUMEHEHHS, K TOMY XKe Yy HMX HeGoJblIOH CPOK cayK-
Oni. B HacTosLlee BpeMsi YCTAHOBJIEHO, YTO CPOK CJYXKObl MapraHuOBO-IHH-
KOBRIX 9/IeMeHTOB M 6Garapefi MOXHO 3HAYMTENIBHO YBeJHUHTb, €CJIH HX
NOA3apAXKATL TOKOM aCHMMeTPHUHOH (opMbl. XopoliHe pe3yJabTaTsl NOCTH-
rajoTcst OpH HCMOJNB30BAHMH AJIsi BOCCTAHOBJIEHHs (pereHepalHH) 3JieMeH-
TOB TOKa IMPOMBILJIEHHOH YacTOTH. DT0 0O6CTOSITENbCTBO [03BOJSAET HC-
OJB30BATh CPABHHTEJNBHO NPOCTOE 3apsiiHOE YCTPOHCTBO, MOKAa3aHHOe Ha
pxc. 62.

Caepyer oTMeTHTb, YTO MJHUTENbHOE XpAaHEHHe 3/JIEMEHTOB B YACTHUHO
paspsarKeHHOM COCTOSHHM HENaeT MX MAaJONpHIOAHHMH K pereHepaund. He
BCE 3JIEMEHTHl XOPOIUO pereHepHpyrorcs. Jlydlle ApYrHx MORAAIOTCS pere-
HepalM¥ MAapraHioBO-IUHKOBHE 3JIEMEHTH, TakHe, Kak «336», «373»,
«3336» u um nonobuwme, [nsa 3¢bdekTHBHON MHOTOKpaTHON pereHepauuH
Heo6xoauMo, 4To6n LUHKOBEII CTAKAHYMK SJIeMEHTa He HMMeJl MexaHuge-
CKHX MOBpeX[eHHH, BOSHHUKIUNX B Pe3yJbTaTe B3aUMOAEHCTBHA C JIEKTPO-
JUTOM. DJieMeHT He JOJKeH GHThb paspsukeH Ao HanpsiKkenus auxke 0,7 B.
Jlydme Bcero pereHepHpylOTCsi 3JIEMEHTH, KOTOpble paspsikaiuch G60Jb-
mwuM TokoM. Barapeu tuna «Kpoua» mioxo nopmarorcsi pereHepauHH.

Ilpu perenepauuu siemeHT peKOMeHAyeTCf 3apAKaTb MNPHMEPHO A0
2 B. HeificTByionlee 3HaYeHHe MOABOAUMOTO HANpPSIKEHUs BHOHpAICT B mpe-
menax or 2,3 1o 2,4 B Ha oguu pereHepupyeMbfi sneMent. [Ipu meHblIeM
HaNpSIXKEHUH pereHepauHsa MPOXORUT BsAJO, Mpu GoJsblueM — 3JleMeHTbl 'MO-
FYyT BLIATH M3 CTpod. 3HaUeHHA MOCTOHHON COCTaBJSAIOHIEH 3apAXHOTO
TOKa, PEeKOMEHAyeMEle AJs pPasjIMYHHX SJeMeHTOB, KosaebaioTca B mocra-
TOYHO WIMPOKHMX Npefiesax: ANs 3JeMeHToB THNa «373» or 200 mo 400 MA,
a snemenroB THna «312», «316» — ot 30 mo 60 MA. [na Garapeh THma
«3336» 3T 3HaueHMs cocTaBasoOT 35—120 MA. Yka3aHHne 3HaueHHs 3a-
PANHHX TOKOB yCTaHamnuBaioT mo mpubGopy HMIIl u paccmarpuBaloT Kak

p 2208 71

5 128 Al f2u5 1
f.?.
*
I &
—t

Ri1100 “m

Puc, 62, DnekTpuueckas cxeMa 3apAfHOrO yCTPOACTBa AJA peree-
paumu rajbBaHHYeCKHX 5JIeMeHTOB H Garapeii
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OPHEHTHPOBOYHBIE, NOCKOJIDKY pa3paboTKa MeTOAHMKH pereHepauuu Oara-
peil M 3JIEMEHTOB JAalileKo He 3aKoHueHa, Bpems sapsiaxu 12—20 u.

[Mocne oxonuaHus peresepausu cHadaia oTkJAO4aloT Garapew, a 3a-
TeM YCTPOHCTBO, 4TOOm He OHWIO PaspsiKM Yepe3 BTOPUYHYIO OOGMOTKY
Tpl. B xauecrse MIIl mox#o ucrnoab3oBaTh aI06G0H MAarHuTO3JeKTpHYE-
cknil npubop Ha 50 MA, R] — npoBosouunii MouHocTbI0 5—10 Br, Tpl —
NOHUXKAIOUHA, KOTOPHIY BO BTOpHUHON OGMOTKe HMMEET HAMpsiKeHHE I10-
paaka 12 B u 6 B, ecin Her moaxogsiiiero TpaHcpOpMaTOpa, MOXKHO €ro
paccCuMTaTh, NOJNb3ysich COBETOM 25, M H3rOTOBHTH.

FanbBaHuueckue ajdeMeHTH B Gartapen

DAeMeHT Barapes
y!

apanerp «316» | «343» | «373» | «3336»| «[1nanera» «Kg?f)a-
HavanbHoe nanpsixeHnue, B 1,51 1,5 1,56} 4,5 4,5 9
Hauanbhast emkocTs, A -4 0,6 1,2 5,4 1 2,5 0,6
HsMepurenpHuil TOk, MA 3,617 75 1300 100 10
Cpeanuit Tok, MA 15 40 100 50 50 12
MaxcuManbHHR TOK, MA 60 {120 j400 [200 200 60
CpoK xpaHeHufl, MeC 6 18 18 6 6 6
Ta6aputunie pasmephl, MM Q14X [Q26 X34 x| 22X [22X63X | 22X 26X

X50 | xX49 | X62 xﬁgsx X 65 x40
X

Macca, r 20 52 {115 (240 240 40
40 Manora6apuTtHoe yHuBEpcansHoe
- sapaiHoe YCTPOHCTBO

MHHHATIODHYIO aKKYMYyasiTopHylo GaTapewo tana 71-0,1 mu 71-0,125,
6arapelo M3 RHCKOBHX akkymyasgropos tuma I-0,1, J1-0,125 uau 1-0,25
.(cM. TaGauuy), HcNOJAb3yeMBle B TPAH3MCTODHOM paAHONpHEMHHKe HIH
MarauTodoHe B KayecTBe HCTOUHHMKA MHUTAHHS, MOXKHO 3apsiKarTb OT YHH-
BEPCAJLHOIO 3aPsAHOro ycTpoHCTBA, cxeMa M BHEWIHHA BHJL KOTOPOro no-
Ka3aHbl Ha pHc, 63, DTO ycTPOMCTBO MOXKHO BKJIOYATh B JI0OYIO 3JeKTpH-
YecKyI0 ceTh C DA3JHMUHBIM HAUPSKEHHEM IMePEeMEHHOT0 M MOCTOSTHHOrO
Toka: ~ 220/127B, ~100/60B, ~ 36B, —~ 24B, — 12B, TaKk Kak B HEM
OTCYTCTBYeT TpanchopMarop. DTO SJEKTPHYECKas CeTb KHJOro Joma, Ha
TenjoxoAe, B moesie, B asromamuHe. OcHOBHOH 4YacTbiO 3apsiAHOroO YCT-
poiicTBa sBAseTCst MepeMeHHBIH NMpoBosounbifl pesucrop Ha 20 000 Om (ot
CTaporo SMEKTpPOTeXHUuecKoro ycrpolfictsa). Ero Bkaiowaior B cxeMmy BhH-
OpAMUTeNs] KaK MOTEHUHOMETP, H C MOABHKHOTO MOJ3YHKA MOXKHO CHH-
Marth a1060e HAMpSKEHHE AJsi 3aPAAKH AKKYMYJSATOpA OT JIIOGOA 3JeKTPH-
YeCKO#l ceTH, KOHTPOJHPYSI TOK 3apsiia MO MHJJIMaMmepmerpy THna M6]
Ha 50 MA (wau a1060if Apyrofi Ha 3TOT TOK). D/EKTpHUECKAas CXeMa OueHb
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Puc, 63, YuuBepcanbHOe 3apafHOE YCTPOHCTBO

npocra, 3apaanoe ycrpoftctBo cobpano B ¢yTaspe or pere thna MKY-48.
Ta6apuru 90X75X50 Mm. [Togo6pas no tabauilie 3apsAHB TOK M BpeMd
3apajKH, BHl MOXKeTe 3apsiiUTh Balll aKKyMYJATOp B NYTH.

MunHaTIOpHBe aKKYMYJATOPH R GaTapen

AKKyMyasarop
Mapasmetp
JI-0, 06 l J-0.1 ' n-0,25 l 70-0,1

——-———————-—q——-————_—_——.——_——“—————_—"—__————_—-
Homusansnoe nanpsixkenne, B 1,25 1,25 1,25 8,75
Homunanbuast eMgoctb, A~y 0,06 0,1 0,25 0,1
Homurnanbuui paspaABHi

TOK, MA 6 12 20 12
Konegnoe paspaanoe Hanps-
Kenue, B 1 1 | 7
Tok 3apaaxu, MA 6 12 20 12
Bpems 3apanxku, ¢ 15 15 19 15
CPOK CayKOR UMKAOB 3aDsii-
Ka — paspiAnka 150 150 200 150
Cpox xpaneuns, Jer 1,5 1,5 2 1,5
TaGapuTunie pasmepn, MM q15,6x | §20,1x | §27,2%10,3] Q2462

x6,4 x6,9

Macca, r 4 7 16 60
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UnpHKarop marHufHLIX Nonei

ITpu KoHCTPYHMPOBAHMM M HM3TOTOBJIEHMH PafMOANNAapaTyphHl MPHXORHT-
cfl YYMTHIBATBL BJIHSIHME MATHHTHBIX MOJell CHJOBHIX TpaHcgopmaropoB H
'9JIEKTPOABHTATe/IeH HA OTHeJbHHE NETald M Y3Jbl, a 3a4actyio NpHHH-
MAaThb Mephl ISt ocabJieHHsT JefcTBHS STUX MOJel.

ITpuGop, cxema Koroporo mokazana Ha puc. 64, a, noMoraer tak pasme-
CTHTb B KOHCTPYKIHH CHJIOBBle TPAHCHOPMATOPh, SJEKTPOABUraTeNd H
ApYTHe 3JleMeHTH, 4ToOn BpefHOe BJHMSHHMEe MX Mojiedl paccesaHus ObuIo
MHHHMAJbHEM,

Hanpabnenne cmeuiesdsi cBeToBo#l MOJOCKH B 3JeKTPOHHO-Jy4€BOM
HHIMKATOpE ONpeHeJIsieTCsl MO «MPaBHAY JeBol pyKa». Ecanm MarduTHbie
CHJIOBBlE JMHHM HANpaB/ieHBl NEPNEHAMKYJASPHO MJOCKOCTH PHCYHKA, CBe-
‘TOBasi TOJIOCKA OTKJOHsieTcsi BJaeBo (puc. 64,6). ITose, Hampasiennoe
K uMTaTeJIO, OTKJOHSET CBETOBYIO NOJocKy Bnpaso (puc. 64,6). B ne-
peMEHHOM MArHHTHOM TOJile CBeTOBas INoJocka OGyJer uMeTb ¢opmy, Rno-
KasaHuyio Ha pHc. 64,6. Crenedb CMelieHHA NOJOCKH NPONOPLHOHAMbLHA
CHJle MATHMTHOTO MOJsi, 9TO HO3BOJSIET OPHEHTHPOBOYHO OLEHHBATDL ero pe-
JAHYHHY.

Hnnukarop MAarsMTHEX moJjeR ykpemJieH Ha TpyGKe H3 HeMarHHTHOTO
MmaTepuana (Menb, JaTyHb, allOMHHAN) gauxoi oxkoso 0,5 M (puc. 64, 6).
Ha gpyrofi koweu Tpy6xu Hajera HdepeBaAHHAS HAH NJaCcTMaccoBas pyuKa
¢ OTBEPCTHeM IJsi BHBOJAA TPeX NPOBOAOB, JlaMmy MOXHO mMTarh OT HC-
CAEAYeMOro YCTPOHCTBa HJIK OTAENBLHOTO BHIPAMUTEINS.

+2508
ngna em Mepemennoe
Lot ;,
Jlamna 6E117

Tpyoxa Mednan
8) (arwmunugban}

Puc, 64, MHauKaTOp MArHMTHBIX mHoJelt
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BKJan B HayuyHO-TEXHUUECKHH TWPOrpecc, yCKOpeHHe KOTOpPOTro, Kak
nopuepknyn XXVII cvesp KIICC, sBasercs BeseHHeM BpeMeuH.

TFoaosoll sKoHoMHueckui 3Q(peKT OT BHEAPEHHS H HCMOJbL3O-
BaHUA B HApOAHOM XO3AHCTBE TOJbKO HeGOJbUION 4acTd mpHOO-
POB H YCTPOHCTB, CO34aBaeMbiX KOHCTPYKTOPaMH-MOGUTENAMY,
COCTaBJfeT MHANHOHE pyOaefl. UToGH OKa3aThb NMOMOLLL ydalled-
C MOJIOAEXKM H MOJOAHM CleuHasauctaM, paGoTalOUIAM B CETH
6LITOBOTO  OOCAYKHBAHHS M Ha NPEANPHUATHAX, 3aHHMAIOMIHXCH
PEMOHTOM 3J€KTPO- W pajuoaniapaTlypbl, MacTepaM-MOGUTeNNM
mO 3JeKTPOTEXHHKe, 2A€KTPOHMKE, W BHIIyCKaeTca BTOpoOe H3-
JlaHHMe KHUTH, lepepaGoTaHHOe H AONOJHEHHOe.

Bo BTOpoM H3laHMH NpeJACTaBAeHH ONHCAHUA [POGHHUKOB,
aHaJM3aTOPOB 3MEKTPHUECKHX uelled, a TaKiKe KOHTPOJbHO-H3Me-
puTeNbHBIX TpHGOPOB  AAf OGLICTPOro HAaxXOXKAEHWHs HeHCIpas-
Hocreli B 37eKTPOPaJHOOLITOBOA U 3JEKTPOHHOH amnaparype.

Oco6oe BuuMaHHe yleqaeTcss OIHCAHUIO HECJOXHHX UpH-
cnoco6senuil, npuGOPOB H TEXHOJOrH4eckux INPHEMOB, NO3BOASIO-
IMX 5KOHOMHTb MaTepualbi ¥ BpeMs NpH PEMOHTE H H3rOTOBJE-
HMH DPasNMYHHX KOHCTPYKURMH, Y4TeHH 3aMeyaHHd, NpefJoXKeHHS
H noXeJauusd MHOTHX YHTAaTeJeH,
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YyscTBHTENbHOCT, HHAHKATOPA TAKOBA, 4TO N03BOJIsSET OOHApYXHBaYh
MATHHTHBle NOJf, OKPYKaIOUlHe TPOMKOTOBOPHTENH H CHJOBHIE Tpasncdop-
MaTopnt Ha paccrosHud Ao 100 MM. YyBCTBHTENBHOCTb €r0 yBeJHUHTCH,
ecqiy 106aBUTh pesucTop RJ w nonoGpathk conpoTHUB/IEHHE pesHcropa R Ta-
KUM, UTOGH! CBETOBAs M0J0CKa OBIJIa KAK MOXHO YIKe. :

Kak onpepenutb flaHHbie HEM3BECTHOTO
TpancthopmaTopa

Uto6pbt onpefequTh NaHHble HEH3BECTHOrO TpaHcdopMaTOpa, HYXKHO NO-
Bepx o6MOTOK TpaHchHOpPMaTOpa HAMOTATh BCIOMOraTeJbHYIO OOMOTKY, CO-
CTOSINIYI0 M3 HECKOJIbKUX BUTKOB MeJHOTO H30JHPOBAaHHOTO MpoBOJa AHA-
merpom 0,12—0,4 MMm. 3areM, H3Mepsna cOnpoTHUBJeuuss OOMOTOK OMMeT-
pOM, Hamo onpeRenuTh 06OMOTKY ¢ HaHGOJbIUMM CONMPOTHBIEHHEM H, CUH-
Tas ee MepBHUHOM, NOJATh HA Hee HaNpPsiXKEHHs CeTH MepPeMeHHOro TOKa
(nopsinka 50—220 B). BoabTMeTp, BKJIOUYEHHEH B Lefb BCIOMOTaTeIbHOH
06MOTKH, TOKaxeT npu 3tom Ranpsxenue U, Uncjo BHTKOB X B OGMOTKE,
BKJIIOYEHHOH B CeTh, MOXKHO ONMpeNesHTh TorAa no Gopmyse

TAe Y — 4YUCNO BUTKOB BCHOMOTaTeNbHON OOGMOTKH.

Kosdduunenr Tpanchpopmauuy MeXZy 3TUMH O6MOTKAMH paBeH OT-
HOWIEHHIO y:X. TOUHO TaK Ke MOXXHO OMNDEEJHTb YHUCJIO BHTKOB H KO3(-
QUUHEHTH TpaHCPOPMALUH APYTHX 06MUTOK.

TouHocTh pacyeToB Mo 3TOMY METOAY 3aBHCHT OT TOYHOCTH MOKa3aHMH
BOJITMETPA H OT YHCAAa BHTKOB BCIOMOrareJbHOH 06MoTku: ueM Oosibiue
YHC/I0 BUTKOB, TEM BHILIIE TOYHOCTB,  °

Onpepenelue BHYTPEHHEro CONMPOTHBNCHMA
aneKTpoM3aMepUTenbHoro npubopa

Ins pacdyera o/1eMeHTOB cxeMbl NP KOHCTPYHPOBAHHH H3MepPHTEJbHBIX
npu6opoB HeOOXOAMMO 3HATH AaHHHE Camoro crpesousoro npu6opa. Co-
NPOTHBJIEHHE PAMKM MArHHTO3JEKTPHUECKOrO MHUKpOaMiepMeTpa MOXKerT
OHTL M3mMepeHo mpocThiM ¥ GesonacHbiM MJs Hero cmocoGom. Jas srtoro
cleAyer cobpare LeNb, COCTOAINYIO U3 MPHOOPA, COMPOTHBIEHHE PAMKH KO-
TOPOTO HYXHO ONpPELeNHTb, peryaupyeMoro no6asounoro pesucropa R ,o6;
Garapen kapMaHnoro Qonaps 51, wynTupyiomero pesucropa Ry u BEKJIO-
dareqns Bl (puc, 65). :

Conporueiienne fo6asounoro pesucropa Rpos NOAGHPAIOT NPH OTKIIO-

yennoM R, Tax, uto6m crpenka npHGOpa OTKJOHMAACH HA BCIO MIKAJY.
3aTem napansensHo pamke npubopa MOAKJIOUAIOT WIYHTHPYIOUWIHI PESHCTOP

NepeMeHHOro CONMpoTHB/eHUs R, 3naueHHe KOTOPOro MOAGHPAIOT C TAKHM
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pacueToM, 4yToOnl cTpesika npH6opa OTKJIOHH-
Aach Ha MONMOBHHY IIKanu. IIps aToM ycJo-
BUH TOK B paMke GyNeT paBeH TOKY, mpoTe-
kaoweMy uepes R, 1. e.R = R,. Tocre
9T0ro R, MOXKHO OTK/IIOYMTH H U3MEPHTb €ro
BEJIHUMHY C NOMOLIBIO M3MEpHTEJbHOLO MO-
CTa UM OMMETpPOM.

[MopobauM ke cnocobom MoxkeT OHITH l|l|
onpefieleH0 # BHYTpeHHee CONPOTHBAGHHE
H3MEPHTE/BHOrO TeHepaTopa, a TAaKkKe BHI-
xofHoro Kackaga yeunurenss HU. K Buxony
HeHArpyXKeHHOTOo YCTPOACTBA HyxHO mog- PHC. 65. Cnoco6 wusmepenns
KJAIOYHTH JIAMOOBHH BOJNBTMETP, AOKA3aHHs gﬁg’ggg:ﬁ;‘zpHggzgggl'_‘:”i“p“[:‘_
KOTOPOro 3aMHMCHBAlOT NPH OTCYTCTBHH Ha- 6opa
rPY3KH Ha BRIXOAE. 3aTeM K BHIXOAY reHepa-

Topa (yCHJIHTeJs1) MOAKJIIOYAIOT CONPOTHBIE-

HUE TAKOH BeJMYMHH, 4yTOGH NOKA3aHHUS BOJNBTMETPA yMEHDBUIMIHCh BABOE.
BHyTpeHHee cONpOTHBJeHHe reHepaTopa Ha JaHHOM dacTore GyieT TOUHO
PaBHO BeJMYHMHE CONPOTHBJEHHS MOAKJIIOUEHHOTO DE3UCTOpa. :

Kak NogKniouMTb K BLIXORHOMY TPaHC-
thopMaTopy HECKONbKO FPOMKOTrOBOPMTENeH

[Tp¥ noak/IIOYEeHHH K BHXOAHOMY TpaHcdopmaropy ycuaurens HY me-
CKOJIbKMX TDOMKOrOBOpHTEJIEHd MJH OLHOrO IPOMKOTOBOPHTENS, HMEIOLIEro
HHOe COMPOTHBJIEHHE 3BYKOBOH KATYIUKH, YeM pacueTHoe, HeOOXOAMMO H3-
MEHHTh YHCJO BHTKOB BTOPHUYHON OOMOTKH BHIXOJAHOTO TpaHcdopMmaTopa,
C RmocraToyHON AJiA NMPAKTHKHM TOYHOCTHIO HYXKHOE YHC/IO BHTKOB BTOPHY-
HOH 06MOTKH MOXKHO ONpeleJIHTh Mo hopmyJe

W; =W, Ry

rae Wé— HOBOE YHCJIO BUTKOB BTOPHYHOH 06MoTKH; W:-— nepBoHadasabHOE
YHCJIO BUTKOB BTOpHYHON 06MOTKM TpaHchopMaropa; R:— ConpoTHBJIEHHE
3BYKOBOH KaTYWIKH, Ha KOTopoe Gbln paccuMtan TpaHchopmarop; Ré——co—
UPOTHBJIEHHE 3BYKOBOH KATYIIKH HOBOTO I'POMKOIGBODHTEJIS.

Yro HeobxoaumoO 3HaTh O 3aluuTe
NONYyNpOBOAHMKOBLIX NPHGOPOB M MMKPOCXEM
OT paspAfoB CTATHHECKOrO 3NEKTPHUYECTBA

UTo6b MOBLICHTD HAaAEKHOCTh PaAHO3JIEKTPOHHON annaparyph, Heo6xo-
AMMO 3aLIMINATH MOJYAPOBOAHHKOBHE NPHGOPH OT pa3pamOB CTATHYECKOTO
SJIEKTPHUecTBa, KOTOpoe obpasyercss B peaysabrare TpeHHsi, ApobGJeHHsa H
Apyrux mpoueccoB, BO3HHKHOBEHHIO TAKOro 3JIeKTPHYeCTBa crocobCTBYET
OllexKAa U3 CHHTETHYECKMX TKaHe#l (Kampoua, HeflJloHa H AD.), pe3uHOBAs
00yBb, MOJIb, NOKPHTHie JHHOJEYMOM, TApa M3 OPTaHHYCKOro CTEKNIa, a
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TaKke HHU3Kasi OTHOCHTENIbHAs BJIAXHOCTh BO3[AyXa B nOMellleHHH (MeHee
40%).

OTKashl MOJyNPOBOAHHKOBHX NPHGOPOB H3-3a Pa3pslioB CTATHYECKOro
3JEeKTPHYECTBA NPOHCXOAAT B MpoLecce HX H3rOTOBJIEHHs, XPAHEHHs H
TPAHCMOPTHPOBKH, a TakXkKe NPH HalajKe, HACTPOHKE, PeMOHTe H MOHTaXKe
pPanHo3/IEKTPOUHOH amnapaTyphl. DTO HeoOXOAHMO 3HAThH MacrepaM H pa-
AMOAI00HTENAM.

Hau6osee wacro npoucxopst orkaset CBY 6HONOJAPHBIX TPAaH3MCTOPOB
H pHoxoB u MJIT moneBrmix TpausucropoB. IIpakruuecku paspsgamHu cra-
THYECKOrO 3JIeKTpHuecTBa MOryT OHITh MPOGHTHI HMJIH NMOBpeXAEHH BCE Ma-
JIOMOIUHKE MOJAYPOBOAHHKOBEE NPUOOPH, a TaKXKe HHTErpaJbHEE CXEMEL

K meTomaM 3auMTH OT paspsiioB CTATHYECKOrO 3JMEKTPHYECTBA OTHO-
cATCH:

XHMHYecKHe (NOKPHITHE MAM3JEKTPHUECKHX MAaTepHaNOB MNpPOBOASLLIEM
CJI0EM, TIOBHINIEHHE 3JEKTPONPOBOAHOCTH TKAaHM, CHNEUHAJbHbie SMaNH
HT. I.);

MexaHHyeCKHe (NpUMeHeHHE CINYTHUKOB, 3aMBIKaTeJell I/ MOJEBHIX
TPAH3UCTOPOB U KPYTHX NpUGOPOB);

CXeMOTeXHHYeCKHe, OCHOBAHHHE Ha MPHMEHEHMH [AHOAHO-pPe3HCTOPHON
3ALLHTH;

MeTOJ peryJHpyeMol BJaXKHOCTH BO3AYXa B IMPOH3BOACTBEHHHIX MOMe-
IeHHAX C NOMOUILIO ClelHaNbHHX KOHAHLHOHEPOB BO3AYXa. '

Jlyqme Bcero sJeKTPOCTATHUYeCKHe 3apsiibl CHHMAIOTCS C PYK MOHTaX-
HHKa C TOMOLIBIO MeTaJJIHUecKHX GpacileToB, KOJEH HJHM aHTH3JIEKTPOCTa-
THYeCKHX XaNnaToB, 3a3eMJIeHHBIX uepes conporusnenue B [ MOm aas
obecrnieyendss GesomacHoit pabornl, B kauecrBe AONOJHUTENBHHIX Mep 3a-
IHTH fIPUMEHAIOTCA CMEeHHaNbHAs OJeXAa M3 XNonuaTobyMaKHBEIX TKa-
HeH, KoxaHast oO6yBb, Tapa H3 aHTHCTATHUECKHX MAaTepHa/oB, a TaKke
NasJbHUKH C 3a3eMJIEHHBIM XKaJOM.

Manora6apuTHbiid aneKTpockon
€ MHAMKaLMKEN 3HaKa INEKTPO-
cTaTMYecKoro 3apsaja Tena

Tlpepnaraemuiit npuGop HemocpeaCTBEHHO MOKA3hBAET 3HAK SJEKTPO-
CTATHYECKOro 3apsia Tesa. [IpuAuMnuanbHag cxema npubopa mpHBORHTCS
Ha puc. 66, TIpHGOp COCTOUT M3 MOCTa MOCTOAHHONO TOKa, IVIEUaAMH KOTO-
poro cayxkar KaHaJ mosesoro tpansucropa Tl u pesucropnt R3—R6 (nepe-
MeHHBIM pe3HCTOpOM RS GasaHCHPYIOT MOCT), NOAsipH3OBaHHOro pene Pl
H HHAHKATOpa Ha JlaMnax HakaiauaHus JI/ H JI2, ppicBeUMBAIOUIMX 3HAK
3apsga uccaenyemoro tena. Koria sapskeHHOe Teslo MpHKacaercss K FHe3-
ny I'l snexkrpocKona, na BHBOAaX KoHmeHcaropa CIl ob6pa3yercst pa3HOCTb
MOTeHUHAJIOB, KOTOpAsi MNPHKAAJBBAETCS MeXKIAY 3aTBOPOM H HCTOKOM
TpaH3ucropa. HiaMensieTcst TOK depe3 TPaH3HCTOp, YTO MPHBORUT K pasba-
JIAHCY MOCTa, a 3Ma4MT, K MOSIBJIEHHIO TOKAa B OGMOTKe NOJIIPU30BAHUOTO
pese, BK/IOUEHHOro B AMareHajb Mocra. HanpaBisenwe Toka 3aBHCHT OT
spaKa 3apfja HCCJIeAyeMOro TeJa, MOITOMY MNONBHXKHBA KOHTAKT Ha
sKOpe [rpynnsl koHTakToB PJl.I pene oxamercs COeAHHEHHHIM JiH-
60 c JeBuM (Do cxeme), AMGO ¢ NOPABWM KOHTAKTOM, 3aropurcs
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Puc. 66. Ilpuununuaisiasi cxeMa W BHEIUHHE BHJ 3JIeKTPOHHOro
3JIEKTpOCKOIa

COOTBETCTBYIOLIasl JlaMNd M BBLICBETHT «CBO» 3HAK (IJIIOC HJIH MHHYC).

Pesucrop RI cnyXHuT AJA OrpaHHYEHHS 3apsSAHOrO TOKA KOHAEHCATO-
pa, a R2 — pgas orpanuuenus Toka ero paspsga. Crabunurponst 41 u J12
OrpaHHYMBAIOT HaNpsiKeHHe HAa 34aTBOPe TPAH3UCTOPAa M MPeAOTBPALLAIOT
npo6oii tpaHsucropa. Uro6H HCKIIOYHTH B3aHMHOE BJIMSIHHE UeneHl HHIAH-
KalMy ¥ YCHJIMTENd, OHH MMTAIOTCS OT PA3HBIX HCTOYHHKOB.

B npu6ope MOXKHO HCHOJbL30BaTh Ji0Ghe TpaH3HcTOpw cepHr KII302,
a rakxke tpansucrop KITI03M (B sTom cnydae npHAeTcsi H3MEHHTDb MO«
HOCTh BKJIOueHusi GaTapen), crabunurpoun KC133A, KCI39A, KCI147A,
KC168A, 11808, 1809, nocrosiHunie pesucrops MJIT, BC, nepemensniit —
[1113-2, CI13-66, CII-11, kouzencarop MBM, namnm na 3,5 B, Garapen
3336J1, BeiknlouaTesp MUTaHHs J06oro THna ¢ ABYMs cexuusimu, Ilonspu-
3oBanHoe pesie PII-5 (nacmopr PC4.522.005, ucnoassyior o6MoTKY ¢ 6oJb-
UIHM CcONMPOTHBJEHHEM) HJH [pyroe ¢ HefTPaNbHHIM MOJOMKEHHEM SIKOpPS.
B xauecrse ruesg I'f u I'2 nogoRayT KjaeMMul,

Ha nuueBo#t maneau npubopa pacmosioXKeHH BHKJIOUATeIb MUTALAd,
pesncrop 6anaHCHPOBKM MocTa, rHe3fo I'2, B BepxHeill gacTH JHUEBO# na-
HeNu chesiaH MpPSIMOYrOJBHHIA BHIPE3, 3aKpPBHITHIH CHUDYXKH TUIACTHHON H3
MAaTOBOTO MJIEKCHIJIAca, a ¢ BHYTPeHHell — IJIACTHHKOM M3 XKeCTH ¢ BhIpesa-
MH B BHJAE 3HAKOB «-+» HIH «—>,

Hanaxusanue npu6opa cBOAMTCH K OanaHcHMpoOBKe MocTd. BK/IOUHB
npuGop, BpalileHHeM ABHXKKAa pe3HcTopa RS pobHBaoTcs, 4ToOH He ropesa
HY opHa snaMna, Jlanee npoBepsior paboTy HuaMkaropa. ITogkmiouaror
rHe3JaM WCTOYHHK MOCTOSHHOro TokKa nampsikeauem 1..10 B. Homaxua sa-
ropaTbCsi JiaMma, BHICBEYMBAIOINAsS] 3HAK IOJIOCA HCTOUYHHMKA, MOAKJIIOUEH-
Horo x ruesgy I'l. Ecau ke 3arepaercs gpyras jamma, clelyeT NOMEHSITb
MeCTaMH MpoBOAA, MOAXOASIILHKE K JAMIAM OT KOHTAKTOB pelle.

Bo Bpemst paGoTh ruesfgo I'2 KenarenbHO 3a3eMuauThb, a B rHesgo I'l
BCTABHTB MeTaJUIMYeCKMil (JMaTyHHBI) WTHpb aaxHoi 200—250 Mm. Opn-
HAKOBYIO YyBCTBHTEJNBHOCTH NPHOOPA K 3HAKAM 3apsiioB MOXKHO YCTAHOBHTBb
Gosiee TOUHOMN GaNaHCUPOBKOA MOCTA flepeMEHHEIM PE3HCTOPOM.,
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47 fMlpocTo# npobunk-reHeparop — aHanu3arop
DNEKTPHUECKMX Lenei

Hpn pemonte DBM, TesleBH30pPOB € UBETHHIM H300paKeHHEM, BHACOMAT-
HUTOGOHOB, NOPTATHBHLIX TeJNEBU30POB H IAPYTHX YCTPOHCTB, B KOTOPHIX
HMEIOTCSi MHTETpa/bHble CXeMbl, MHKPOMOAYJH, HeJb3d TNPHMEHATh MpO-
MBIUJICHHBle aBOMeTphbl (TecTePbl), TaK Kak NPH 3TOM B lend npoTeKaer
OTHOCHTeNIbHO 60oJibllofi 3JaeKTpHUecKHil Tok npubopa (nopsaka 100 pA =
Goqee), uTO MPUBOLUT X BHIXOAY H3 CTPOSi MHKPOCXEMBL.

B peMOHTHO#l d JIOGHTENBCKOH NPAKTHKE C YCIIEXOM MOXKHO HCIOJIb30-
BaTk NPOGHHUK-TEHEPATOP —— AHAJNH3ATOP IJIEKTPUUECKHX Lienel, NPHUHIH-
nHaJpHas cXeMa KOTOporo u3e6pameHa Ha puc. 67,a. Ilpo6uux ussosser
NpPOBEPSTH BCe 3JIEKTPUUECKHEe LENH NepeyYHCJHEeHHWX YycTpolcrs, He ona-
Casich BHIXONA U3 CTPOSl MHKPOCXeM, TAK KaK TOK KOPOTKOTO 3aMbIKaHHSA Y
Hero pasen 18—20 pA.,

Wbttt
i M"H;nh“

Puc, 67, TIpo6uuK-reHepaTop — aHAMH3ATOP SJNEKTPHUECKHUX
uenef
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ITpobuuk-reHepaTop no3BoJsieT MO H3MeHsIOMeHCA 3BYKOBOH TOHAJIb-
HOCTH ONpefeNHTh HaJHuHe B JEKTPHUECKOH nenH eMmkocTtH or 100 n® no
HeCKOJIbKHX eAMHHI MHKpodapax. Hanpamep: 100 nd — BHICOKHH TOH,
1000 n® — Gojee Hu3kuit ToH, 10 000 n® — HH3KHI ToH H T. 4. [lo3BoaseT
NPOBEPATL HAJHYHe Pe3HCTOPOB B 3JEKTPHUYECKOH llenu B npefeaax oOT
20 Om 1o HeckoabkHX MOWM, a TakXKe yCTaHaBJIHBATh HaJHuyHe [HONOB,
TPaH3HCTOPOB H APYTHX PanHO3JEMEHTOB B 3JIEKTPHUECKON IenH.

TTpoGHUK-TeHEpaTOP MPOCT B H3TOTOBJAEHHH, He TpebyeT AeQHUHTHHIX
meraneil, nHTaercss or Garaped kapmauHoro ¢oHaps. Ilrarta ¢ paaHosJe-
MeHTaMi, TejedoHHOH Kancysaoii H GaTapeel CBOGOAHO pa3Melaercs B
dyTasipe ot KapMaHHoro doHapa (puc. 67,6).

Npoctoe npucnoco6nerme gns GpICTPOA
NPOBEPKK PEXHMOB

paboTbl paguonamn

NpM PeMOHTE PAaAMOTEXHMUECKMX YCTPOHCTB

s npoBepkH pexxHMOB paboOTH pafHOJaMN NDH PEMOHTE KOHTPOJIBHO-
H3MepHTeJbHBIX npubopoB (renepatopsl I'CC, 3T'), Tenesnsopos, BHieo-
MarHuTO(OHOB, CTEPEOMAarHHTO(OHOB H AP. NPHXOJHTCA BCKPHBATH H Je-
MOHTHPOBATh OTAe/bHbE Y3/1n H GJokd. Ilpegmaraemoe npucnocoGlenHe
No3BOJSIeT NPOBePHTb PEXUMHBI paboTH Jamn Ge3 peMoHTaxa, OucTpo on-
pelesIHThL HeHCNPAaBHEI KacKaj B pajHOTEXHHUECKHX YCTpoiicTBax, mpose-
PHUTb peXXHM paboThl pafHoJaMn B KacKajgax H rOJHOCTb HX MO TOKY 3MHC-
CHH,

Tlpn peMoHTe pPafHOTEXHHUECKHX YCTPOHCTB YacTO NPHXOAUTCH ONHH
THN JaMnbl 3aMeHATb APYTHM MJH JaMny ofHOH# cepHH — Jamnol Apyrofi
cepuH. CnenaTh 3TO HEMOCPEACTBEHHO B YCTPOHCTBaX HEBO3MOXKHO, TaK Kak
JAaMnbl UMEOT pasfHuHble NokoJH. [IpHcnocoGienne no3pojser OHICTPO
3aMeHATh pasjHuYHbie THOBl JaMmn NaJbYyMKOBOH H OKTajbHOH cepHil Ge3
HapylleHHs MOHTaxa ycrpoHcTs. Kpome Toro, ¢ nomomipilo npucnocobie-
HHS MOXKHO H3MEpHTh!

HanpsAXeHHs Ha KaXJAOM 3JeKTpOoje npoBepsaeMoil JaMnbl no OTHoUIe-
HHIO K Kopnycy;

CONMPOTHBJ/IEHHST KaXAOTO 3JeKTpoja JaMnbl MO OTHOIIEHHIO K KOpnycy;

CHJIY TOKa B HEMH KaxA0ro 3JeKTpoia JaMiIhL.

IMpucnocoGaeHHe COCTOMT H3 KOMMYTAUHOHHOTO G6JIoKa, TPeX CMEHHBIX
COeJHHHTE/IbHLIX Kabejeli H KOHTPOJBHO-H3MepHTeNbHOro npHGopa (aBo-
merpa) (puc. 68, a).

KoMMmyTanHoHHH#H GJOK COCTOHT H3 KOpnyca, BHINOJHEHHOTO M3 BHHHU-
nJacTa HJd APYroro H30JSAIHOHHOTO MaTepHasa, Tpex naHegelf (nJs ce-
MH-, AEeBSTHIUTHIPbKOBLIX JaMn NajJbyHKOBOK CEpHH H JaMn OKTaJbHOH ce-
pun) u 10 TenedoHHBIX rHe3l. CxeMa COelHHEHHS JaMNOBBX NaHesaefl KOM-
MyTalHOHHOTO 6Ji0Ka H306paxKeHa Ha pHC. 68, 6.

CoennnHTeIbHbIE Ka0eNH BHINOJHEHB H3 MHOTOXHJBHOTO MOHTAXKHOTO
nposoia tuna MIIUB ceuenneM 0,35 MM?, okTanbHHIH LOKOJAL GepyT OT
crapofl jamnu 3Toil cepHH. «lloKoJb» JaMnel MaJbUHKOBOH CEPHH HCNOJb-
3YIOT OT CTapuX JaMi, OTHHJHB HHXKHIOIO 4acTh GajjoHa C HOXKKAMH OT
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Puc. 68. Ipuenoco6iesne nns OHCTPOR NPOBEPKH DEXMMOB pabotn

PAIHOJAMI H CXeMa COeAHHEHHS JaMIOBLIX naHejeil KOMMYTaUHOH-
Horo 6JoKa

BepXHeil uacTH 6a/ijioHa TPEXTPAHHHIM JHYHHM HAMHIbHHKOM, 3aTEM Kpas
«[OKOJA» 3alUITHQOBHBAIOT. BHyTpeHHHe BbIBOAH HOMEK NPHNaHBAIOT K
FKHJ1aM -COeTHHHTeIbHOTO Kabeas ¥ 3aAHBAIOT SHOKCHANOR cmonoi. K apy-
FOMy KOHIY COeJMHHTENbHOrO Kalelsi NPHNAaHBAKT WTHPH C 1K poBoi
MapKHPOBKOR B COOTBeTCTBHM ¢ UR(POBOH MapKHPOBKOfl 3/1eKTPOROB AAMI.

B KauecTBe H3MepHTEJBHOr0 NPHGOPAa MOKHO HCMOKL3OBATH ABOMETP
tana TT-3, 114323 u xp.

Pa6ora ¢ npucnocoGaentues. Fa namnoBoil naHesjn nposepsieMora ycr-
poiiCTBa BHIHUMAKT JaMny, a BMeCTO Hee BCTABJAIOT «UOKOJb» COeRHUH-
renbHoro KaGensi, Jlammy npoBepsieMOre yCTpOHCTBa BCT2BJAAIOT B J1AMMO-
Byl0 naHeJh KOMMYTAIHOHHOTO 6/10Ka, 3aTeM IWTHLIPHKH COeRHUATENILHOTO
Kabels BKJIOYAIOT B rSe3na KOMMYTauHOHHOro 0J0Ka T2k, yroGH HOMEp
ITHPA cOBNAfaj ¢ HOMEpPOM 3JIeKTPOAa JAaMmH. BkawuawTt nHTaHke npo-
BepaeMOro npuéopa H 3aMepRIOT HANpsXKeHHA Ha SJEKTPOAAX JaMmm. Yro-
6 M3MepHTh TOK B LEMH 3JeKTPoaa JaMud, Hajo BRIHYTb WITHPDb COenH-
HHTENbHOTO KaGesas W B paspbiB UENH BKJIIOUHTH MHJJHAMNEpMETP HJH
amnepmerp:
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Mpocreie reHepaTopsi-NPOOHMKHM, LLynbI-

: reHepartopu! ¥ Apyrxe npuGophi
49 Ans o6Hapy)keHun HeucnpaBHOCTEH

B paguoannapartype

B pemOHTHO# H i06HTENbCKOH NpaKTHKe AJad OLICTPOH NpOBepKH HC-
APABHOCTH BLICOKOYACTOTHBIX, HH3KOUACTOTHBIX DPaJHOTEXHHUECKHX mened
H Aax oBHAapyXKeHHsl HeHcnpaBHOCTel B TeJeBH30pax, pajHONPpHeMHHKaX H
APYrofi annapaType MOXKHO HCMOJIb30BATh CJAEAYIOLIHE NPHOOPHL

1, Teneparop-npobuux na odnom Tpausucrope (puc. 69,6) npeinasHa-
ded AN OBICTPOA NpOBePKH KacKaZlOB YCHJHTeJNed HJIH PagHONpHeMHHU-
KOB.
[punnunuanbrag cxema redepaTopa-npoGHHKa H306paxkeHa Ha pHC.
69,a. OH BLpa6aThiBaeT HMNYJbCHOE HANpAXKEHHEe C aMIJATYIOH, JO-
CTATOYHOH V11 NPOBEpKH NMpPeJOKOHCUHHX M BXOJAHHX KacCKaJOB YCHJIEHHA
HH3KOYaCTOTHHIX KOHCTPYRuHil. IToMHMO OCHOBHOH uyaCTOTH Ha BBHIXOJe
npobuHKa BGyger GOJbIloe KOJHYECTBO FAPMOHHK, YTO MO3BOJSET NOJB30-
BAaTbhCl HM H OJ4 NPOBEPKH BBICOKOYACTOTHBIX KaCKHIIOB'—yCPIJIPITe.HeI:I
NPOMEXYTOYHOR M BBLICOKOM 4acCTOTH, reTepOAHHOB, mpeobpasoBaTelell.

Tesepanus BO3HHKaeT 3a CueT CHJLHOW NOJIOXKHTENbHOH 06paTHOM CBA-
3H MeXAYy KOJJIEeKTOpHOH W 6a30Boil uensMu Tpausucropa. CHuMaemblil c
6aszoBofi 06MOTKH TpaHCctopMaTopa 7Tpl cHryai nojgaerca depe3 KOHZEH-
catop C! Ha mnoreHuuHoMerp RI, peryqupylolufi BHXOLHOe HanpaxKeHHe
opobHHKA.

Tpaucpopmarop HamoTan Ha HeGOJBIIOM OTpe3ke (eppHTOBOTO CTEPHK-
Hg. O6MoTka | cogepxur 2000 Butkos nposoga I13J1 0,07, a o6bmotka 11 —
400 BuTkKOB NpoBona I13J1 0,1,

Tpausucrop tina MIT39—MIT42. BaTtapes nuTanus — 2JeMeHT «332»
nanpskesem 1,5 B unm manoraGaputubifi akkymynasrop tunma J:0,1.

IMpoGuuk cobupaerca B H€efoaswioM ¢yraspe (puc. 60,6). Oaa nog-
KAOYeHHs K 1WacCH HJH OGIIeMYy NpOBOLY NpOBepsAeMOfl KOHCTPYKIHMH BH-

Puc. 69, I'enepaTop-npoGHHK Ha OAHOM TpaH3HCTODE
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BOAHTCA THOKHH MOHTaX-
HHA [POBOA C 3aXHMOM
«KPOKOAHJA» Ha KoHHe. B
KayecTse MeTaJJIHYeCKOro
Iyna HCnoJb3yeTcAd MenH-
LIHHCKad HIVla OT LnpHNa
«Pexopn». Ha Topue oyr-
Jagpa ycraHaBJuBaercd no-
TEHIHOMeTp, Ha pyuKe KO-
TOPOTO HaHeceHa pHCKa,
N03BOJAKMAA CYAHTH O
BLIXOJIHOM CHTHaJIe.
2. T'eneparop-npobHUK
Ha dsyx rTpaH3ucropax Ge3
Puc. 70, Tenepartop-npo6unK Ha AByX Ttpan- Tpaucgopmaropa (puc.70)
3HCTOpax BhIpaGaTriBaeT npAMo-
YroJbHHE HMOYJbCHl H NO-
3BOJSIET NpPOBEPATH  Bce
KacKallHl YCHJHTeNA WM panuonpHemHuka. [Ipuuem uacTory KoJeGaHHH
MOXKHO H3MeHSTb eMKOCThIO KomleHcatopa Cl: ¢ yBenHueHHeEM eMKOCTH
4acTOTa NMOHHXKAeTCs. A M3MeHeHHe CONMPOTHBJEHHS PE3HCTOPOB BJHAET Ha
¢opMy BHXOAHHX KoJeGaHHH: C yBenHueHHeM R2 u ywmeublleHHeM R3 He-
TPYAHO NOOHTHLCA CHHYCOHAAJIBHBIX KOJNeGaHMH Ha BHXONE M NPEBPATHTH
TaKHM o6pa3oM npoOuUHK B 3BYKOBOH reHepaTop ¢ (HKCHPOBAHHOH 4acTO-
TO#

Tpaunsucrops, 6aTapess nuTanusl H BHELIHee O(OpPMIEHHE TAKHE XKE, KAK
H B reneparope-npoGHHKe HAa OLHOM TpPaH3HCTOpE.

3. Ulyn-eeneparop paduoarobureadvckuid npeAnasdayeH LA N pOBEPKH
HCNIPABHOCTH BLICOKOYACTOTHHX H HH3KOYACTOTHHX paiHOTEXHHYECKHX
uenefi G6HTOBOR ammapaTyph (paZHONPHEMHHKH, TEJNEBH30PbI, MArHHTO(O-
un). [lpunuunuanbHas cxeMa wyna u3oOpaxeHa Ha puc. 71. IIpencras-
Jaser coGoit MyapTHBHGpaTOp, co6paHHBIT Ha TpaHauctopax TI, T2. Cuu-
MaeMblf cHrMaJ npsMOyrosbHOf (GOpME, uacroTa KojebaHuii nOpAAKa
1000 I'u, amnautyna umnyiscos He menee 0,5 B. Ilyn-renepatop coGpan
B MJAacTMaCCOBOM KOpmyce, AJHHA Iyna BMecTe ¢ Hro# 166 MM, nuamerp
Kopnyca 18 mM.

[Turanue ot onxoro anemeuta «316» nanpaxkeudem 1,5 B,

Jas BRMOYeHHS 1(yna-reHepaTopa HeOGXOAMMO Ha)KaTh KHONMKY H OCT-
PHEM Iyna KOCHYTbCA NPOBepsieMOro kackajga npubopa. Kackage peko-
MeHIlyeTCq npoBepATh NOCJdef0BaTeNbHO, HaUHHAsl OT BXOJHOTO yCTpOIiCTBa,

ITpu ucnpaBHOCTH npOBepAeMOro Kacxkaja Ha Bhixoie GYAeT Npocay-
IIHBATHC XaPaKTepHH 3ByK (AHHAMHK, TejedOH) HJIH nojoca (KHHe-
CKOm).

IIpu npoBepke npHGOPOB, He HMEWIIHX HA BHIXOJe [IHHAMHMKA HJH
KHHEeCKONa, HHAHKATOPOM MOTYT CJYMKHTh BbICOKOOMHbIe TI'OJIOBHHe TeJe-
¢onnt THna TOH-2, Karteropuuecku sanpelnaercsi npoBepATh LenH C Ha-
npsxeHuem Boie 250 B.

[Tpu npoBepke neneii KacaTbcd pyKaMH KOpnyca NpOBEpPHEMOro NpH-
6opa 3anpernaercs.

DTOT wyn-reHepaTop BHMNYCKAETCHA HAIUEH NPOMBILIIEHHOCTHIO.
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4. Manocabapurnsidi npubop Oasn ob6HApYIHCEHUA HeucnpasHOCTEd 8 Te-
Aesusopax, paduonpuemturxax u Opyzod 6Geirosol paduoannaparype Tno-
CPEACTBOM NpPOC/YLIHBAHHS 3ByKa B AMHAMHKe NPOBEPAEMOro YCTpOHCTBA,
#aba0NeHHss H300paxeHHsT HA 3KpaHe TeJeBH30pa WJH MNOAKJIIOUEHHA Ha
BHIXOJ NpPOBEPSIEMOrO YCTpPOHCTBA JAPYroro HHJHKaTopa (BOJBLTMETp, ro-
JOBHbIe TeledoHbl, ocuuaIorpad 1 T. n.).

ITpuGop no3BoJaeT npoBepsiTh B TeJIEBH30pax: CKBO3HOH KaHaJ, KaHal
H300paXkeHus, KaHaJj 3ByKa, IeNH CHHXPOHH3AlHH, JHHEHHOCTH KajipOBOH
Pa3BepTKH; B pafiMONDHEMHHKAX: CKBO3HOH TpakT, KaHasa YIIY, gerexropa
u YHY.

IIpu6op npencraBafer cofoli reHepaTop CHIHa/da CJOXHOH (OPMBI.
HusxouacTtoTHas cocTaBasiiomias CHrHajJa HMEeT 4acToTy NMOBTOpeHHA 200—
850 I'u. BricokouacToTHas cocraBiasiomias uMeeT yactoTy 5—7 MI'n. Yxka-
3aHHBIA CHTHAJ nO3BOJASET noJayuaTh 2-—20 ropH30HTaJbHBIX NOJOC Ha K-
paHe TeJIeBH30pa H 3BYK B JHHAMHKe.

Hanpsaxenne cHrHajla Ha Beixofe npuGopa peryJHpyeTcf NOTEHI(HO-
METPOM.

IMpubop nuraerca ot Garapen «Kpowa-Bll». ITorpeGasemuili TOK He
Gonee 3 MA.

FaGapuTHue pasmepsl npuGopa Ges ruGkoro BuiBona He GoJjee 245 X
X 35 X 28 mm. dauea ru6koro BuiBOja He MeHee 500 MM. Macca npuGopa
He Gosee 150 r.

DuexTpHueckas cxema npuHGopa H3o6paxeHa Ha pucC. 72,a. TeHepartop
C NpPEepLIBHCTHIM BO3GYXKJEHHEM BBLINOJHEH Ha TpaH3uCTOpe T/ mo cxeme ¢
o6nie#t Gaso.

ITpepriBuCTOE BO36GYXKIeHHe reHepatopa ofecneuHBaeT HaJlHuHe B UeNH
smuTTepa nenouku R3, C4, CurHasn Ha sMHTTepe TpaHsucropa T ckaagH-
BAeTCsi H3 NPEPHBHCTOrO BHICOKOYACTOTHOrO HaNpSAXKEeHHI H HanpsKeHHH
3apsa H pa3psiaa KoHpeHcatopa C4.

Kopnye ~
nnacmmdecobutd

Inenmpod (wyn)

Puc. 71. lllyn-redepaTop pajino/0GHTE bCKUR
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FTMNABA 1. IPAKTUYMECKMUE COBETDI
INEKTPOMEXAHMUKY, SNTEKTPOMOHTAXKHUKY
MO PEMOHTY SMEKTPOELITOBOW TEXHMKU

Pabouee mecrto INEKTPpOMEXaHHKa

Pa6Gouee MecTO—3To uacTh NMPOU3BOACTBEHHON MJaoUlafH Ma-
CTEPCKOH WJHM aTesbe, NpPeiHa3HayeHHasl AJS BHNOJHEHHA 3JeKTPOMOH-
Taxuux paboT. OHo ocHaueHo HeoGx0OUMbIM 06OpyXOBaHHEM, HHCTPYyMeH-
TOM, NIPHCIIOCOO/EHHAMH, TEXHHYECKON AOKYMeHTallMedl 1 APYTHMH MarepH-
a1bHO-TEXHHUECKHMHU CPejCTBAMH H JOJKHO olecneuynBaTh MaKCHMaJbHbIE
yaob6cTBa s paboThl 3/eKTpOMeXaHHKa, TaK Kak OT 3TOr0 3aBHCAT Kaue-
CTBO M CPOKM BHIMOJTHEHHST PeMOHTHbLIX paboT.

XapaKrep pabot CBOAMTCA B OCHOBHOM K 3JeKTPOMOHTaXKYy, AeMOHTaXY,
K 3aMeHe JeraJsell, cGopKe W PETyJHPOBKE, K NPOBepKe Hafeaus na pabo-
TOCNOCOGHOCTL H COOTBETCTBHE €r0 XapaxTePHCTHK W NapaMeTpoB CyUIeCT-
BYIOUIHM HOpDMaM,

PaGouuii cTos (BepcTak) AJs BBHIIOJHEHHs 3J1eKTPOMOHTaxKuBIX pabor,
3a KOTOpHIM MOXHO paboraTh cHad, mokasad Ha puc. 1.

[Tnouiafib Bepxuell KpHILKH cToJa AOJKHA GbiTb Takol, yToOb Ha Hefl
cBo6onHo pa3MellasHCh PEMOHTHpyeMmas anmaparypa, NasJbHHK, MOHTaX-
HBI/ HHCTPYMEHT H W3MepHTesbHble nmpHOGOPHL. Kpblka cToMa moKpriBaeTcst
H30MANMOHHBIM MarepuanoM (JIHHOJEYM, FeTHHaKC HJK pe3nHHa). B amu-
Kax cToJa pasMell[2l0TC HHCTPYMEHT, MOHTaKHble MPOBOAA M DPeMOHTHO-
3KCIJIyaTaLMOHHbBle MaTepHaJbl, KPElnexHble AeTany (BHHTH, radky, Llad-
6bl, 3aK/eNKH), MaTepHasbl A5 NalKH, 4epTexkH, CIpaBOYHASA JHTEPATYpa,
TeXHHueCcKasi JoKyMeHTauns H T. n. Ha noskax u noj HUMH, Ha 3aiHed ya-
CTH KDHILIKH CTOJIa yCTaHABJHBAIOTCH pa3/JHYHble H3MepHTesbHBe npHOO-
PHI, HCrIOJIB3yeMble 1151 OTJIa)Ku M PeryJTHpPOBKH.

Bee nmomBonuMble nHTaIOUIHE HanpsixeHus PEKOMEHIYeTCsl BLIBECTH HA
UIHTOK nUTaHHs, OTKy[La OHU pacmpejessioTcs no norpeburensm. Ha stom
JKe IIHTKe MOTYT pa3sMeliaThCs CIelHasabHbi noHUKaOUKH TpaHchopMa-
TOp AJA NHTaHWA nasTbHUKA, MPHOOPHI 3ALHTH H KJeMMa 3a3eMJeHHS.
Posetkn nn1s sieKTponHTaHHSA H3MEpPUTENLHBIX MPUGOPOB pas3MellaloT Hemo-
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Nopnye .
nAacmmaccodsid

Snexmpod(uiyn)

Puc. 72. Manora6apuTHhulit npuGop Aasl OGHapyKeHUsT HEHCTPaBHOCTER
B TeNeBH30PaX

Ha tpaxsuctope 72 BHINONHEH SMHUTTEDHBI MOBTOPHTENb, CAYMAMMU
AJis] MOBHIUEHHS CTaGHJBHOCTH paGOTH reHepaTopa H YMEHbIIEHHS BXOA-
HOro COMpOTHBJIEHH npubopa. PerynupopKa BHIXOAHOTO YPOBHA CHIHajAa
NPOU3BOJHUTCA C MOMOIIBIO NOTEHIHOMeTpa R5.

Kopnyc mpu6opa BHnosnuen B BHAE ABYX pas3beMHHX KpHILIEK, H3ro-
TOBJICHHHX H3 YAaponpovHOro moJuctépona (puc. 72,6).

KpbIIKH COeIMHAIOTCA C MOMOIBIO BHHTA H HaKOHeYHHKa, KOTODBIH
TaKXe HCoJb3yerca AJA NMOAKJIIOUEHHS MpHOOpa K NpoBEpAeMOMY YCTpOH-
crBy. B Kopnyce pasmemaerca niara npu6opa u Garapes nuraHua «Kpona-
Bll». K maccu npoBepsieMoro ycrpofictsa NpHGOP IMOIAKIIOUAETCS 32KHMOM
THNA «KPOKOJHJI».

Hnsa onpesenenHs HeHCNPaBHOCTH YCHJHTENBHBIX TPAaKTOB CXeMy Mpo-
BepAIOT IOKacKalHO, HaumHad ¢ KOHIA nposepseMoro tpakra. Ilas atoro
Ha BXOA KaCKajia MOAAlOT CHrHaJ KacaHHeM HaKOHeYHHKa npubopa, npu
3TOM OTCYTCTBHE CHTHala Ha HHAHKATOpe (5KpaH TeJeBH30pa, AHHAMHK,
BOJIbTMETP, OCUMAIOrpad, rosloBHbie TeJedoHn # T. A.) GydeT CBHIETeNb-
CTBOBATh O HEHCIPAaBHOCTH KackKana.

Hns onpenejenns HelHHeAHOCTH H300paKeHHs] N0 BEPTHKAIH Heol-
XOAHMO: MOJIYYHTb H300pa’keHie FOPH30HTAJBHBIX ITOJIOC; H3MEPHTH MH-
HEMaJbHOe H MaKCHMaJbHOE pacCcTOfHHe MeXAy ABYMS COCEIHHMH MO-
JIOCAMH, ONMpPEAENHTh HEAHHeAHOCTH MO BepTHKaJH mo ¢opmyne

H'—'—-‘ Imaxc‘_‘lmuunu . 100%’

lMa!(C + IMHHHM

2
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rie H — uenufnocts, %; /1, — MaKCHMaJlbHOe paccTOSIHHE MEXAYy IO-
nocamu; Iy, — MHHEMaJbHOE PACCTOSIHHE MeXIY M0J0CaMH.

O6 ycTOHYMBOCTH CHHXPOHH3ALHH H30GpDaxKeHHst CYAAT NO YCTOHYHBO-
CTH rOPH3OHTAJbHBIX NOJOC Ha 3KpaHe TeJeBH30pa.

CrhelyeT UMeTh B BHAY, UTO NPHGOP PacCUMTAH HA MOAK/IIOYeHHe K TOY-
KaM 3JIeKTPHYCCKHX CXeM, HanpsiXKeHHe KOTOPHIX He npebbimaer 250 B or-
HOCHTENIbHO xopnyca. [lox HanpsizKeHHeM NOHHMaeTcd CyMMa NOCTOSHHOrQ
H HMOY/AbCHOrO HanpsAXeHHH, AefiCTBYIOIHX B CXeMe.

Manora6aparuiit npuGop a1 o6Hapy:XKeHHS HeHCnpaBHocTeHd B TeJe-
BH30paX BHIYCKaeTCs Halleil mMPOMBIILIEHHOCTbIO.

YCTPOMCTBO ANA NPO3BOHKM KabenbHLIX

0 MNMpocroe manorabapurHoe wuposoe
5 yenex

[pH uU3roTOBJEHHH H PEMOHTe pPa3JHYHHX 3JeKTPOpaAHOTEXHHUECKHX
yCTpOACTB, Ile HMEIOTCA pas3jHuHble 3JeKTPHUECKHe KaOesH, MOXKHO HC-
mOJIb30BATh NMPOCTOE HH(PPOBOE YCTPOHCTBO LA NMPO3IBOHKH H MapKHPOBKH
KaGebHbIX 1enell, HMEIOUIUX MHKPOPa3beMHl.

Nt HH-2

Pnc, 73, ManoraGapuTHoe 1H(pOBOe YCTPOHCTBO JJS HPO3BOHMKH
KabeJbHHX ueneft
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C noMmowbio UHGPOBOro YCTPOHCTBA MPO3BAHHBAIOT Kabesb npH OJH3-
KOM pPacrnoJoXKeHHH ero KOHLOB OT JeKTPHUECKOTO NyJbTa, WIHTa H APY-
rux npubopos.

TlpuniunuaabHas cxema UHQPOBOro ycTpolcTBa H306paXKkeHa Ha pHC.
73,a. HanpsaxeHne nocrosHHOro Toka oT Garapen 4,5 B, mpeoGpasysacs
B NepeMeHHOe, YCHIHBaeTCs H AeMoAyaupyercs. OfMH noJioc npoJeMOAY-
JIUPOBAHHOIO HAaNpsSiKeHHA MoJaeTcst Ha aHox UHOposoll namnu HH-2,
Apyrofi uepes npo3BaHMBaeMblil Kafesnb COeJHHsIETCSl C JIOGHIM H3 JECATH
karogos (-t pecarox uam 2-# Aecarok). B saBHcHMOCTH OT TOro, € Ka-
KHM KaTOXOM COe[HHsieTCs NOJIOC, 3aropaercst ofHa Uudpa JaMmbl, yTO
COOTBETCTBYeT NOpAAKOBOMY HOMepy XKHJIn kabena. Ha Bropoit cTopoHe
KabeJisl IynoM NpO3BAaHHBAIOT Pa3fe/IbHbIE HKHIHL.

C nOMOIIBI0 BHIHQCHOrO Liyna MPO3BaHHBAIOT H MAapPKHPYIOT 3JEKTpH-
yeckHil Kabesb. YCTPOHCTBO cOOHpaeTcs B MeTAJIHYECKOM HJIH TJacTMac-
coBoM kopnyce (pHC. 73,6). Ha nuuesoit naseau yxpemieHH IH(POBhIe
ueaukartopu tuna MH-2 (J11, JI12) nnga susyansHOH HHAMKAlHH. B KOp-
nmyce pasMellieHH: nmJaTa ¢ pajHOo3JieMEHTaMH, HCTOUHHK nuTaHusa 51 — 6a-
tapea 3336J1 u MajoraGapuTHmi - TpaHcdopmarop. Tpl -— manorabapur-
HH TpaHcopmaTop cobpan Ha cepaeunuke I8 us TpauchopmaTopHOi
craiau 3310-0,2. Tommuua Ha6opa [0 mMM. L] — kaTymka ¢ 4HCJIOM BHTKOB
150, nposox I13B-2 0,25; L2 — katymka ¢ 4HCIOM BHTKOB 30, ITPOBOA
I13B-2 0,25; L3 — katymka ¢ ydciaom satkoB 1200, nposox II9B-2 0,08;
T1— tpansucrop tuna T213A; Kunl — kHOnka, npeiHasHauena AJs BKJIO-
ueHuq ycrpofictsa B pabory.

YerpoicTBe ¢ HH(OPOBOH HHAMKAaUHEH NO3BOJIfET GLICTPO NPO3BOHHTH
H NpPOMapKHpOBaThb 3JMeKTpHuUeCKHe Kabesn, uMewourue 10 20 3JieKTpHuye-
CKHX NPOBOAOB C BH3yaJibHOH HHAHKAIHEH.

51 NpuGop ANs M3MepEeHHU HaNp HKEHHS
Ao 25 kB

Inst u3MepeHHA BHICOKOI'O HanpsiKeHHs B TeJeBH30DaX, BHASOMarHH-
To(OHAX, HOHH3ATOpaX BO3[AyXa, 3JeKTPOpPEeHTreHorpadHueCKHX amnaparax
thna OPFA-MIT u npyrux ycTpoficTBax MOXKHO BOCNOJB30BATHCH KHJO-
BOJIbTMETPOM, CXeMa KOTOpOro npueeiena Ha puc. 74,a. OH cocTOHT H3
MukpoamnepMerpa P! u mo6aBouHbix pe3uctopoB Rl — R3. Bepxnue npe-
Benbl H3MepeHHH KHJOBoJbTMerpa 25, 10 u b kB.

B kunoBonbTMeTpe npuMeHeH MHKpoaMnepMerp THna M24 ¢ ToKoM
nonHoro orkjoHeuus 50 MkA. Ero suyTpennee conporuBieHne 1731 Owm.
Jo6aBounsie pesucropst — KB (KOMnosHIMOHHbE 3MaJHPOBAHHLIE BHCO-
KOBOJIbTHEE). B npuGope MOxHO HCnoAb30BaTh H peducToph MJIT-2, Ho
C TAKHM DacyeTOM, YTOOH Ha KaXAM# U3 HHX Majasio HanpsmeHnde He Go-
aee 1,6—2 xB. Creayer oTmeraTh, YTO MPH HCNOJL30BAHHH MHKpOaMmmep-
MeTpa ¢ TOKOM MOJHOTO OTKJAOHeHHA, GoJbwHM ueM 100 MKA, mpoHcXomuT
3aMeTHOe IUYHTHPOBAHHE KHJIOBOJBTMETPOM H3MepsieMON LeNH, YTO MPHBO-
JUT K 3aHHXKEHHBIM pe3yibpTaTaM H3MmepeHHd. [lepekiioueHue npenesios H3-
MepeHHH OCYINECTB/SAeTCA ¢ MOMOIUBIO Kabesjs CO ILHTEKEPOM B rHe3fax
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Puc. 74. Npubop ans usMepenHs HanpsixeHus 1o 25 xB

.25, 10, 5 kB. Bce Aerasn KHJOBOJBTMETPA, B TOM YHCJe H MHKpOaMmep-
MeTp, pa3MenmieHnl B Kopnyce pasmepoM 130 X 120 X 25 mm (puc. 74, 6),
H3rOTOBJIEHHOM M3 NpPO3PauyHOro OpraHHYeckKoro CTekJa TOJUIHHOA 5§ MM,
HAna noakmoueHna npubopa K BHICOKOBOJBTHBIM YCTPOHCTBAM HCNOJB3YIOT
kaGenn ITPMIIB (paccuuran na HanpsikeHue 30 kB) u mouraxuntii npo-
Box MTUIB (maf noak/IOueHHS K KOPNYCy NPOBEpEMOro yCTpOHCTBa).
Bce pesucTopnt pa3MelneHH Ha nJaTe H3 OPraHHYECKOTO CTeK/Ia H NMPHKpen-
Jleinl Kk MHKpoaMmnepmetpy. Konnencarop C/ npegnasHaue AJA npoXoxKjie-
HHA nepeMeHHBbIX COCTaBJAKIIHX.

[Mpu HU3MepeHHAX KHJOBOJBLTMETP CJEAYET HOLKIIOUATh H OTKJIOYaTh
TOJBKO MpPH BHIKJIOUEHHBIX BHICOKOBOJBTHHIX ycTpoifictBax. Hanpumep: BH-
BOJ, Kopnyca NOAKJIIOYAOT K TEJE€BH30DY MNEpPBBIM, a OTKJUAalOT MOCien-
HuM. HeoGX0ZMMO NOMHHTb, YTO Ha aHOAe KHHeCKOma, faxKe NOCJe BHl-
KJIIOUeHHsl TeJeBH30pa, SJEKTPHUECKHI 3apaj coxpaHdercd MAJHTEIbHOE

~ BpeMmd,
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NMopratuBHbiK npuGop ans oGHapy:KeHus
MHOYCTPMANbHBIX INEKTPMUECKHMX noMmex

DieKTPHUECKHE TOMEXH NPHBOISIT K HecTaGuabHOR pabore TesieBH30-
pOB, paJHONMPHEMHHKOB, 3JeKTpoKapiuorpadoB H ApPYruax ycrpoicrs. Ha
BHIAIBJICHHE HCTOYHHKA 3JIEKTPHYECKHX MOMeX 3aTpauHBaeTrca MHOTO Bpe-
MeHH.

Hnst onepatusHOro 0O6HapyxXeHHA HCTOUHHKOB HHAYCTPHAMBHHIX 3JeK-
TPHYECKHX NOMeX MOXKHO HCNOJb30BATh MOPTATHBHLIA PagHOaKyCTHYECKHH
npu6op,

[Mpunuun paGotel nmpu6Gopa OCHOBAaH Ha PEerHCTPALUH PafgHOUYaCTOTHOrO
CHeKTPa HCKPOBOTO pa3psina npH «aaibHeM» (X0 200 M) noHcke H «GJHX-
HeM» (10 7 M) — AaKYCTHUECKOro CNeKTpa acTOT HCKpoBOro paspaxa. [Ipu
9TOM JAHarpaMMa HanpaBJeHHOCTH AaKyCTHUECKOTO JaTyHKa COCTaBjisieT
10—12°, MecTo HCKpOBOTO paspszia oOnpeneifiercsi ¢ TOUHOCTBIO £ 5 cMm.
Ipubop MomeT RpHMeHATHCA AJSl OTHICKAHHS MECT «THXHX» KOPOHApHBHIX
paspaAnoB, a Takke AJA OonpelesieHHT MeCT 3JeKTPHYECKHX DPa3pAnoB.

Cxema npuGopa H3oOpaxeHa puc. 75, a.

[TpuGop paGoraer ciaepyiomuM o6pa3oM. DIeKTPOMAarHHTHble Kojieba-
HHA OT HCKPOBOTO pa3psilia HABOAAT B MATHHTHOA aHTeHHe 3. A.C. C IUHpO-
KHM CnekTpoM 4acTOT. YacTH4HO BAIAEJEHHBIE KOHTYPOM pajHOJAaTYHKA
aJlekTpUyeckHe KoJeGauua ¢ uvacrorofi 40 kI mocTynaioT Ha NOJ0COBOH
YCHJHTENIb YJbTPA3BYKOBBIX YaCTOT, YCHIHBAIOTCH HM H NOCJE aMIVIUTY[-
HOr0 JeTexTopa nonajaloT Ha GHABTP HHXKHHX yactoT. OH HMeeT 3aBaj B
obsactd wactoT Bbie 3 kI, Huskne uacToThl, BhifeseHHble (GUIBLTPOM,
NOCTYNaloT Ha YCHUAHTeNb Hu3KOH yactoThl. K seixoxy YHU nogkirouatorces
TeeOHBl U BXOJ YCHJIMTENs CTPeJOYHOro HHIHKATOpA.

IIpuGop ¢ aKycTHYECKHM JAATYHKOM OTJIHYAETCS TEM, UTO AKYCTHYECKHE
KOJe6aHHs ¢ IIHPOKHM CHEKTPOM, BO3HHKAOLIMe [PH HCKPOBOM pa3pije,
npeo6pasyioTcs -NbE303JEKTPHUECKHM KPHCTAJJIOM B 3JEKTPHYECKHH CHT-
Haj, KOTOpbI NojaeTcsl Ha BXOX ITOJOCOBOrO YCHJHTENS YJIbTPa3BYKOBHIX
4acToT.

Mecra umuAycTpHaZbHHIX nOMEX OGHAapPYXKHBAWTCA CHeAYIOmHM 0Gpa-
30M: paJgHOAATHHK MOAKJYAIOT K NPHOOPY H yCTAHABJMBAIOT HaJlHuHE pa-
JAHONOMEX, & NO BO3pacTaHHIO CHrHajla OnpefesdiOT HX pafoH. 3arem
MOAKTIONAIOT aKyCTHUeCKHH AAaTYMK M HampasJfiOT Pynop B CTOPOHY Bepo-
ATHOTO PaCnoJIOKEHHS HCKPOBOTO pa3psifa (CeTeBble M30JATOPHI, 3JEKTPH-
YeCKHe IMpOBOJA €O CKPYTKOH, CBEeTHJIBHHKH H T. A.) H, OPHEHTHPYSACH NO
YBCJHUYECHHIO cHrHana, HaXOgAT 3TO MeECTO.

Dnexrpuueckas cxema npubopa u3obpamxeHa Ha puc. 75, 6. ITpuGop
co6paH Ha BocbMH TpauaucTopax tuna I'T109 m aByx muoxax tuna J9B.
Karymxu L1, L2, L3, L4 wamoraus nposogoM [13B-1 0,15, cogepxar 600,
750, 600, 600 BHTKOB COOTBETCTBEHHO H 3aKJIOUeHH B ceppeunnkH CH-23-
11a. Karywka L5 umeer 700—750 ButkoBs npososa [19B-1 0,15 u uamora-
Ha Ha (QeppHTOBOM CTpexkHe (M = 400, pauna 100 mm).

B xauecTBe MHAMKATOpa HCNOJb30BAaH MHKpoamnepmerp M476 or mar-
HUTOdOHA «POMAaHTHK».

KoHCTpyKIHA aKyCTHYecKOro Jarunka uaobpaxena Ha puc. 75,8. [le-
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TaJH JaTyHKa 3akpemieHH B Kopnyce KineeM b®P-2 Hiau xakHM-iHbG0 Apy-
ram. [IbesoasieMenT ycTaHom/ied Ha TpeX crofikax ua oprcTernaa. OH coelu-
HeH ¢ MeMGpaHO#l ur/iofi AuaMerpoM | MM. CBepXy AaTUHK 3aKPHT 3aILHT-
HOH CeTKOH,

Pynop usrotossied u3 JHCTOBOM JIaTyHH WJH GpOHSBE, MeCTa COenHHe-
HHH NponasiHu,

B xopnyce npu6opa ¢CMOHTHPOBAH PAXHOAATUHK C HCTOUHHKOM [HTAHHA.
TaGaput npuGopa 140 X 60 X 40 mM. AxkycruueckMi# narunk cobpan or-
AesnbHO H HMeer pasMephl 120 X 90 X 90 Mm. Macca npubopa ¢ akycTHYe-
CKIUM HaTyHkoM He GoJsee 350 r. Iluraercs nmpu6op oT akKKyMmyJsropa
J1-0,25. Tonosuuie tesnedonn TM-1,

53 :l'eneausop B Kayecrae ocumnnorpadcha

[TpucraBka, cxeMa koTopoli mokazaHa Ha pHC. 76, npeBpalllaeT Ji06of
TeJeBH30p B ocumtorpad c GospliuM 3kpaHoM. Ha HeM MOXHo Habilio-
Rate HY kone6anusi, a ¢ [IOMOUbI0 TeHeparopa KayaloumeHcs 4acToTh
(TKY) BusyannHo HacTpaHBaTh ycuantend 11U panHONpHEMHHKOB.

TpucraBKy MOXHO paccMaTpHBaTh Kak MHHHATIOPHHH Te/leBH3HOHHHIH
nepegaTyuk. HecMoTpsi Ha OTHOCHTE/IBHYIO IPOCTOTY CXeMHl, B 3TOM mnepe-
RaTyHKe (OpMHpyeTCs NOJHHH TeJNeBH3HOHHBIM CHTHaj, KOTOpHH OTJIH-
JaeTcs OT CTaHAAPTHOIO CHrHAJa TOJBKO OTCYTCTBHEM YpaBHHUBAIOIIHX HM-
nyJIbCOB.

KanpoBue cHHXpOMMIYJbCH (QOpPMHPYIOTCS H3 [EepeMEeHHOro CHHYCO-
MAaJLHOTO HANpsiKEHHs YCHJHTeleM-orpaHuunteiem 711, AnddepeHunpyio-
med uennio R8C4 u noporoswM ycuiauteneMm T4. Mx AiuTeNbHOCTb OKOJO
1,9 Mc.

BaokuHT-reHepaTop Ha TpaH3ucrope T5 reHepHpyer CTPOuHble CHHXPO-
HMIYJIBCH. DTO He OCHOBHble HMIYJIBLCH GJIOKHHI-TeHepaTopa, a BHIGPOCH
KOJJIEKTOPHOTO HANpfAXeHHs, BO3HHKalOlUlHe Cpa3y BCJel 3a OCHOBHHIMH.
Mexny xosnnekropaMH TpaH3ucTopoB T4 u TH BK/WOUEH pa3je/HTebHBIH
auon J3. B MoMeHT reHepalHH OCHOBHOIO HMIYJIbCA KOJJIEKTOp TpaH3H-
cropa T4 3aMmikaeTcss Ha HiaCCH u€pe3 OTKPHITHH TpaH3HcTop T5 H aHOA
J13. BesencTBre. 3TOrO B KaApOBHIX CHHXPOHMIYJbCAX MOSIBJSIOTCS BPe3KH,
KOTOphle, KaK K TpebyeTcs, NPEXUIECTBYIOT CTPOYHBIM CHHXPOHMIYJELCAM.
O6morkn TpancthopmaTopa T'p! GJIOKHHr-reHepaTopa HaMOTaHH Ha TOpO-
Hia/JbHOM Cepreunuke H3 okcHGpepa (M = 1000). Buemnn# nnamerp cep-
neuHuka 10 MM, Tosmmna 2 mMm. O6motku I u Il comepxkar mo 100 sut-
k0B, a 11 — 30 BuTKOB npoBoga I1DJIO 0,1.

B Havyase mepuolla CTPOYHOH pa3BepTKH HMIIYJIbC HANpsKeHHd GJo-
KHHT-TeHepaTopa GhicTpo 3apskaer KoHiencarop C5 uepes Auox 2. B Te-
yeHHE OCTaJIbHOR YaCTH NepHoia oH MeIJIEHHO Pa3psikKaeTcs Yepes pesHcTop
R6. BosHuKaOmee NpH 3TOM HHI006pa3HOe HanpsKeHHe nocrynaer Ha 6a-
3y Tpausucropa T2. 3xech oHO ckialpBaercsl ¢ ocUm/iorpadupyeMEM Ha-
npsKeHHeM.

Tpexkackapuelit ycunnteaw (72, T3, T6) us-3a Gonbloro Kosdpduiu-
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enta ycudenus (50 000—100000) pabGoraer npakTHYeCKH B peJIeHHOM pe-
KHMe, XapaKTepH3yIOLIeMcs OlpefeIeHHEIM TOPOroM cpaGaThHBaHHA.

INapaMeTpn NpPHCTAaBKH BHIGPAHH TaKHMH, YTO HPH OTCYTCTBHH HCcJe-
JlyeMOro HalpfMXeHHS oceBas JHHHS HaAXORHTCHA B LeHTpe 3KpaHa. IIpu He-
OGXOAMMOCTH K306pakeHHe Ha 3KpaHe MOXKHO CABHHYTHL B Ty HJAK APYrylio
CTOPOHY H3MEHEHHEM CONPOTHBJICHHS pe3ucropa RJ3.

Jnf noBHITeHHS YeTKOCTH M300paKeHHA JHHHH HA SKPaHe TeJEeBH30pa
ycuaurenn (T2, T3, T6) oxBaueH noJoXuteJbHOR o6paTHOR CBsSI3bIO C KOJI-
JeKropa Tpansucropa T3 Ha 6a3y Tpansucropa T2 uyepe3 kougeHcatop C6.
DTO 3HAYHTENIHO MOBHUIAET yCHJEGHHE B 06JaCTH BHICOKHX 4acTOT H, Cle-
JIOBATEIBHO, YBENHUMBaeT KPYTH3HY (DPOHTa BHXOLHHX HMIYJabcOB. BH3Y-
anBHO 3TO NPOABJISETCS B MOBHIUIEHHON pPE3KOCTH mepexofa oF Gesoro X
yepHOMY.

Kazgposule, cTpouHbe H BHACOMMNYJIBCH CKJIaAHBalOTCA HA BXOJe IMHT-
TepHOrO NOBTOPHTeNs1 T7, KOTOpPHIll ABJsieTCs MOAYNARHOHHBM YCHIHTEEM
YKB renepatopa T8. Ilocaenunit cob6par no cxeMe eMKOCTHOH TPEXTOUKH.
Yacrora remepalui JoJxkHa GHTh BHOpaHa paBHOH Hecywe#t 4acToTe H30-
6paxkeHHA CBOGOAHOIO TeJIEBH3HOHHMOTO KaHala. B npoTHBHOM ciydae npH-
CTaBKa MOKeT CO34aBaTb MOMeXxH paboTe COCeAHHX TejeBH30poB. TpelGye-
MBIX YaCTOT TeMepalliH MOXKHO ZOGHTbCA, MOAOHpAA YHCJIO BHTKOB KaTywl-
ku LI. Tlpu mactpoiixe Ha Bropo#l TejeBH3HOHHHI Kauaa (59, 25 MTIu)
katymka LI comepxur 5 BHTKOB nposoga II3B 0,6, auamerp katyum-
KH 9 MM.

Mopynupopanuoe BU nanpsikeHHe NOCTynaeT Ha BHXOX NPHCTaBKY ye-
pes nenuresap R18 — R19, korophiit noHM:Kaer HanpsikeHue 10 3 MB Bo u3-
Gexanne neperpyskn BU-tpakra Tesiesu3opa.

Brxoa npHCTaBKH KoaKcmaJbUbiM KabeleM HJH CKpPydYeHHBIM JBOH-
HbIM NPOBOJOM COEJHHSIOT C aHTEHHHIM BXOJOM TeJleBH30pa.

KoHcTpyknua u HasmaxHuaHHe, Bce Aerand NpHCTaBKH, 3a
ucka04eHneM YKB renepatopa, MOXHO pacnoJIOXHTh Ha MOHTaXXKHOH MJa-
Te B NPOH3BOJbHOM nopaake. Jlerann, orHocAuMecas ¥ YKB reweparopy
(C11 —C15, L1, T8), RoJAXHH HMeTb KOPOTKHe BHIBOABI, COGAMHATHCA Me-
KAy co0ofi KOpOTKHMH NDOBOAHHKAMHE, H, KpOoMe TOTO, HX CJeRyeT crpyn-
HHPOBaTh B OXHOM MecTe.

Huxkakoft 3kpaHHpoBKH npucTaBku He Tpebyerca. [locse ee BKJIIOYCHHS
HeoOXOAHMO, KaK OOLIYHO, HACTPOHTh TENEBH30P € MOMOUIBIO PeryJIHpOBOY-
HHIX pyueK (uacToTa KagpoB, uaCTOTa CTPOK, KOHTpacTHOCTB). Ecau yacrora
AMNYJbCOB GJXOKHHT-TeHEpaTOpa NPHUCTABKH He JIEXHT B AHana3oHe pery-
JHPOBKH 4aCTOTHl CTPOK TeJIeBH30pa, HeOOXOAMMO BBECTH ee B 3TOT AHalla-
30H, H3MeHAA B HeGOJBILKMX Npelesnax COnpoTHBJeHHe pe3ducropa RI4. Cue-
AYyeT OTMETHTb, YTO CHHXDOHH3AlHA Pa3BepPTOK TeJNeBH30pa OT MPHCTABKH
OOKYHO NOJyYaeTCsl OueHb YCTONYUBON, MOSTOMY MJoXasd CHHXPOHH3aIlHs
ApH HAJAXKUBAHHK NPHUCTABKH yKa3HBaeT HA KaKylo-HHOyAb OmMHOGKY B MOH-
taxe. Uro6bl A06HTBCA TouHOM Hactpoiikn YKB reHepaTopa npHcTaBKA Ha
BHIOPAHHLIA TeJeBH3HOHHHYN KaHaJ, IPUXOXHMTCA PACTATHBATb HJH CXKHMATh
BHTKH OOMOTKH KaTyuiku LI, T. . MeHATb 1iar HaMOTKH. [Ipu nmpaBHBHO
HacTpofiKe JIHHHA Ha 3KPaHe Pe3KO OuepyeHa.

TTapamerpn npuCTaBKM NOAOGpPaHH Tak, 4To HauGOMbINHA pasMax H30-
OpaeHnss Ha 3KpaHe TeJeBH30Pa COOTBETCTBYeT BXOAHOMY HanpAKEHHIO
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okoso 0,3 B. HyBCTBHTEJBHOCTh HPHCTaBKH MOXHO PEryJHpPOBaTh, H3Me-
uAs CONPOTHBJAEHME pe3ucTopa R2.

JOJia npoBepKH 4YBCTBHTEJLHOCTH MPHCTABKH Ha ee BXOJ FMORAIOT mepe-
MEHHOE HalpsiKeHHe H3BECTHON BeJIMUHHB JHO0 OT HCTOUHHKA HHTAHHS Ha-
npsxennem 6 B, wacroroit 50 'y uepes nenmrens, aubo or 3BYKOBOTO re-
HépaTopa.

Bxoxnoe conpoTHB/IEHHe M YYBCTBHTE/JILHOCTb MPHCTaBKH NpH KesJanuH
MOXHO 3HaUHTEJBHO NMOBLHICHTH, MOAKJIOUHB K Heil oObuHHI ycuanrens HY
¢ SMHTTEPHHIM NOBTOPHTEJEM Ha BXOJe.

5 Tenesnsop npeepaujaercs B ocunnnorpadg
NOBOPOTOM PYUKM NepexmniovaTens

TloBopor pyukM nepeksiouaressi — H TEJEBH3OD NpeBpamaercA B ©OCe
nutorpad. Ero MoxHo HCII0/1b30BaTh Ha ypoKax (H3HKH B HiKoJde, B 1a60-
paTtopuu B pagHoMIo6GHTENBCKOR npakThKe. CeKpeT npeBpallleHHs TeJeBH3IO-
pa B ocuuiorpad — B He0OJbLIIOR NMPHCTaBKe, KOTOPasg KpenurcA Ha 3aA-
Hefl CTeHKe TeJleBH30pa H npeacTasiser coGoi nepeksiouare/b, ¢ NOMOULIO
KOTOpPOro KOMMYTHPYIOT CXeMy MHTaHHs OTKJIOHsioulefi cucreMu (puc. 77).

B nosoxeHun [ nepeksiouaTenst TesieBH30p paboTaer Kak OOHYHO.
B nonoxenuu 2 [1]1 nanpsikeHwe OT reHepaTopa CTPOUYHON pa3BePTKH OT-
Kiiouaercs. Ec/iE Tenepp K KaeMMaM ¥ nHOABECTH CHIHaM, HA 3KpaHe Teje-
BH30pa MOMIBHTCHA OCHHMJJIOTpaMMa HccielyeMmoro npouecca. CHHXpPOHH3a-
R0 yCTAHaBJIHBAIOT BpallleHHeM pyuykH «Hacrora kaiapoB». PeryasropoM
«Pagmep no BepTHKaJH» OCHUHJJIOFPaMMYy MOXHO CXaTb HJIH PacTAHYTb no
oct X. B nosoxenun 3 nepekyjioyaTeis OTKJIOHAIOMAA CHCTeMa MOJHOCTLIO
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Psc. 77. DnekTpHUecKas cxeMa NIPHCTABKA-KOMMYTaTopa
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