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METOINYECKHUE PEKOMEHJIAIINUU 11O TPOBEJIEHHUIO PABOT

JIaGopaTtopHbie pabOThI CIAEAYET BBINOIHATH MOCIE MPOXOKIACHUS TEOpEeTHYe-
CKOI0 MaTepuasa 1o JaHHOW TeMe Ha JICKUMOHHBIX U MPAKTUYECKUX 3aHATHUSX.

Psan naGopatopHbix pabOT MNPOBOAUTH OJHOBPEMEHHO BCEMH YYaIlUMHCS
TPYJIHO H3-32 OTCYTCTBHS JIOCTATOUYHOTO KOJMYECTBA OJHOTHITHOTO OO0OpYJOBAaHMS,
M03TOMY y4eOHYIO IPYIIY Jydlle ASIUTh Ha ABE MOATPYIIIbI, KOTOPBIE, B CBOIO OYe-
penb, pa3dbuBalOT Ha OpuUTaabl MO JABa-uyeThipe ueioBeka. M3 3Tux coobOpaxeHui
MO>KHO MPAKTHUKOBAaTh OJTHOBPEMEHHOE MPOBEIEHNE HECKOIBKUX Pa3HBIX Jaboparop-
HBIX paboT. HexoTtopsie paboThl B 3aBUCHUMOCTH OT MMEIOIIETOCS O0OpYJAOBAHHS H
npuOOpPOB MO YCMOTPEHUIO MpenoaBaTelisi MOXXHO MIPOBOJUTH B J€MOHCTPALIMOHHOM
HOPSAKE ISl BCEH MOATPYIIIEI.

BonpmrHCTBO 1a00PATOPHBIX PAOOT COCTOUT M3 HECKOJIBKUX YacTel, BBIIOJI-
HSIEMBIX OTAEIbHO. DTO KOHKPETU3UPYET MOCTABICHHBIE MEPE]] CTYICHTAMU 3a/1a4d U
MO3BOJISIET MPENOIABATEINIO MPOBOJAUTH PAOOTHI MO YACTAM B 3aBUCUMOCTH OT UMEIO-
mierocst 000pyI0BaHusl, IPUCIIOCOOJICHUI U MaTepuaia.

Bce naboparopubie pabOThl COCTaBIEHBI IO €AMHOMY IUIaHy. B Havaiie kaxaon
paboThI JaHbl KPATKUE TEOPETUUYECKHUE CBEACHUS, TOMOTAIOIINE CTYACHTY MPaBUIbHO
U OCMBICJICHHO BBITIOJIHATH €€; OMUCaHbl 00OpYJAOBaHUE U MHCTPYMEHT, KOTOPHIMU
HEO0OXOIMMO TOJIB30BATHCS MPU BBIMOIHEHUH PAOOTHI, U Pa3bsICHEHBI 1IEIU U 3aa4H
Kaxa0i paboTsl. [locie 3TOro M3nokeHbl KOHKPETHBIE 3aJlaHUsl, METOJIMYECKUE pe-
KOMEH/IallMK O TOPSAKE MX BBIMOJHEHUS U YKa3aHHs 1O COCTAaBJICHUIO oTdera. [lns
3aKpeIyIeHHUs] 3HAaHUM M HABBIKOB, MOJYYCHHBIX B pe3yibTaTe MPOBEACHHS Jlabopa-
TOPHBIX paboT, B KOHIIE KaXK10i pabOThl MPUBEAECHBI KOHTPOJIbHBIE BOIPOCHI.

[Tonb3ysCh HACTOSMIMM TOCOOMEM, CTYIEHT MOXET CaMOCTOATEIBHO BBINOJI-
HATH Bce JabopaTopHble pabOThI, BBOJHAs Oeceda MpernojgaBaress MOXKET ObITh CBe-
JIeHa 10 MUHUMYMa.

ITo xaxmol y1abopaTopHO paboTe CTYJIEHT JOJDKEH COCTaBUTH MUChMEHHBIN
OTYET, WLIIOCTPUPOBAHHBIA 3CKH3aMHU, PHCYHKamu, Tabnunamu u rpadukamu. B
KOHIIE Ka)xJ0i paboThl MpuBeAeHa npuMepHas ¢popMma otyera. JOta popma He mpe-
TEH/yeT Ha UCUEPIBIBAIOILYIO ITOJIHOTY U B OT/EJIbHBIX YUEOHBIX 3aBE/ICHUSAX B 3aBU-
CUMOCTH OT MMEIOIIETocs 000pYy/I0BaHMS U BBINOJHSAEMBIX YacTeld paOOThl MOXKET
ObITh U3MeHeHa. opMy OTUETa MOKHO OTIIEYaTaTh TUIIOTPaPCKUM WM APYTUM CIO-
coOOM M BBLIABaTh YYaIIUMCSl OJTHOBPEMEHHO C 3a/laHMeM Ha OYepeqHYI0 padoTy.
OT4eThl AOKHBI OBITH 0(OPMIICHBI M CAAHBI MTPEMOJAaBATENI0 B TEUEHUE HEENHU 1M0-
CJie BBITIOJTHEHUS PaOOTHI.

VYdeT BINONHEHHS Ta00paTOPHBIX PadoT BeleTCs B CIEHUAILHOM KypHaie, B KO-
TOPOM TIOCJIE€ MIPOBEPKH OTYETOB M COOECEOBAHUI C y4alllMMUCS MPenojaBaTellb Bbl-
CTaBJISIET OTMETKY O 3auere. CTyIEeHT, CAaBUIMI OTYET O mpenblaylieil padbore, 10-
yCKAEeTCs K BBIMOJHEHUIO CIeAYIOLEH padOThI.

TEXHUKA BE3OITACHOCTHU IIPU ITPOBEAEHUU PABOT

Kaxnplif CTyIeHT, BBITOIHSIONINMN JTAOOPATOPHO-TIPAKTUYECKUE pabOTHI MO KOH-
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TAKTHOM 3JIEKTPOCBAPKE, JOJHKEH 3HATh COOTBETCTBYIONINE TPEOOBAHUS TEXHUKH 0€3-
omacHocTH. [Ipuctymnas x ouepeaHoii 1abopaTopHOI paboTe, MpemojaBaTeh B BBO-
HOM MHCTPYKTaXE JTOJDKEH MPEAyNpPEeUTh CTYJESHTOB O BO3MOXHBIX OMACHOCTSIX U
03HAaKOMUTb UX C MIPaBWJIaMU O€3011aCHOTO BBITIONHEHUS padoT. Oco00e BHUMAaHUE TIPU
3TOM CJIeIyeT 0OpaTUTh Ha AJIEKTPOOE30M1aCHOCTb.

3a11mTa OT MOPA’KCHHUS IJICKTPUICCKUM TOKOM

BozneiicTBre arekTpuyeckoro Toka Ha OpraHu3M MOYKET BbI3BaTh CEPbE3HBIE T10-
CJICZICTBHS JJIS1 3[I0POBBS CTYJICHTA U AK€ MIPUBECTA K MHUMOW CMEPTH, IIPH KOTOPOU
MCYE3aI0T BUAUMBIC TIPU3HAKU KU3HU. DTO BO3JICHCTBUE MOXKET MPOSBIATHCSA B pas-
AMYHBIX Qopmax (0KOTH, yJaapbl U T. J.), OJIHAKO HauOoJiee OMACeH AICKTPUUCCKUMA
yaap, B pe3yJbTaTe KOTOPOTO MOPAKAOTCS MO3TOBBIC IICHTPHI, YIpaBistone QyHk-
IUSIMHU CepJilla W NbIXaHus. YeM BBINIEe HAMPSIKEHHUE DJICKTPUIECKOTO TOKA U YeM
MEHBIIIE COMPOTUBJICHUE OPTaHM3Ma €ro MPOXOXKIACHUIO, TEM OOJBINE TOK M TEM CHJIb-
Hee nopakeHue. Yarre BCcero nopaxeHue dJIeKTPUIECKUM TOKOM TPOUCXOIUT B PE3YJIb-
TaTe MPUKOCHOBEHUS K HEW3OJHUPOBAHHBIM TOKOIIPOBOJIAIINM YaCTSIM SJICKTPHUYCCKON
IICTTH, HaXOJAIIeHcs 1o HampsbkeHrneM. O0opymoBaHue JUIsi KOHTAKTHOW CBapKH 10
TEXHHUKE O€30MacHOCTH JOJIKHO COOTBETCTBOBATh TpeOoBaHMUsIM «IIpaBui skcrutyaTa-
UK AekTpoyctaHoBok» (ITYD), «IIpaBun TeXxHUYECKON SKCIUTyaTallMK 3JIEKTPOyCTa-
HOBOK mnoTpebutenei» (I[1T3), 'OCT 12.3.003-86, 'OCT 12.2.003-74, T'OCT
12.2.049-80, 'OCT 12.2.007.8-75, «IIpaBun TeXHUKH OE30MACHOCTH TPU IKCILTyaTa-
ITUH JIEKTPOyCTaHOBOK notpedburenein» (I1TH).

TpeboBanwmsi 6€30MACHOCTH, TPEIBABISIEMbIC K KOHCTPYKIIMHM MAIlIUH U BXOIs-
X B KOMIUIEKT MaiuH u3aenui, onpenenser I'OCT 12.2.007.8—75.

JUia npenynpexaeHusl MOPaKeHUs JEKTPUIECKUM TOKOM HEOOXOJUMO COOJIO-
JaTh CJIEAYIOLIME NpaBua;

1 Kopryca Bcex MaIlvH, METAUTHICCKAE KOKyXa pyOUIbHUKOB M MAarHUTHBIX ITyC-
KaTelei, K KOTOPBIM TIOABE/ICH JJICKTPUYCCKUN TOK, JIOJDKHBI OBITH 3a3€MJICHBI.
[Ipu oTCyTCTBUM 3a3eMJICHHS MPOOOW MEPBUYHOM OOMOTKM TpaHchopMaTopa Ha
KOPITYC MOKET IIPUBECTH K CEPHE3HBIM ITOCIICICTBUSIM.

Bce anextpuueckue mpoBoja, UAYIIUE OT PACTPENEIUTEIbHBIX IMUTKOB K pa-
00YuM MecTaM, TOJKHBI OBITh HAJIEKHO M30JMPOBAHBI U 3aIUIIEHBI OT MeXa-
HUYECKUX MMOBPEKIICHUI.

2 Ilepexmrodars CTyNEHH MOIIHOCTH TpaHCHOpPMATOPa MOKHO TOJBKO MPH BBIKITIO-
YEHHOM PYyOUIIbHUKE.

3 Tlpu pabGoTe Ha MamMIWHAX O] HOTAMH JOJKHBI OBITh PE3MHOBBIC KOBPUKH WJTU
CyXHe€ JICPECBSHHbBIC PEIICTKH.

4 MoHTax, peMOHT 3JIEKTpPOOoOOpYAOBaHUS W HAOIIOJIEHUE 3a HUM JOJDKHBI OCY-
MIECTBIISITh KBATM(DHUIIMPOBAHHBIE MIEKTPOMOHTEPHI. CTyZICHTaM KaTeropuIeCcKu
3ampeniaeTcsl MPOU3BOINUTh KaKke Obl TO HU OBUIO HMCIPABJIICHHUS B CHIIOBBIX
ANEKTPUUECKUX LIETISIX.

5 [lpu BrItOUeHUH PYOMIIBHUKA HEJb3s MPUKACATHCS TOJIBIMA PYKaMH HE TOJIBKO
K HEHM30JIMPOBAHHBIM METATMYECKUM YaCTSAM DJEKTPUUYECKUX LENel, HO U K
M30JIMPOBAHHBIM, TaK KaK MOBPEKICHUE U3OJISIMU MHOTJAa MOXKET OBITh HE 3a-
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MEYEHO.

6 Ilpu oxoHWaHWm pabOTHl HA KOHJCHCATOPHBIX MAIIWHAX WM TPH JTUTSIBHBIX
nays3ax cjeayeT 00s3aTesIbHO pa3psAIuTh KOHAEHCATOPhl MyTeM KOPOTKOro 3a-
MBIKaHUSI UX BBIBOJIOB. Pa3psiiKy KOHJIEHCATOPOB HYKHO OBTOPUTH HECKOJIBKO
pa3. OTcyTCTBUE HAPSDKEHUS Ha KOHAEHCATOpaXxX MPOBEPSIOT MO BOJBTMETPY.

7/ Ilpu oOHapy>keHUU MOBPEXKICHUS DICKTPUUYECKON LETH HEOOXOAMMO MpeKpa-
TUTh PabOTy, BBIKIIOUUTh PYOMJIBHUK U HEMEIJIEHHO COOOMIUTH 00 3TOM Ipe-
110/1aBaTeI0 UK JTabOpaHTy.

[Ipn mopaxxeHUU HIEKTPUUECKMM TOKOM HEOO0XOJMMO OCBOOOJMTH MOCTpa-
JABILIETO OT BO3/A€CTBUS TOKa. Hy)XHO BBIKIIIOYUTH PYyOWJIBHUK, BEIBEPHYTH MPEIO-
XpaHUTENbHbIE MPOOKH, epepyOuTh TOKOBEAYIIHE MpoBoja U T. 1. Eciau moctpa-
JaBIIMI HE NOJAeT NMPU3HAKOB >KU3HU, €My JEJAl0T UCKYCCTBEHHOE JIbIXaHHE 0
npuxoza Bpada. CoCTOSIHME MOCTPAAABIIEr0 MOKET ONPEIEIUTh TOJIBKO Bpad.

Cnoco0Obl npeaynpexaeHus 05K0roB

B npounecce CTBIKOBOM CBapKH OIUIABIECHHUEM, a TAKXKE TOUYEUYHOM CBAPKU Je-
Tajeil ¢ rpsI3HON U p’KaBOM MOBEPXHOCTHIO 00pa3yeTcst OOJBIIOE KOIUYECTBO UCKP U
OpBI3r PACIIABICHHOIO METajula, KOTOPhIE MOTYT IONACTh Ha HE3aLUIIEHHYIO I10-
BEPXHOCTb TeJIa U BBI3BaTh OKOTU. /{1151 3aLIUTHI OT 0KOTOB HEOOXOAMMO COOIIOAATh
CJIeIyIOIME IpaBuia:

1 Cpapky mpou3BOIUTH B OUYKAaX MIOPEPCKOrOo THUIMA C MPOCTHIMHU CTEKJIAMHU, B
(dapTyke U3 IIOTHOW TKaHU U TOJIOBHOM YOOpe U pyKaBHUIIaX.

2 Ilpu CTBHIKOBOI CBapKe OIJIaBICHUEM MPOCTPAHCTBO 3AKMMHOT'O MEXaHHU3Ma 3a-
KPBITh METANINYECKUM LTUTKOM.

3 Ilpum ToYeuHOIl cBapke THTaHAa, ATIOMHHHEBBIX CIUIABOB U APYTUX METAIJIOB,
JAoMuUX OOJIBIIOE KOJIUYECTBO OpBI3T, MECTO CBApKHU 3aKPbITh OTKUIHBIM IPO-
3pavyHbIM IIUTKOM.

4 He pabortaTh 0€3 BOASHOTO OXJIAXIACHUS, TaK KaK KpOMe€ MOpPYH MAaIIUHBI 3TO
MOKET IPUBECTH K 0’KOraM Ha pyKax.

IIpornBONMOKXAPHBIE MEPONIPUATHSA

[IpyuriHaMU MOXapOB MPU CBAPOUYHBIX pabOTaX MOTYT SBUThCS BOCILIAMEHE-

HUE TOPIOYUX MATEPHAIOB, HAXOMSIIUXCS BOTU3HM OT pabOUMX MECT, a TAaKKe HEHC-

IIPaBHOE COCTOSTHUE DJIEKTPUYECKUX TPoBOAOB. CiemayeT MOMHUTH, YTO HCKPHI U

OpBI3rY PACIUIaBIICHHOTO METAJlIa, MOMABIINME HAa TOPIOYNN MaTeprai, MOTYT BhI3BATh

€ro TJICHHE, a 3aTeM U BOCIJIAMCHEHUE.

JIist mpeaynpexAeHUs TI0’KapoB HEOOXOIUMBI CIICTYIONTNE MEPOTIPUSTHS

1 He XpaHuTh BOJU3H OT MECTa CBAPKHU JIETKO BOCILIAMEHSIFOIIUECS WIIM OTHEOIac-
HbIE MaTepuabl (MaKI0, KEPOCUH, OCH3UH U Jp.).

2 Heo0X0auMo MOCTOSIHHO CJICAUTH 32 HAJIMYUEM W HCIPABHBIM COCTOSTHHEM IPO-
TUBOTIOXAPHBIX CPEJCTB (OTHETYIIMTEJICH, SIIMKOB ¢ MECKOM M JIONaT, 0OYeK ¢
BOJIOH W BeJiep, MOKAPHBIX PYKABOB).

3 Tlocie okoHYaHUS CBAPOUYHBIX PAOOT HEOOXOAMMO BBIKIIIOUUTH BCE DJICKTPUUECKUE
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YCTaHOBKHU U BOASTHOE OXJIAXKJEHUE, a TAKXKE YOSAUTHCS B OTCYTCTBUU FOPAYUX U
TICIOUUX PEIMETOB.

Crnenyetr NOMHHTb, YTO MPU TYLIEHUU HEPTH, KEpOCUHA, OEH3MHA, a TAKXKe ro-
PALIMX DJEKTPUUYECKUX MPOBOJIOB HEJb3sI UCIOJIb30BaTh BOAY U MEHHbIE OTHETYIIU-
Tenu. B 3TuX cinydasax He0OXOAMMO MPUMEHSATH YIJIEKUCIOTHBIE WIIA CYyXHE OTHETY-
IIUTENH.

Bce nabopaTtopHbie pabOThI TOJKHBI POBOJAUTHCS B MPUCYTCTBUU MpeETioaBaTe-
7151 WA TabopaHTa.

JIABOPATOPHAS PABOTA Ne 1

W3YUEHUE KOHCTPYKIIMA CTBIKOBBIX KOHTAKTHBIX MAIIIVMH U
CHATHUE BHEIITHUX XAPAKTEPUCTHUK

1.1 O01mue cBeaeHus

OCHOBHBIC Y3JIbl CTBIKOBBIX MAIllMH IS KOHTaKTHOM cBapku (puc. 1.1): cta-
HUHA (KOPITyC) C HaIpaBISIONIMMH, CBAPOUYHBIN TpaHCcopmaTop, mepexirovaTeib
CTYIEHEW MOUIHOCTH, 3a)KMMHOE YCTPOMCTBO C TOKOIIOJBOJISAIIMMH 3JIEKTPOAAMU
(ryOxaMu), MEXaHU3M TOJa4U U OCAJIKH, MEXaHU3M BKJIIOUCHHUS U BBHIKIIOYEHUS TO-
Ka, CHCTEMA BOJISIHOTO OXJIAXKIACHUS.

6 PBE)K
7 ° !
| 4
3 ____I__Ili_ . . 5
2 \\r —
1 NrIiiiiio
T
r___:___f__J___F___I___
1 : |
LobL
N I

1 — cranuHa; 2 — HaMPABJSAIONINE; 3 — HEMOJABWKHAS TUINTA; 4 — TTOJABUK-
Has IUIMTA; S5 — MOJA0UIEE YCTPOMUCTBO; 6 — 3A)KMUMHOE YCTPOIMCTBO; 7 — YIOPHI;
8 — cBapouHsIil TpanchopmaTop; 9 — rudKue TOKOMOBOASIINE IIUHBI

Pucynok 1.1 — PacniosioskeHue y3JI0B CTBIKOBOM MallIMHBI

JUist mydiiero u3ydeHus KOHCTPYKIIMU CTHIKOBBIX MAIIMH pa30epeM yCTpou-
CTBO KaXJOr'0 U3 3TUX Yy3JIOB.
CranuHa, cBapHas WIM JUTas, MpeJHa3HAuYeHa JJid KpeIUIeHUs Ha HEl Bcex



OCHOBHBIX y3JIOB. BHYTpM CTaHHMHBI YCTAHOBJICH CBapOYHBIA TpaHcopmarTop, a
CBEpXY — 32KMMHOE YCTPOUCTBO U MEXAHU3M MOJIa4U U OCAKH.

CBapounblii TpaHcoOpMaTOp CIYXKUT [JIsi TIOJIYYEHHS] B CBApOYHOM Ienu
OOJIBIIIOTO TOKA MPU OTHOCUTEIBLHO HU3KOM €ro HampsbkeHuu. Tpancdopmarop co-
CTOMUT U3 cepJieuyHuKa 4, CeKIIMOHUPOBAHHOU MEPBUYHON OOMOTKH 2 ¢ OTBOJaMu O,
BTOPUYHOTO BUTKA | ¢ KOHTAaKTHBIMH KOJIOJKaMH 3 U TPYOKaMU BOJITHOTO OXJIaXK/e-
Hus S5 (puc. 1.2). CepieuHUKHN U3TOTOBIISAIOT U3 JINCTOBOM AJIEKTPOTEXHUYECKOM CTa-
JI¥, TI0 KOHCTPYKIIMH OHU MOTYT OBITh CTep>KHEeBbIMU (puc. 1.3, a), 6poHEBBIMU (pHC.
1.3, 0) u xonbreBbIMU (puc. 1.3, 8). BropuuHbie BUTKH TpaHCHOPMATOPOB KOHTAKT-
HBIX CBAPOYHBIX MAIIIMH OOBIYHO M3TOTOBJISIOT M3 TOHKOW MeaHOo# (hoabsru (puc. 1.4,
a), CBApHBIMU U3 MeJHBIX TpYyO (puc. 1.4, 6), muTbiMu u3 amromunus (puc. 1.4, ) win
BBIPE3AI0T U3 TOJICTOIUCTOBOU Meau (puc. 1.4, r). Butku u3z mennoit ¢onbru oxia-
KJAKOT BO3YyXOM, a BCE OCTAIBHBIE BUTKH — XOJOAHOM MTPOTOYHOM BOJOM.

] s ekl
> 3 — AN

a 0 B

: f | PHCYHOK 1.3 — THIIbI
| [ \4 CepaeYHHKOR
U P 2 — 5 TpaHchopMaTopoR
a B
PHCYHOK 1.2 — CRapo4HbLi
TpaHcopMaTop 0

r

PHCYHOK 1.4 — THITbI BTOPHYHBIX BHTKOB
CBapOYHBIX TPaHCHOPMAaTOpPOR

[TepBuunyto oOpaboTKy TpaHchopMaTopa BBHINOIHSIIOT B BHJIIEC IUIMHApPUYE-
CKOM WJIM IUCKOBOW KATYIIKH, OT KOTOPOW OTBOJST MPOBOJA IS MOJKIFOYEHUS €€ K
CETH U MEePEKIII0YATEI0 CTYNEHEH MOIIIHOCTH.

OpHOI U3 XapaKTEPUCTHK CBAPOYHOTO TpaHChOopMaTopa SBISECTCS MPOAOTIKU-
TEIBHOCTh ero BKItoueHus [IB, xoTopas ompenemsieTcsi OTHOIIEHWEM TIPOIOJIKH-
TETHHOCTH BKJIFOYCHHS TOKA B TEUEHHWE OJTHOTO CBAPOYHOTO HUKIA ., K TIPOIOIDKHU-
TETHHOCTH TIOJIHOTO IHKJA 1, paBHOTO CyMMe MPOAOIKUTEIPHOCTEH CBAPKU U Tay-
3B

t
1IB = tc—g -100%.
Y
IlepexnroyaTens CTyNEHEM MOLIHOCTH CIIYXKHUT JUIS CTYIEHYaTOrO PEryJInpo-
BaHMS CBAPOYHOTO TOKA. YBEJINYMBAS WM YMEHBIIAS KOJUYECTBO BUTKOB IEPBUY-



HOW OOMOTKH, BKIJIFOUEHHBIX B C€Th, COOTBETCTBEHHO HW3MEHSAIOT HANpPsDKEHHE HA
KOHIIaX BTOPUYHOI'O BHUTKA. B 3aBUCMMOCTM OT MOLIHOCTH MAalIMHBI MPUMEHSIOT
mrencensubie (puc. 1.5, a), miactunyateie (puc. 1.5, 6), BTeiuHbIe (puc. 1.5, B) me-
PEKITIIOYATENH U MEPEKIII0YaTENU CO CKOJB3SIIMMU KOHTaKTaMu (puc. 1.5, 1).
3aKMMHOE YCTPOMCTBO NpEJHAa3HAYEHO [JIsl 3aKpEIUIEHHs U LEeHTPUpPOBa-
HUS CBapMBAEMbIX JeTaled B dleKTpoaax (ry0kax) MamivMHbl, a TaKXKe MOJABOIA
K HUM CBapOYHOI'O TOKA. 3aKUMHbIE YCTPOWCTBA MOTYT OBITh py4YHBIE WJIM MeXa-
HU3UpoOBaHHbIE. K pyYHBIM OTHOCSITCS SKCLUEHTPUKOBBIC, BAHTOBBIC U PHIYAKHBIC
3akuMbl. OHU OOBIYHO MPUMEHSIOTCS B MallMHAX MaJOWd W cpeAaHeil MomHocTU. B
MaIlIMHAX CpeaHEe U OGOJBIION MOIIHOCTU HMCIOJB3YIOT MEXaHU3UPOBaHHBIE 3aXKU-
MbI: THEBMATUYECKHUE, THAPABINYECKHE, IECKTPUUECKUE U MHEBMOTHIPABINYE-
ckue yctpoictsa (puc. 1.6). [ng npenynpexaeHusi NpoCKalib3blBaHUS JI€Tajleh B
ANEKTPOAaX 3aKUMHBIE YCTPOMCTBA HEKOTOPBIX CTHIKOBBIX MAalllMH UMEIOT YIIOPHI.

r -
B B T I
PucyHOK — 1.5 —IlepexmodaTerm

s a — SKCLIEHTPHKOBOE; 0 - BHHTOBOE; B —
CTyTIeHeH MOITHOCTH

PEHAKHO-TIPYKHHHOE, T — PhIMaKHO-

IHERMATHY €CKOE; 1 — [THEBMaTHIECKOe

PHcyHOK 1.6 — 3a3HMHbIe YCTPOHCTRA
CTBIKORBIX MAIIHH

MexaHu3M Moiayu M OCaIKU CIYKUT JJIs CONIMKEHUsI CBapUBAEMbIX JIeTajel
U CO3JaHHsI HEOOXOIUMOTO JaBJIE€HUS B MOMEHT CBapKu M ocajiku. B 3aBucumo-
CTH OT METOJa CBAPKH (COMPOTUBIIEHUEM WM OIUIABICHHEM), CTEIIEHU aBTOMaTH3a-
MU ¥ HEOOXOJMMOI0 YCUJIUSl OCAJIKU CTBIKOBBIE MAILIMHBI UMEIOT MPYKUHHBIE, PbI-
Ya)KHbIE, BUHTOBBIE, AJIEKTPOMEXAHUYECKNE, TMAPABINYECKUE, NTHEBMATUYECKUE U
KOMOMHHMPOBaHHBIE MTPUBOJIBI MEXAHU3MOB MOJIaUU U OCAJIKH.

[Ipu npyxxunHom nipuBone (puc. 1.7, a) naura 1 nepeaBuraeTcs npyKUHOM
2, IPEJIBAPUTEIIBHO CHKATOU IKCHEHTPUKOM 4. CTeneHb cKaTus NPy KUHbI MOXKHO
perynupoBaTh BuHTOM 3. [Ipu BunTOBOM mpuBoje (puc. 1.7, 6) muura 1 BMecTte ¢
BUHTOM 4 mepemeriaercs oT BpallleHUs raiku 2, CBA3aHHOM KOHUYECKUMU 3yOua-
TBIMU KoJiecaMu 3 u 6 co mTypBaigoMm 5. B ciydae pblyakHoro mpuBoja (puc.
1.7, B) nnurta 1 nepenBuraeTcs mpyu NOBOPOTE pblyara 2 ¥ BBIIPSAMIIEHUH KOJieHa 3.
[Ipu snexTpomexannueckoM npusoje (puc. 1.7, r) anekrpoasurarens 1 uepe3 Bapu-
aToOp CKOPOCTEM, KIMHOPEMEHHYIO nepenady 6 U 4epBAYHBIA PEAYKTOp 9 Bpamaer
KyJia4ok noxauu 7. [locnennuit, HaxxuMas Ha ponuk 8, nepexasuraet mury 11. Io-
cie cBapku npyxkuHa 10 Bo3BpamaeT mIMTy B UCXOAHOE MOJokeHue. CKOpOCTh
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OIUIABJIEHUS U OCAJKH U3MEHSIOT BapuaTOpOM CKOpocTel. Bapuarop npeacrasis-
€T co0OM pa3IBMKHOW IIKHUB, COCTOSIIINN U3 ABYX KOHUYECKUX JAUCKOB 3 U 4, CTAHY-
ThIX NPYKUHOW 5. BUHTOM 2 CBOAAT WM pa3BOASAT KOHWYECKUE NUCKHU, U3MEHSSA
pabounii fuaMeTp LIKMBA U TEM CaMbIM IJIABHO PETYJUPYsI CKOPOCTh JIBUKEHUS
nauthl. [lpu runpaBnmyeckoM npusoae (puc. 1.7, x) niurta 1 nepeaBuraercs npu
IIOMOIIM MAcJia, ITOCTYHAIOLIEro MoJ JaBJI€HUEM M3 HacocHoW crtaHuuu 5. llona-
Bas Maclio B IIPAaBbl€ KaMepbl THAPABINYECKUX HWJINHIPOB 3, INIUTY MEPEIABUTAOT
BJIEBO U CKMMAIOT neTtaid. [lomaBas mMacio mocie OKOHYaHUS CBAPKU B JIEBBIC Ka-
MepBl HWIMHAPOB, IJIUTY BO3BPAILAIOT B UCXOHOE NOJIOkKEHUE. I peryJInpoBaHus
CKOPOCTHU IOJAYX CTOJNA CIYXKUT THIPABIMYECKUNA ApPOCCENb 6, PplUa)KOK KOTOPOIO
NOBOPAYMBAETCSA MOJA ACHCTBHEM KyJjlauka 2. I'mapaBinueckuM apoccesieM 4 pery-
JUPYIOT CKOPOCTh BO3BpATa IIUTHI.

1 2 3

L a

r
1

L \‘\

=
=
G

5

2
Pucynok 1.7 — IIpuBoAbI MEXaHU3MOB MOJIaYU 151

OCaJJKH CTBIKOBBIX MAalllMH

MexaHu3M BKIIOYEHHS U BBIKIIOYEHHUS TMEPBUYHOM OOMOTKHM CBapOYHOIO
TpaHc(opMaTopa MMEET MEXaHWYECKHE BBIKJIIOUATENM U KOHTakTopbl. llocinennue
MOTYT OBITh 3JIEKTPOMAarHUTHbIE M UTHUTPOHHBIE (ycTapenu). DIeKTPOMarHUTHBIN
KOHTaKTOp (puc. 1.8) COCTOUT U3 KeEIE3HOTO cepAeUHUKa | KaTymKu 2 ¥ MOABUKHO-
ro KOps 3, Ha KOTOPOM YKPEIUIEH MOABMKHOW KOHTAKT 4. [Ipu BKIIOYEHUN KaTyIlI-
KM 3JIEKTPOMAarHuTa sIKOpb MPUTSIHETCA K CEPACUYHHUKY U KOHTAaKT 4 3aMKHETCS C He-
MOJBI)KHBIM KOHTAaKTOM 6, B IEPBUYHYIO OOMOTKY TpaHchOpMaTopa MOTEYET TOK.
Karymika snekTpoMarHuTa BKJIIOYAETCA W BBIKJIKOYAETCS MPU MOMOILIM KOHIIEBBIX
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BBIKJTFOYATEIICH.
Ha mammnaax OOJIBIIOW MOIIHO-
CTH == MPUMEHSIOTCSI MUTHUTPOHHBIE (ycTape-

JIM) WIM TUPUCTOPHBIE KOHTAKTOPHI (pHC.
1.9).

Cucrema BOISIHOTO OXJIAXKICHUS

. o0ecreynBaeT OXJIaXKJICHUE BCEX TOKO-

2 HOJIBOASIIMX YacTel MAaIIWHBI, CUIBHO

Ha- rpeBaloIIMXcs B Ipouecce cBapku. B

CTBIKOBBIX MaIllMHAX OOBIYHO OXJia-

YIA0T BTOPUYHBIA BUTOK TpaHCPopma-
Pucynok 1.8 — OnexrpoMaruut- p panchop

Ma- N TOpa YW TOKOIMOJBOJSAIINE 3JICKTPOIbI
HBI KOHTaKTOP (ry6xn)

Pucynox 1.9 — Konrakropsr Tupuctopssie: a — KT-07; 6 — KT-11E; B — KT-12C

Mawuna ¢ npyscunnvim npueooom (puc. 1.10)

B xopnyce 1 ycranoBieH cBapouHbIM TpaHc(opMaTop ¢ MepeKirovaTesiem
CTyIIEHEN MOIIHOCTH 15, mpu MoMoIM KOTOPOro BHIKON 16 MOXHO MEHATH CBa-
pouHbld TOK. Ha xopmyce CMOHTHpPOBaHBI 3a)KMMHBIE YCTPOMCTBA JKCIEHTPHUKO-
BOTO THIIA U NMPYXUHHBIA IPUBOJ MeXaHu3Ma nojxauu u ocanku. [logaua m ocan-
Ka CBapMBAEMBbIX JE€Tallell MPOU3BOJATCS ABYMS MPYXKUHAMU 3, MPEABAPUTEITHHO
cxuMmaeMbiMu pblyaroM 17. Ilpu moBopoTe pbluara 3KCUEHTpUK 14, Haxxumas Ha
YIOOpPHBINA BUHT 13, pa3zBoAUT 3aKMMHbIE YCTPOMCTBA W CO3JA€T HATST MPYKHUH,
KOTOpbI€ yaepkuBaroTcs 3amienkod 11. Xoa MOIBMKHOTO 3aXUMa PEryIupyroT
BUHTOM 12. CBapuBaeMbIe JETAH 3aKUMAIOT MEXK]1y TOKOTOABOISIIIIUMU T'yOKaMu
4 pblyaramMu 5, 3KCLIEHTPUKOM 6 mipu moBopote pyuku 7 BHU3. [loBopoToMm ee
BBEpX MNPYXHUHBI 8§ TMOJHUMAIOT pblYard B MEpPBOHAYaldbHOE moJsioxkeHue. [locne
3a)aTus JeTalieil 0CBOOOXKIAIOT 3alleiKy, TOPLIOBbIE MOBEPXHOCTU JeTajel co-
IIPUKACAOTCS MOJ AeiicTBUEM NpyxuH 3. KHonko# 18 BKIOYAIOT B CETh NMEPBUY-
HY10 0OMOTKY TpaHchopmaropa. Topiibl feTaneid HaYMHAIOT HarpeBaThCs U Oca-
x®uBaThcsi. B MomeHT ocagku mtudTt 10 HAOXMMaeT HAa KOHTAKT KOHEYHOTO BBI-
KJIrouaTesss 9 U CBapOYHbBIA TOK BBIKIIOYAETCS. Y CUIIME CHKATHUs JeTallell peryJiu-
PYIOT IpEIBAPUTEIBHBIM HATATOM MPYXUH Taikamu 2.
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K cetn
220 um 380 B

Pucynok 1.10 — DnexkTpokuHemaTuyeckas cxema cThikoBoi Mamnabl ACUD-5
C MPYKUHHBIM TPUBOJIOM MEXAHU3MA OCATKU

Mawiuna c poluaxrcHvlm RpuUoOOOM

Mamuna MCP-50 (puc. 1.11) mo3BoJIsIET MPOU3BOJAUTEL CTHIKOBYIO CBAapKy
OTUIABJICHUEM U OIUIABJICHUEM MpPEBAPUTEIbHBIM MOJIOTPEBOM CTAIbHBIX CTEPXK-
HEl KOMITAKTHOTO CEYCHUS U TPYO.

B xopnyce 9 mMammuHbl pa3MelnieH CBapOYHbIA TpaHCPOpMATOp 8 U BKIIO-
yaromuil KoHTakTop 7. Ha xopmyce pacmnoliokeHbl 3aXXUMHBIE ycTpoiicTBa 1 u
NPUBOJ MEXaHU3Ma CXKaTus U ocajku. [lo BeicOTE TYOKHU PEryjaupyrT BUHTOM 2,
CXKAaTHUE M OCAJIKYy OCYUIECTBIISIIOT phlyaroM 3, KOTOpBIM udepe3 Tapien 11 mepe-
MEIIaeT MpaBoe 3aKUMHOE YyCTpoucTBo. [Ipu momotu tapiiena MOXHO PeryJupo-
BaTh PAaCCTOSIHUE MEXy ryOkamu. [[ys orpaHndyeHuss BEJIUYUHBI OCaJKU HaA PhI-
yare cinyxut ynop 12. CBapoyHblli TOK BKJIIOYAKOT NYCKOBOW KHONKOW 4. BbI-
KJIIOUYEHHE TOKAa B MOMEHT OCAaJKH MPOUCXOAUT MPU HAXKATUH YIOPOM S5 Ha BBI-
kitovaromyto kHonky 10. C neBol CTOPOHBI MAalllMHBI YKPEIUIEH MEpPEKII0YaTellb
CTyNEHEH MOITHOCTH 6.

DnekTpuyeckas cxema Mamuubl (puc. 1.12) paboraeT ciaeayronmm o6pa3om.
IIpn naxkatuum Ha KHOUKY II, pacmojioxkeHHYI0O Ha PYKOATKE pblyara, TOK OT
BTOPUYHOU O0OMOTKM moHmXkarmero tpanchopmaropa TII mpoiimer yepes 3a-
MKHYTY10 KHONKY Il, HOpMaJibHO 3aKPBIThIi KOHTAKT KOHIIEBOTO BBIKJIIOYATEIS
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KB u karymky npomexytouHnoro pene Kj.

Pucynok 1.11 — CteikoBast mammmaa MCP-50 ¢ peryakHbIM IPUBOJAOM
MEXaHHU3Ma OCaJKH
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Pucynox 1.12 — Dnektpuueckas cxema cTbikoBoi mammasl MCP-50

Pene cpaboraeT u 3aMKHET CBOM HOPMaJIbHO OTKPBITHIA KOHTAaKT K;. [Ipu
A3TOM TOK U3 CETU MPOUIET Yyepe3 3aMKHYBIIMKUCS KOHTAaKT pene Kji u karymky
sanekTpomMaruuTHoro koHtaktopa K. KonrakTop cpabGoTaer M BKIIOYUT JABa
HOpPMaJbHO OTKPHITHIX KOHTakTopa K. Takum obOpa3om, mepBuuHas 0OMOTKa
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cBapouHoro tpanchopmaropa TC okaxeTcs moJ HanpsikeHuem cetu. Haunercs
npoiecc CBapku. B MOMEHT ocaJikv MOJBUKHAS MJIUTA HAXXMET HAa KHOMKY KO H-
neBoro BbikJrouatens KB, Tok B nenu karymku pese npepBercs. KoHTakTop
pPa3OMKHETCS U 00€CTOUYUT KaTymky koHTakTopa K. Pa3oMKHYBIIHMECS KOHTAKTHI
K otkirouat nepBuuHyto 0OMOTKY CBApOUYHOro TpaHchopmaTtopa OT CETH U CHU-
cTeMa MPUAET B UCXOHOE MOJIOKEHHUE.

Capounblii TpaHCHOPMATOP UMEET CEKIIMOHUPOBAHHYIO MEPBUYHYIO OOMOTKY,
MO3BOJIAIOLIYIO NOJIy4aTh ¢ MOMOIIbIO nepekitouarens cryneneit [IC Bocemb 3Haye-
HUN BTOPUYHOTO HAIIPSHKCHUS.

Mawiuna ¢ 3nekmpomexanuiecKum npueoooOM

Ota MamMHa CIYXHT [J8 aBTOMAaTUYECKOW CBAapKH HEMPEPBIBHBIM
OTIJIaBJICHUEM U CBAapKH OIUIABIECHUEM C MPEIBapUTEIbHBIM MOJOTPEBOM JIeTa-
7A€l KOMIIAaKTHOTO M pa3BUTOTO cedeHHUs. CBapuBaemble AETaIM 3aKHUMAIOT
NHEBMAaTUYECKUM YCTPOMCTBOM paauanbHoro Tumna (puc. 1.13).

Pucynok 1.13 — Kunematuueckas cxema cTbikoBoi Mammasl MCMY-150-1

JleBblil 3axKuM | WM30JMpPOBAH OT KOPIyca MAaIIMHBI U 3aKPEIJIEH HENOo-
NBUKHO. [IpaBpIiii 3aKMM 2 yCTAaHOBJIEH HA JIBYX HaNpaBiIslOIUX 15 U MOXKeT me-
peMenaTbCs 1Mo HUM B Mpejesax, HeoOXOAUMBIX A cBapku. Kaxabiil 3axxum
UMEET M0 JIBa MHEBMAaTHYECKUX HUIUHAPA, COOpaHHBIX B 00muii 6mok 17. Cxa-
TBIM BO31YX B HMJIMHAPBI MOCTYNAET U3 CETH 4epe3 BeHTWJIb 10, BO3AYIIHBIN
¢unpTp 11, Bo3aymHbIH peayktop 12, myOpuxatop 13 u 3J1€KTpOMarHUTHBINA
knanan 14. JlyOpukatop npeaHa3HauyeH A CMa3KU MaH>XET NHEBMATUYECKUX
HWINHAPOB, a JJIEKTPOMAarHUTHBIA KJallaH CIYKUT JIJs BIYCKa M BBINyCKa
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C>KaTOro BO3JyXa W3 KamMep MHEBMAaTHUYECKUX UUAUHAPOB. Ha myTum cxartoro
BO3JlyXa K LWIMHIPaAM YCTAaHOBJIEHBI JIPOCCEIMPYIOLINE KianaHbel 16, mpenHasHa-
YEHHBIE VIl CMSATUYCHUS YIapOB, KOTOPhIE MOTYT BOSHUKHYTh BO BpEMs 3a)KaTHs
CBapHMBaeMbIX JeTajieil. YCTpONCTBO TyOpUKaTOpa, JIEKTPOMATHUTHOTO U JApocce-
JUPYIOLIETO KJIalaHoB MoApoOHO onmucaHo B jgabopatopHoit pabore Ne 3. s me-
peMelleHnsT OJHOTO M3 3aKHMMOB IPU CBApKE B MAIMHE HCIOJb30BAH 3JIEKTPO-
MEXaHUYECKUN NpUBOJ. BpalmieHue OT 3JEKTpoABUTATENS 8 Yepe3 peryisaTop
ckopocTd 9 u mKkuB 6 mepenaercs Ha MWIMHIAPUYECKYIO Mapy CMEHHBIX 3y0ua-
TBIX KOJIEC 7, a 3aT€M — Ha YEpBAYHBIN peaykTop 5. Ha oqHOM ocu ¢ YepBAYHBIM
KOJIECOM HACaXX€H KyJaudoK 4, KOTOPbIA 4yepe3 POJUK 3 MPUBOJAUT B JIBUKEHUE
3aXuM 2. MammuHa npu 3ToM coBepiaeT padbounii xoa. [locme paszxatus 3axum
2 npu MOMOIIMA MHEBMATUUYECKUX IUIMHIPOB 18 Bo3BpamiaeTcs B UCXOJHOE IO-
JIOXKEHUE.

CHamue eéHewHell xapakmepucmuKku CMBIKOBOU MAUIUHDBL

Bueminell xapakTepuCTUKOM HasbIBaeTcsl rpaduyeckas 3aBUCUMOCTb MEX]Y
paboyuM TOKOM M HANPSKEHHUEM.

KpaiiHue TOYKM BHELIHEW XAPAKTEPUCTUKU MAIIMHBI — 3TO XapaKTECPUCTUKU
X0JIocTOro xona, korma E,=U,; 1,=0, U KOPOTKOro 3aMmbIKaHUs, Korma U, =0;

|2 = |2K,3. Bueninue xapakTepuUCTUKM OBIBAIOT TMOJIOTOMAAIONIMMU U KPYTO-

nagarommMu. VX KpyTru3Ha 3aBUCUT OT MOJHOTO COIPOTHUBIICHHS LENH MAIIUHBI IPH
KOpPOTKOM 3ambikaHuu. Ha puc. 1.14 npuBeneHbpl BHEIIHNE XapaKTEPUCTUKH JUIS Ye-
THIPEX CTBIKOBBIX MAIlIMH, CHATHIE HAa HOMHUHAJIBHOW (MpeanociieqHel) CTyHeHU
MOIITHOCTH.

JIJist moCcTpoeHUs! BHEIIHEW XapaKTePUCTUKH, a TaKXKe JUIsl ONpeNeeHus psaa
ANEKTPUUECKUX MapaMeTPOB MAIIUHBI MPOBOJAT OIBIT XOJIOCTOrO XOa, OMbIT KOPOT-
KOO 3aMbIKaHUSI M 3aMEPSIIOT HEKOTOpbIE 3JEKTPUUYECKUE MapamMeTpbl MpU pa3ind-
HBIX Harpy3kax (puc. 1.15).

OnbIT XOJIOCTOTO XOJa MPOBOJAT JUIsl BCEX CTyNeHeW TpaHchopmaTopa MpH
Pa30MKHYTOM BTOpUYHOM 1enu. C MOMONIBI0 aMIIEPMETPA, IBYX BOJIBTMETPOB U BaT-
TMETpa ONPEAEISIOT TOK X0J0cToro xona ly, Hanpsbxkenue nuraromei cetu Uy, 3. 1. c.
BTOpUYHON 00MOTKH TpaHchopmaropa E, u motepu xomoctoro xona Py. DT nanHbIe
MO3BOJISIIOT OMPECNIUTh KPaHIOI TOYKY BHEIIHEW XapakTepuctuku mpu l, = 0;
U, = E, u koapdunment tpanchopmaiuu s BCeX CTyNeHe Tpancpopmaropa:

rae Nm u By — coorBeTcTBeHHO KO3 GUIIMEHT TpaHCchHOpMaLUU U 3. J. C. BTOPHY-
HOUW OOMOTKH M- CTyIIECHHU.
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Pucynox 1.14 — Baeninue xapakTepuUCTHUKH CBAPOYHOTO TpaHchopMaTopa ajis
pa3IMYHbIX cTyIreHeld MouHocTh (1 —4)

: %M} 5 Ict
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Pucynok 1.15 — Cxema onbITOB XOJI0OCTOr0 X0/1a (2) M1 KOPOTKOTO 3a-
MbIKaHHS (0)

OnbIT XOJIOCTOTO XOJa MO3BOJISET ONPEACTUTh YHCIO BUTKOB NMEPBUYHOM 00-
MOTKH TpaHC(POpMaTOpa Ha Pa3IMYHBIX CTYNEHIX BKIOYEHUS:

W, =W, N,

rie Wy — YUCJIO BUTKOB Ha M-I CTYIEHH;
W, — YHCJI0 BUTKOB BTOPUYHON OOMOTKH Ha 2-# cTymneHu (00b9HO W, = 1).

OnbIT KOPOTKOTO 3aMbIKAHUS MPOBOJAT MPH 3aMKHYTBIX HAKOPOTKO 3JIEKTPO-
nax (ryokax). [Ipy HEBO3MOXKHOCTH HEMOCPEICTBEHHOT'O KOHTAKTa 3JIEKTPOIbI 3aMbl-
KAIOT Y€pe3 MACCHUBHBIN MEIHbIA CTEPKEHb MPU MUHUMAJIBHOM Pa3BOJI€ 3a’KUMHBIX
YCTPOUCTB. [Ipr KOPOTKOM 3aMBIKAHWUU JJISI CTYIIEHU m 3aMEPSIOT IEPBUYHBIN TOK
KOpPOTKOro 3ambikanus |.,m, HampsokeHue nwuraromet cetu U; u morpebisemyro
MOITHOCTh MalIuHbl Py, m. DTH 3amMepbl MO3BOJISIIOT ONPEICIUTh APYTyI0 KpailHIO0
TOUYKY BHEIIHEW Xapaktepuctuku (npu |, = |, 1 Uy = 0) u koaddumeHT MomnHo-
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CTH MAalllMHbI (I[J'IH CTYIICHA m) B PCIKUMC KOPOTKOT'O 3aMbIKAHUS:

P
COS ¢m — K.3.M
1 IK.3.m .

[lepBUUHBII TOK MOYXHO 3aMepsATh MPUOOpPaMH MPSIMOTO BKJIIOUEHUS U MPUOO-
pamu ¢ TpaHchopMaTopaMu TOKa WM U3MEPUTENbHBIMH KJelllaMu, HapuMep TUIa
I1-30. Caexyer MOMHHTB, YTO TIPH KOPOTKOM 3aMBIKAHUU TOK B TIEPBUYHOM OOMOTKE
TpaHcpopMaTopa U MOUIHOCTb, OTpeOsieMas U3 CETH, 3HAUUTEIbHO YBEINYUBAIOT-
Ccsl, @ IO3TOMY aMIIEPMETP U BATTMETP HEOOXOAMMO BKJIKOYATh YePE3 NU3MEPUTENbHBIN
TpaHchopMaTop Toka ¢ 60JabIIUM KO3 PUITMEHTOM TpaHCHOopMaLIIH.

Jlist ompezenieHns OCTajJbHBIX TOYEK BHEIIHEH XapaKTEpPUCTHKU Ha ITOM Ke
CTYNEHH 3aMEPSIIOT BCE MapaMeTphbl MPHU PA3NUYHBIX COMPOTUBIEHUSAX BTOPUYHOM
nenu. /(s u3MepeHuss Toka MEXIy AJeKTpoJaMu (ryOKaMy) MallMHbl 3aKUMaioT
MEIHYIO WIH CTAIbHYIO TPYOY, OXJIaXAaeMyl0 MTPOTOYHOM Bo10M. Bo3mMoxkHO niprmMe-
HEHUE JIeTalnu ¢ Jpyroil popmoii ceuenus. M3mMeHsisi ceueHus U MaTrepuai, MEHSIOT
COMPOTHUBJICHHUE, a CIIEIOBATEIHHO, U TOK BO BTOpUYHOM 1enu |,. Bennunny BTopuy-
HOTO TOKa |, paccunThIBaloT 1o K03hGUIMEHTY TpaHCPOPMALIUU JIsl 3TOM CTYTECHHU:

W
L, =(,—1,)—
, = (I o)WZ,

rae |; — Tok nepBUYHOI OOMOTKHU IIPU KOPOTKOM 3aMbIKAHUH;
lo — TOK MEpBUYHOM OOMOTKH MPU XOJIOCTOM XOJE;
W1 W, — YHCIIO BUTKOB COOTBETCTBEHHO B MEPBUYHON M BTOPUYHON OOMOTKaX
CBapOYHOTr0 TpaHchopmaTopa.
[TomydeHHBIE ONBITHBIEC JaHHBIC XOJIOCTOrO XOJa /I KaXJ0W CTYNEeHU U KO-
POTKOTO 3aMbIKaHUs JJIsl HECKOJIBKUX CTYIICHEH, a TakKe pacyETHbIC JaHHbBIC JAIOT
BO3MOKHOCTh Ipa)MueCcKy MOCTPOUTH BHEITHIOO XapaKTEPUCTHUKY MAIITHHBI.

1.2 IIpoBenenne padoTbl
O0GopynoBanue U MaTepUaJIbl

1 MamuHsl 41 CTBIKOBOM CBapKH € Pa3iIMYHBIMU MPUBOJIAMU MEXaHU3Ma OCAIKU

(ACU®D-5, MCP-50, MCMYV-150 unu um 1ogo0HEbIE).

Bonbrmetp Ha 220 wim 380 B.

Bonbermerp Ha 5, 10 nnm 15 B.

4 Awmmnepmerp Ha 5 A ¢ tpancopmaTopom Toka 600/5 MM TOKOM3MEPUTENbHbIE

xiem 11-30.

Bartmetp ¢ Tpanchopmaropom ToKa.

CranbHble U MeJIHbIE TPYOKHU, OXJIaXKAaeMble IPOTOYHON BOAOH.

7 TlepenBuxHON 1a0OPAaTOPHBINA CTONA ¢ HAOOPOM HEOOXOJIUMBIX MPOBOJOB, WUH-
CTPYMEHTOM U CIELOACKIO0M.

8 Omnucanus, 4epTEXKH, CXeMbl U HEOOXOANMBIE CIIPABOYHBIC MATEPHAIIBI.

w N

o o1
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A O3HakoOMJIeHHE C KOHCTPYKIMEH CTHIKOBOW MAIIIUHbI

IIo 3aJaHHUIO IIPCIIOAaBaTCIId JOJIKHA OBITh XOpomo U3ydcHa OJJHAa U3 MAIlIWH C

IIPY>XUHHBIM, PBIYa’KHBIM HWJIN 3JICKTPOMCXAHHWYCCKHM IIPHUBOJAOM MCXAHH3Ma U IIO-
Jadn OCadKH. C MammHaMu OCTaJIbHBIX THUIIOB CICAYCT TOJIbKO O3BHAKOMHTBCA.

1

(€)]

(0 0]

A~ w

A~ w

BHuMaTenbHO mpOYMTATH OMMCAHUE CTHIKOBOW MAIIMHBI, HAUTH €€ OCHOBHBIC
y3JIbl, YCHUTh UX HA3HAYEHUE U CXEMATUYECKH 3apUCOBATH OOIYI0 KOMIIOHOB-
Ky MaIlIUHBI.

JlaTh XapaKTEePUCTUKY 3)KMMHOTO YCTPONCTBA U CXEMaTUYECKH U300pa3uTh €ro
KOHCTPYKIIHIO.

Onucate TUN TpaHcopMaTopa U BEIYEPTUTH CXEMY PACTIOJIOKEHUS MEPBUYHOMN
U BTOPUYHON OOMOTOK.

[IpuBecTu cxemy M MOSICHUTh PabOTy MEePeKITroYaTeNIsl CTyIIEHEeH MOIIIHOCTH.
JlaTh XapakTepUCTUKYy MEXaHHM3Ma I0Jla4yd M OCaJKH M CXeMaTH4YeCKH H300pa-
3UTh €0 yCTPONCTBO.

BoraeptuTh cxemy OJIOKHMPOBKH BBIKIIOUATENIS TOKA ¢ MEXaHU3MOM IOJa4H U
OCaJKH.

3apucoBath 3JEKTPoabl (TYOKH), ONMpeAeInTh, U3 KaKOTO MaTepuajia OHU H3TO-
TOBJIEHBI, ¥ OMKCATh CIIOCO0 UX KPETUICHUSI.

BrruepTuTh cxeMy BOJSIHOTO OXJIaKACHUSI.

CocTaBUTh TEXHUYECKYIO XapaKTEPUCTUKY MAIIUHBI.

b OnbIT X0/10€¢TOT0 X012

BeruepTuTh NpUHIUIIHATIBHYIO AJIEKTPUUYECKYI0 CXEMY MAIIUMHBI C BKIIOUYEHHEM
HEOOXOIUMBIX JIEKTPOU3MEPUTEITHHBIX TPHUOOPOB.

3aroToBUTh TAOIUILy I 3allUCEH JAHHBIX M3MEPEHUM W BBIYMCICHUH (CM.
dbopmy oTuera).

Cobpath cxeMy | 1MoKa3aTh ee I MPOBEPKHU MPETI01aBaTeI0 WK JTa00paHTy.
[Ipn pa3oMKHYTOW BTOPMYHOW LIEMHA HA BCEX CTYINEHSAX BKIKOYEHHS 3aMEPHUTh
TOK X0JIOCTOTO Xoja |y , Hanpspkenue nutatoment cetn Uy, 3/1C BropuyuHOi 00-
MOTKH Tpancopmatopa E, u morepu xonoctoro xoaa Po.

Boruucnuts ko3dduirieHT TpancpopManuu s BCeX CTyneHel BKItoYeHus. Pe-
3yJbTaThl 3aMEPOB U BHIYUCIICHUH 3aMucaTh B TaOJUILY.

Pazobpats cxemy.

B OnbIT KOPOTKOro 3aMbIKAHUS

BpruepTuTh NpUHIUIIHAIBHYIO AIEKTPUUYECKYIO0 CXEMY MAIMHBI C BKIIOUYEHHEM
HEOOXOIMMBIX JIEKTPOU3MEPUTEIHHBIX TPHUOOPOB.

3aroToBUTh TAOIMWILy I 3allUCEH JAHHBIX M3MEPEHHH W BBIYUCICHUH (CM.
dbopmy oTuera).

CoOpaTb cxeMy U IpeAbsIBUTH €€ 1JI POBEPKHU.

3aMKHYTh HAaKOPOTKO BTOPHWYHYKO LIE€Nb W HAa OJAHOM W3 CTYIECHEN BKIFOUYEHUS
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7

3aMEpPUTh TOK KOPOTKOTO 3aMBbIKaHHSI B IEPBUIHONU OOMOTKE |y 5 m, HATIPSKEHUE
nutaronieit cetu U; u noTpedisseMyro MOITHOCTD Py 5 .
Boraucnuth k03 GUIHEHT MOIITHOCTH COS @ IS 3TOM CTYIEHH PeKUMa KOPOT-
KOTI'0 3aMbIKaHUS.
[Tonp3ysch MTaHHBIMU OIBITA XOJOCTOTO X0J1a, BEIYUCIUTH TOK KOPOTKOTO 3aMbl-
KaHUSA |y, m BO BTOPUYHOM 11eTH. Pe3ynbTaThl 3aMepOB 1 BBIYMCICHUHN 3aIiCcaTh
B Ta0JIUILY.
Pazobpats cxemy.

OneIT npojenaTh TpU pa3a — Ha TIEPBOM, CPpeIHEH U MPEANOCIeIHEeH CTyIeHIX

BKIIOUeHMS. [Ipu HEOOXOIUMOCTH CIEeAyeT 3aMEHSTh JIEKTPOU3MEPUTEIbHBIC TPH-
OOpBI UM U3MEPUTETbHBIE TPAaHC(HOPMATOPHI TOKA U HAIPSIKEHUS.

H WN B

»

I' CHsiTHe BHENIHEH XapaKTepPUCTUKH

Brrueptuth cxemy BKIIIOUEHHUS MpUOOPOB, cOOpaTh €€ U MPEAbSIBUTH ISl MPO-
BEPKH.

3aroToBUTH TAONMILy [Js1 3alUCed JAHHBIX W3MEPEHUN M BBIYHMCICHUU (CM.
dbopmy oTuera).

[Ipu HambOosbieM pa3Bojie ANEKTPOJOB (TYOOK) 3a)kaTh CTalbHYIO (a 3aTeM
MEIHYI0) TpyOy, OXJaKJaeMyI0 BOJIOM, U MPOU3BECTH 3aMEphbl TOKA B MEPBUY-
HOlt oOmoTke |;, HampskeHnus cetu Uj;, HampspDKeHHs] Ha dJeKTpoaax (ryokax)
MamuHbl U, 1 moTpebiisseMoi U3 ceTH MOITHOCTH Pj.

COnu3uTh AIEKTPObI HA 3 — 6 MM U CHOBA CHSThH MOKa3aHus MpuOopoB. OMbIT
poJAENaTh TPU pa3a HA MEPBOW, CPEIHEN U MPEANOCIEAHEN CTYNEHAX BKIIFOYE-
HUSL.

[Tonp3ysich JaHHBIMU OMBITA XOJIOCTOrO XOJa, BEIYUCIUTH CBAPOUHBIA TOK |, BO
BTOPUYHOM 11enu. Pe3ynbTaTsl 3aMepOB U BHIYUCIICHUHN 3alTUCaTh B TAOJIUILY.
Pazobpatsb cxemy.

Ha ocHoBanuu TaOMWYHBIX JaHHBIX TOCTPOUTH BHEIIHHUE XapaKTEPUCTUKHU
U, = f,(I,) ¥ 3aBUCUMOCTh MOTPEOIsIEMON U3 CETU MOIIHOCTH OT TOKa BO BTO-

puuHo# nenu P, = f,(1,). 1 moctpoeHusa KpallHUX TOYEK BHEIIHUX XapaKTepH-

CTHK CJICAYCT HCIIOJb30BAaTh JAHHBLIC OIIBITOB XOJIOCTOI'O XOAd M KOPOTKOI'O 3a-
MBIKaHU.

KoHTposbHbIe BONPOCHI

Ha3zoBuTe 0CHOBHBIE y3JIbl CTBIKOBBIX MAIIWH JJIsI KOHTAKTHON CBApPKH.
OnummTe ycTpocTBO CBapOYHOro TpaHchopmaTopa.

Kak yctpoen u paboraer nepekiitouaresb CTYIeHel MOIITHOCTH?

Uro takoe mpoaomkuTenbHoCcTh BKitoueHus (I1B) tpanchopmaropa u kak oHa
onpeaensercs?

OnummuTe paboTy CTHIKOBBIX MAIINH C MPYKUHHBIMH, PHIYaKHBIMU, DJIEKTPOME-
XaHWYECKUMU U TUAPABINYECKUMHI TPUBOJAMH.

Uto Ha3pIBaeTCs BHEIIHEW XapaKTEPUCTUKON MAILIMHBI U KaK OHA CHUMAeTCs?
Kak nmpou3BoasT onbIT X0JIOCTOrO X0Aa U OIBIT KOPOTKOI'O 3aMbIKaHUsA?
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Tabnuua 1.1 — Texuuyeckast xapakTepuUCTUKa MAlIMH JJI CTBIKOBOM CBapKu

ITapametp ACII-1 ACHUD-5M MCP-50 CM-50 MCMVY-150
HomuHnanpHas MOIIHOCT, KB'A 1 5 50 50 150
[IpoAOKUTENBHOCTh  BKIIIOYE-
wris 1B, % 15 25 20 45 20
Yucio cTyneHerd peryiampoBa- 20 4 8 8 16
HUA TpaHchopmaTopa
Hpeneatsi perylMpoBaus Bro-| g 4 1,1-2,2 2,7-5,1 2,6-5,2 4,04-8,1
pUYHOTO HamnpsbKeHus, B
[IpuBoa nogaun [IpyxuHHBIN PoruaxHslii DJIEKTPOMEXAaHUYECKU I
ﬁ;@nmee yennue ocaniu, H — 1200 (120) 30000 (3000) | 30000 (3000) | 65000 (6500)
XoJ1 Mojaun, MM — 14 30 35 20
Tun 3axuMHOrO npucrnocode- . . Prruaxkno- . .

[Ipy>XUHHBINA | DKCLIEHTPUKOBBIN . Poruaknblii [TneBMaTHuecKnii
HUS BUHTOBOH
ga&fg’“"mee YEHTHE  SRATH, — 5000 (500) 20000 (2000) | 20000 (2000) | 100000 (10000)
Homunanenoe vceqelgne CBapu- 1.3 60 400 600 2000
BAaEMBbIX JIETaJICH, MM
[Tpon3BOAUTENEHOCTD CBAPOK, U 180 100 90 180 80
Pacxon oxmaxkgaroumield BOJBI,
/e (11/9) — — 0,089 (300) — 0,056 (200)
Pacxon cxxaToro Bo3nyxa, M/c — — — — 0,004
["aGapuTHBIE pa3Mepbl, MM 1090x450x400 | 660x670x400 | 1100x1570x1115 | 1050x750x2060 | 1300x1580x2000
Bec mammnel, KT 61 100 335 550 2000
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1.3 Otuer o 1adopaTropHoii padore Nel

N3yyeHne KOHCTPYKIMHU CTHIKOBBIX KOHTAKTHBIX MAIIMH U CHATHE BHEIIHUX
XapaKTePUCTHK

damMunus CTyIeHTa
I'pynna JlaTa BbIoIHEHUS! paOOTHI

A O3HaKOMJIEHHE C KOHCTPYKIMeEH CTHIKOBOI MAIIMHBI

(OO1mras cxema CTHIKOBOW MalllMHbI ¢ 0003HAYEHUEM OTICIbHBIX Y3JI0B)
(Cxema 32)KUMHOTO yCTPOMCTBA)
(Cxema cBapouHoro Tpanchopmaropa)
(Cxema nepexirodaresisi CTyleHel MOIIHOCTH)
(Cxema MexaHHU3Ma MOJAAYU U OCAJIKH)
(Cxema BOJSTHOT'O OXJIQXKICHUS)
(TexHnueckas XxapakTepUCTHKA MAaIIUHBI, cM. Tabu. 1.1)

b OnbIT X010€TOTO0 X012
(Cxema BKIIFOUEHUS JICKTPOUZMEPUTEIIHLHBIX PUOOPOR)

Tabnuna s 3amuceid JTaHHBIX U3MEPEHUM M BEIYUCIICHUN

= N3mepenns Brrancienus
= o Tok xonocto- | Hanpsbkenne | 3. 1. c¢. Bto- | [lotepu Koaddu-
% S E) roxonaa lg, A | cetm Uy, B pUYHOU 00- | XOJIOCTO- | IIMCHT
E é 2 MOTKM TpaHC- | TO  Xoja | TpaHcdop-
= ° dopmaropa Ej, | Pg, Bt Maruu N
B

1

2

nT. 0.

Boruucnenue ko3¢ puiimeHToB TpancpopManu

B OnpbIT KOPOTKOI0 3aMbIKAHUSA

Brraucnenne xoddduimeHTa MOIIHOCTH M TOKa KOPOTKOTO 3aMBIKAHHS BO
BTOPUYHOU LIETH

(CxeMa BKIIFOUEHUS SJIEKTPOUIMEPUTEITBHBIX TPHUOOPOB)
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Tabnuia a5 3anuceit TaHHBIX U3MEPEHUN U BBIYUCICHUIN

N3mepenus Beruncnenus
E Tok kopot- | Hampsixe- | [lorpedasie- | Ko- Tok KOpOTKO-
E e = | KOro 3aMbl- | HUE  CETH | Mas 3 ceTH | 3pu- | ro 3aMbIKaHHs
@] 9
g § = | KaHus I, A | U, B MOIITHOCTD LIACHT |BO BTOPUYHOM
= T 5 P. BT Moml- | 1enu lr, A
~ HOCTH
COS @
I' CusiTHe BHELIHEH XapaKTePUCTUKH
(CxeMa BKITIFOUCHHS DJICKTPOU3MEPUTEIIHLHBIX TPHOOPOB)
Tabnuma nuis 3anuceit JTaHHBIX U3MEPEHUN U BBIYUCIICHUM
Brruncne-
= N3mepenus
T < HUS
S
5 | 5| & Tox B mep- | Hanpsike- | Hanpsike- | [otpemnsie- | Tok  Bo
s |E|Q . .
= | o[ 2| BUYHOH IIe- | HHE CETH | HHE Ha | Masi U3 CETU | BTOPUYHOU
= O O I, A U, B ANEKTPOJIaX | MOIIHOCTD uend l,, A
=== Uz, B P]_, Bt
Brruuciienre Toka BO BTOPUYHOM LETTH
Breminss xapakTepuctuka cBapoyHoro Tpanchopmaropa U, = f1(15)
I'paduix 3aBHUCHMOCTH TOTPEOIISIEMON U3 CETU MOIIHOCTH OT CBApOYHOTO TOKA
P =fa(12)

BriBosibl o pabote

HOJIHI/ICB CTYACHTA

3akJIroueHHe pernojaBaTes
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2 JIABOPATOPHAS PABOTA Ne 2

O3HAKOMJIEHUE C TEXHOJOI'MEU CTBIKOBOM CBAPKH U
ONPEJEJEHUE BJIUSHUSI IAPAMETPOB PEXKUMA CBAPKH HA
MPOYHOCTH COEJJMHEHUS

2.1 OOmue cBegeHus
Csapka conpomueenuem

OT10T cnoco® OOBIYHO MPUMEHSIOT MPHU CBapKe cTajiell HeOONbIIUX IMOIepey-
HBIX cedeHni (20 100 MMP), BETHBIX METAIUIOB M HX CILUIABOB: MEIH, JIATYHH, OPOH-
3bl, ATIOMUHUSA U T. 1.

[ToaroroBka TOpUOB A€TaNEH MO CBAPKY COMPOTUBIEHUEM COCTOMT B POBHOM
o0pe3Ke WX W THIATEIbHON 3a4HCTKE 10 METAIUTMYecKoro Oiecka. [loaroroBky Mox-
HO OCYUIECTBIISAITh Ha TOKAPHBIX CTAaHKAX, JUCKOBBIMH IMMHJIAMH, HAXKIAYHBIMU KpyTra-
MU U T. 1. OCHOBHOE yCJIOBUE KaYECTBEHHOU CBAapKU — IUIOTHOE MPUJIETAHHE CBapH-
BAaE€MbIX TOPLIOB IO BCEMY CEUCHHIO. YUUTHIBAsl 3TO, CTHIKOBYIO CBAPKY CONPOTHUBIIE-
HUEM HE MPUMEHSIOT JJIsl JeTajed CI0XHOW KOH(UTypaluu, a Takxke ¢ OOJbIION
IUIOLIAbI0 MOMEPEYHOr0 CEYEHMs], TaK KaK Ja)Xe MpU Xopoliel o0padoTKe TOPILIOB
HEBO3MOXHO JTOOMTHCS PAaBHOMEPHOI'O pa3orpeBa MO BCEMY CEUEHHIO, B PE3YyJIbTATE
Yero, Kak MpaBuIio, B CTbIKE 00Pa3yOTCs HEMTPOBaPHI.

[ToBepxHOCTh AeTasiel Uil JIyqIlIero 3JIeKTPUYECKOro KOHTaKTa ¢ TOKOIPOBO-
JSIITAMHU JIEKTPOJIaMH JI0JKHA OBITh 3a4UIlEHa OT PXKABUMHBI, Maciia, TPSI3U U JIp. 10
BCEH JJTMHE, 32KMMAeMOU B 2JIEKTpoAbl (TyOku). Menkue neranu (3BeHbs IIenei, 3a-
TOTOBKM MHCTPYMEHTA U T. I1.) 3aUMIIAIOT B TAJITOBOYHBIX OapabaHax C KBAapIIEBHIM
MIECKOM U CYXHMMH JPEBECHBIMU ONMWIKaMH. KpyIHble 1eTaid B MECTaX TOKOIOBO/A
3aUMINAIOT MEPEHOCHBIMU HAXKJJAYHBIMU KPyTaMHu.

B MaccoBoMm npou3BOACTBE MIMPOKO MTPUMEHSETCS TPABJICHUE B KUCJIOTE C MO-
CIEIYIOIIECH HEeUTpaanu3auen B meJI04H.

[Iponecc cBapku COMPOTUBICHUEM BBIMOJHSAIOT B MOCIE0BATEIBHOCTH:

1) meranau ¢ POBHO OOpE3aHHBIMH, XOPOIIO 3aYUIICHHBIMH TOPIIAMH 32)KUMAIOT B
anekTpoaax (ryokax) MaliuHbl U CIABINBAOT;

2) BKJIFOYAIOT CBAPOYHBIA TOK, M TOPIIOBBIC MOBEPXHOCTH JCTAJICH Pa30rpeBarOTCs
110 BBICOKO#I TeMIIepaTypbl (sl HU3KOyrepoaucToii cramu 1200 — 1250 °C);

3) TpOM3BOIAT OCAJKY Pa30TrPETHIX TOPIIOB;

4) BBIKIIOYAIOT CBAPOYHBIN TOK U JCTAJIH BRIHUMAIOT U3 3a)KUMOB.

K ocHOBHBIM mapaMeTpaMm CTBIKOBOW CBapKd CONPOTHUBICHUEM OTHOCSTCS:
CBApOYHBIN TOK; JJIMTEIBHOCTh HarpeBa (BpeMsl CBapKH); BEJIMUMHA JIaBJICHUS Ocal-
KH; YCTAaHOBOYHAS JJIMHA, T. €. IJIMHA KOHIOB JE€Tajel, BHICTYNAIOMINX U3 3JIEKTPO-
JIOB; BEJIWYMHA OcaJiku. PaccMOTpUM JNanbliie BIUSHUE OTHAEJIBHBIX MapaMeTPOB pe-
’KMMa Ha Ka4eCTBO CBapHOTo CThiKa (puc. 2.1).

CBapouHbIil TOK OKa3bIBaeT OOJIbIIOE BIUSHUE HA KauecTBO cBapku. l[Ipu ma-
JIOM TOKE€ MOTYT MOSIBUTHCS HEMPOBAPhl U BKIIOYEHUSI OKUCIIOB, CIIMIIKOM OOJIBIIION
TOK MOXET MPUBECTH K MEPErpeBy U MEPEKory Meraiia. BenuunHy Toka moacuuThi-
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BAIOT KaK MPOU3BEJICHHE HEOOXOIUMOit
IUIOTHOCTH TOKa Ha IUJIOIIAb TONeped-
HOTO CEYCHHUS 3aroTOBOK. [LIIOTHOCTH
TOKa JIOKHUT B JJOBOJILHO HIMPOKUX Ipe-
nemax 10 — 200 A/’ C yBennueHnem

a)

P

“__“w”___} IUIOLIAAA NIOIIEPEYHOI0 CEYEeHHUs HeTa-
A 3 JMed TUIOTHOCTh TOKa CIIENyeT YMCEHb-
T R warb. [[BETHbIE METaJIbl U UX CIUIABBI
2 CBapUBAlOT Ha TOKaX OOJBIIMX TJIOTHO-
a — CTEePIKHH; O — TpyOBI ctedl. CBapOUYHBI TOK PETYJIUPYIOT Iie-

Pucynok 2.1 — CTbIKH, CBApEHHBIE Me-  PEKIIIOYATEIIEM CTYIIEHEH MOIIHOCTH.
TOJIOM COTIPOTUBIICHUS JImuTenbHOCTh HarpeBa WM Bpe-

M IPOXO0KJACHUSI TOKA Yepe3 AeTalu 3a-
BHCUT B OCHOBHOM OT BBHIOPAHHOMW TJIOTHOCTH TOKA M TUIOIIAIA TOTIEPEYHOTO Cceue-
HUSl CBApPUBAEMBIX JIETAJCH M COCTABJISET OOBIYHO JECITHIC IO CEKYHIbI WA HE-
CKOJIbKO ceKyHJ. C yBeIMYeHHEM IUIOIIAJN MOMNEPEYHOTO CEYEHUsS MJIUTEIIbHOCTD
HarpeBa yBenuuuBaeTcs. [Ipy cluikoMm JIMTENbHOM HarpeBe BO3MOXKHO 0Opa3oBa-
HHE B CTBIKE OKHCJIOB M MAaJIOIUIACTUYHOW MEPETPETON CTPYKTYphl MeTana. Bpems
MPOXOXKACHUS TOKA PETYIUPYIOT WM BPYUHYIO HAXKATUEM Ha MyCKOBYIO KHOTIKY, WJIH
CIIeMAJIbHBIMHU YCTPONCTBAMU B BUJI€ KYJIAYKOB TOKA U JIp.
JlaBneHune ocajku BHIOMPAIOT B 3aBUCMMOCTHU OT TLJIOIIAIA TTONIEPEYHOrO ceue-
HUs, TEMIIepaTypbl HarpeBa U Mapku Mertaiia. [Ipu HegoCcTaTOUHOM JaBICHUU MO-
KET TOSIBUTHCS HEMpOBap, a MPU M30BITOYHOM JABJICHUU BO3MOXKHO OOpa3oBaHME
TpeuuH. J(aBieHue ocajku MOACUYUTHIBAIOT KaK MPOU3BEACHUE YJIEIBHOIO JTaBJICHUS
Ha IUIOHIAJb MOMEPEYHOr0 CEYEHUs 3arOoTOBOK. Y IEJIIbHOE AABJICHUE, IPUMEHIEMOE
IIPU CBapKe IIBETHBIX METAJJIOB U CIUIaBOB, coctapisieT 10-15 MH/m? (1-1,5 KF/MMZ),
a mpu cBapke crameii — 20-50 MH/M® (2-5 xr/mm®). JIist yCKOpEHHsI HarpeBa B
HavyaJlbHbII MOMEHT CBapKH JAeTCs HEOOJBIIOE JaBJICHUE, a KOHILY CBapKu, T. €. B
MOMEHT OCaJIKH, €r0 yBEIWYMBAIOT. MeXaHu3M pPeryJUpOBKU BEJIWYUHBI JaBICHUS
OCaJIKi y MAIllMH Pa3JIMYHbIX TUIOB Pa3JIMYHbIN: HATSITOM MPYKUHBI, KyJauKOM TO-
Jlauu, U3MEHEHUEM JIaBJICHUS BO3/lyXa WJIK Macjia U T. . Y CTAHOBOYHAs JIJIMHA OKa-
3pIBa€T OOJIBIIOE BJIUSHUE HA HarpeB cBapuBaeMbIX JeTanei. [Ipu HeOGombIIOMN
yCTAaHOBOYHOMW JJIMHE CTBHIK HATPEBAETCsl IUIOXO BCIEICTBUE YCUJIEHHOTO OTBOJA
Telia B MEJHBIE AJIEKTPOibl (TyOKH), oxJlaxkaaeMble Boaou. [Ipu OonbIioi ycraHo-
BOYHOM JJIMHE B XOPOIIIO HATPEBAEMOM CTBhIKE 00pa3yeTCsi CIMIIKOM OOJIbIIOE YTOJ-
HIEHUE, KPOME TOr0, BO3MOKHA MOTEPS] YCTOMYMBOCTH U MCKPUBJIIEHUE CBapuBae-
MBIX jaeTtaiieii. OOBIYHO YCTAHOBOYHAS JJIMHA NMpUHUMaeTcs paBHou 0,5-2 nuamer-
pa crepxHs. [Ipu cBapke pa3HOPOJHBIX METAVIOB MX YCTAHOBOYHAS AJWHA pas-
avuHa. BennunHy ocagku BeIOMPAIOT B 3aBUCUMOCTH OT MOMEPEUYHOrO CEUYECHUS
cBapuBaeMbIX AeTalied B mpeaenax 2-10 mm. O0mas ocagka pacupeaesiercs Ha
0CaJKy MOJl TOKOM U ocaaky 0e3 Toka (tadiu. 2.1). [Ipu HegocTaToyHOM Ocagke
B CTBIKE BO3MOYXHBI HENMPOBAPHI, OKUCIBI U LIJIAKOBBIE BKIOUeHUs. [Ipu 3aBbI-
IIEHHOW BEJIMYMHE OCaJKU BO3MOXXHO HCKPHUBJIEHHE BOJOKOH U OOpa3oBaHUE
TpEUIUH.
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Tabnuna 2.1 — OpueHTHUPOBOUYHBIE PEKUMBI CBAPKU COMPOTUBICHUEM MPYTKOB
W3 YIJIEpOJUCTON CTAIU

I170- [Ipumnyck Ha ocaaxky, MM
manb
[Lnot-
ceye- | YCTaHOBOYHAs HOCTE [Iponomxu-
HUs JUTMHA 00enX ITox bes TEIbHOCTD
O6mryro TOKa,
3aro- | 3aroTOBOK, MM TOKOM | TOKa 2 Harpena, ¢
A/Mm
TOBKH,
MM
7 7 2,2 1,6 0,6 — 0,2-0,3
25 12 2,5 1,7 0,8 200 0,6-0,8
50 16 2,7 1,8 0,9 160 0,8-1,0
100 20 3,0 2,0 1,0 140 1,0-1,5
[Ipumeuanue. [Ipunyck Ha ocajky ykaszaH IJis 3arOTOBOK C IJIOTHO MOJOTHAH-
HbIMU TOopliamu. JlaBnenue ocaaku 13 MH/nm? (1,3 kr/mm®).

Ceapka onjiaejienuem

DTOT cnocod MPUMEHSIETCS TIPU CBapKe JIeTalield U3 YIIIEPOAUCTBIX U JIETUPO-
BaHHBIX CTajiei ¢ OOJBIITNM TOTMEPEYHBIM CEUCHUEM, TOHKOCTEHHBIX JIeTaleil ¢ pas-
BUTHIM CEYECHUEM IIPU CBapKE Pa3HOPOHBIX METAIJIOB (CTallb C MEJIbIO, ME/Ib C aJII0-
MuHHEM) U T. 1. [Ipu cBapke oruiaBieHHEM K MOJATOTOBKE TOPIIOB JeTalell 0COOBIX
TpeOOBaHU HE MPETBSBISIOT, B MPOIIECCE OIIABICHUS BCE HEPOBHOCTH HA MOBEPX-
HOCTHU CThIKA OIUIABJISIIOTCS M BbIpaBHUBAIOTCA. Ha cBapKy MOTyT moctynarh JAeTalu
HEIOCPEACTBEHHO TOCJIE PYOKU WJIM Ta30BOM PE3KH C OKAIMHOM U Ja)e P>KaBUMHOM
Ha MOBEPXHOCTU TOPIOB. EnuHCTBEHHOE TpeOoBaHME K 3arOTOBKAM — 3TO XOpOIIas
3a4MCTKA UX [TIOBEPXHOCTEN B MECTAX TOKOIOABO/IA.

CyIIHOCTh CBapKHU OIJIABIIECHHEM COCTOUT B TOM, UTO MEXK]ly TOpLIAMU JeTajen
IpY MEJICHHOM UX CONMIKEHHMH 10T TOKOM B OJTHOM MJTM HECKOJBKMX TOYKaX BO3HH-
KAET AJIEKTPUUYECKUN KOHTAKT. B pe3ynpTare HE3HAUUTENbHOIO JABJICHUS B KOHTAKTE
€ro TIEPEXOHOC COMPOTUBIICHUE OYEHBb BHICOKOE. B KOHTaKTE BBIIEISETCS OOJBIIOE
KOJIMYECTBO TETUIa M MEXIYy TOPIIaMU JIeTajiell 00pa3yeTcsi mepeMbIuKa KUIKOTO Me-
Tajuia. JTa NepeMbIUKa MOJI ACHUCTBUEM PACKAJICHHBIX ra30B B3pPHIBACTCS U JKUJKUU
MeTaJll BBIOpAchIBaeTCsl U3 CThIKa B BHUJI€ UCKp, OpbI3T U mapoB. [Ipu nanpHeliem
MEJIJIEHHOM COJIMKEHUHU JICTAJIEH B COMPUKOCHOBEHUE BXOMST CIEAYIONIUE YACTU Me-
TaJlja, KOTOPBIE TAKXKE PACIUIABIISIIOTCS W B3pbIBatoTCs. Korma Bcs moBEpXHOCTH TOP-
1[OB OIUIABUTCS U MOKPOETCS TOHKHUM CJIOEM YKUJIKOTO METalja, JETalld PEe3KO CHaB-
JIMBAIOT U BBIKIIIOYAIOT TOK. [Ipy cAaBIMBaHUM UKW METAILT BHITECHSIETCS BMECTE
C OKHCJIaMH M3 CThIKa, 00pa3ys Tak Ha3bIBAEMbIN I'paT, a PacrooKEHHBIN M0l HUM
TBEPABIM MeTaul cBapuBaercs. Kak yka3pIBaJIOCh paHee, CBAPKY OILIABIEHUEM MOXK-
HO OCYIIECTBJISITh HENPEPBHIBHBIM OIUIABIEHUEM WJIM OIUIABJIEHUEM C IIPEABAPUTEI b-
HbIM nogorpeBoM. I[Ipouecc cBapku HENpEpHIBHBIM OILIABICHUEM ITPOTEKAET B IO-
CJIEIOBATEIBHOCTH:
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1) nmetanu 3aKUMAIOT B 3JCKTPOIbI (TyOKH) MAIIuHBI C HEOOJIBIIUM 3a30POM;
2) BKJIFOYAIOT CBAPOYHBIA TOK M COJFMDKAIOT JCTAIHM, MPU 3TOM BO30YyKIaeTcs

POILIECC OTUIABIICHUS,

3) naroT ocajKy IO TOKOM;
4) TOK BBIKJTFOYAIOT U JAIOT OKOHYATEIHHYIO OCaJKy 0e3 TOKa;
5) meranau 0CBOOOXKIAIOT M3 3a)KUMOB.

[Ipomecc cBapku OILUTABJICHHEM C TPEIBAPUTEILHBIM MOJOTPEBOM IMPOTEKACT
AQHAJIOTUYHO, TOJBKO IMepes] HadaJoM OILIaBJICHHUS JIeTal MOAOTPEBAIOT HETOCPE/-
cTBeHHO B MamuHe. [TogorpeBaTh MOKHO METOJaMHU CONPOTHBIICHHS WU TPEPHIBU-
CTOTO OIJIaBJICHUSI.

[Ipu mojgorpeBe METOIOM COMPOTUBIICHUS JETANIM CONMKAIOT MPU BKIIOUYECH-
HOM CBapOYHOM TOKE M BBIJIEPKUBAIOT B COMKHYTOM cocTostHuu 0,2-5 ¢ (B 3aBuCH-
MOCTH OT CEUCHHsI). 3aTeM HMX Pa3BOASAT M CHOBA CBOJST, OOIEE YUCIO TAKUX CMBbI-
kaauit MoxkeT ObITh 3—30. [Tocme HarpeBa TopioB A0 temmepaTypbl 800—1100 °C
BO30y’KJ1aeTCs MpoIlecc HEMpephIBHOTO orutaBienus. [Ipu momorpeBe MeToaoM mpe-
PBIBUCTOTO OIUTABJICHHS JIETATN MEPUOJANYECKH CMBIKAIOT U Pa3MBIKAIOT MO TOKOM.
Topitel Tpu ’TOM Pa30TPEBAIOTCS ¢ OOMIBHBIM BBIOpAChIBAHUEM HCKD U3 CThIKA. [1o-
CJIe TIOCJICTHETO Pa3MbIKaHWS HAYMHACTCS MPOIECC OIUIaBicHUSA. B nmampHEimeM B
o0oux Ciydasx MpOIecC MPOTEKAET TakK K€, KaK M NMPH HENPEPHIBHOM OTUIABJICHUH
(puc 2.2). lns Bo30YXIAeHUS U MOAJEPKAHUS YCTOMYMBOIO MpOLEcca OIJIaBiICHUS
HEO0OXOIMMO TOBBIIIICHHOE TI0 CPAaBHEHUIO CO CBAPKOHM CONMPOTHUBIICHHEM HaIpshKe-
HUE Ha 3JIEKTPOJaX MaIIuHbI (Tab. 2.2).

Tabmuma 2.2 — MuHUMalIbHBIE 3HAYEHUS HAPSHKEHUS X0JIOCTOro Xoa, B

IInmomane ceueHms, MM°
o
o o | &
Crioco6 5 oclo |88 |8 |8
m0co0 CTBIKOBOM CBapKHU _le 218 S | & 3 | S
s | g || w =) o | o
o ; o | o o | & S | S
o S | 1 S | S n | S
N | o — | o — N o
ConpoTuBIIeHHEM 152 25 (3 —_— - | — | —
HenpepbIBHBIM OIIaBJICHUEM 4 145 |5 6,5 |8 10 | — | —
OnnaBieHueM ¢ TMpeaBapurelb- | 3,9 | 4 45 |5 55 |6 6,5 |7
HBIM ITOJIOTPEBOM

BblcaeHHsIA MaeTann

= %

a — CTepkHH; O — TpyOBI
Pucynok 2.2 — CTbIkH, CBapEHHBIE
OIIaBJICHUEM

PaccmoTpum, kKak BBIOMpAIOTCS
mapamMeTppl peXuMma IS CBapKHU
OTLIABJICHUEM.

CBapouHBIii TOK yCTaHABJIMBA-
I0OT B 3aBHCHUMOCTH OT HEOOXOIUMOM
IUTOTHOCTH TOKa. [ITOTHOCTH TOKa mpH
CBapKe HEIMPEPHIBHBIM OILIABJICHHEM
YTJIEPOAUCTBIX CTaJel JOJDKHA OBITh

a
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MEHbIIe, YeM Tpu cBapke comporusierneM (10-50 A/mm?). IIpy cBapke OILIaBICHH-
€M C MIPEeABAPUTEILHBIM MOJIOTPEBOM IIOTHOCTh TOKA MOKET OBITh YMEHbIIICHA 110 3-
10 A/mm®. TIpu cBapKke IIBETHBIX METAILIOB U CIUIABOB IUIOTHOCTH TOKA YBEIHUMBAIOT
710 100-150 A/mm’.

VYcraHoBouHas JJIMHA TIPU CBapKe OIJIABJICHHEM OKa3bIBA€T TAKOE YK€ BIUSHUE
Ha KaueCTBO COCIMHEHUS, KaK U MPU CBApKE CONMpOTUBICHUEM (Tab. 2.3).

Tabnuua 2.3 — YcraHoBoYHas AJIMHA IPYTKOB U TPYO U3 pa3HOPOIHBIX
METAJIJIOB IIPU CBapKE OIUIABICHUEM

OpueHTupoBOYHAS
Merain yCTaHOBOYHAs JIJTMHA,
JIOJIM THAMETPA JIeTalIN OtHoieHue
YCTaHOBOYHBIX
S 2 § : JUTHH
IlepBas neranp Bropas neranb Qo o =
QO O = O
= m =
Huzkoyriaepoaucras Yriaepoaucras
y p ')1 p I[ 1,0 015 115 - 210
cTajb cTalib
Huskoyrnepoaucras
AycreHutHas
WM HHU3KOJIETHPOBAH- y 1,2 0,5 20-25
cTaib
Has CTajlb
BricTpopexymmas
VriepocTas cTamb POPEyII 0,75 0,5 13-1,5
cTaJb
Cranb JlaTyHb 1,5 15 1,0-1,2
Crainp Menb 2,5 1,0 2,0-2,05

*
OmaBnseTCs TIaBHBIM O6p8.30M CTallb.

CKopocTh OIUTaBJIEHUSI OKa3bIBAET OOJIBLIOE BIMSHUE HAa HarpeB aetanei. [Ipu
HEOONBIION CKOPOCTH OIJIAaBJICHUSA YBENUUMBaeTca riayOuHa mporpeBa. OOGBIYHO B
HayaJie IpoLecca CKOPOCTh OIUIABJIEHUsT HEOO bIIasi, 0COOCHHO MPU CBAapKe AeTaleu
¢ 607bIIMM MONIepeyHbIM ceueHueM. Ilepes ocankoil, Bo n30exaHue OKUCICHUS TOP-
1[OB JIeTajel, CKOPOCTh OIUIABJICHUS YBEIUUUBAIOT (Ta0d. 2.4).

Tabnuua 2.4 — CKOpOCTH OIUIaBJICHUS U OCAJKH MPU CTHIKOBOM CBapKe pa3iMyYHbIX

Merauios
CKOpOCTb OIIaBJIEHUs, MM/C CxopocTb
Meraimn . | ocamku, MM/C

cpemHsis nepes 0CaaKoi (He MeHee)
Huskoyraepoaucras craib 05-15 2—-5 15-20
HuskonerupoBanHas cTajib 15-2 4-5 20-30
AyCTEeHHUTHas CTallb 25-35 5-7 30-50

Jlerkue cruiaBbl 3-7 8-15 100 — 200
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CKopocTh OCaIKU B HECKOJBKO pa3 MPEBBIIIAET CKOPOCTh OIUIABJIEHUS U pac-
TET C YBEJIMYECHUEM CKIIOHHOCTH METaJIa K OKUCIICHUIO.

[Tpu HEeOOIIBIIION CKOPOCTH OCAJIKM YaCTHIIBI OKHCIIOB M 3arpsi3HEHUI HE ycIe-
BAaIOT BBIJIABUTHCS W3 CTHIKA, a CJIEAOBATEIbHO, MMPOYHOCTh €ro CHUXKAETCA (CM.
Tadm. 2.4).

JlaBneHue ocaJky BRIOMPAIOT MO MJIOMIAIU MMONEPEYHOTO CEUEHUS 3ar0TOBOK U
HEO0OX0IUMOMY YyJIeNIbHOMY JAaBJICHHIO, 3aBHUCSIIEMY OT croco0a CBApKH M MeTajuia
(Tabm. 2.5).

Tabnuua 2.5 — OpueHTUPOBOYHOE yIETBHOE JIABJIEHUE OCAJIKHU MPU CTHIKOBOU
2 2
cBapke orutaBienneM, MH/M* (kr/mm?)

MeTat CBapka HenpepbIBHBIM CBapka O1JIaBJIE€HUEM C

OIUIaBJICHHEM 0JIOTPEBOM

Huskoyrnepoaucras 80 —100 (8 — 10) 40-60(4-6)

CTaJlb

CpenneyriaepoaucTas 100 - 120 (10 - 12) 40-60(4-6)

CTallb

Bricokoyriepoaucras 120 - 140 (12 - 14) 40 -60 (4 -6)

CTaJIb

HuzkonerupoBannas 100 -120 (10 - 12) 40-60(4-6)

CTaJIb

AyCTeHUTHAs CTaJlb 160 — 250 (16 — 25) 100 — 180 (10 — 18)

Menb 250 — 400 (25 — 40) — —

AnroMuHMHI 120 — 150 (12 — 15) — —

AJFOMUHHUEBBIC CIUIABBI 130 — 200 (13 — 20) — —

Jlatyup 140 — 180 (14 — 18) — —

bponza 140 — 180 (14 — 18) — —

Turan 30-60 (3-16) 30-40(3-4)

Yyryn 80 — 100 (8 — 10) 40 -60 (4 - 6)

B pesynbTare omnaBieHHS W OCAAKH pa3Mep JAeTajeidl yMeHbIIaeTcs. JTO
HEO0OXO0/IMMO YYHUTHIBATH MTPH Pa3METKE U PE3KE 3arOTOBOK.

JIyist monydeHusi TOTOBBIX CBAPHBIX M3JEIMA HEOOXOJIMMOM UITMHBI 3arOTOBKU
JIOJIKHBI OBITh M3TOTOBJICHBI C OMPENEIEHHBIM MPUITYCKOM Ha OIUIABICHUE U OCAJKY
(puc. 2.3, Tabm. 2.6).

[IpaBUIBHO YCTAHOBJIEHHBIM PEXUM OOECIEYMBAET XOPOIIEe KayecTBO CBap-
HOTO CThiKa. Bo3MOXxHBIE A€(EKThI, CBS3aHHbIE C HApyIICHHEM DEKHMMa CBapKH, a
TaK)Ke MPUYMHBI UX BOSHUKHOBEHHMSI PUBEIECHBI B TA0J. 2.7.
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Tabnuna 2.6 — [Ipumnycku crep>kHEH U3 HU3KOYTJIEPOJAUCTHIX U HU3KOJIETUPO-
BaHHBIX KOHCTPYKIIMOHHBIX CTajiei (Ha 00a cTep kHs)

= [Ipumyck npu cBapke ¢ 1nojo- [Ipumnyck npu cBapke Hemnpe-
g* i.\ % §“N IPEBOM, MM PBIBHBIM OIJIABJIEHUEM, MM
= § g 5 é HA TI0J10-
S S = . Ha . | Ha oras- Ha
M § = S obuyit TpeB 1 0CazKy 00l JICHUE OCaJIKy
o OIUIABJIEHUE
5 20 — — — 6 4 2,0
10 78 7,3 5 2,3 8 5,7 2,3
14 154 9,3 6,5 2,8 12 9,5 2,5
18 254 11,2 8,0 3,2 16 13 3,0
22 280 12,6 9,0 3,6 18 14,8 3,2
26 530 15 11,2 3,8 22 18,5 3,5
30 707 16 12,0 4,0 25 21,5 3,5
36 1018 18 15,0 5,0 30 26 4,0
40 1257 20 14,5 9,9 33 28,5 4,5
[Ipumeuanusi: 1 CymMmapHas ycTaHOBOYHasi JjIMHA paBHa 1,5 nuamerpa
CTEpXHSI MIPU CBAPKE HU3KOYIJIEPOAMUCTHIX CTaner u 2 — 2,4 nuaMerpa CTEpKHS
IIPU CBAapKE HU3KOJETUPOBaHHBIX cTaner. 2 [Ipn Hammumm 3a30pOB MEXKIY HEPOB-
HO CPE3aHHBIMU TOPLIAMH CJIEYET COOTBETCTBEHHO YBEJIIMYUThH OOIIMI MPUITYCK Ha
CBapKy (3a cyeT mpumycka Ha ormasieHue). 3 Ilpumnyck Ha ocaaKy Mo TOKOM CO-
craBnsgeT 40 — 50 % o611ero mpumycka Ha OCaJiKy.

d d
L

.

[

23751
1
1
1
1

|
|
Ir-I-I-I-IHI
I
|

b f i oef

a — MIPUITYCK Ha OIUIABJICHUE U OCAJIKY; O — MPUITYCK Ha OTUIABIICHUC;
B — IPUITYCK HA OCAJIKY IOJ] TOKOM; I' — MPUITYCK Ha OCaJKy 0e3 ToKa
Pucynok 2.3 — Pacnipenesnenue o011ero npumycka npu CTbIKOBOM CBapKe

Tabnuna 2.7 — JledexTs! pu CTHIKOBOI CBapKe
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Bun nedekra Bo3moskHbIe mpuunHbl 00pa3oBaHus 1eEKTOB
[llmakoBeie | Heycronuusoe omasienne. Manas Benmuuna ocanku. Ilpexne-
BKJIIOYEHHSI B | BDEMEHHOE BBIKJIIOUECHHE TOKA
CTBIKE
Henposap Maitas momHocTs MammHbl. Huszkoe nasienue ocanku. Ilimoxas
NOATOTOBKA TOPLOB. Masiblii IPUITYCK HA OIJIABJICHUE U OCAJIKY
[Teperpes me- bonbiion cBapouHsbii TOK. Benuk npumnyck Ha OIUIaBJICHUE U
Tajuia OCaJIKy. 3aBBIILICHA YCTAHOBOYHAs JUIMHA
Tpemnsl B | bonbmoe gasienue ocaaku. Hemocratounslil npeaBapUTEIbHBIN
30HE CBapKu HarpeB. Mana ycranoBo4Has jumHa. lleperpes meramna
Cwmemenne Henocrarounas xxecTkocTh 3akMMOB. [110Xast moaroroBka Top-
TOPLIOB 3ar0TO- 1HOB. bonpmas ycTaHOBOYHAsA JITIMHA
BOK
[Toarapsl mo- [1noxast 3a4uncTKa NOBEPXHOCTH 3arOTOBOK. 3arps3HEHBI AJIEK-
BEPXHOCTH 3a- | Tpojbl. Manoe ycunue 3axatus. [1noxoe oxiiaxkaeHue 3JIeKTpo-
TOTOBOK B Me- OB
CTax TOKOMOJ-
BOJA

2.2 IIpoBenenue padoThl
ObGopynoBaHue U MaTePUAJIbI

MamvHa 1715 CTBIKOBOM CBApPKHU.

[Ipecc s ucnpITaHU HAa YroJ1 3aruoa.

Tucku.

MuiutnmeTpoBast IMHEHKA.

[IITaHTEeHUUPKYJIb.

MonoTok.

3youiio.

HanuibHuk.

HaGop pa3HbIX cTep:KHEH U3 CTaIH, IBETHHIX METAJIOB M MX CILJIABOB.
10 IMepenBuxkHOM TaOOPATOPHBIN CTYJI ¢ HAOOPOM HEOOXOIUMOTO WHCTPYMEHTa U
CIIECLIOJICKIbL.

O©COoOoO~NO OIS, WN B

A IIpakTHyeckoe 03HaAaKOMJICHHE C TEXHOJIOTHEell CTHIKOBOM CBapKH
CONPOTHBJICHUEM

1 3aroToBuTh TAbMUIy IS 3amMyceld JAHHBIX M3MEPEHUN W HAOIIOACHHHN (CM.
dbopmy oTuera).

2 Jlnsg naHHOW TUIOIIAAM TOIMEPEYHOTO CEUYEHHUs, ISl KaKJIOW Mapbl 3aroTOBOK
(cranp, Menb, JaTyHb, ATIOMUHUIA) MOA00PATh MO TAOIULAM PEKUM CBAPKHU U
HaCTPOUThH MAILIMHY.
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~NOo o1 h w

3axxaTh JeTaNM B 2JIEKTpoaax (TyOKax) v 3aMEPHUTh PACCTOSTHUE MEXKITY HUMHU.
CBapuTh CTHIKH METOJIOM COIPOTUBIICHUS.

IToBTOPHO 3aMepUTH PACCTOSHUE MEXKTY JIEKTPOJAAMH.

[loxcunTath cyMMapHyIO BEIMUUHY OCaJKH 00EHX 3arOTOBOK.

[TonoOpath pexuM U CBAPUTH BCTHIK Pa3HOPOJHBIE METAILIbI (CTalb + JIATYHb,
JaTyHb + MeJib).

CBapuTh HECKOJIBKO CTBHIKOB M3 HU3KOYIJIEPOJUCTOM CTaM, U3MEHSS MPU ITOM
UX YCTAaHOBOYHYIO JUIMHY U OTNPEEss BETUUHHY OCAIKH.

OLIEHUTh KaueCTBO CBAPHBIX CTHIKOB IO BHEIIHEMY BUY W UCIBITATh CBApPHBIC
CTBIKHU Ha YroJl 3aruba.

b IlpakTnyeckoe 03HaAKOMJIEHHE C TEXHOJIOTHel CTIKOBOM CBAPKHU
OIJIABJICHHEM

OBnazieTh MPaKTUKOM OIUIABIICHUS, COMTPOBOXKAAIOIIETOCS HMHTEHCUBHBIM HUCKpe-
HUEM.

3arotoBUTh TAONMILy AJiIS 3alKCeil JAaHHBIX U3MEPEHUN U HaAOIOACHUU (CM.
dbopmy oTuera).

JInst maHHOM TUIOIIAIHN TTOMIEPEYHOr0 CEUYEHUS 3ar0TOBOK U3 YIJIEPOJAUCTOM H Jie-
TUPOBAHHOM CTaiK MOJ00paTh MO TAOJIMIIAM PEKUM CBAPKHU U HACTPOUTH MalllU-
HY.

CBapuTh METOJOM OIUIABJIEHUS C HOPMAJIBHBIM BBIKJIIFOYEHHUEM TOKa (TIociie
Hayajia OCaJiKu).

[ToBTOPUTH CBapKy C MPEKAECBPEMEHHBIM BBIKIIOYEHHUEM TOKa (Mepe] HadajaoM
OCaJKH).

OLEeHUTh KaueCTBO CBAPHBIX CTHIKOB IO BHEIIHEMY BUJY M UCIBITATh CBapHbIC
CTBIKU Ha yroJi 3aruoa.

B BoisiBiieHue BJAMSIHUS OT/A€JbHBIX IAPAMETPOB Pe:KMMAa CTHIKOBOI CBapKH HA

w

IMPOYHOCTH CBAPHOI'0 COCAMHCHUA

3aroToBUTH TAOMMLY JUIS 3amUceld JAHHBIX M3MEPEHU W HaOIIOACHHM (CM.
dbopmy oTueta).

JIist 1TaHHOM TJIOIIA Y MOTEPEYHOT0 CEYEHUs! 3arOTOBOK MOA00paTh Mo Tadiu-
[[aM PEKUM CBapKH M HACTPOUTH MAIIUHY.

CBapuTh BCTBIK METOJIOM OILJIABJIEHUS TPH MAPBI 3arOTOBOK.

Onpenennuth Ka4ecTBO CBAPHBIX CTHIKOB 10 BHEIIHEMY BHUIY U Ha 3arub u yOe-
JUTHCSI B IPABUIIBHOCTH YCTAHOBJIEHHOTO PEXHUMA.

[ToBTOPHUTH CBapKy ApPYTHX 3aroTOBOK, U3MEHSISI IPU 3TOM B OJHY U APYIYIO
CTOPOHY OJIMH W3 MapaMEeTPOB PEKUMa: a) CBAPOUYHBIN TOK (IIpH MTOMOILHM IEepe-
KJII0YaTeNsl CTyNeHe MOIIHOCTH); 0) CKOPOCTh OIIABJICHHUS; B) CKOPOCTh OCa/l-
KH; T') TaBJICHHUE OCAIKH.

OueHuTh KauecTBO CBAPHBIX CTHIKOB 10 BHEIIHEMY BH]ly, Ha 3aru0 U BBISIBUTH
BJIMSIHUE KAXKJIOT0 TapaMeTpa pekruMa CBapKu Ha MPOYHOCTh CThIKA.
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KoHTpoJibHBIE BONIPOCHI

[HEN

HazoBuTte ocHOBHBIE CTIOCOOBI CTHIKOBOM CBapKH.

2 OnumuTte TeXHUKY BEIICHUS CBAapPKU COMPOTUBICHHWEM W HETPEPHIBHBIM OIJIaB-
JICHUEM.

3 Kaxk mpousBoauTCs MOAOTPEB AeTajeii MpU CBApKE OIUIABIICHUEM C TIPEIIBAPHU-

TEJIbHBIM MTOJOTPEBOM?

2.3 Otyert o J1abopaTopHoii padoTe Ne2

O3HaKOMJICHHE C TEXHOJIOTHEH CTBIKOBOI CBAPKH U OIpe/ieIecHUe BIAUSHUSA
apaMeTpPoOB pPeXKMMa CBAPKH HA IPOYHOCTH COeIMHEHUA

damuins CTyIeHTa

['pynma JlaTta BBITOTHEHUS paOOTHI

A TlpakTHYecKoe 03HAKOMJIEHHE € TeXHOJIOTHel CTHIKOBOI CBAPKH CONPOTHBJIEHHEM
(OO6mwmit BU CThIKA, CBAPEHHOTO COMTPOTUBIICHUEM )

Tabnmia 11 3anuceil JTaHHBIX U3MEPEHUN U HAOJII0 ICHUI
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BriBosbl 1o pabote

b IlpakTn4yeckoe 03HAKOMJIEHHE C TEXHOJIOTHEl CTHIKOBOM CBAPKHU
OIIABJICHUEM

(OOmmit BUJ CThIKA, CBAPEHHOTO OTUIABICHUEM )

BriBosib1 110 paboTe

Tabnuia aJist 3anuceil JTaHHbIX U3MEPEHUN U HAOII0ICHUI
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OIIPEJAEJIEHHUE AKTUBHOI'O COITPOTUBJIEHUSA BTOPUYHOI'O
KOHTYPA

3.1 O0mue cBeaeHus

OcCHOBHBIE Y3JIbI TOUYEYHBIX MAIIHUH I KOHTAaKTHOM CBapKH: CTaHUHA (KOp-
yC), CBapOYHBIN TpaHcPopMaTop C MEepeKIroyYaTeaeM CTyNeHed MOIIHOCTH; dJie-
MEHTBI BTOPUYHOTO KOHTypa (XOOOTBI, AJIEKTPOAOJEPKATEIU, DJICKTPOJIbI); MeXa-
HU3M CXKATHS; DJIEKTPUYECKOE YCTPONCTBO; BKIIFOYAIOIIIEE M BBIKIIIOYAIOIIEE YCTPOU-
CTBa; THEBMATHUYECKasi CXeMa C 3JIeMEHTaMHU ITHEBMOAIIapaTyphl; CUCTEMAa BOJISTHOTO
OXJIXKICHHUS.

st ynobcTBa M3y4eHHUs] TOUCYHBIX MAIlMH PACCMOTPUM MOJAPOOHEEe yCTPOu-
CTBO Ka)XJIOTO Y3Ja, U3 KOTOPBIX KOMILIEKTyeTcsl MamnHa.CTaHMHA BBIMOJIHAECTCS
JIMTOM WM CBApHOW. B MammHax ¢ MHEBMAaTUYECKUM HPUBOJOM MEXaHU3Ma CHKaTUs
CTAHHWHY CBAapHUBAaIOT U3 TPYO, KOTOPbIE OJHOBPEMEHHO CIyKaT pecuBepamu (pe3ep-
Byapamu) JJI CKaToro Bo3myxa. CBapodHbIid TpaHcPopMaTop AT TOUSYHOW Malu-
Hbl HUYEM HE OTJIMYaeTcsl OT TpaHchopMmaTopa AJisi CTHIKOBBIX MAalllMH, YCTPOMCTBO
KOTOPOTO paccMOTpeHo B abopaTopHoii padoTe Nel. Xo0OoTsI (pykaBa, KOHCOJIU WU
IJICYM) CIIY>KaT JJis MOJIBOJIa TOKa OT BTOPUYHON 0OMOTKHU TpaHchopmaTopa U mepe-
Ja4u yCUJIUSL OT MEXaHU3Ma CIKAaTHsl HETOCPEJCTBEHHO K dJiekTpoaaM (puc. 3.1). Xo-
OO0TBHI U3TOTOBIISIOT U3 MEIH WJIK OPOH3HI.

B)

a — X000T C THE3/I0M TOJI AJIEKTPOJ0IepKaTelb, O — X000T CO CheMHOMU
KOJIOJIKOM; B — XO0OT C AJIEKTPOJOM
Pucynok 3.1 — KoHcTpyKinu X000TOB TOUEUHBIX MaIlIuH

DIEKTPOAOAEPIKATENN — ATO MIPOMEKYTOUHOE 3BEHO MEXIy X000TOM H dJICK-
TpoAOM. B 3aBHCHMOCTH OT criocoba 3aKperieHHs JIEKTPOJOB OHU OBIBAIOT ABYX
OCHOBHBIX THIIOB: C KpPEIUICHHEM dJIEKTpoja Ha KoHyce (puc. 3.2, a); ¢ KpermJe-
HUEM 3JIeKTpoja Ha pe3rde (puc. 3.2, 0).

KOHCTpYKTHUBHO 31€KTpOIoAepKATENbh MPEACTABISIET COO0M METHYIO WU Jia-

TyHHYI0 TpyOKy | nuamerpom 20— 40 MM ¢ BHYTpEHHHM KaHAJIOM AuameTpom 14-18
MM. BHyTpu kaHana npoxXoJuT BOJONOABOAAIIAs TpyOKa 2, CBsI3aHHAs C BOAOIPOBO-
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noMm dyepe3 Hummenb 3. OrpaboraHHas (Harperas) Bojia BO3BpAIIacTCs MO 3a30py
MEX]Ty BOJIOMOJBOAAIIECH TPyOKOW M KOPILyCOM 3JIEKTPOJOJIEpKaTeNsl U yepe3 HUIl-
nenb 4 BIBOJUTCS B KaHAJIU3ALMIO. B HEKOTOPBIX KOHCTPYKLMSAX MAlIUH IEKTPOO-
JepKaTeau OTCYTCTBYIOT. B 3TUX cilydasx 3JIeKTpOJbl YCTaHABIMBAIOTCS HEMOCPEI-
CTBEHHO B X000Te (puc. 3.1, B).

DAEKTPOABI ABIAIOTCA pabOYNM MHCTPYMEHTOM TOYEHYHON MammHbl. OHHU TOI-
BOJSAT 3JIEKTPUUYECKUNA TOK HEMOCPEJICTBEHHO K CBAapHMBAaeMbIM JeTansMm. s u3ro-
TOBJICHUS AJIEKTPOJIOB MPUMEHSAETCS XOJI0IHOKAaTaHas HarapToOBaHHAs ME/Ib WM CIie-
ualbHble MEJIHbIE CIUIaBbl, 0OJafarone OO0JIbIION TBEPAOCThIO U BHICOKOW TEILIO-

U BJIEKTPOIPOBOAHOCTBIO, HANPHUMED,
1 XpOMOITMHKOBass Oponsa (cmiaB DB),

| XpOMOTHUTaHOBass OpoH3a (cruiaB bp.
{ | XT 0,6-0,1) u np.

2
4
" 3 P
/ * Heuxenue
a) B) ’
Pucynok 3.2 — Tursl 3jeKTpoaoiepxa- \
TeJIe TOUEUHBIX MaIluH 5

1 — naxxnayHast Oymara; 2 - yrinyOyieHus Py
Pucynok 3.3 — IIpucnocobnenue nms

PYYHOU 3a4MCTKH IJIEKTPO-

JI0B

JIns oxnaxkAEHUs 3JIEKTPOAOB NMPOTOYHOM BOJOW BHYTPH UX IPOCBEPIUBAIOT
KaHaJbl. B mpouecce cBapku padovas 4acTh IEKTPOJa CMUHAETCS U 3arps3HIETCS.

JI71st 3a4MCTKU 3JIEKTPOIOB MPUMEHSIOT pa3iMuHble mpucnocodseHus. OnHo
u3 HauboJiee MPOCThIX MPUCIIOCOOJIEHUI ToKa3aHo Ha puc. 3.3. DTO MIacTUHKA C
JIBYCTOPOHHUMHU YyTayOneHusMu 1o ¢opme paboyeit MOBEPXHOCTH DIEKTPOJIOB, KO-
TOPYI0 00EPTHIBAIOT HAXKIAYHON OymMaroi u 3aKHMaroT MEeXy saekrpoaamu. [ToBo-
payuBas IJIACTUHKY BOKPYT OCH 3JIEKTPOJIOB, 3aUUILAIOT €r0 NOBEPXHOCTh. [ITHEBMa-
TUYECKUE TPUCTIOCOOJICHHMS 111 3a4MCTKH ITOKa3aHbl Ha puc. 3.4 u 3.5.
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1 — xopmyc; 2 — BUHTHI; 3 — pe3IIbl;

4 — pyuka

Pucynok 3.6 — PyuHoli 3ampaBHUK
3JIEKTPOOB

Pucynok 3.5 — [IlHeBMaTHueckas rojioBka
I'311-1 mis 3auncTKH
AJIEKTPOJIOB

JI71s1 BOCCTaHOBJICHUS IEPBOHAYAIBHOM (hOPMBI DJIEKTPOJIOB OCYIIECTBIISIFOT UX
3arnpaBKy. [lJ1st 3TOro NpUMEHSIOT WJIM HAITMJIBHUKH C MEJIKOW HACEUKOM, WU CIICIH-
anbHbBIC 3anpaBHUKH (puc. 3.6). [l ObICTpON CMEHBI 3JIEKTPOIbl HHOTIa U3TOTOBIISI-
IOT C JIBICKaMH ToJ1 KJto4. Eciii JBICOK Ha 3JIEKTPOAE HET, PEKOMEHAYETCS MpuMe-
HATH CcrelMaIbHble ChEMHUKU (puc. 3.7).

6)

a — JUIsl TpeX IUaMETPOB AIEKTPOJIOB; O — YHHBEPCAIbHBIN;
1 — xopnyc; 2 — niamku; 3 — 3a)KUMHOU BUHT
Pucynok 3.7 — CheMHUKH 3JEKTPOJIOB TOUEUHBIX MAIIUH

Mexanusm cxatus (MegaabHbIA, AJIEKTPOMEXaHWUYECKUM, MHEBMATHYECKUH,
THEBMOTHIPABINYECKUAN 1 Jp.) BEIOMPAIOT B 3aBUCUMOCTH OT MOIITHOCTH MAIIIAHBI.

[TenanbHblil MpUBO MEXaHU3Ma CxkaTHs (puC. 3.8, a) IPUMEHSAETCS B MallIMHAX
Majoi MoIIHOCTH. JlaBneHne ot nefganu | Ha a1eKTpoasl 4 nepegaeTcs npyu NOMOIIU
CUCTEMBI phlyaroB 1 OydepHoi MpyKuHbI 2. JlaBieHue peryaupyroT NpeaBapUuTeb-
HBIM HaTATOM IIPYKHHBI TAUKOM 3.

DNeKTPOMEXaHUUECKUI MPUBOJ MeXxaHu3Ma cxkatus (puc. 3.8, 0) nmpuMeHsieT-
Cs B MalllUHAX CPEJHEN MOIIHOCTH OOBIYHO JUIsl CBapKu crajeil. B arom ciyuae
aNeKTpoABUraTens 1 yepe3 peaykTop 4 mNpuBOAUT BO BpAILEHHE KYJIa4OK 3 OCaJIKH,
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KOTOpBIN, HaXkuMas Ha OydepHyr TpYyXuHY 2, 00€CIeurMBaeT [aBICHUE MEXIY
3neKkTpoaamu. JlaBienue peryampyercs npyKuHOM.

[TneBMaTHueckuii mpuBOJ MexaHu3ma (puc. 3.8, B) IpUMEHSETCSl B MalllMHAX
CpelHel 1 0OJIBIION MOILIHOCTH JIJIsl CBAPKH CTajed U [IBETHBIX MeTasuioB. [Ipu sTom
crnoco0e CxKaTbhlid BO3/1YX, IOJABa€Mbli B BEPXHIOK YacTh LMJIMHApPA, JABUT Ha
NOPIIEHb 2 U OMYCKAET JIEKTPox 3. [[ns MogHATHS JIEKTPOAa BO3AyX IMOJAETCS B
HWKHIOIO YacTh LIWJIAHJIPA.

JlaBreHHe Ha AJIEKTPOAAX PETYJIUPYIOT U3MEHEHHEM JIaBICHUS CKATOrO BO3-
yXa MPHU MOMOIIY BO3AYIIHOIO PETyKTOPa.

[THeBMOTHapaBIMYECKU TPUBOJ MeXaHu3Ma cxatus (puc. 3.8, T) 0OBIYHO
IIPUMEHSIETCS B CBAPOUYHBIX KJIEHIaX.

4

?_ 2

1}” >%- A 6
‘I\\Ii: +— Bozpnyx 5\ i

Al [TV

1 — nepane; 2 — OydepHas npyxuHa; 3 — raika; 4 — 3JI€KTPO/IbI;
S — Mpy>kKUHA
Pucynok 3.8 — CxeMbl MEXaHU3MOB CKaTHs TOYEYHBIX MAIIINH

B naHHOM ciyyae naBieHHE Ha 3JIEKTpoaax 4 co3qaeTcsl MpU MOMOIIY IMHEB-
MaTUYECKOTO IUJIUHIpa 2 U THUApABINYECKOro uuiunapa 1. s BocronHeHus 00b-
€Ma Macja, YMEHBIIAOMIETOCA B MPOLECCE €r0 YTEYKH, B CUCTEME YCTaHABJIUBAIOT
MACJIOHAKOMUTEND 3. Pa3KuMaroTCs 3JIEKTPObI MOCIE CHATHUS AaBJICHUS BO3BPaTHOM
NpyXKUHOU 5. BKitouaronye 1 BBIKJIIOUYAIOIIAE YCTPOMCTBA MO3BOJISIIOT BKIIOYATh U
BBIKJIIOUATh CBAPOYHBIA TOK. JJIsl 3TOM LEIU NMPUMEHSIOTCS MPOCThIE MEXAHUYECKHUE
BBIKJIFOYATEIJIH, 3JICKTPOMAarHUTHBIE KOHTAKTOPbI, THPUCTOPHBIE KOHTAKTOPHI U JIaM-
MOBbIE TIPUOOPHI. MexaHWYeCKue BBIKITFOYATEIN, KaK MPABHIIO, IPUMCHSIIOTCS B Ma-
IIMHAX MaJIOW MOIIHOCTH. [TpogoKUTENBHOCTD BBIAEPKKHU AETAIECH O] TOKOM IpHU
3TOM 3aBHUCHUT OT MPOJOKUTEIIBHOCTH HAXAaTHs HA NEJalb WX OT CTENECHU pa3Boja
JIETIECTKOB IKCIIEHTPHUKA.
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Cucrema BOASHOTO OXJIAXKACHUS MpeIHa3HaYEHa JJIs OXJIAXICHHUS B MPOIECCe
CBapKH BCEX TOKOBEAYIIMX YacTCH TOYECUHBIX MammuH. OXJIaxaaroTcs 0ObIYHO BTO-
PUYHBIN BUTOK TpaHcopmaTopa, X000ThI, SJEKTPOIOACPKATEIN U IeKTpoAsl. [Ipu
3TOM BOJIa U3 BOJOIPOBOJA HAMPABISAECTCSA MO HECKOJBKHAM IMApaJUICIIbHBIM BETBSIM.
Oco60e BHUMaHHE CIEAYET YACNITh OXJAXKICHUIO 3JIEKTPOI0B. BHYTpH 31€eKTpo0-
JIepAKaTeIIsl MPOCBEPJIEH KaHAN, B KOTOPBIM BCTaBJICHA JIATYHHAs WJIM MEIHAs BOJO-
noABOAsAIIAs TPyOKa, O KOTOPOH BOJAa MOCTYMHAeT HEMOCPEACTBEHHO K DJIEKTPOIY.
Kocoii cpe3 Ha koHIlE TPyOKH IIpeAYyNpekIaeT NpeKpalieHue UPKyISIUd BObI, €C-
au TpyOKa yrmpeTcs B TOpell KaHajia, IPOCBEPJICHHOTO B 3JiekTpoje. CBapuBath 6€3
BOJIOTIOIBOJISIIICH TPYOKH HEb3sl, TAK KaKk B ’TOM CJIydae B KaHaJIe DJIEKTPOJIa CO3/1a-
eTCs mapoBas pyoalika, mpeKpariaroIas J0CTyIl OXJIaKIaroIel Bobl. Takoe e sB-
JIeHWEe HaOJII01aeTCs B CIydae MPUMEHEHHUsI CIIMIIIKOM KOPOTKON TPYOKH.

B mammHax Manoil MOIIHOCTHM WHOTIA MCIIOJb3YETCS €CTECTBEHHOE BO3AYII-
HOE OXJIaXKJICHHUE.

Mauwiunsl ¢ nedaibHbIM RPUBOOOM

[Ipumepom Takon MammHbl sBisercss MamumHa MT-604. Kunemarnueckas
CcXeMa TaKoro mpuBoja NnpuseacHa Ha puc. 3.9. Jlpyrue pucyHku no mammue MT-
604 npuBeieHbI B OOLIUX METOJUYECKUX PEKOMEHIALMSIX MO MPOBEIECHUIO padoT.

4

T— 2
R S

1 — nenanp; 2 — OydepHas npyxuna; 3 — raika;
4 - 3JIeKTPOJIbI
Pucynok 3.9 — Cxema MexaHu3ma Cxkatus

Mammna MT-604 paboraer cnegyromum odpazoM. [lpu Haxkatuu Ha negans 1
phluara co IITOKOM MOBOPAYUBAETCS CEKTOP BOKPYT OCH, B PE3yJIbTaTEe YETr0 BEPXHUIM
ANEeKTPOoJ 4 OIyCKaeTcs W CIABIMBAET CcBapuBaeMble netanu. [lpu nanbHeimem
HaKaTUH Ha MeJalb IPYyXKUHA 2 COKUMAETCS U JJaBJICHUE MEXKY 3JIEKTPOJAaMH yBEJIH-
YUBAETCS. Y CUIIME CHKATHUA DJIEKTPOJOB 3aBUCHT OT CTEIICHU CKATHUs MPYKUHBI U HE
npeBsimaet o0braHo 2 KH. [IpeaBapurenbHoe cxkatue Mpy>KUHBI MPOU3BOUTCS Taii-
kol 3. KomaHga Ha BKJIIOYEHHE CBAPOYHOTO TOKA MOCTYNAET OT KOHEYHOTO BBIKIIIO-
qarens mocie cpabaThIBaHMsI MPUBOJA M CKATHS MPY>KUHBI HA 33JaHHYIO BEIHUUHY.
Bo3Bpar Bceil cucTeMbl B UCXOJHOE COCTOSIHUE OCYLIECTBIISIETCS BO3BPATHOM Ipy-
*uHOM. HemocTtaTkoM 1moAgoOHBIX NMPUBOJOB SBISETCS HEOOXOAUMOCTh 3aTpaT CBap-
IIMKOM (PM3HYECKUX YCWIIMM, a TAK)KE U3MEHEHUE YCWINS 3aXaTHs M0 Mepe U3HOoca
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anekTpoaoB. Takas cucrema B3aUMOJACHCTBHS MEXaHU3Ma CHKaTUSl C MEXaHU3MOM
BKJIFOUECHHS 00ECIIEYMBAET ITUKII CBAPKHU C IOCTOSIHHBIM JaBieHueM (puc. 3.10, a).

I A

|
* 1 Ap e

I TP

P P P

Y

T t m T

a — C MOCTOSIHHBIM JIaBJICHUEM; O — C BKJIFOYCHUEM U BBIKITFOUEHHUEM TOKa

IIPU HETIOJIHOM JIaBJIEHUH; B — C KOBOUYHBIM JIaBJICHUEM; T — C MPEIBaApHU-

TEJIbHBIM CKaTHEM M KOBOYHBIM JaBJIECHUEM; ]I — ITyJIbCUPYIOIIAsl CBAPKa;

| — Tox; P — ycunue Ha snektpoaax; t — mpoJoKUTEIbHOCTh CBAPKH
Pucynok 3.10 — /lmarpamMbl IUKJIOB TOYEYHOU CBAPKHU

Mawunwt ¢ AIEKMPOMEXAHUUECKUM npueodwn

[IpuBoabl Takoro Tuma paboTarOT Mo cieayromeMy npunnumy (puc. 3.11).
DIEeKTpOoBUraTellb | 4epe3 YepBsiUHbIA peAyKTOp 2 MOCTOSIHHO BpallaeT Baj, Ha KO-
TOPOM HacakeHa OJIHa MOJIOBUHA 3yOuaToil My(ThI cuerienus 3. Bropas nmomoBuHa
MydThl TanbileM 4 peryara 15 yaepkuBaeTcsi B HEMOJABMKHOM TMooxeHuu. [Ipu
HaXKaTUU Ha nenainb 14 peryar noBOpaurBaeTCa U OTBOJUT Majiel] Ha3al, B pe3yJibTa-
TE Yero Mnoj ACHCTBUEM MPYKUHBI 6 00e moayMydThl cruemistorcs. [Ipu sTtom Haum-
HAET BpPAIlaThCs KyJAYKOBBIM BaJl, HA KOTOPBIM HACAKEHBI SKCLEHTPUKOBBIM KyJIa4OK
naBieHus: 7 U TOKoBble Kynauku 13. [Ipu moBopoTe 3TOro Bana Ha moj-o0opora Ky-
JAYOK JABJICHUS HAXKMMAET Ha POJUK KOpOMbICHA 8 U yepe3 npyxkuHy 10 co3maer
JABJICHUE Ha JIEKTpoaax. Bemen 3a cxxaTueM AJIEKTPOAOB KyJIauOK TOKAa HACKaKHBa-
€T Ha poiuK 11 M BKIIOYAET TOKOBBIE KOHTAKTHl MEXAHUYECKOTO BBIKIIOUATENs 12.
3a BTOpBIE MOJI-000pOTa KYJIAYKOBOTO Bajia TOK BBIKIIOYAETCS U 3JIEKTPOJIbl pacxo-
JSATCSL.
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Pucynok 3.11 — DnexkrpoknHeMaTHyecKass CXeMa MaIIUHbI C AIEKTPOME-
XaHUYECKUM IIPUBOJOM

[Ipy HEOOXOAMMOCTH CBapUTh HECKOJBKO TOYEK MEeJalb CIeayeT Aep>KaTb
Haxkartou. [{ukn cBapku npu 3ToM nosropsercs. Ilepemeniats aetand MOKHO MEXKIY
OTIIETbHBIMH IIUKJIAMU MPU Pa3BEJICHHBIX dJIEKTpoaax. Takol pexxum paboThl Ha3bl-
BaeTCs aBTOMATUYECKUM. JIJIsi OCTAHOBKM MAaIIMHBI HEOOXOJMMO OTIYCTUTH TEJab.
[Tpu 5TOM Hacajgka 5 HACKOYMT Ha majnel 4 U OTBEAET MoayMy(Ty BIEBO.

Bpamenue KyinaukoBoro Bajga npekparurcs. s cBapKu TOJIBKO OJHOM TOUYKHU
ClIeyeT HaXaTh Ha MeJaib 1 ObICTPO €€ OTIYCTUTh. B 3TOM ciydyae KynauyKoBbIH Ball
CAEJIaeT TOJIbKO OJMH OO0OpOT. YCHJIME CXKATHUSl PEryJUPYIOT INpPEABAPUTEIbHBIM
HATSTOM NPY>XUHBI TAaWKON 9, a MPOJOKUTEIBHOCTh BKIOUEHUS TOKA — MPEABAPHU-
TEJBHBIM PA3BEICHUEM TOKOBBIX KyJAa4KOB. MaIIMHBI C AIEKTPOMOTOPHBIM MeXa-
HU3MOM CXaTusi 00€CTIEYMBAIOT LIUKJI CBAPKHU C TIOCTOSIHHBIM JIaBICHHUEM.

Mawunvt c nHeemamuuecKkum npueodo.M

B GonpimHCTBE COBPEMEHHBIX MAITUH MIPUMEHSIETCS THEBMAaTUUECKUN TTPUBO/T
AJIEKTPOJOB PA3IUYHBIX CXE€M MCIHOJHEHHS (KaK C pajuaibHBIM XOJIOM dJIEKTPO/a,
Tak ¥ ¢ npsMonuHeiHsiM). Ha puc. 3.12 mpenctaBieHbl pa3iHYHbIE KOMIIOHOBKH
MAaIINH C MTHEBMATHYECKUM MTPUBOJIOM U PAJIHAIBHBIM XOJI0OM 3JIEKTPO/IA.

[Ipy nmomade cxaToro BO3/yXa B HIDKHIOK KaMepy MHEBMOLMIIMHIpaA 5 mop-
nieHb 4 BMECTE CO IITOKOM 3 IEPEMEIIAETCS BBEPX N0 BCTPEUH IEKTPOROB | m 2
Mexay coboit (puc. 3.12, a). Bo Bpemsi pabouero xoja MOPIIHS BEPXHAS Kamepa
MTHEBMATHYECKOTO IWIHHApPA coobmaercs ¢ atmocdepoid. [Ipu momaye Bo3myxa B
BEPXHIOI KaMmepy LWIMHIpPA U COSAUHEHUM paboueil kamepbl ¢ aTMochepoit mop-
LIEHb CO IITOKOM ONYCKAKTCs, & BEPXHUM BJIEKTPO nogHumMaercs. [ITneBmaTnueckui

40



UUJIMHIP 5 MOXET pacnoyiaratbCsi B BEpXHEW YacTU KOpIlyca MallliHbI, HaJl CBapOy-
HBIM TpancopmaropoM (puc. 3.12, 6), Toraa ycuinme coxatusi MExay dJaeKTpoaamu 1
U 2 JOCTUraeTcs MpU Mojave C:KaToro BO3AyXa B MPABYH KaMepy MHEBMATUYECKOTO
UUJIMH/pA U ABUKEHUU BJIEBO HOPIIHA 4 CO IITOKOM 3.

] - N|

TTTIITTT 6

|
/ﬁ/
/

(6]
/oo
S

/
/m
(e)]
N |

;
‘7
—

A

B

Pucynok 3.12 — [IpuBoabl cxaTus 3IEKTPOJOB B PaJUaTIbHBIX TOUYEUHBIX
MaIInHaX

Jist obecrniedeHust JOMOTHUTEIHHOTO X0J/ia CBAPOYHOTO JJIEKTPOJa MPUMEHS-
€TCSl THEBMATHYECKUIN IWIMHAP C ABYMS MOPIIHAMH, O0Opa3yOIIMMH TPU KaMephbl
(puc 3.12, B). IIpu mogave c:xaToro Bo3ayxa CETEBOTO JABJICHUS B KPAWHIOIO MPABYIO
KaMepy MOpUIEHb 5 MepeMeNIaeTcsl BICBO U CIYKUT OTPAHUUYUTENIEM XO0/1a MOPIIHS 4.
JleBast u cpenHsisi Kamepbl HWINHAPA 6 SBIAIOTCA pabOUYMMU MOJIOCTSIMU. B HHUX MO-
JaeTCsl PEAYIUPOBAHHBIN CXKATBIA BO3yX, 00CCTICUNBAIONINI PaOOUYUil X011 AIIEKTPO-
Ja ¥ yculme cxatus. Eciau BeIMYCTUTH CKaThIM BO3AyX U3 KpailHEH mpaBoil Kamepbl
B atMocdepy, TO MOoJ1 BO3JEHCTBUEM CKATOrO BO3/lyXa B JIEBOU Kamepe MoplieHs 4, a
3aTeM W MOPIIEHb 5 MEPEeMECTATCS BIPABO JO yIOpa B KPBIIIKY MHEBMATUYECKOTO
uunuaapa. Ilpu stom nopuiens 4 yepes cepbry 3 MOJHUMET AJIEKTPOJl 2 Ha 3HAYU-
TEIbHO OOJIbIlIEe PACCTOSIHUE, T. €. COOOUIUT €My JIONMOJHMUTENbHBIN X0/, Bennunna
JOTIOJIHUTENIBHOTO X014 3JIEKTPOIA ONPENEIAETCS MOJI0KEHUEM TOPIIHA 5 U peryiu-
pyercs ¢ momombto rack 7. CBapka OCYIIECTBIISIETCS NMPU BKIKOYEHUH TOKA IOCTE
cxaTus AeKTpoAoB. [lociie BHIKIIIOYEHNS TOKA CBapUBaEMbI€ JETaIu HAXOIATCS He-
KOTOpOE BpeMs T0JT IaBIEHUEM, YTO HEOOXOAMMO JJIsi 3aBEPIICHUS KPUCTAIUTH3AIIUN
PacCIJIaBIECHHOTO METAaJIa B CBAPHOM TOUKE.

MaiivHa ¢ MHEBMATUYECKUM MPUBOJIOM U MPSIMOJIUHEUHBIM XOJIOM 3JIEKTPOJIa
(tuna MTII) npencrasiena Ha puc. 3.13. OHa COCTOUT U3 CTAHUHBI 1, CBAPOYHOTO
TpaHcpopmaropa 2, NepeKIoYaTesis CTyleHel 3, KOHTaKTOpa TUPUCTOPHOrO 4, pe-
TyJIATOpa KOHTAaKTHOW CBapKd 5, TOKOIOJBOJOB — BEPXHETO W HUKHETO, IPUBOJA
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IIHEBMATUYEeCKoro 6 ¢ nmueBMoarnmaparypoit 7. Ha 3aiHeil cTeHke Kopimyca yCTaHOB-
JIeH aBTOMAaTHYECKUI BRIKIIOYaTENb 8. MaimHaa obecrniedena neaibHON KHOTIKOM.
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Pucynox 3.13 — ToueyHasi ManmHa ¢ MHEBMAaTUYECKUM MIPUBOIOM U
BEPTUKAIBHBIM XOJ0M 3JIEKTPO]Ia

Kopnyc npencrasisier co0oit CBapHYH0 KapKacHYI0 KOHCTPYKIIMIO U SIBIISIETCS
OCHOBHOM HECYIIEW KOHCTPYKUHEN MamnHbl. TOKOIIOABO BEPXHUNA COCTOUT U3 XO-
6orta 9, kpermku 10, ruOkoit muHEl 11 1 KoHTakTHOTO yrompauKa 12. TokomoaBon
BEPXHHU AJEKTPUUECKHU U30JUPOBAH OT KOPITYyCAa MAIIUHBI.

TokonoaBoA HUKHUK COCTOMT M3 X00o0Ta 9, kpoHuTeiiHa 13, kppiku 14 u
muHbl 15. YV rHe31a X000TOB yCTaHABIMBAIOTCS SJIEKTPoI0AepKaTenu 16 ¢ anekTpo-
JaMHU.

Capounblii TpaHc(hOpMaTOp U TOKOIMOABOAbBI UMEIOT CUCTEMY BOJAHOTO OXJia-
KIICHUS.

[IpuBoa MHEBMAaTUYECKUI U THEBMOANIIApaTypa

Cucrema nmuTaHus CKaThIM BO3JyXOM MPHUBOJIa THEBMaTtuyeckoro (puc. 3.14.)
COCTOMT M3 KJIallaHa 3JIEKTPOIMTHEBMATHUYECKOTO 2, MacjaopacnpeieuTens 3, peryis-
TOpa AaBJIEHUS C MAHOMETPOM 4, KJIalmaHOB JPOCCEIUPYIONIUX 5 U KpaHa ympaBie-
Hus 6. CxaThlil BO31yX U3 CETH MOCTYIAET Yepe3 3alOpPHbIM BEHTUIb 7, QUIBTP 8 U
pacnpeaenutens 9. [Io ogHON BETBU pacnpeneanTels CKAaTbli BO3yX MPOXOAUT Ye-
pe3 KpaH yIpaBJI€HUs B BEPXHIO KaMepy MHEBMoIuIuHpa 1. Bo BTopoii BeTBU ue-
pPe3 PETYIATOP AABICHHUSI, MACIOPACIPEACIIUTENb U KJIalaH 3JEKTPOITHEBMAaTUUECKUI
BO3JlyX MOCTYNAET B CPEIHIO0 WJIM HUKHIOK KaMepy LUIMHIpPA U 00€CIeunBaeT pa-
00Ty TpuBOJa MHEBMATHUYECKOTO. [THEBMOIMIUHIP COAEPKUT 2 MOPIIHS: BEPXHUMN
10 u HwoxHU 11. Oti nopmHU o0pasyroT B muwkHApe 3 kamepshl. [Ipu nmogaye cxa-
TOTO BO3yXa B CPEAHIOI0 KAMEPY HH>KHUU MOPIIEHb BMECTE C BEPXHEN JIEKTPOIHOMN
4acThlO Jenaer pabouuit Xon — ABMKeHue BHU3. [Ipu momaue cxaToro Bo3ayxa B
HUKHIOIO KaMepy HWKHUW MOpUIEHb BO3BpalllaeTcs B UcxoAgHoe mnoiioxenue. [lomo-
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YKEHUE BEPXHEro IMOPLIHS B UWIMHAPE YCTAHABIMUBACTCS PETYyJIMPOBOYHOM TaAMKOU
12, naBuHYEHHOW Ha pe3b00BOI KoHel mToka 13 BepxHero mopmiHs 10, KOTOPHIN
OMUPAETCsl HA BEPXHIOK KPBIIKY uiIMHApA. CKaTblii BO3yX MOJ CETEBHIM JIaBiie-
HUEM, KOTOPOE HAXOJWTCS B BEPXHEH Kamepe LWIMHIPA, YACPKUBACT MOPLICHb B
3TOM NoJIO)KEeHUU. [Ipu BBIMyCKE CxKATOrO0 BO3AyXa U3 BEPXHEU KaMepbl MOBOPOTOM
PYKOSATKH KpaHa YINpaBJICHUS HUKHUN MOPIIEHb JENAeT JOMOJHUTEIbHBIN MOIBEM.
Takoe ycTpoiicTBO IpHBOJia 0OecIeynBaeT OecCTyeHYaToe yIPaBICHUE BETUUNHOM
pabouero xoja, a Tak)Ke€ BO3MOXKHOCTb CBapKH U3JCIHI ¢ BBICTyIaMHU, KOTOpPbHIE Tpe-
OYIOT MEpUOANYECKOTO YBEIMUYEHUS X0J]a BEPXHETO 3JEKTPOAA.
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Pucynok 3.14 — ITneBMaTnueckasi cxema MallliHbl TOUCUHOU THUIIA

JAN

5 |

DnekTpoMarHuTHbIA THeBMaTtuueckuil kiaman tuna KIIOM (puc. 3.15) npen-
Ha3HA4YEeH JUIs BIIyCKa B KaMepbl M BBIITYCKA U3 HUX c’KaToro Bosayxa. Kopmyc kna-
naHa MUMEET TPU MPOXOJHBIX OTBEPCTHUS Ul BIIyCKa pabodyero Bo3ayxa U JBE IpyMIIbl
BBIXJIOIHBIX OTBEPCTUH I BBIITyCKa OTpabOTaHHOIO BO3/lyXa B atMocdepy. B Bepx-
HEH 4YacTH KOPIyca yCTAHOBJIEHBI 3JEKTPOMArHUT U IIAPUKOBBIM paclpeeanuTeNlb-
HBIM KJamaH, KOTOpbIE PETyJHPYIOT MOAAady BO31yXa B KaMepbl MTHEBMATHUYECKOIO
IUIMHApA I TEepeMelIeHus BepXHero »siektpoga. Paboroil snekTpomarHura
YIOPABIISIET PEryJsATop Hukia KoHTakTHoi cBapku PKC — 601 (801), mpu momouu ko-
TOPOTr0 MO>KHO HaCTPOUTh LIMKIA cBapku (cMm. puc. 3.10).

Knananwl npoccenupyromniue (puc. 3.16) npeanasHayeHbl 7 CMSITUYCHHS yia-
POB MPU CKATUU U BO3BPALIEHUU JIEKTPOJa B UICXOJHOE MOJOKEHHUE.

besynapnas paboTa MalIMHbl JOCTUTA€TCd U3MEHEHUEM CE€YEHUS! MTPOXOIHOIO
oTBepcTUs MexAy KaHaiamMu A u b apoccenupyroiiero kianaHa, peryjiupyeMoro
BUHTOM 3 B OOpaTHOM HAampaBJICHUU JIBMXKEHMS BO3JlyXa, U IIAPUKOM | MOJKaThIM
IPYKUHOH 2 B IPSIMOM HalPABJICHUH.

Bo3gymnsiii peaykrop (puc. 3.17) cayXuT s peryIupoBKH U MOAAEPKaHUS
JABJIEHUS CKATOTO BO3/lyXa NOCTOSHHBIM, HE3aBUCHMO OT U3MEHEHUS €ro B BO3AYII-
HOM CETH.
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Pucynok 3.16 — [Ipoccenupyromuii  Pucynok 3.17 — Bo3ayminslii
KJIarnaH PEAYKTOD
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1 — meMOpaHnsbI; 2 — KJIanaHbl; 3 — KOXKYX; 4 — IapUKOBBINA pacrpeeTuTeb-
HBIH KJIalaH; 5 — SKOpb JIEKTPOMAaruuTa; 6 — 3JIeKTPOMarHuT
Pucynok 3.15 — DnekTpoMariuTHBIN MTHEBMAaTHYECKUN KilalaH

CokaThlil BO31yX IOCTYIIAET B PEAYKTOP Y€pe3 KaHAJ BBICOKOIO JAAaBICHUS A U
Hocje peayuupoBaHusl (YMEHbIICHUS JaBICHMsI) HallpaBisieTcs yepe3 KaHail HU3KOTro
JABJICHUS b K 3J1eMeHTaM ITHEBMAaTHYECKOU CUCTEMBI MAILIUHBI.

[Ipomecc pemynupoBaHUs MPOUCXOIUT CIEAYIOMIMM 00pa3oM. Pe3nHOBBIN
KJIallad 3 moJA ACMCTBHEM IOANOPHOW NPYXKMHBI 2, ONUPAIOIIEHCS HAa KPBIMKY |,
IUIOTHO MPHKHUMAETCS K COIUTYy 4 U MpeKpauiaeT cooOIllIeHne KaHauna BhICOKOTO JIaB-
neHus A ¢ KaHajaoM HU3Koro nasieHus b. [Ipu BBEpThIBaHMH pEryIMpPOBOYHOTO BUH-
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Ta 9 peryJupoBOYHBIC TIPY>KUHBI 7 U 8 CXKUMAIOTCS U MEpEJaloT IaBJICHUE Yepe3 pe-
3MHOBYIO MEMOpaHy 6 Ha XOMYTHK 5, KOTOPBIN MPUOTKPHIBACT KiIamaH 3 U MPOomycKa-
€T BO31yX W3 KaHana A B kaHan b. B mocnegHem BO3myX pacmimpsieTcst ¥ J1aBlICHUE
€ro MajaeT A0 YCTaHOBJICHHOTO pabouero. [Ipyn n3amMeHeHNN NaBiICHNS B THEBMAaTHYC-
CKHMX DJIEMEHTaX MAIIUHBI OyAeT TakKKe W3MEHSTHhCS aBJICHHE, JCHCTBYIOIIEE Ha
MeMOpaHy, U COOTBETCTBEHHO 3TOMY OyAET MPUOTKPBIBATHCS JOCTYI CKATOMY BO3-
nyxy u3 kaHaina A B kaHan b. O1o obOecrnieunBaeT mojjaep:kaHue MOCTOSHHOTO pabo-
Yero JAaBJICHUS PeIyITMPOBAHHOTO BO3AyXa.

Jly6pukatop (puc 3.18) npenHa3zHaueH JJis CMa3Ki MaH)XET MTHEBMAaTUUECKOTO
MWIMHAPA W TPYILIUXCS 4YacTed NMHeBMaTH4ecKoro kaHana. [Ipu paboTe MalmiuHbl
CKaThld BO3yX MPOXOAUT Yepe3 KaHai 1 u mo TpyOke 2 momajgaer B kamepy 3 nyo-
pukaropa. Co3naBaeMoe B 3TOW KaMepe JIaBJICHHUE 3aCTaBIISIET MACJIO MOJIHUMAThCS
no TpyOke 4 B KaMmepy KiamnaHa 5 U U3 Hee OT/EJIbHBIMU KaIUIsIMU CTeKaTh B KaHan 1.
[Tox meticTBHEM CKAaTOTO BO3/yXa OTJAEIHHBIC KATUIM MAciia PACTIBIISIOTCS K BMECTE C
BO3/TyXOM IOCTYTAIOT B COOTBETCTBYIOIIUE AJIEMEHTH MamuHbl. KonnuecTBo moma-
Ba€MOI0 Maclia peryiaupyercs BUHTOM 6. HaOmronenne BejeTcst 4yepe3 Mpo3pavyHyro
BTYJIKY. 7. MaciopacupeneanuTeNb MoaeT CMa3Ky Ha YIIOTHUTEIbHBIE KOJIbIIa TIPH-
BOJIa CBAPOYHOTO JTaBJICHHUS.
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Pucynok 3.19 — Pyunoii Tpexxo-
Pucynok 3.18 — JIy6pukaTop JOBOH KpaH

Pyunoli TpexxomoBoi kpaH (puc. 3.19) ciyKUT Al MEepeKToueHus: Mnoaadu
BO3/lyXa B JIByX HallpaBJEHUAX. B 0JHOM MOJ0KEHUU PYyUKH KpaHa BO3AYX MOJAETCS
U3 CEeTH B MHEBMOIWIMHJIP, a MPHU MoBopoTe e€ Ha Y4 00opoTa (0OBIYHO PU OKOHYA-
HUU pabOTHI HA MAITMHE) BO3AYX BBIXOJUT U3 BEPXHEHW KaMephl UIMHAPA HAPYKY.

[TepBUUHBIN TOK CBApOYHOTO TpaHCcHOpMaTOpa BKIIFOUAETCS U BBIKJIIOUAETCS C
IIOMOILBI0O THPUCTOPHOTIO KOHTAaKTOpa. BKItOUeHHE M OTKIIOYEHHE KOHTAKTOPA
obecrieyrBaeTCs C MOMOIIBIO perynsaropa nukia ceapku PKC — 601 (801).

VYrpomeHHas NpUHOANUAIbHAS AJIEKTPUYECKass CXEMa TOYEUHBIX MAlIUH Ce-
pun MTII npusenena nHa puc. 3.20.

OnekTpuyeckas cxema MaluHbl (cM. puc. 3.20) coaepKUT CBapOUYHBIl TpaHC-
dbopmatop T, kinaman annexTponHeBMaTHYeckuit KOII — 16, KOHTaKTOpP TUPUCTOPHBIIM
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KT-07, perynstop kontaktHou cBapku PKC — 601, aBTomaTHuecKuii BHIKIIFOYATENb.
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Pucynok 3.20 — ITpuHIunuanbpHas dJeKTpUUecKas cXxeMa TOUYCUYHONW MaIluHbI
cepun MTII

B nukie cBapku npenyCMOTPEHBI CIEAYIOINE PETYIUPYEMbBIE BBIIEPKKHA Bpe-
MEHU:

1) «cxkatue» — MPOMEXKYTOK BpEMEHHU, HEOOXOAUMBIN IS 3aKaTws JeTajei
MEXYy JIEKTPOJIaMH 10 BKIIOUEHHS CBAPOUYHOTO TOKA;

2) «cBapKa» — MPOMEKYTOK BPEMEHH, B T€UEHHUE KOTOPOTO TOK MPOXOJUT 4e-
pe3 CBapUBaEMbIE JETAJIH;

3) «IIpPOKOBKa» — MPOMEKYTOK BPEMEHH, B TEUCHHE KOTOPOTO MOIACPKUBACT-
Cs IaBJIEHUE, PUIIOKEHHOE K JIETAISIM HEMTOCPEACTBEHHO IOCIIE CBAPKH;

4) «may3a» — NPOMEXKYTOK BPEMEHHU, B T€UEHHUE KOTOPOTO MpPH aBTOMATHYe-
CKOHM pa0OTe MaIIMHBI AIEKTPOIbI OCTAIOTCA PA3OMKHYTHIMHU.

CBapouHBIii UK HAYWHACTCS TIOCTIe 3aMBbIKaHUsI TeJanbHON KHOTKU SB;. [pu
3TOM cpabaThIBaeT KiamnaH 3J1eKTPOINHEBMATUYECKUN U NIEPEKITI0YAET MMoJady CKaTo-
ro BO3AyXa U3 HWKHEW KaMepbl MHEBMOLWIIMHJPA B CPEIHIOID, BEPXHUM AJIEKTPOL
OIYCKAaeTCs U COKMMAET JETAJM, PA3MEIICHHBIE MEXIY 3JEKTPOJAMU MAILIUHBI.

Perynarop KOHTaKkTHOHM CBapKu oOecrneurnBaeT BBIIEPKKY MHTEPBAJIOB BpeMe-
HU “IpeIBApUTEIBHOE CKATHE M ‘“‘CKAaTHE”’, yCTAHOBJIEHHBIX C MTOMOIIBIO MEPEKITIO-
yaTesiel Ha JIMLEBOU MaHenu peryisropa. [locie 3Toro BKIOYAETCS TUPUCTOPHBIN
KOHTAaKTOP U HaYMHAETCS OTCYET BPEMEHU ‘‘CBapka’. YmpasieHue Tupucropamu VS,
u VS, ocymiecTBiIsieTcsl UMITyJIbCaMU, KOTOPHIE MOCTYHAIOT OT PETYJsATOpa KOHTAKT-
HOU cBapku 4yepe3 Tpanchopmarop T, Ha yIpaBisSIONUe dIEKTPOIBI THPUCTOPOB. Pe-
3uCTOpBI R3 1 Ry OrpaHWUMBAIOT TOK YIPaBISIONIUX UMITYILCOB. Tupuctopsl VS, u
VS, BKIIOUEHBI TapajiedbHO, YTO OOECIeuMBaeT MPOTEKAHHWE Yepe3 CBApPOUYHBIN
tpanchopmarop T, mepemennoro toka. [lens Ry, R,, C; mpennaznauena s orpaHu-
YEHHSI CKOPOCTH HapacTaHUs HaIpSHKEHUs HA TUPUCTOPAX BO BPEMSI KOMMYTAIUU U
CHIKEHHSI UMITYJIbCHBIX MEPEHANPSAKEHUM.

BennurHa cBapOYHOro0 TOKAa M3MEHSAETCS CTYIEHYATO C MOMOILBID HOKEBOTO
nepekirovarens cryneHei. [Ipu ycTaHoBKe HOKEM B pa3HbIE TIOJIOKEHUS U3MEHSETCS
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CYMMapHO€ YHCJIO BUTKOB NEPBHUUYHON OOMOTKM TpaHcpopmaTopa, a 3HA4YUT, U BTO-
PUYHOE HAIIPSHKEHHME XOJIOCTOro XoJa.B rpaHumax cTyneHu BO3MOKHO TAaKXKe IIaB-
HOE PETYJIMPOBAHUE CPEIHETO 3HAYCHMS TOKA CBAPKU IIyTEM U3MEHEHHUs YIjla OTKPHI-
THS TUPUCTOPOB, KOTOPBIM 3a1a€TCS PEryJIATOPOM '"HarpeB' Ha mepeaHer NaHenu
PKC 601. PerynsTop KOHTaKTHOU CBapKy 0OECIEYMBAET TAK)KE IIABHOE HAPACTAHUE
TOKAa B Hayaje CBAPOYHOTO HMMITYJIbCA, KOTOPBIM 3aJacTCSA PEryJiATopoM ''Hapacra-
Hue". Peryinstop KOHTaKTHOM CBAPKHU Pa3pelIaeT OCYILIECTBISITh CBapKy KaK OJHHM
UMITYJIbCOM, TaK M HECKOJBKUMHU (OT 1 10 9), KOTOphIe YepeayIoTCs ¢ Nay3amMu Ha
oxnaxaeHne. KomnuecTtBo HMIyJIbCOB 3a/1a€TCsl MEPEKIIOYATENIEM '"TPYIINA UMITYJIb-
coB". [lo okoHYaHUU BpEeMEHU CBapKu TpaHCHOPMATOP OTKIIOYaeTcs (MpeKpaiaeTcs
nojiaya yIpaBisIONUX HUMITYJIbCOB HAa TUPUCTOPHI), a JETANH YyJEPKUBAIOTCS O]
naBjeHuEeM 0e3 TOKa Ha MPOTSHKEHWU BPEMEHH, 3a/IaHHOTO TEpeKiIrodaTesieM "mpo-
KOBKa', MOCJIE Yero KiamnaH 3JIeKTPOITHEBMAaTUUECKNI MEPEKIIIOYAET M01ady BO3yXa
U3 CPEHEN KaMepbl B HIKHIOK. BEpXHUI 3JIEKTPOJ MEPEMEIIAETCS BBEPX U JETAIIH,
KOTOpBIE CBAapUBaIOTCsA, OCBOOOXKIatoTcs. Ecnu BhIKiIIOuaTenb pexuma padoThl Ha
nepeaneit nanenu PKC-601 naxoautcst B MOJ0KEHUU "aBTOMATUUYECKUN pEXUM", TO
IIPY HAXKATOW MENANIH, MTOCIIEe OTCUYETA BBIACPKKN BPEMEHM “‘mlay3a’’, LIUKJIBI CBAPHUBA-
HUsl OyAyT HOBTOPATHCA, HO O€3 OTCYETa BBIAEPKKHM BPEMEHH 'TIPEIBAPUTEIHHOE
cxarue'.
VYeunue cxxatust 3JIEKTPOIOB OMPENENSIETCA U3 COOTHOLLIECHHUS

F=PS,

rine P — naBieHne Bo3ayxa, KOTOPBIN YCTaHABIMBACTCS PETYJISTOPOM JIaBIICHUS;
S — mromazap mopimas (S = 120 cm?).

Onpedenenue aKkmueHozo0 CONPOMUBIEHUA 6MOPULHO20 KOHMYDA MAUIUHbL

Ha motepro 3iekTposHepruud B MaliuHe, a, CleJ0BaTeIbHO, HA pabOTy KOH-
TaKTHBIX MaIllMH OOJIBIIIOE BIUSHHUE OKA3bIBAET COCTOSHUE MEPEXOJHBIX KOHTAKTOB
BO BTOpUYHOM 11enu. [I0BepXHOCTh pa3beMHBIX COSMHEHUN BTOPUYHOTO KOHTYpa C
TEYEHWEM BPEMEHHU OKHUCJISICTCS W COMPOTUBJICHUE MX yBEIUYUBAETCS. Tak Kak CO-
IIPOTHUBJICHUE CAMHUX TOKOBEIYIIMX YaCTeH BTOPUYHOTO KOHTYpa (BTOPUYHOTO BUTKA,
X000TOB, AJIEKTPOIOACPIKATENCH U T. J.) HEBEJIMKO, TO YBEJIMUYECHUE CONMPOTUBIICHUS
Pa3bEMHBIX COEAMHEHUN 3HAYUTEbHO CHUKAET CBAPOUHBIA TOK U MOJIE3HYIO MOII-
HOCTh MamnHbl. CXeMa BTOPUYHOI'O KOHTypa npuBeneHa Ha puc. 3.21. CymmapHoe
CONPOTHUBJICHUE BTOPUYHOI'O KOHTYPa HEKOTOPHIX KOHTAKTHBIX MAIllMH C XOPOLIO 3a-
YUIIIEHHBIMUA KOHTAKTaMH IIPUBEACHO B Ta0I. 3.1.

[Ipu skcmtyaTaiuy MalivH CIEIYyET NEPUOINUYECKU 3aMEPSITh COMPOTUBIICHUS
BCEX MEPEXOJIHBIX KOHTAKTOB M MPU HEOOXOIUMOCTH 3auuiaTh uX. CONMpOTUBIICHHE
BTOPUYHOTO KOHTYpPa MOXKHO U3MEPSTH IBYMSI METOJIaMU: 1) aMIepMeTpOM U BOJIbT-
METPOM; 2) MUKPOOMMETPOM.

CxeMa u3MepeHus: CONMPOTUBIIEHUSI BTOPUYHOTO KOHTYpa METOJIOM aMIIepMET-
pa-BOJIbTMETpA MPUBEICHA Ha pucC. 3.22, a.
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Pucynoxk 3.22 — I3mepeHne conpoTHUBICHUI BTOPUYHOIO KOHTYpa

B sToM ciyuae yepe3 cBapOUYHBIM KOHTYP HPOIYCKAaIOT MOCTOSHHBIN TOK | oT
AKKyMYJISITOpA WJIM CBAPOYHOIO TEHEPATOPa, KOTOPBIM 3aMEPSIOT amnepmMeTrpom A.
[Tanenue Hanpsbkenus B koHType U 3amepsitor muiuiuBoiasTMeTpoM MB. Tlocne 3a-
MEPOB, UCNOJB3Ys 3aKOH OMa, OIIPENEIAIOT CONPOTUBICHUE CBAPOYHOTO KOHTYpA 110

dbopmyie

Mukpoommetrp M-246 (puc. 3.22, 0) n0O3BOJsIET U3MEPATh MaJIble CONMPOTHUB-
nenus B npenenax 4 MkOm — 1 OM. [Iutanue ero MOKeT OCyIIECTBIATHCS OT aKKy-
MYJISITOPOB WJIM CETH NEPEMEHHOIO TOKa. MUKPOOMMETP MUMEET YETHIPE KOHTAKTHBIX
HAaKOHEYHMKA, TPUCOEAUHAEMBIX K 3aYMIIEHHBIM [TOBEPXHOCTSM 3JIEKTPOJIOB.

B tom ciyuae, korja oOliee cOpOTUBICHUE CBAPOYHOIO KOHTYpa 3HAUNUTEb-
HO IIPEBBIIIACT HOPMATUBHBIC JTaHHBIE, 3aMEPSIOT CONPOTUBIICHUE KAKIOI0 KOHTAKTa
Y HaxoJsAT MECTO, IJIe¢ OHO 3HAYMTEJIBbHO BO3pocio. Ciaeayer MOMHUTh, YTO MPU W3-
MEPEHNH CONPOTHUBIICHUS] BTOPUYHOTIO KOHTYpPA WM OTAEIIBHBIX YYaCTKOB DJIEKTPO-
JIbI MALIMHBI TOJKHBI OBITh PA30MKHYTHIMHU.
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3.2 IIpoBenenue padoThl

Oobopyoosanue u mamepuanvl

N

o Ol bk w

CTPYMEHTOM M CIEIIOCHKTOM.

OHI/IcaHI/Iﬂ, YCPTCIKH U HCO6XOI{I/IMLIC CIIPAaBOYHBIC MATCPHUAJIBI.

Tabnuma 3.1 — TexHu4eckas XxapakTepruCTUKa TOUYCYHBIX MAITUH

MammHsl 151 TOYEYHOW CBAPKH C Pa3IMYHBIMU IPUBOJAMHU MEXaHU3Ma CKATUS.
NcTouHUK 37EKTPOIHEPTUH MTOCTOSTHHOIO TOKA — CBAPOUHBIA MpeoOpa3oBaTelib
WK akkyMyJssitop emkocThio 0,011 A/c (40 A/u).

AmmnepmeTtp ¢ myHToM Ha 50 A.
MwuunBonsT™MeETp Ha SO MB.
MukpoommeTp (IIpH OTCYTCTBUU aMIIEPMETPa U MUJUTUBOJIBTMETPA).
[TepeaBuxHOM 1a60PATOPHBIN CTON ¢ HAOOPOM HEOOXOIUMBIX MPOBOJIOB, C HH-

[TapameTp Enunauner| MT-604 | MT-1201 |MT-4021{MT-2401
MaxkcumanbHbI BTOPUYHBINA TOK KA 10 12 40 24
KOPOTKOT'O 3aMBIKaHUS
HomuHanbHBIN JUIMTEIILHBIN
BTOPHUYHBIN TOKH KA 17 24 125 °
HomuHanbHBIN AIUTEIbHBIN
He()pBHqHLIﬁ TOKI[ ) A 28 2,9 o 84
Howmunanbroe nepairroe B |220/380 | 220/380 |220/380 | 220/380
HaIPSHKCHUEC
HawnGonbmas nmotpebisiemas
MOIITHOCTh ITPU KOPOTKOM 3ambl-| KB-A 28,5 35 420 140
KaHUH
HomuHanpHast MOITHOCTD kB-A 14,8 15 150 82
Uucno cryneHen peryimpoBa- B 4 4 5 4
HUSI BTOPUYHOTO HAIIPSIKEHUS
[Ipenenbl peryiupoBaHus BTO- B 1,62 - 148296 3,15 -
PUYHOTO HaNPSKEHUS 2,66 6,29
Pabounii X0/ 3IEKTPOIOB MM 20 20 5...30 30
Bruiet anexrpona:

HauMEHBIINI MM 225 200 150 350

HOMHMHAJIbHBIN MM 250 250 500 500

HanOOIBIINI MM 275 650 700 1200
PacTBOp 271€KTPOIOB:

HaUMEHBIINN MM 150 130 150 180

HOMHMHAJIbHBIN MM 150 150 220 180

HanOOIBIIHI MM 250 325 300 450

49




[Tponomxkenue Tadauibl 3.1

[TapameTp Ennanner| MT-604 | MT-1201 (MT-4021| MT-2401
KoaddunmeHt MmomHocTa npu
KOPOTKOM 3aMbIKaHWUU MPU HO- — 0,5 0,5 0,5 0,4
MHUHAJIBHBIX BBIJIETE U PACTBOPE
Ycunue cxaTtus dIEKTPOJIOB:
HaNMEHBIIIEE kH 0,4 0,5 1 1,3
HOMHWHAJIBHOE kH 2 2,5 16 6,3
MaKCHUMAaJILHOE kH 2 2,5 19 0,5
CBflpI/IBaeMBIe TOJIMHB JETa- 010.5+| 0105+
JIEW U3 HU3KOYTJIEPOAUCTOU MM Or |Or0,2+0,2 05 05
CTaJIN: 0,2+0,2 ' ’
Ha KECTKHUX pe- 0 050+ | 1025+
i W | g8 | 200808 o n | 0o
31}1:MFKHX eI MM 10 242 10 3+3 n088’,(§) " 06+ 6
MakcuMainbHas KpaTKOBPEMEH- cB/a 320 176 290
Hasi TPOU3BOAUTEIBHOCTD 180
Pacxox oxyakgaromei Boabl /9 150 60 550 310
["aGaputHbIie pasmeps! ([IxI1IxB)
BBICOTA MM 1237 1200 2450 1255
UpUHA MM 452 430 560 450
rmyOuHa MM 833 950 1600 1315
Macca KT 200 165 1100 410

A O3HaKoMJIeHHe ¢ KOHCTPYKIHel TOYeYHOH MAIINHbI

IIo 3aJaHUIO MIPETIOAaBaTClId J0JI’KHA OBITH XOpoHIo M3y4dcHa OoJHa MaliruHa C
MEAAJIbHBIM, 3JICKTPOMCXAaHUYCCKUM HWJIM IMHCBMATHYCCKHM IIPUBOJOM MCEXAHU3MaA
ckatusg. C MalIMHaMM OCTaJILHBIX THIIOB CJICAYCT TOJBbKO O3HAKOMHTBLCA.

1 BxuMaTennHO Mpo4YnuTaTh OIMMCAHHC TOYCYHOU MalllnuHEbI, HaTH €€ OCHOBHBIC
Y3Jbl, YACHHTb UX HA3HAYCHUC U CXCMATUYCCKH 3apUCOBATH O6IIIYIO KOMIIOHOB-

Ky MalllMHBI.

2 JlaTh XapaKTEpUCTUKYy MEXaHM3Ma CXKATUS U CXEMAaTHYECKH HU300pa3UTh €ro
YCTPOUCTBO (/11 MHEBMATUYECKUX MAIIMH BBIYEPTUTH IMHEBMATHYECKYIO CXe-

My).

3 Ommcarp TN TpaHcPopMaTopa, BEIYEPTUTH €TO CXEMY U TMOSCHUTH paboTy Tie-
pPEKIIIoYaTeNs CTyleHEH MOITHOCTH.
4 3apucoBaTh CXeMy IMpepbIBATENd TOKA M OMHCATh METOJ €ro OJOKHPOBKU C Me-

XaHU3MOM CXKaTusl.
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3aMepuTh BBUIET AJIEKTPOJIOB, BBIUEPTUTH UX (HOPMY U ONPEIENIUTh, U3 KaKOro
Marepuasna OHU U3rOTOBJICHBI.

BpruepTuth cxeMy BOISHOIO OXJIaXKICHU.

CocTaBUTh TEXHUYECKYIO XapAKTEPUCTUKY MAIIUHBI.

b Onpepnesienne akTHBHOTO CONPOTHUBJICHUSI BTOPUYHOI0 KOHTYPA TOYEYHOM

A~ w

o o1 B~

MaIlluHbI

BeraepTuTh 3CKH3 BTOPUYHOTO KOHTYpa MAIIMHBI ¢ 0003HAaYEHHEM HOMEpa Kax-
JIOTO KOHTAKTAa.

CocTaBuTh CXeMy BKJIIOUEHUS AJIEKTPOU3IMEPUTEIBHBIX MPUOOPOB U UCTOYHUKA
MMOCTOSIHHOT'O TOKa.

CoOpaTtb cxeMy U ToKa3aTh €€ JjIsl IPOBEPKHU MPETOIaBATENI0 U JTaOOPaHTY.
3aroToBUTh TAOMMILy JUIsl 3alUCel JaHHBIX W3MEPEHUN U BBIYUCICHUN (CM.
dbopmy oTueta).

3aMepuUTh MaJACHUS HANPSIKEHUI B KOHTYPE U BO BCEX KOHTAKTAX KOHTYypa B OT-
JICJIbHOCTHU.

[ToncuuTaTh CONMPOTUBIICHUS OTICIBHBIX 3JEMEHTOB KOHTYpa M OOIIee COIpo-
THUBJICHHUE €TO.

Pa3o0parh KOHTaKT ¢ HAMOOJBIIUM CONPOTHBJICHWEM W 3aYHUCTUTHh €ro JI0 Me-
TaJUTMYECKOro OJIecKa, INIOTHO coOpaTh W CHOBA 3aMEPHUTh €ro CONPOTHUBIICHHE.
Pe3ynbTaThl 3aMEPOB M BBIUUCICHUN 3alKCaTh B TAOIHUILY.

Pa3obpatsb cxemy.

KonTpoJibHBIE BONIPOCHI

Ha3zoBuTe 0CHOBHBIE Y371l TOUEHYHBIX MAIIWH JIJI1 KOHTAKTHOW CBApKH.
Onumure paboTy TOYEUHOW MAIIMHBI C TEJAJbHBIM, 3JEKTPOMEXaHUYECKUM
WJIM THEBMATUYECKUM MIPUBOJIOM MEXAHU3MA CHKATHA.

Kax ocymiecTBnsiercss 6JI0KHpOBKa MEXaHM3Ma BKIIFOUEHHSI TOKA C MEXaHU3MOM
cxatus?

HauepTure BO3MOXKHBIE [TUKIIBI TOUEUYHON CBAPKHU U MOSICHUTE HX.

Kaxk yctpoen u pabotaetr TUPUCTOPHBIN KOHTaKTOpP?

KakoBo BiMsiHME KOHTAKTHBIX COMPOTHUBJICHUN BTOPUYHOIO KOHTYpa Ha paboTy
TOYEUHOU MAIINHBI?

N3noxute ciocoOb! onpeieIeHUs] COMPOTUBIICHUSI BTOPUYHOTO KOHTYPA.

3.3 Otuer o 1abopaTopHoii padore Ne 3

I/Isyqune KOHCprKHHﬁ KOHTAKTHBIX TOYCYHbIX MAaIlIUH U OIIPCACICHUE aK-

THBHOI'0 COIIPOTUBJ/ICHUA BTOPHYHOI'0 KOHTYPAa
damunus CTyACHTaA

['pynna JlaTa BBITIOJTHEHUST PAOOTHI
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A O3HakoMJ/IeHHE ¢ KOHCTPYKIUeld ToyeuHoil Mmamuabl MT-604

KoncTpykupys MmanmmHbl npeAcTaBiieHa Ha puc. 3.23.

1 — nepanb; 2 — ynop; 3 — npyxuHa; 4 — BTyJIKa; 5 — OCh pblyara;
6 — mkamna; 7 — npyxuHa; 8 — crakaH; 9 — ara; 10 — Buika; 11 — nenecToxk;
12 — TpeyronbHbIil peryar; 13 — 6eCKOHTAKTHBIN BBHIKITIOYATENb.

Pucynok 3.23 — Toueunas mammaa MT-604

Texandeckas XxapakTepUCTUKA MAIIIUHBI TpUBeeHa B Ta0. 3.1.
(OO01mas cxeMa TOUeUHOM MalIMHbI C 0003HAYEHUEM OT/AEIbHBIX Y3JI0B)
(Cxema MexaHU3Ma CXKATHS)
(Cxema cBapouHOro TpanchopmMaropa ¢ rnepexiaroyaTesneM CTyIneHeH MOITHOCTH )
(Cxema 3amepa BbLIETA DJIEKTPOOB)
(Cxema BOASTHOTO OXJIQKICHUS)
(Texnuyeckas XxapaKTepUCTHUKA MAITUHBI)

b Onpenesienue aKTUBHOTO CONMPOTUBJIEHUS BTOPUYHOI0 KOHTYpa
TOYEYHON MAIIIUHBI

(DcKu3 BTOPUYHOTO KOHTYpa)
(CxemMa BKIIFOUEHUS JICKTPOU3MEPUTEIIHHBIX PUOOPOR)

Tabnuna s 3anuceld TaHHBIX U3MEPEHUM W BRIYUCIICHUN

[Tanenue nHanps- | ConpoTUBIIEHHUE,

Ne xoHTakTa Tok, A
»kKeHusi, MkB MKOM

[Ipumeuanue
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PacueTrsl 110 onpeneneHno CONPOTHUBIEHUM OTIEJIBHBIX KOHTAKTOB U BCETO
BTOPUYHOI'O KOHTYpa
BriBobI 110 padoTe
ITonnucs cTtynenra
3aKIIIOYEHUE MTPENOAaBaATENS

4 JABOPATOPHAS PABOTA Ne 4

ONPEJAEJIEHUE BJIMSIHUSI TAPAMETPOB PEXKUMA TOUEYHOM
CBAPKH HA TIPOYHOCTDH TOYKHA

4.1 O0ue cBeeHus

Pexxum TOYEUHOU CBApKHU OIPENENSETCS CIEAYIOIMMU OCHOBHBIMM ITapaMeT-
paMH: YCWIMEM CXKATHsl, AUAMETPOM KOHTAaKTHOW MOBEPXHOCTH JIEKTPOJAA, CBAPOU-
HBIM TOKOM U €r0 INIOTHOCTBIO, MPOJOJKUTEIBHOCTBIO BKIFOUEHUS TOKA.

PexxnMbl TOUu€YHOM CBapKu MOTYT OBITh MSTKHE U kecTkue. [Ipu msarkom pe-
KUME MPUMEHSAIOTCS HEOOJIbILINE TOKH U JAaBJICHUE, HO MPOJOJIKUTEIBHOCTh BKIIIO-
YeHHUs] CBAPOYHOTO TOKa IMOBbIIeHHAs. KeCTKui pexuM, Hao00poT, XapaKTepu3yeT-
cs1 OOJILIIMMU TOKOM U JaBJICHUEM, HO MaJION MPOJOJIKUTEIBHOCTIO BKIFOUEHHS TO-
Ka.

B mporecce cBapku Mexay AeTaissMu obpasyercs jutoe sapo (puc. 4.1),
pasMepbl KOTOPOTrO B OCHOBHOM OIPENEIAIOT NPOYHOCTH CBApHOM TOYkuU. Ilpm
CBapKe Ha MATKUX PEXHUMax pacrojiokeHue W (opma JMTOro siipa ONpenesstoTCs
IJIaBHBIM 00pa30M YCJIOBUSIMH TEIJIOOTBOJAA B AJIEKTPOJbI U B CBAPUBAEMBIE JIETAJIN.
JIuToe sapo pacnosiaraeTcsl MPaKTUYECKU Ha PABHOM PACCTOSIHUM OT HAPYXKHBIX I10-
BEPXHOCTEMN JETajel, B CBA3U C YEM MPU CBAPKE JMCTOB HEPABHOM TOJILIHMHBI OHO
cMmeniaeTcs B 0osiee TOJICThIN JUCT. M3-32 OOJBIIMX MOTEPH TEMJIOTHI pa3MeEPbl 30HBI
TEPMHUYECKOTO BJIMSAHUS U HarpeB JeTaleil mpHu CBapKe Ha MATKHUX pexuMax OOJblIe,
YEM Ha KECTKHX.

IIpu cBapke Ha XECTKUX PEKHUMAaX paACIOJIOKEHUE W (QopMa JUTOro sapa
ONPENEIATCA NPEUMYIIECTBEHHO PACIPEICICHUEM IIJIOTHOCTH TOKA B JIETANSAX U
Majo 3aBUCAT OT YCJIOBUHM TEIUIOOTBOAA. JIUTOE SAPO pa3MEmaeTcss CUMMETPUYHO
OTHOCUTEJILHO TJIOCKOCTH COEAMHEHUs JeTalield, 4YTO 0COOEHHO Ba)KHO NMPHU CBapKe
JeTajied pasHou TOJMIUHBL. [loTepu TEIUIOThI U HArpeB JeTajieu, a CIeH0BATEIbHO,
BMATHHBI HAa X NOBEPXHOCTH U U3HOC 3JIEKTPOJIOB MEHBIIIE, YEM IIPU CBAPKE HA MSIT-
Kux pexumax. OJIHaKo M3-3a OOJIbLIEH ONAacHOCTH BBIIJIECKOB JKECTKUE PEKUMBI
TpeOYIOT MOBBIIEHHBIX F¢p, YTO OrpaHMYMBAET UX MPUMEHEHHE IIPU CBapKe B TPYI-
HOJIOCTYITHBIX MECTax M TpeOyeT UCIOIb30BaHUS (PUTYPHBIX AJIEKTPOJIOB.

Msrkue pexuMbl OOBIYHO HMPUMEHSIIOTCS MPU CBapKEe HAa MAIMHAX C IMeJalb-
HBIM [IPUBOJIOM C)KATHS, a JKECTKHE — HA MAIlIMHAX C dJIEKTPOMEXaHUYECKUM U ITHEB-
MatrueckuM npusogamu. I'OCT 15878—79 persiaMeHTUPYET ABE TPYIIIBI TOYEUHBIX
coenuHeHuii: rpynmny A u rpynny b (ta6un. 4.1).
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a — HeIJTAKUPOBAHHBIE METAILJIBI; O — MIIAKUPOBAHHBIE METALIIbI;

B — JICTAJIM HEPABHOM TOJIILIUHBL; T — Pa3HOMMEHHBIE MATEPUAJIBI

Pucynok 4.1 — KoOHCTpyKTHUBHBIE 2JIEMEHTBI CBApPHBIX COCIUHEHHI, BbI-
IIOJIHEHHBIX TOYEYHOU CBApPKOU

CoenuHeHus TPyNIbl A UMEIOT JIMTYIO 30HY OOJBIIEro AuamMerpa, 00J1aaaroT
0oJee BHICOKOM MPOYHOCTHIO, HO TPeOyIOT OoJIbllIel HAaxJIeCTKHU. ['pymmna coeuHeHus
JOJIKHA YCTAHABJIMBATHCS MPHU MPOSKTHUPOBAHUU B 3aBUCHUMOCTU OT TpeOOBaHUU K
CBAapOYHOUN KOHCTPYKIHU U OCOOCHHOCTEH mpoliecca cBapku. [IpodyHOCTh OTAENbHON
CBApPHOM TOYKH OIPEIEIIAECTCS MapKOW CIUIaBa, TOJIIWHOW CBAPUBAEMBIX JETANICU U
JTMaMETPOM JIUTOTO siipa. BeicoTa nuTOoro siapa (BeanyrMHa MpOoIUIaBIEHUs) Ha TPOU-
HOCTh MPAKTUYECKU HE BIUAET U MOXKET U3MEHATHCS B LIMPOKUX mpenenax. Jomy-
CTHMasi BETMYMHA MPOIUIABJICHUS JJIs MAarHUEBBIX CcIUIaBoB coctaBisier 20 — 70%,
U1t TUTAaHOBBIX — 20 — 95% u g ocTanbHBIX MeTauIoB U cruiaBoB — 20 — 80%
TONIUMHBI AeTaneid. [Ipn MeHblIeM MpOIUIaBIEHUHU TPYAHO OOECIEUUTh CTAOWIIb-
HOCTh Pa3MEPOB U NMPOYHOCTH COEAMHEHUM, OOIbIIee MPOIUIABICHUE MOXKET MpPUBE-
CTH K MEPEerpeBy MOBEPXHOCTH JETalel, CHIKEHUIO UX KOPPO3UOHHOM CTOMKOCTH U
K MOBBIIIEHHOMY U3HOCY 3JIEKTPOJ0B. JlnameTp Hapy»KHOTO OTnevyaTrka (BMSTHHBI)
OT 3JIEKTPOJIa HE CBSI3aH OJHO3HAYHO C IMAMETPOM si/Ipa U HE XapaKTEePHU3yeT Mpod-
HOCTH coenuHeHni. OOBIYHO AMAMETp HApPYKHOTO OTIEeYaTKa MPEBBIIMIAECT AUAMETP
s]ipa TOYKH WIK paBeH eMmy. [ yOuHa oTreuyaTka He NOJbKHA mpeBbimaTh 20% Tod-
mMUHBI Aetand. [Ipu cBapke neTtaiielt pa3HOW TOJIIUHBI ¢ OTHOIICHHEM TOJIIUH S/S;
> 2 B cyyae MPUMEHEHHUS OJJHOTO U3 JIEKTPOJOB C YBEIMUEHHOM IIIOCKOH paboueil
MOBEPXHOCTHIO, & TAKXKE MPHU CBAPKE B TPYAHOJOCTYIIHBIX MECTaxX JOMYyCKaeTCsl yBe-
JAU4eHHE r1yOrHbI BMATUH 10 30% TOMIIMHBI JETANH.

Haxnectka siBisieTcsi BaKHbIM KOHCTPYKTHUBHBIM 3JIEMEHTOM TOYEYHOI'O CO-
eANHEHUS, €€ BeJIMUMHA ONPEIEAeTCs MO MIIOCKOM YacTH CONpAraeMbIX aetanei 0e3
ydera painycoB U3ruda. Y MEHbLIEHUE HAXJIECTKU WM YBEIUYEHUE TUaMeTpa JIMTO-
IO siipa TOYKU IPU HEM3MEHHON HaXJIECTKE MOXKET BbI3BATh BBIILUIECK PACILIaBIEHHO-
ro Merajia B 3a30p MEXAY ACTAISIMU U pa3laBIMBAHUE KPOMOK HAXJIECTKH, YTO
CHUYKAeT MPOYHOCTh U HAZEKHOCTh CBAPHBIX COCIMHEHUM.

MuHUManbHBIN Iar CBapHBIX TOYEK B Ta0u. 4.1 ycTaHOBIEH U3 yCIIOBUS, YTO
IIPU €ro JajbHEWIleM YMEHBIIEHUU JUIsl COXPAHEHUS] pPa3MEpPOB JIMTOTO sA/Apa MoTpe-
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Oyercs yBelWYEHHE TOKA C IEIbI0 KOMIICHCAI[MU €ro IIYHTUPOBAHUS B COCEIIHUE
TOYKU. DAKTUYECKUN LIAr TOYEK B KOHCTPYKUHUSIX YCTAaHABIMBAECTCSA UCXOIs U3 Tpe-
Oyemoit mpouyHocTu mBOB. [Ipu cBapke meraneil HEpaBHBIX TONIIUH JUAMETP sapa U
IpyTUe pa3Mepbl KOHCTPYKTUBHBIX AJIEMEHTOB COCIWHEHUU CIIEAYeT BBIOMpATh IO
JeTalld MEeHbIIIeH TOJMIUHBL. [Ipu cooTHOmeHuu TommuH S/S; > 2 3nauyenus B, t, C
cienyet yBennuuBath B 1,2—1,3 pasa. [Ipu cBapke Tpex u Oonee aetaneil [uameTp
JIUTOTO SiIpa TOYKU JOJDKEH OBITh BBIJACPKAH IS KaXKJI0M mapbl COMpPsTacMbIX JeTa-
nen. Jlomyckaercss CKBO3HOE IPOIUIABIEHUE CpeaHUX neTanen. HaxnecTka mpu cBap-
K€ Tpex W OoJiee aeTaneil qoipkHa ObITh yBeaudeHa Ha 20—-30%. XKenarenbHo, 4TOOBI
OTHOILIEHHUE TOJIIMH CBAPUBAEMBIX J€TaJIel HE MpeBbIaiio 3:1.

[ToBepxHOCTH AeTanield, CBAPMBAEMbIX TOUEUHON CBapKOM, TOJKHBI OBITH CBO-
OOJHBI OT OKaJIMHBI M PXKaBUYMHBI. JleTanu W3 ropsyeKaTaHbIX CTaJIei, MOKPBITHIX
TOJICTOM OKCUJHOM IJIEHKOW (OKAJIMHOM), TOJKHBI MPEBAPUTEIIBHO MPOXOIUTh Me-
XaHUYECKYI0 (MECKOCTPYHHYIO, IpoOecTpyiHy0 uiu abpa3uBHYIO) 00pabOTKy WiIn
IIOJBEPraThCsl TPABJIECHUIO B BOJHBIX pacTBOpax KUCIOT. I[loBepxHOCTM neranen u3
XOJIOJTHOKATAHBIX CTaJIeH TOJDKHBI OBITh OYMINECHBI OT TPS3H, KPACKH, )KHUPOBBIX TIjIe-
HOK. Ounctka (00e3:KupUBaHUE) MPOU3BOJIUTCS allETOHOM, O€H3MHOM C aHTUCTATUYE-
CKUMHU J00aBKaMH WM JAPYTUMH PACTBOPUTEISMH. Y JaJIEHHE HCXOJHOM OKCHIHOM
IUIEHKU TPU CBAPKE XOJIOJTHOKATAHBIX CTallel He TpedyeTcs. B MaccoBoM Ipon3BOACTBE
OYHUCTKA MMOBEPXHOCTHU JAETallel U3 XOJOAHOKATAHBIX CTajeil B OOJBIIMHCTBE CIy4aeB
BOOOIIIE HE TPOU3BOAUTCS, TAK KaK TOHKHI CJIOW Macia Ha TIOBEPXHOCTH JAeTallel Ha
pe3yJIbTAThl CBAPKU NPAKTUYECKHU HE BIIHSET.

JleTanu W3 allOMHUHUEBBIX U MAarHUEBBIX CIUIABOB JIOJKHBI IPOXOAUTH XUMH-
YECKYIO WJIM MEXaHUYECKYI0 00pabOTKy JUIsl y1aJeHusi OTHOCUTENBHO TOJICTOM TIJICH-
KU OKCHJIOB, 00JIa/1af0IIEeH BBICOKMM M HECTAOUIIbHBIM COITPOTUBIICHUEM.

PexxuMbl CBapKkHM XapakTEepU3yIOTCSI COBOKYITHOCTBIO IMAPAMETPOB, a TAKKE
dbopmoii u pazMepaMu pabOYMX MOBEPXHOCTEH 3JIeKTPoJIOB. IIpu ToueyHO# cBapke
MOTYT MPUMEHSATHCS JJIEKTPOJIBI C TUNIOCKUMU (nameTpoM d.,;), 1 chepuueckumu (pa-
nuycoMm R,;) paboynMu MOBEPXHOCTAMH. DIEKTPOJbI co chepruueckoil padbouelt mo-
BEPXHOCTHIO MMEIOT OOJBUIYIO CTOMKOCTh MU MEHEE UYBCTBUTEIBHBI K MEPEKOCAM,
YeM 3JIEKTPOJIbI C MJIOCKOM MOBEPXHOCTHIO. BIOOp pa3smepoB paboyeil moBepXHOCTH
ANEKTPOAOB IMPOU3ZBOAUTCSA UCXOIS U3 CIEAYIOLUIMX OPUEHTUPOBOYHBIX COOTHOUIE-
HUM:

d,, =(09..12)d; R,, =(15...20)d.

VBenuueHue daj7 nIn Ran QJICKTPOAOB BbI3bIBACT YBCIIMUCHUC INIOIIAAN KOH-

TaKTOB «3JIEKTPOJ — JIETAIIb» U «JIETAllb — JIETajlby», YTO MIPUBOJIUT MPU HEU3MEHHBIX
napaMeTpax pekuMa CBapKH K CHUKEHHUIO pa3MEPOB M MPOYHOCTU CBAPHBIX COCU-
HCHUU.

OCHOBHBIMM MapaMeTpaMu PeXHMMa TOUECUHOW CBApKHU SABJISIOTCA CBAPOYHBIN
TOK | s, Bpemsi cBapku te, U ycunme 31ekTpoaoB Fg,. C yBenuuenuem |l u t; konnue-
CTBO BBIJICIMBIICHCS MPU CBApKE TEIUIOTHI BO3PACTAET, B CBS3M C YE€M pa3Mephl U
MPOYHOCTh COCAMHEHUN yBenuuuBarTcs. C yBenuueHuem F , miomaam KOHTAaKTOB
«QIEKTPOJI — JETAIb» U «AeTalb—AETallb» BO3PACTAIOT, YTO CHIXKAET HUHTEHCUBHOCTD
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TEIUIOBBIJEIICHHUS U YBEIMYMUBAET OTBOJ TEIUIOTHI U3 30HbI CBapKu. [loaToMy mipu mo-
CTOSIHCTBE OCTAJIBHBIX MapaMeTPOB PEXHMa yBeJIMYeHue k., MPUBOAUT K yMEHBIIIE-
HUIO, & yMEHbUIEHUE ., — K YBEJIMUEHUIO Pa3MEPOB U IPOYHOCTU CBAPHBIX COEIU-
HeHui. PocT pasmMepoB M MPOYHOCTH COEAMHEHUM NpH yBelndeHuu lg, u t, U cHU-
*eHuu F, orpaHnuMBaeTCsi BO3HUKHOBEHUEM BBIIIECKOB PACIIaBJIEHHOIO METAILIA.

Tabnuua 4.1 — ITapaMeTpbl TOYEUHBIX COEIUHEHUN TPU KOHTAKTHOM CBapKe

[TapameTpbl coeTMHEHUI
I'pynna A I'pynna b

o B, He menee o o o | B, He MeHee o

TOJIIHI/EHazLe- < e o = @ 0 2 < T P 2 3
Taje, MM %%%g%égg CRRERERE- 1-R=0- R

o | & EE = B o ) o} a 2 EE <5 o =

T IS5 5856 £ | ZElog5R565 = 2

S|P EsHEg S| 9| BFEgHE S|
Cspime 0,3 2,5 6 15 4 6
«03-04 2,7 7 8 d 1,7 5 7 7185
Cepire 0,4 — 10
0,5 3 8 10 | 12 2 6 8 8 | 10
«0,5-0,6 2,2 7 9
CBpmie 0,6 —
0,7 3,3 d 12 1113 2,5 8 10 10 | 12
«0,7-0,8 3,5 10 13 115,5
Cepime 0,8—1| 4 11 14 15| 18 | 3 9 12 12 | 15
«1-1,3 5 13 16 17 1205|13,5| 10 13 14 | 16
13-16 6 14 18 20 24 | 4 11 14 16 | 18
16-18 6,5 15 19 22| 26 (45| 12 15 18 | 19,5
18-2,2 7 17 20 251 30 | 5 13 16 20 | 24
2,227 8 19 22 30| 36 | 6 15 18 23 | 27
2,7—3,2 9 21 26 35| 42 | 7 17 20 26 | 31
Some 2 l105) 24 | 28 |40 48
«3,7-4,2 12 28 32 45 | 54
«4,2-47 13 31 36 50| 60 | — | — — | — | —
47-5,2 14 34 40 55| 66
52-5,7 15 38 46 60 | 72
57-6 16 |42 50 65| 78

[Ipu ToueyHOI CBapKe MOT'YT MPUMEHATHCS PA3NMYHBIE TUKIIbI YCUIIUS 3JIEK-
TPOJOB M CBAapOYHOI'0 TOKa. B mpocreillem ciydae cBapka MPOU3BOJIUTCS OJHUM
UMITYJIbCOM TOKa MPU HEU3MEHHBIX F, U |, s ymydineHnus MakpoCTpyKTyphl JIH-
TOM 30HBI MPUMEHSETCS CBapKa C MPUJIOKeHHeM KoBouHoro ycunus F.. [lpu cBapke
JIeTaJiell ¢ MOBBIIMIEHHON KECTKOCTBIO JUIsl YMEHbIIIEHUS COOPOYHBIX 3a30POB U CTa-
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OWIM3aIi KOHTAKTOB MPOU3BOJIUTCS TAKXKe MPeIBapUTEIbHOE 00)KaTHE 30HBI CBAp-
KM TIOBBIIIEHHBIM ycwineM. J[jis o0ecredeHus miaBHOTO HarpeBa M 3aMeIJIEHHOTO
OCTBIBaHMSI METaJlJla B 30HE CBApKHU I1€JI€CO00PA3HO MPUMEHSIThH MOIYIUPOBAHHBIN
CBAapOYHBIN TOK C JUIMTEIBLHOCTBIO HapacTanus t, u cnana t.,. B HeKoTopbIX cityyasx,
HaIllpUMeEp IPHU CBAPKE JIETAIE OTHOCUTEIHLHO OOJIBIION TOJIIUHBI, PEKOMEHIyETCS
CBapKa MyJbCUPYIOIIUM TOKOM, IPU KOTOPOU MUMITYJIbCHl TOKA JUIUTEIBHOCTHIO T ue-
penyroTCs ¢ may3aMH JIMTENbHOCTHIO t,. IIpu cBapke 3akanuBaronIuxcs cTajey 1e-
Jecoo0pa3Ho MPUMEHEHUE ABYXUMITYJIHCHBIX IUKJIOB, 00ECIEUHBAIOIIUX TEPMOOO-
pabOTKy CBApHOI'O COETUWHEHMS BTOPHIM UMIYJbCOM TOKa CWIOW |, BKIIFOYaeMbIM
nocie nayssl ;. PaccMOTpuM BIUsSHUE OTAENBHBIX MapaMeTpoOB PEKUMa CBApKHU
Ha IPOYHOCTHh TOUKH. Ha puc 4.2 moka3aHa 3aBUCUMOCTbh MPOYHOCTHU TOUYKHU
OT JAJUTEIbHOCTHU CBAPOYHOTO HMITYyJbCa AJS MaJOyrJIEepPOJAUCTOM CTalu
toqmuHou 1 mm. Bce mapamerpsl nmpouecca cBapku, KpOME€ BpPEMEHU CBap-
KW, HE U3MEHSJINCh. AHAJIOTUYHBIN BUJI UMEET KPUBAasg 3aBUCUMOCTH MPO Y-
HOCTHU OT BEJIHYUHBI CBAPOYHOTO TOKA IPU NOCTOSIHHOM BPEMEHU CBAPKH.
s

B /—\ Cc
N~

400

200 /
A

0 fcs, ¢
0,5 1,0 15 2,0

AB — cBapnas Touka o0pazoBana 0e3 pacmiasienus; BC — cBapka ¢
pacIlIaBICHHBIM SIAPOM
Pucynok 4.2 — 3aBUCHMOCTb MPOYHOCTH TOUKHU OT JJTUTETLHOCTU BKJIIO-
YEHHUS CBAPOYHOT'O TOKA JIJI MAJIOYTJIEPOAUCTOMN CTaIH
TOJIIMHON 1 MM

Ycuiue ciKaTUl OKa3bIBAC€T CYIIECTBEHHOE BIIMSIHHE HA JJIEKTPUYECKOE CO-
MPOTUBJICHUE CBAPOYHOTO KOHTAKTA M, KAK CIIEJICTBME, HA TPOYHOCTh CBAPHOW TOY-
K. Y JIeTbHOE JaBJICHUE P H/Mz, peACTaBseT COOON OTHOIICHUE BEJIMUYMHBI YCHUITUS
cxaTtus Fg, K TUIOMAIM KOHTAKTa «AJIEKTPOI — AeTaiby Fi:

p=tes |
FK
[Ipu cBapke HU3KOYTJIEPOJUCTOW CTaIM BEIWYMHA YJEIbHOI'O JABJIEHUS CO-
craBisier 40 — 120 MH/M* (4 — 12 kr/mm®), npudem Goibliee YAEIBbHOE JaBIICHUE
UCTIOJIB3YIOT TIPH CBApPKE JINCTOB OOJBITICH TOIIIMHBI HA 00JIEe JKECTKUX PEKUMAaX.
Jlnst onpesiesieHus yASNbHOTO JTABJIICHUS U3MEPSIOT YCUIIME CKATUS U TUIOIA b
KOHTAKTHOM IMOBEPXHOCTHU 3JEKTPOAA. YCUIUE CHKATUS U3MEPSIOT MPYKUHHBIMU U

rUApaBiInYecKUMH aTuHamomeTpamu. Junamomerp tumna JIIC-1 (puc. 4.3, a) npen-
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CTaBJsieT coO0M MPYKUHHYIO CKOOY 1 cO BcTaBKaMu JUIsl DJIEKTPOAOB 2. Y CUiIHe CKa-
THUSL ONIPEACIISAIOT AeOopMaIMe PYKUHBI U U3MEPSIOT CTPEIIOYHBIM HHIUKATOPOM 3
CO IIKaJOW, rpaiyMpOBAHHON B KWJIOTpaMMax (HbIOTOHAX). [[MHaMOMETp UMEET TpH
Jana3oHa U3MEPEHUI:

1-15000 H (100 — 1500 xr);

2 —25000 H (100 — 2500 xr);

3 —1000 — 50000 H (100 — 5000 kr).

1 2 3 mn,‘fg:si‘
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Pucynok 4.3 — JlunaMoMeTpbl JUIsl ONIpEACTICHUS YCUITHS COKATHUSI MEXKITY
AIIEKTPOJaMU

['uapasnuueckuii nuaamometp (puc. 4.3, 6) nmpeacTasisier coboit MemOpany 1
C omopaMu 2 Juisl 3JIEKTPOJAOB U MaHOMETPOM 3, HIKajla KOTOPOro IpaayHpoOBaHa B
KUJIorpaMMax (HbIOTOHAX).

MeMmOpana 1 MaHOMETp 3aMOJHEHBI KUIAKUM MaciaoM 4. J{ns ynobcTBa pado-
Thl TUJIPABIMYECKUE AUHAMOMETPhI M3TOTABIMBAIOTCA Ha Pa3jIMYHbIC TPEACNbl U3-
mepenuil. K HemocTaTkaMm TUIpaBiIMdecKuX JUHAMOMETPOB CIIEyeT OTHECTH 3HAYU-
TEIbHYI0 TEMIIEPATypHYIO MOTPEIIHOCTh, a TAKXKE €IIe OOJBIIYI0 MOTPEUTHOCTh 3a
CYeT YTEYKH Macja M TMOSBIEHHUS IMy3bIPHKOB BO3[yXa B ruapocpene. [Ipu orcyr-
CTBUU IMHAMOMETPOB MO>KHO BOCTIOJIB30BATHCS MIPUCTIOCOOICHUEM, TTOKA3aHHBIM Ha
puc.4.4, a. KoutponbHyto miactuny | u onpasky 2 ¢ mapukoM 3 auamerpom 10 Mm
CHABIHMBAIOT MEeXy AnekTpogaamu 4. [Tocie aToro mpu momonu aymel bpurens 3a-
MEpPSIIOT JUaMETp OTIEeYaTKa U CPaBHUBAIOT €ro ¢ 3TalioHoM (puc. 4.4, 6). Dranon
JOJKEH OBITh M3TOTOBJIEH 3apaHee M3 TOrO K€ MEeTala, YTO U KOHTPOJIbHAs Iia-
CTHHA.

B npyXuHHBIX JUHAMOMETpAX — CKOOaX YCUIIUE SJIEKTPO0B BOCIIPUHUMAETCS
YOPYTUMHU TJIOCKUMHU TUIACTUHAMU C PaBHBIM MOMEHTOM COTIPOTHBJICHUS H3THOY.
Bnionbs oceBoil TMHUU TUTACTUH UMEETCS PSIJi OTBEPCTUH, Ky/1a BCTABJISIIOTCS TTOIIST-
HUKH, OPUCHTUPYIOIIUE MECTO MPUIIOKCHUS YCUJIUS DJIEKTPOJIOB KOHTAKTHOM Ma-
muHbL. [lepeMenias MecTo NMPUIIOKEHUS yCuusl ONukKe K KOHIAM IJIACTUH, MOBBI-
MIAIOT YyBCTBUTEIBHOCTh U3MEPEHHS.

[TapameTpsl MIIACTUH M PACHOJIOKEHHE OTBEPCTHS BHIOPAHBI TaK, YTO MPOTUO
IUTACTUH HE BBIXOJUT 3a Mpenaeibl ynpyroi nedopmaruu. M3rub miacTuH KOHTPO-
JUPYETCs MHAUKATOPOM YaCOBOI'O THUIIA, IMOKAa3aHUs KOTOPOIrO MPOTAapUpPOBAHBI 3a-
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paHCC I BCEX TOUCK YCTAHOBKH 3JICKTPOAOB B PCAJIbHBIX CAMHHUIIAX YCUIIHA.
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Pucynok 4.4 — [IpucnocoOnenue A onpeneaeHust yCHIns CKaThus MEXIy
AJIEKTPOJIaMU IO OTIEYATKY

VYkazaHHbIe TPYKUHHBIE JUHAMOMETPHI BBIITYCKAIOTCS ISl TPEX JIHAra30HOB
u3mepenus: 10 — 100 naH; 100 — 500 naH u 500 — 10000 naH — cooTBeTCTBEHHO
tuna JII1C-3, AI1C-1 u JITIC-2.

JlmameTp KOHTAaKTHOW IOBEPXHOCTH DJIEKTPOJA MOXKHO H3MEPSITh yHUBEP-
CaTbHBIMHA U3MEPHUTEIIPHBIMA HHCTPYMEHTAMU (JIMHEHKOH, IITAHTSHITUPKYJIEM | JIp.)
WU CIIEHUAJIbHBIM 11a0JI0HOM (puc.4.5).

Pucynok 4.5 — [11aG10H 111 U3MepeHust TuameTpa KOHTaKTHON TOBEPXHOCTH
3JIEKTPOIOB

[lIkana sToro mabJioHAa TOKAa3bIBAaCT IHAMETP KOHTAKTHOM TMOBEPXHOCTH
anekTpoAa. B HekoTophix mpubopax KpoMe AMaMeTpa Ha IIKaje yKa3aHa IUIOIajb
KOHTAaKTA.

B psne ciyuaeB st onpenenieHus MioMaAl KOHTAKTHOM MOBEPXHOCTHU MPU-
MEHSIOT CBUHIIOBYIO IIJIACTHHY, Ha KOTOPOM CTaBAT OTIEYATOK, a 3aT€M H3MEPSIOT
ero JAuaMeTp W Mpu HEOOXOJUMOCTH MEPECUUTHIBAIOT Ha IIomaab. Jluamerp KOH-
TaKTHOW MOBEPXHOCTH 3aBUCUT B OCHOBHOM OT TOJIIIMHBI CBAPUBAEMOT0 METajllIa U
coctapysieT 2 — 15 Mmm. OpUEHTHPOBOYHO €TI0 MOKHO OMPEACIIUTD 10 SMIIUPUUECKOU
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dbopmyie
d, 555 ,

rae 0 — TOJNIIUHA TOHKOT'O JIMCTA, MM.

[Tpu GombIoN pa3HHIlE B TOJIIHWHE JIUCTOB CO CTOPOHBI 00JI€e TOJICTOTO JIMCTa
pacriojararoT 3JIeKTPOoJ] C OOJIBIINM THAMETPOM TOPIIA.

B nocnennee BpeMsi HalJId IPUMEHEHHUE JATYUKUA YCUIIUS HA OCHOBE MPHUHIIU-
1a MarHUTHOM aHU3O0TPOIIUM, T. €. U3BMEHEHHUS MarHUTHBIX CBOWMCTB MaTepualia IpHu
MIPUJIOKEHUH YCHIIMSL B PA3HBIX OCEBBIX HaIpaBJICHUAX. Takoil MaTYMK CTAIlMOHAPHO
YCTaHABIIMBAETCA B MIPUBOJIE YCUIIUS, & €T0 CUTHAJIBI BOCIIPUHUMAIOTCS U3MEPUTEIb-
HBIM yCTpoicTBOM. CyIlleCTBEHHBI HEOCTATOK TAKOTO JATYUKA COCTOUT B HAIIMUUU
TUCTEpe3nca NPy [MUKINYECKUX Harpy3Kax.

Haunbonee mmpokoe npuMeHEHUE B CUIIOM3MEPUTENIbHON anmnapaType Mmoayqu
TEH30METPUYECKUM METOJI U3MEPEHUS Ha OCHOBE MCIOJIb30BAHUSI MOJYITPOBOIHUKO-
BBIX WM METAUIMYECKUX TEH30PE3UCTOPOB, OOECIICUMBAIOIINI BBICOKYIO JIMHEH-
HOCTh M TOYHOCTh M3MepeHus. [IpeoOpazoBaHue n3MepsieMOro yCHIHS B DJICKTpUYE-
CKUH CHTHaJ C MOMOIIbI0 TEH30METPUUECKUX JAaTUMKOB CHJIbI MOXHO YCJIOBHO pa3-
OuTh Ha HECKOJIbKO 3TanoB. CHavasa ycuiaue mpeodpasyeTcs B MoJIe MEXaHUYECKHUX
HaInpsHKEHUM B Tejie ynpyroro sneMenTa (Y3). 3aTeM B COOTBETCTBUU C 3aKOHOM ['y-
Ka ATH HaNpsDKEHUs IpeoOpasyroTces B aedopMaliuio MOBEPXHOCTH Y M OJTHOBpE-
MEHHO — B JedopMaIio MPOBOJAIICH YaCTH HAKJICCHHBIX TEH30PE3UCTOPOB, UYTO
OPUBOJUT K U3BMEHEHUIO X COMPOTUBIICHUSI IOCTOSIHHOMY TOKY U CHJIBI TOKa, KOTO-
PBIi U SBJISETCS BBIXOIHBIM JICKTPUUESCKUM CUTHAJIOM.

[IpuHnMNManbHAS CXEMa U3MEPUTENHHOTO MOCTa Ha METAINTMYECKUX TEH30pe-
3UCTOpAX JUIsl PETUCTPALIMM YCUIINW NPUBEACHA Ha pUC. 4.6.

Jatuuku 1 1 2 paBHOTO COMPOTUBJICHUS HAKJICUBAIOTCS HA JIeTallb, BOCIIPUHHU-
MAIIYI0 yCuiue ckatus. Eciu JaTymku HakJIeeHbl Ha AJICKTPOI0AepKaTeb, TO TO-
CIeAHUN OyNeT Urpathb posib YD CKATUSA-PACTSIKEHUS; €CIU Ke JaTYMKH HaKJIeuBa-
IOTCSl Ha HWKHIOK KOHCOJIb, TO MCTIONb3yeTcs YO miruba. [latuuk 1 pearupyer Ha
BO3MOXHYIO nedopMmanuro. JlaTayuk 2 urpaer pojb TEPMOKOMIICHCHPYIOIIETO dJie-
MEHTa, TaK KaK B MPOLIECCE CBAPKU Y HarpeBaercsi, a U3MEHEHUE COMPOTUBIICHUS
TEH30JIaTUMKa 3a CUET HarpeBa He JOJKHO BOCIIPUHUMATHLCS Kak uaMepsieMmoe. Pe3u-
CTOpHI 3 U 4 COCTaBJISIIOT JIPyTrUe IJIeUYd MOCTa M HAaXOASATCs BHE MaluHbl. K ogHOM
JIMaroHaay MOCTA MOJKJIF0YAETCsI HCTOYHHUK CTAOMIIBHOTO MEPEMEHHOTO HAMPSHKEHUS
00b19HO 3BYKOBOU yactoThl 3I". C Apyroil ero AMaroHajiyd CUrHaja 4yepe3 HOPMHUPYIO-
WA yCUINTETh Y MOJASTCs Ha OCHUIUIOrpad) WM U3MEPUTETBHBIN TPHOOpP CO CTpe-
JIOYHOU Wi ITU(POBOH IIKAJION, B 3aBUCUMOCTH OT Ha3HadueHus. [lepen namepenuem
MOCT OaJIaHCHPYIOT C MOMOILBIO PE3UCTOPOB 3 U 4, IO3TOMY BO BpEMsI pErHCTpallun
BBIXOJIHOWM CHUTHAJl MPOMOPIUOHANIEH TOJIBKO YCWIMIO CxXaTus winu u3ruda. Kpusas
BBIXOJIHOT'O HAIPSKEHUSI MOKET OBITh TPOTAPUPOBAHA TIO CTAHJAPTHBIM JTUHAMOMET-
pam tumna JJOC, uMeronuM BbICOKHH KJ1acC TOYHOCTH.

Ha ocHOBe TEH30pE3UCTOPOB CTPOST BBIHOCHBIE JTATUUKU, BHYTPU KOTOPBIX
o0br9HO uMeeTcs YD wm3ruba. Takue AaTYMKU MOTYT yCTaHABIMBATHCA U MEXKIY
3NEKTPOAAMU, U BHE UX, TaK KaK C U3BMEPUTEIBHBIM YCTPOUCTBOM OHU CBSI3aHbI TOJb-
KO 3JIEKTPUYECKUM HIIAHTOM.
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Pucynok 4.6 — Peructpaius ycuiaus Ipyd KOHTAKTHOW CBapKe ¢ TIOMOIIBIO
HAKJIEEHHBIX TEH30PE3UCTOPOB

CBapoyHbIi TOK M €ro IJIOTHOCTh BJIMSIIOT Ha KOJIMYECTBO BBIJICIISIONICICS
TEIJIOTHI U Tpoliecc HarpeBa Metaiia. Hanbonee xapakTepHbIM apamMeTpoM Touey-
HOM CBapKu SIBJISIETCS IUIOTHOCTh TOKAa B CBApOYHOM KOHTakTte. IIpu cBapke HHU3KO-
YTIEPOIUCTON CTalli Ha MSTKUX PEXUMax IIIOTHOCTh TOKa cocTamisieT 80 — 160
MA/M* (80 — 160 A/Mm?), a Ha xecTkux pexnmax 160 — 400 MA/M® (160 — 400
A/MMZ). TpeOyemblil TOK ONPEACNSIOT B 3aBUCUMOCTH OT JaBJICHUS MEKIY AJIEKTPO-
JaMd W TOJIIMHBI CBApUMBAEMbIX JIMCTOB. BeauymHy CBapOYHOrO TOKa HAXOMST
YMHOKCHHEM BBIOPAaHHOW IUIOTHOCTH TOKA HA TUIONIAJh KOHTAKTHON TMOBEPXHOCTH
anekTpona. [lpu cBapke HU3KOYIJIEPOAUCTON CTAIM TOMIMHONU | — 3 MM OpUEHTHPO-
BOYHO TOK MOHO MOJICYUTATh 110 SMIIUPUIECKOMY COOTHOIIEHUIO

., =16005.

OnpenenuTs BEIMYUHY CBAPOYHOTO TOKA MOKHO IO METO/y, IPUBEICHHOMY B
nabopatopHoii padote Ne 1. B mpou3BOACTBEHHBIX YCIOBHUSIX 3TUM METOJIOM IOJIb30-
BaTbCsA HEYJ00HO, TaK KaK KPOME U3MEPEHHI HEOOXOIUMBI €111€ BHIYMCIICHHUS.

[[Inpokoe MpUMEHEHUE B KAUYECTBE AATUMKA CBAPOYHOTO TOKA IMOIYYMII BO3-
TYIIHBIA TpaHncpopmarop (mosc PoroBckoro), KOTOpwI MpeacTaBiseT coOoi 3a-
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MKHYTYIO0 THOKYIO HJIH JKECTKYIO OCHOBY, HECYIYIO OJHOCIOWHYIO MJIM MHOTOCIIOM-
HYI0 OOMOTKY.

Pucynok 4.7 — Usmepurensubiit amnepmerp ACT-2

[Ipubop Mo3BOJIAET UBMEPATH AMILIUTYIHbIE UM JIEUCTBYIOIINE 3HAUYECHUS TO-
Ka B UMITYJIbCE; TaK, JUISl U3MEPEHMs ACHCTBYIONIETO 3HAUYEHUsI TOKA MPU TOUYECUHOU
CBapKE C TUPUCTOPHBIM KOHTAKTOPOM IIUPOKO MPUMEHSIETCS UMITYJbCHBIA amrmep-
metp ACT-2 (puc. 4.7, a). Tok uaMepsitoT TpaHc(POPMATOPOM C HEMArHUTHBIM CEP-
JEYHUKOM-TOPOUIOM, TPAaHC(OPMATOP HAIEBAIOT HA TOKOBEYIIHE IIIMHBI BTOPUYHO-
ro KOHTypa CBapO4YHOU MamuHbl. [Tutaercss aMrepMeTp OT CyXoro 3J1€MEHTa U CMOH-
TUPOBAaH B METAJUIMYECKOM MEPEHOCHOM SIIUKE C OTACICHUEM JIJIsl MIOMEIIEHUS TO-
pouna. [Ipubop mo3BossieT u3MepATh cBapouHbIi Tok B mpeaenax 4000-35000 A c
TOYHOCTHIO = 5%. Bec mpubopa 11,5 kr.

CrpykrypHas cxema amnepmerpa ACT-2 npuBenena Ha puc. 4.7, 6. Benuuuna
HaIpsDKEHUS] HA JAaTYMKE | MOBBIIAETCS YCTPOWCTBOM 2 M CTAHOBUTCS PAaBHOM KBaJ-
paTy BBOJIUMON BEJIMYMHBI.

[IpoAOMKUTENBHOCTh BKJIKOUYEHHUS TOKAa — OJUH M3 OCHOBHBIX Iapa-
METPOB pEKHMa TOUEYHON CBAPKHU, CUJIBHO 3aBUCUT OT TOJILMHBI METAIJIa U CyLIe-
CTBEHHO BJIMSIET Ha pa3Mephl JIUTOTO siApa CBAPHOM TOUYKHU M €€ MPOYHOCTh. 3HA-
YUTEJIbHOE yBEJIMYEHHE MPOJOJLKUTEIBHOCTH BKIIOYEHHUS TOKAa MOET BBI3BATH
neperpeB Metaiia u gaxe Bbiuieck. [1oj BpeMeHeM cBapky MOHUMAETCS AJTUTENBHOCTD
NPOTEKaHHUsl UMITYJIbCa CBAPOYHOTO TOKA OT MOMEHTA €ro BKJIIOYEHHS U J0 OKOHYAHMS.
ITpu 3TOM 17151 MAIlIMH C BBIIPSIMIIEHUEM TOKA U JJI1 HU3KOYACTOTHBIX MAIllMiH MOMEHTOM
OKOHYaHHUSI TOKa CUMTAETCSI MOMEHT Hayajla €ro craja, Korja TOK MOJJIEP’KUBAeTCs 3a
CYET 3JIEKTPOMAarHUTHOW SHEPIMH, HAKOIUIEHHOM B OCHOBHOW NEPUOJ €ro IpoTeKaHus. B
0JHO(A3HBIX MaIIMHAX JUIMTEIBHOCTh UMITYJIbCA BKJIFOYAET BCE YMCIIO MOJIYIEPHOJIOB
CBAapOYHOr0 TOKa, O€3 ydeTa TOro, 4To B CaMUX MOJIYIEepUoIax 3a c4eT (asoBOro peryiu-
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poBaHus aKTUIECKas UIMTETLHOCTD MOJTYBOJIH TOKa MOXKeT ObITh MeHbitie 0,01 c.

HawnGonee coepiiieHHbIM H3MepHTenieM BpeMmeHu seisiercs: mpudop UB-01, koto-
PBIi BBITIOJTHEH HA COBPEMEHHOM AJIEMEHTHOM 0a3e U 00ecTieunBacT N3MEpEHHe JUTUTEI b
HOCTH IIPOTEKaHUs TOKA B npeaenax | — 99 nepronos HanpshkeHus nuratronien cetu. [{o-
noJiHUTENIbHO m3Meputelib MIB — 01 mo3Bomsier onpeaenuTs WHTEPBATT BPEMEHU MEKTY
MOMEHTOM BKJIFOUEHHUS] KOBOYHOIO JABJIEHNSI U OKOHYAHUEM IPOTEKaHUsI CBAPOYHOI'O TO-
Ka B mpejenax + 9 noiaynepronoB HanpsbkeHus: cetd. OTiauuue mpudopa B TOM, YTO OH
UMeeT HU(PPOBYIO MHIUKALIMIO U3MEPSIEMBIX BETUYHH, a TAKXKE ONEPATUBHYIO WHINKAIUIO
COOTBETCTBUSI JUIMTEIIBHOCTH CBAPOYHOIO TOKA YCTAHOBJICHHOMY 33JaHUIO. J{OMOIHM-
TenbHO OT Tipubopa B — 01 MoryT ObITh moTyueHb! HHGOpMAIHS 00 U3MEPEHHON BEJH-
YMHE ¥ CUTHAJ Ha OJIOKMPOBKY CBAPKH B CITy4ae HECOOTBETCTBUS PEKHUMa YCTaHOBJIEHHO-
My 3a7aHuio. JlaTuuKoM mpudopa sBIISIeTCSl BO3AYIIHBIA TOPOUAAIBHBINA TpaHchopmarop.
COpoc moka3aHuil BBITIOIHSAETCS aBTOMATHYECKU C HAYAJIOM CIIETYFOIIETO UMITYJIECA TOKA.

[Ipy OpHEHTHUPOBOYHBIX pacyeTax pexXHMa CBAapPKU HU3KOYTJIEPOIH-
CTBIX CTalieil Ha XECTKHX pekUMax MNPOJOJKHTEIbHOCTh BKIIOUEHHUS TOKa
MO’KHO OIIPENENATH 10 SMIIMPUIECKON 3aBUCUMOCTH

t, =(0,2...0,4)5.

Jlns onmpenelieHus MPOJOJKUTEIbHOCTU BKIIOYEHHUS TOKAa MPUMEHSIOT
AIEKTPUUECKUE CEKYHJIOMEpHI, CUETUNKHA UMIYJIbCOB, BUOpOTpadbl, a TakKe Ka-
ToaHble ocuuiorpadsl (puc. 4.8). DmekTpocekyHIOMep 2 BKIIOYAETCS Mmapai-
JeTBHO MEePBUYHON 0OMOTKE cBapouHOro tpaHchopmaropa Ip. Ilpu pabore TpaHc-
dbopmaTtopa ot cetu HanpsbkeHueM 380 B snekTpocekyHIoMep BKIIOYAIOT yepes J0-
nonHuTenbHOe conpotuBieHue R=3000 Owm. [IpubGop nmo3BossieT U3MEpSTh MPOAOI-
KUTEJIBHOCTh mpoTekaHusa Toka ot 0,01 mo 10 c. JloctaTouHO TOYHBIE MOKa3aHUS
AJIEKTPOCEKYHJIOMEpAa HAYMHAIOTCS C HUMITYJbCOB TMPOJOJDKUTEIBHOCTRIO 0Oosee

0,06 - 0,08 c.

1 — mpepbiBaTens ToKa; 2 — anekTpocexkynaomep [1B-52
Pucynok 4.8 — I3mepeHue JIMTENbHOCTH CBAPOYHOTO UMITYJIbCA TIPU
IIOMOILU MIEKTPOCEKYHI0MEPA
JIns u3MepeHus IIMTENbHOCTH UMITYJIBCOB CBAPOYHOro ToKa B MHTEepBae 0,01
— 1 ¢ MO’XKHO MIPUMEHSATH JEKATPOHHBINA cUeTUUK UMIyJibcoB Tumna CH-1 (puc. 4.9).
[Tpu oTcyTCcTBUU CrienUaNbHBIX TPUOOPOB AJIsl MIPUOIMKEHHOTO ONPEeIICHUs
IIPOJIOJKUTEIBHOCTH BKIIFOYEHHs TOKA IIPU CBAPKE HA TOYEUYHBIX MAIIMHAX C IIE-
JaJIbHBIM IPUBOJIOM MOXHO MPUMEHSTh OOBIYHBIE CEKYHIOMEPHI.
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Pucynok 4.9 — JlekarponHslii cueTunk ummynbcoB CHU-1

ToueuHas cBapka pazIUYHBIX METAIJIOB U CIUIABOB IPOM3BOJUTCS Ha PEKU-
MaX, BBIOOp KOTOPBIX OINpeAessieTcsl TeIo(GUu3nueckuMu cBoiicTBaMu MeTaioB. C
YMEHBILIEHUEM 3JIEKTPO- U TEIUIONPOBOJHOCTH CHMXKAETCS HEOOXOAMMBIN TOK |, M
coeuHEeHHe 0o0pa3zyeTcsl MpU MOTPEOJCHUH MEHbIIEH 3JIEKTPUYECKOW MOIIHOCTH.
UYem BbIIIE TEMIEPATYPONPOBOIHOCTh METAJIa, TEM MEHBIIE JOJIKHO OBITh t.;. BbI-
COKasl MPOYHOCTh NPH MOBBIIIEHHBIX TEMIIEpAaTypax (?KapONpOYHOCTb) U BBICOKAS
TBEPAOCTh TpeOYIOT MOBBIEHHBIX F,. C moBplIeHHEM KO3 (}HUIIMEHTa TUHEHHOTO
pacIIMpEeHUs METAJIJIa YBEJIMUMUBAETCS €r0 ycaaKa IPU KPUCTAILTU3ALMH, YTO TPeOyeT
BO M30exaHue o0pa30BaHUs yCaJOYHbIX PAKOBUH YBEIUYEHUS F, WM NMPUMEHEHHUS
UKJIa C MNPOKOBKOW. CBapKy CIUIaBOB, CKJIIOHHBIX K OOpa30BaHUIO 3aKaJTOYHBIX
CTPYKTYD, CJeAyeT MPOU3BOJIUThH B IBYXUMIYJIbCHOM pEXUME, BKIIOYAIOLIEM B ce0s
CBapOYHBIN UMIYJIbC U UMITYJILC TEPMOOOPAOOTKHU.

B oTHomIEeHNN peXMMOB CBapKH BCE NMPUMEHSEMbIE B MPOMBIIIJICHHOCTH Me-
TaJIJIbl U CIUIaBbl MOKHO pa30UTh Ha CJIEAYIOIIME OCHOBHBIE TPYIIIbI: HU3KOYTJIEPO-
JUCTBIE CTAJIN; HU3KOYTJIEPOAUCTBIE CTAIH C IMHKOBBIMU U JPYTHMMH JIETKOIIJIAaBKUMU
HOKPBITUSMH; HU3KOJETHPOBAHHBIE U YTJIEPOJUCTHIE 3aKAJUBAIOLIUECS CTalIM; KOp-
PO3MOHHO-CTOMKNE (HEPKABEIOIIHNE) CTAJIM; TUTAHOBBIE CIUIABBI; >KapONPOYHBIE
CIUIaBbl; MEJHBIC CILJIaBbl, IUIACTUYHBIC ATIOMHUHHUEBBIC CIUIABbI, BBICOKOMPOYHBIE
QIIFOMHHHEBBIE CIJIaBbl; MATHUEBBIE CIIJIABBI.

HuskoyriaepoaucTeie cTanu MMEIOT OTHOCUTENBHO BBICOKOE AJIEKTPUYECKOE
CONMPOTHUBJIEHUE, HU3KYIO TEIUIONPOBOJHOCTh U HEBBICOKYIO MPOYHOCTh. JTU CTAJIU
MOKHO CBapHBaTh B IIMPOKOM JIMAINa30HE PEKUMOB; CBAPHBIE COCAMHEHUS XapaKTe-
PU3YIOTCSI XOPOIIEH IMIACTUYHOCTHIO M Majol CKJIOHHOCTBIO K OOpa3OBaHUIO Tpe-
mrH. OpUEHTUPOBOYHBIE PEKUMBI CBAPKU HU3KOYTIEPOIUCTHIX CTaleil MpUBEACHbBI B
tabn. 4.2, 4.3, 4.4.

JJ1s HU3KOYTJIEPOJUCTBIX CTajlel ¢ IIMHKOBBIMU, KaJIMUEBBIMHU U APYTUMHU JIET-
KOIUTaBKUMH METAJUNINYECKUMU MOKPBITUSMH XapaKT€PHO CHIIBHOE YBEIMUYEHUE ILIO0-
1311 KOHTaKTOB 3JIEKTPOJI — JA€Tajb U JAETajlb — JI€Tajlb, BBI3BAHHOE BbIAABINBAHUEM
pacmiaBIeHHOr0 MeTaJlla OKPHITHS K Nepudeprun KOHTAKTHBIX TUIOMAI0K. B cBs3u
C 3THM JJIS TIOJIyYeHHsI KaYeCTBEHHBIX COCTUHEHHM TpeOyeTcsl 3HAUNTENbHOE yBEIH-
YEHUE YCUJIMS 3JIEKTPOJIOB U CBApOYHOro Toka. CBapka OTIMYAETCS HEBBICOKOW CTa-
OMJIBHOCTBIO M COTPOBOKIACTCS MOBBIMICHHBIM 3arpsi3HEHUEM padOYUX MOBEPXHO-
CTEU DJIEKTPOLOB.
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Tabnuna 4.2 — PexxuMbl CBapKH HU3KOYTIEPOTUCTHIX CTAICH

TonmuHa neraneu, Pexxrmpl cBapKku HU3KOYTJIIEPOINUCTBIX CTANIEN
MM |, KA t, c Fes, kH
0,5 6-6,5 0,08-0,1 1,2-18
0,8 6,57 0,1-0,14 2-25

1 /-8 0,12-0,16 2,5—-3
1,2 8-9 0,14-0,18 3—-4
1,5 9-10 0,16 — 0,22 4-5
2 10-11,5 0,18 -0,24 6-7
3 115-14 0,24-0,3 9-10
3,5 15-16,5 0,3-04 11-12
4 17-19 0,4-0,56 13-15

HuzkonerupoBaHHble U yriepoAHUCTbIE CTATU CKJIOHHBI K 00pa30BaHUIO 3aKa-
JOYHBIX CTPYKTYP, MOBBIMAIOLIINX XPYIKOCTh U CHUKAIOIINX TUIACTUYHOCTH CBaPHBIX
coequHeHUH. J{71s1 MOBBIIEHUS TIACTUYHOCTH U TIPOYHOCTH COCTMHEHUI UX TOBEp-
raroT TepMooOpadbOTKe ¢ MOMOIIBIO BTOPOTO UMITyJbca ToKa. [lay3a Mexay uMItyib-
caMM TOKa CBapku M TepmooOpadortku t, =(11...1,4)t. ; UIMTENLHOCTL MMITYJIbCA

TEPMOOOPabOTKH t, = (2,5...3,0)t , ; TOK TepMO0OpaboTku |, =(0,7...0,85)I . B cBasu

c6?
¢ 6oJiee BHICOKMM 3JIEKTPOCOIPOTUBICHUEM M TIOBBIIIEHHON MTPOYHOCTHIO ATUX CILIa-
BOB |, momxeH ObITh HUXKE, a F., BbIlIE, YeM NIPU CBapKE HU3KOYIJIEPOAMUCTHIX CTa-
neit. OpUeHTHUPOBOYHBIC PEKUMBI CBAPKH 3aKATMBAIOIINXCS HHU3KOJIETUPOBAHHBIX
CTaJieil MpuBEIeHHI B Ta0I. 4.5.

Tabnuua 4.3 — Msirkue peskuMbl CBapKU HU3KOYTJIEPOAUCTBIX CTalIeH

X I -
5 T = EF 8
= 2 = = é E % 2 VYcunue cxa- | CBapouHblid
an) o S SN M
= 55 24 2R g0 s, KH TOK, KA
=l Eﬁ z £ E S FEog
S5 =258 28558
= = Hem & FE oD E
0,5 5 0,8 0,3-0,4 3,0-4,0
1 5 1 08-1,2 45-50
1,5 6 1 10-14 50-6,0
2 7 2 16-2,0 6,2—-7,0
2,5 8 2 1,8-24 7,5-9,0
3 10 2 2,0-3,0 9,0-10
4 12 2 3,0-4,0 10,0-11,8
5 12 2 40-50 13,0-14,0
6 14 2 50-6,0 15,0 - 16,0
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Tabnuna 4.4 — )KecTkue peskxuMbl CBApPKH HU3KOYTIEPOTUCTHIX CTAICH

& =8 BN

5 E, S|EBE8

5 =2=8|E8% Veunue cxa- | CBapouHbIii
§ = 2 o = & g7 g s, KH TOK, KA
53 EZEZ2|28:8¢

= = Heod|  H &z &

0,5 5 0,2-0,3 0,3-0/4 4,0-50
1 5 0,2-0,35 08-1,2 6,0-7,0
15 6 0,25-0,35 1,2-1,6 7,0-8,0
2 7 0,25-0,35 1,6 -2,0 8,0-9,0
2,5 8 0,4-0,6 20-25 11,0-12,0
3 10 06-1 50-6,0 12,0-16,0
4 12 08-1,1 6,0-8,0 14,0-18,0
5 12 09-1,2 8,0-9,0 17,0-22,0
6 14 1,1-25 9,0-12,0 20,0 -25,0

OpHUEHTUPOBOYHBIE MSTKHE U YKECTKUE PEXKUMBI TOYEHHOM CBAPKU HU3KO-
YTIEPOIUCTON CTamu MpuBeaeHbl B Ta0. 4.2 — 4.5. [IpaBuibHO yCTaHOBIICHHBIN pe-
UM 00€eCrIeYyMBaeT XOpollee KaueCTBO CBapHOU TOUYKU. Bo3mMokHbIE eEeKThI, CBS-
3aHHBIE C HAPYILIEHHEM PEXMMa CBAPKH, a TAaK)KE€ MPUUMHBI UX BO3ZHUKHOBEHUS MPHU-
BeJICHBI B Ta0I. 4.6.

Ta6J'II/IIIa 4.5 — Pexxumebl CBAPKH 3aKAJINBAOIIUXCA HU3KOJICTUPOBAHHBIX

cTajen
Tonmuna PeXrMBbI CBapKH 3aKaIMBAIOIINXCSI HU3KOJETMPOBAHHBIX CTAJICH
JieTasnen, Caapka TepmoobpaboTka
MM s, KA tes, C b € l,, KA ty, C Fen, 1KH
0,5 5-6 0,32-04 [103-05 4-5 0,5-0,6 2-3
0,8 55-621]036-044 104-06| 45-52 | 06-0,74 | 25-35
1 6,2-6,7| 042-05 |06-0,7] 48-55 | 0,68-0,78 4-5
1,2 72-7,71]046-054 [0,7-0,9 5-6 0,72 -0,86 5-6
1,5 8,7-92)|056-064 [08-11]| 62-7,4 | 0,86-0,96 6-38
2 10-11 | 0,74-084 | 1-14 7-8 1,1-13 8-10
2,5 11,5- 1-11 1,1-15 8-9 1,3-1,9 10-12
12,5
3 13-14 |12-14 13-15|8-10 18-22 11-14

KadecTBO cBapHOi1 TOUKH OIIEHWBAECTCS MO BHEITHEM BHY WM KOHTPOJIHHBIM
ucrbiTaHueM o0pas3noB. OOpasisl UCTIBITHIBAIOT Ha cpe3 (puc. 4.10, a), Ha OTPHIB
(puc. 4.10, 0), a Takxe Ha ckpyuuBaHue (puc. 4.10, B). Bripeszatotr u mapkupyrot 00-
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pasisl cornacHo cxeme (puc. 4.10, ). Takol NOpAIOK BBIPE3KU TAET BO3MOKHOCTh
OJIHOBPEMEHHO ONPEJIEIUTh BIIMSHHUE LIYHTUPOBAHUS TOKA HA MPOYHOCTh CBAPHOM
TOYKH. J{JI1 TEXHOJIOTMYECKUX UCIIBITAHUN CBAPHBIX TOYEK B THCKAX PEKOMEHAYETCS
MPUMEHSTH 3yOmino ¢ Beipe3oM (puc. 4.10, 1). @opma oOpasia nocjae UCTIBITAaHHs Ta-
KHM 3yOmiioM mnoka3aHa Ha puc. 4.10, e. Pe3ynprarhl Bcex UCHBITAHUM OLIEHUBAIOT

I10 BEJIMYMHC Pa3spyHIAINCro YCUINA UIIH 110 XapaKTCPy paspylICHUA.
Mecmo mapruposxu

Pucynok 4.10 — OOpa3iis! 111 UCTIBITAHUI TOUEUHON CBApKU

Onpeodenenue oouLe20 cCONRPOMUBIECHUA 30HbL CEAPKU

Bonbiioe BiusiHUE Ha XapaKTep HarpeBa jaeTainel v, Kak cle[CTBUE, Ha Kaye-
CTBO CBAapHOM TOYKHM OKa3bIBAET 00IIEE COMPOTUBIIEHUE 30HbBI CBapku Ry (puc. 4.11),
COCTOSIIEE U3 KOHTAKTHOI'O CONPOTHUBIICHMS MEXAY JAeTansiMu Ry, cOnmpoTHBIEHUS
camux zeraneil R, 1 conpoTUBIEHNS MEXTY 3JIEKTPOAAMH U I€TASAMU:

R, =R.+2R +2R..

KonTakTHbIe COIIPOTUBJICHUA RK u R3 YBCIIMYHUBAKOTCA C YMCHBIICHUCM AaBJIC-
HUA 1 yXyAHICHUEM YUCTOTHI IMOATOTOBKHU IOBCPXHOCTHU ):[eTaneﬁ U CaMHX JJICKTPO-
JOB. HpI/I IOBBIIICHUH HABJICHHUA YBCIIMYNMBACTCA IIOIIAAb COIIPUKOCHOBCHUA MCIKIAY
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KOHTAKTUPYCMbIMU ITOBCPXHOCTAMHU H YMCHBIIACTCA KOHTAKTHOC COIIPOTHBIICHHC
MCIKIAY HUMMU.

Tabnuma 4.6 — Buas! 1 npuunHbl 1e()EeKTOB MPH TOUEYHON CBApKE

Bun nedekra [TpuurHbBI BOSHUKHOBEHUS e eKTa

Bosbimas mpogomKUTEIbHOCTD BKIIFOUCHHS TOKA.

Crumikom Maj TuaMeTp KOHTAaKTHOW MTOBEPXHOCTH

DJIEKTPOJIOB

CkBo3Hble npoxkord |1 BxiroueHre WK BBIKIIOYEHHUE CBAPOYHOTO TOKA MIPH
HU3KOM YCHUJTUU CKATHS.

2 IleperpeB metaina 3a c4eT OOJIBIIIOTO TOKA U CJIMIII-
KOM TPOJIOJDKUTEITFHOTO BPEMEHHU BKIIFOUECHHSI TOKA

Konbresbie Tpentuabl | [ToBbIIeHHAS MPOIOIKATEILHOCTD BKIIFOUCHHS TOKA

Henposap nnu mansiit |1 Huskuil cBapouHbIi TOK.
JUaMeTp spa 2 Maias npoJoJIKUTEIbHOCTD BKJIFOUEHUS TOKA.

3 3aBBILICHHOE YCUJIUE CHKATUS.

4 Benuk quamMeTp KOHTaKTHOW MOBEPXHOCTH 3JIEKTPOia
[leperpes HapyxHoit |1 HenocraTouHoe ycuiaue cxatusi.
IIOBEPXHOCTH WIH 2 Mauia monia/ib HOBEPXHOCTU KOHTAKTA 3JIEKTPOJIOB.
BHyTpeHHUE BbIIJIec- |3 CHauImKoM OOJBIION TOK.
KH 4 Boublias NPOIOJKUTEIBHOCTh BKJIFOUEHHS TOKA
['my6okas BMsaATHHA OT |1 ChuIIKOM BBICOKHI CBAPOYHBIHN TOK.
3JIEKTPOJIOB 2 Benuko ycunue cxxatus.

3

4

KoHTakTHBIE CONMPOTUBICHUS U3MEPAIOT MUKPOOMMETpPAMU, HANPUMEP MUK-
poommeTpoMm M-246, yCTpOWCTBO KOTOPOrO0 OMUCAHO B JlabopatopHoi padote Ne 3.
[Ipu OTCYyTCTBUM MHUKPOOMMETPA MOKHO BOCIIOJIB30BATHCS METOJIOM aMIepMeTpa-
BOJIbTMETpa (CM. TabopaTtopHyto padoty Nel).

[Ipy wW3MepeHuM KOHTAKTHOIO CONPOTHUBIICHUS JAETald 3)KUMAIOT MEXIY
ANEKTPOAAMHU TOYEUHOW MAIIMHBI WM CHEIUAIBLHOIO Mpecca C ONPEIEIECHHBIM YCHU-
JMeM, HEM3MEHHBIM B mpoliecce u3mMepeHust. [Ipu 3ToM 0JIuH 37€KTPOI TOKEH OBITh
M30JIMPOBAH OT BTOPUYHOIO KOHTYpA MAlllMHbI WJIK KOPITyca pecca.

JIns yMEHBIIEHHUSI KOHTAKTHOTO COMPOTHUBIICHHS IOBEPXHOCTh CBAPUBAEMBIX
JI€TAJIEV OUMILAIOT, YIAIAIOT PKABUMHY, OKAINHY, I'PA3b, KPACKY U MacJio, KOTOPbIE
SIBJISIFOTCS TUIOXUMU MIPOBOJIHUKAMU 3JIEKTPUYECKOTO TOKA U YBEJIMUYNBAIOT KOHTAKT-
Hoe conpoTuBiieHHe. CylecTBYIOT pa3HO00pa3Hble CIOCOOBI OYUCTKHU: MTPOTHPKA
JeTajae BeTolblo, 0EH3MHOM WJIM alleTOHOM; TpasyieHue B 10 % -Hom pacTBope
CEpHOU KUCIIOTHI C MOCIEYIONICH HEUTpaIn3aluen B MIeI0YH; OUMCTKA a0pa3uBHbI-
MU KpyraMu ¢ MEJIKUM 3€pHOM U T. 1. B Ta0m. 4.7 mpuBeieHbl IPUMEPHbIE 3HAUCHUS
KOHTaKTHOT'O CONPOTUBIIEHUS Ry TP pa3IMuHOM COCTOSIHUU MOBEPXHOCTEHN JABYX

JeTajaed u3 HU3KOYTJIEePOIUCTON CTally TONIMHON 3 MM nipu ycuiuu cxkatus 2000 H
(200 kr).
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Bnuanue wiynmupoeanus moka na pamepsl u nPOYHOCMb C6APHOU MOYKU

[Tpy WIyHTUPOBAHUM YaCTh CBAPOYHOI'O TOKA MPOXOAMUT YEPE3 CMEKHBIE, pa-
Hee cBapeHHble TOUkHu (puc. 4.12). Ilpu 3ToM TOK |y, IpOXOAAIIMI MO 3JEKTPOAY,
pa3BETBISETCS; CBAPOUYHBIA TOK |, 3HAUMTENBHO MeHbIIe Heooxoaumoro. LlyHTu-
pOBaHUE CYLIECTBEHHO BIIMSET Ha KAY€CTBO CBAPHOW TOYKH. YeM MeHbIlle paccTo-
SHUE MEX]ly TOUKaMH, TeM 0OJIbIlIasi YaCTh TOKA OTBETBJISETCA U TEM OOJIbllIE TeM-
na 0ecroIe3HO pacXxoqyeTcsl Ha HarpeB AeTaleil BHE MecTa cBapKU. TOK B IIyHTe
|y MOKET TOCTUTaTh 3HAYUTENbHBIX BEJIMYUH:

1, =(03..04)I,.

Hawnbomnbias yacTh TOKa OTBETBISETCS Yepe3 TOUKY, MPEIIIESCTBYIONIYIO CBa-
puBaemoii. lllyHTUpOBaHKE TOKA IPYTUMH TOUKAMU BBUJIY TOTO, YTO OHH JQJIBIIIE OT-
CTOSIT OT 3JIEKTPOAA, 3HAUUTEIILHO MEHBIIIE.

Jyist BBISIBIIGHUS BIUSIHUS NTYHTUPOBAHHUS TOKA CBAPUBAIOT 00pasiibl, KOTOPHIE
pazpe3aroT Ha moJIocku (cM. puc. 4.10, T) U UCIIBITHIBAIOT HA CPE3, OTPHIB WIIK CKPY-
YUBaHUE.

Tabnuua 4.7 — BiusiHue COCTOSIHUS TTIOBEPXHOCTH Ha KOHTAKTHOE COMPOTUBIICHUE
IUIACTUH

Bug noaroroBku

KonTakTHOE compo-

Bung noaroroBku

KonTakTHOE cormpo-

TTOBEPXHOCTH tTuBJieHne, MKOM TTOBEPXHOCTH tuBJieHne, MKOM
[nudoBanue 110 Obpadorka 1200

pe3Iom

Ouuctka Ha PxaBnenue no-

HaXJA4YHOM KpYy- 160 CJIE€ OYUCTKHU 80000

re

OO6paboTtka 280 OxanuHa Ha T0- 80000

HAMTMJIBHUKOM BEPXHOCTH

TpaBnenue B OkanuHa u

KHCJIOTE 300 pKaBUMHA HA 500000
TTOBEPXHOCTH

OO6mmif TOK B CBApOYHOM KOHTYpE |, paBeH reoMeTpudecKoil CymMmMe BEKTOPOB

CBapOYHOTO TOKa |l ; M TOKa B 1ryHTe |, , KOTOpPBIE HE COBMAAAOT 1o (asze:

I, =1,+1,.

ITo 3akony Oma jy1si pa3oOIIeHHON 1€, YKBUBAJICHTHAsI CXeéMa KOTOPO
nokasana Ha puc. 4.13, a umeewm:

69




IHI - ICBRCB/ZH_I )

rae R, — akTUBHOE CONPOTUBIIEHUE CBAPUBAEMBIX JI€TaJIEH;
Z,, — IOJIHOE CONPOTHUBIICHHUE.

————— e

Pucyrok 4.11 — ConpoTuBiieHUE 30HbI CBAPKHA

)

Z = \/(mRm)Z +X]

rae Ry 1 Xy, — oMUYecKkoe M MHAYKTHBHOE COITPOTHUBIICHHUS,
M — ko3P PULIMEHT MOBEPXHOCTHOTO 3P DeKTa.

Pucynok 4.12 — lllynTupoBaHue rpu TOUEUHOU CBapKe

Koaddumument ObicTpo Bo3pacTaeT ¢ yBEIMYCHHEM TOJIIAHBI MarHUTHOM
cranu (puc.4.13, 0). Ilpu cBapke cranu TOMIIUHOW MeHee 2-107°m, a TaKXKe He-
MarHUTHBIX MaTepuaioB M = 1.

NHayKTUBHOE CONPOTHUBIIEHUE Xy MPHU OOJIBIION IIIOTHOCTU TOKA, XapakTep-
HOW JUUII TOYEYHOU CBApPKH, 3HAYUTEIIBHO MEHbBIIE aKTUBHOTO R, 1 MOKHO CUHTATh,
910 X1y~ 0 ¥ Zy, MRy, Ry, yMeHbI1aeTcsi ¢ yMEHbBIIICHUEM I1ara TOYEK U C YBeJInue-
HUEM LIMPUHBI U TONIIUHBI aetanei. [llyHTupoBaHue CylmecTBEHHO BIIMSIET Ha pe-
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3YyJbTAaTbl CBAPKHU JTFOOBIX MATCpUAJIOB XU 9aCTO BBI3bIBACT ee HCYOOBJICTBOPUTCIIBHOC
Ka4dCCTBO.
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Pucynok 4.13 — BausiHue HEKOTOPBIX TapaMeTPOB PEXKMMA Ha KAYECTBO
CBapHBIX COCIMHEHUM MTPU TOUECYHOU CBapKe

CHmKeHue MPOYHOCTU TOYEK M3-3a IIYHTUPOBAHUS OCOOCHHO 3HAUUTEILHO MPU
uX OJIM3KOM COCEJICTBE C HECKOIBKUMHU TOYKAMHU.

Hampumep, mipu cBapke HaKpecT MPYTKOB B MOCIEIOBATEIIBHOCTH «I10 CIIUpa-
auy (puc. 4.14, a) npoyHocTh 30-i TOUKH, OKPY>KCHHOW 4 CBapHBIMU TOYKAMH, CO-
craBnsgetr 30 % mpouHocTu nepBoit Touku. [Ipu cBapke Toil ke ceTku psigamu (puc
4.14, 6) mpouHocTh M000# Touku He HUKE 90 % mpounocTH nepBoil. CTeneHp NIyH-
TUPOBAHHUSI 3aBUCUT TAKXKE OT COCTOSIHUSI IOBEPXHOCTH CBapUBAeMbIX neranei. [1pu
CBApKE HEOYHUIIEHHBIX JIeTaJled CTENEHb IIYHTUPOBAHUS 3HAYUTEIBHO HUKE, YEM
JUTSl OUUILICHHBIX.

15 16 17 12 1 2 34 5 é
14 i
T 5l 9
13
30 2
12 3
11 4
5 a0
m 9 S 7 f a o

Pucynox 4.14 — Cioco6bI cBapK# MPOBOJIOYHON CETKH C PA3TUYHOM CTe-
MEHbIO ITYHTUPOBAHUS TOYEK

[IlynTpoBaHnre OCOOCHHO BEJIMKO TMPHU CBApKe JUHEWHBIX IIIBOB C MaJIbIM
YAEIbHBIM COMPOTUBICHUEM, BBHICOKUM COMPOTHUBJICHUEM IUICHOK, MO3TOMY MHUHMU-
MaJbHBIM TIar TOYEK JJIs 3THX CIUIAaBOB OOJIbINE, YeM MPH CBapKe CTaJIed TOW ke
TOJIILIAHBI.

[ToBepxHOCTH jAeTaneld, CBAPUBAEMbIX TOYEUHON CBapKOM, TOJKHBI OBITH CBO-
OOJHBI OT OKAJIMHBI M PXKaBUYMHBI. J[eTann W3 ropsyeKaTaHbIX CTaJIeH, MOKPBITHIX
TOJICTOM OKCUIHOM IJIEHKOW (OKAJIMHOM), TOJKHBI MPEIBAPUTEIIBHO MPOXOIUTH Me-
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XaHUYECKYI0 (MECKOCTPYHHYIO, NpOoOeCTpyilHYI0 Wik a0pa3suBHYI0) 00pabOTKy WM
MOJIBEPraThCsl TPABJICHHUIO B BOJHBIX pacTBOpax kucioT. [loBepxHocTH aeraned u3
XOJIOJTHOKATAHBIX CTaJIeH JTOJDKHBI OBITh OYMINEHBI OT TPS3H, KPACKH, KUPOBBIX TIjIe-
HOK. OuncTka (00e3’KUpUBaHNE) MPOU3BOIUTCS allETOHOM, OCH3WHOM C aHTHCTATH-
YECKUMH JT0OABKAMH WU JPYTUMH PACTBOPUTEISIMU. Y TalleHUE UCXOTHON OKCHIHOM
IJICHKH TIPU CBApKE XOJIOJHOKATAHBIX CTajiel He Tpebyercs. B MaccoBom mpou3BoI-
CTBE OUMCTKA MOBEPXHOCTHU JACTalell W3 XOJIOJHOKATAHBIX CTallel B OOJBITUHCTBE
Clly4yaeB BOOOIIEe HE MPOU3BOJUTCS, TaK KaK TOHKHUM CJION Macia Ha TOBEPXHOCTH Je-
Tajel Ha pe3yJIbTaThl CBAPKHU MPAKTUUECKU HE BIIUSIET.

JleTayii u3 aqIOMUHUEBBIX U MarHUEBBIX CIUIABOB JIOJKHBI MPOXOIUTH XUMHU-
YECKYI0 WM MEXaHWYECKyr0 O0OpabOTKy ISl yJajJeHUsI OTHOCHUTEIHbHO TOJCTOM
TUICHKH OKCHJIOB, 00JIa/arolieil BHICOKUM M HECTaOWJILHBIM COMPOTUBICHUEM. XHU-
MUYecKas 00pa0OTKa COCTOUT W3 O0E3KUPUBAHMS, MPOMBIBKH U TOCIEAYIONIETO
TpaBJICHUS B BOJHOM pacTBope opTo(ochOpHON KUCIOTHI C J0OaBKaAMU KaJHMEBOTO
WIN HATPUEBOTO XPOMIIMKA, TOPMO3SIIIETO MPOIECC HapacTaHUs HOBOM OKCHIHOM
wieHku. Jleranu, oOpaboTaHHBIE B TAKOM PAacTBOPE, MPUTOIHBI JJI CBApKH B TeUe-
Hue 3 — 5 cyTok. Mexannueckyro o0pabOTKy MOYKHO MPOU3BOAUTH IyTEM 3aYUCTKU
MPOBOJIOYHOM IIETKON MM aOpa3suBHBIM MOJOTHOM. B CBsI3U ¢ TeM, YTO MEXaHHU4e-
ckas o0paboTKa aKTHUBU3UPYET IMOBTOPHOE OKHUCJIEHHE MOBEPXHOCTH JETalIei, WX
CBapKa JIOJKHA MTPOU3BOIUTHCS HE TT03KE UeM uepe3 2 — 3 4 mocie o0paboTKHu.

4.2 IIpoBeaenue padoThI

Oobopyoosanue u mamepuanvl

|

MamvHa 111 TOUeYHOW CBApKH.
2 Tlpubop ays u3MepeHus yCUIus CxKaTus (IMHAMOMETP WIIH MIPUCTIOCOOICHUE C
HIapuKOM U Jynou bpuness).
3 TlpuGop Ans u3MepeHus CBAPOYHOTO TOKa (MMIyIbCHBINA amnepmerp ACT-2
WIH JIPYTrOil aHAJIOTMYHBIN ).
DNEKTPOCEKYHAOMEP WM CYETYUK UMITYJIbCOB.
Hosxuuue! 1u1s pe3ku merasia.
Pa3poiBHast matuHa.
Tucku.
MuiuMmeTpoBas JMHEHKa.
[IITaHTEeHUUPKYJIb.
0 MonoToxk.
1 3yGwuo.
2 KOMIUIEKT CMEHHBIX 3JIEKTPOJIOB.
13 [lIaGnoH A u3MepeHHs TuaMeTpa KOHTAKTHOM MOBEPXHOCTH AJIEKTPOIOB.
14 TlpucnocobneHune A1 3a9UCTKU U 3aITPaBKH dJIEKTPOJIOB.
15 CbeMHUK 2JIEKTPOJIOB.
16 HaGop miacTvH U3 HU3KOYTJEPOJIUCTON CTaJIHU.
17 TlepenBuxHoi 1abOpaTOPHBIN CTOJ ¢ HAOOPOM HEOOXOAUMBIX MPOBOJIOB, C
VHCTPYMEHTOM M CIIELIOJAEHKIOH.

P PP O0~NO 01~
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A BbisiBiieHHe BJIMSHHS OT/AeJbHBIX IAPAMETPOB PesKMMA TOUYEYHOH CBAPKHU
HA MPOYHOCTH TOYKH

1 BeIuepTUTh CXEMy OMbBITA U BKIIOUYUTH HEOOXOAUMBIE TPUOOPHI A U3MEPEHUS
CBAPOYHOI'0 TOKA U MPOJOJIKUTEIIBHOCTH €ro BKIOUeHUs1. Cxemy npeabsiBUTh
TSl IPOBEPKHU.

2 3aroToBUTH TAOJIHUIlY Ui 3aUCed JaHHBIX U3MEPEHUM, BBIYMCICHUNA U HaOII0-
neHuit (cMm. popmy otyera).

3 g naHHOM TONIIUHBI MeTallja oA00paTh Mo TaOIHIIE PEKUM CBApKH U yCTa-

HOBUTH €r0 Ha MallluHe.

Onpenenuts AMaMeTp KOHTAKTHON OBEPXHOCTH 3JIEKTPO/IOB.

[IpousBecTu cBapKy Tpex Map IUIACTHH.

OnpenenuTe Ka4eCTBO CBAPHBIX TOYEK 10 BHEIIHEMY BHUIY U MOCJE HCIBITAHUS

UX Ha CPE3, OTPHIB U CKPYUHBAHMUE.

7/ TloBTOpHUTH CBapKy Ha JPYTUX IUIACTUHAX, YMEHbIIAs WM YBEIUYUBAs OJUH U3
napaMeTpoB peKUMa: a) YCUIIUE CKaTusl;, 0) CBApOUYHBIN TOK; B) MIPOIOIKUTENb-
HOCTb BKJIFOUEHUSI CBAPOYHOIO TOKA.

8 OrueHuTh Ka4yeCTBO CBAPHBIX TOYEK MO BHEIIHEMY BUIY, Pa3pylIUTbh UX U BbI-
SBUTH BIMSHUE KaXKJOr0 MapaMeTpa pekuMa CBapKu Ha MPOYHOCTh TOUKHU.

o 01 b~

b Onpeueﬂenue BJIUSTHUA YCUJIHUSA CKATUHA U YUCTOTHI MOBEPXHOCTH IleTaJIeﬁ
Ha oﬁmee COIIPOTUBJICHHE 30HbI CBAPDKH

1 BbluepTuTh CXeMy OIbITa U BKIIOYUTH HEOOXOAMMbBIE TPUOOPHI ISl H3MEPEHUS
00111eT0 COMPOTUBIICHUS 30HBI CBAPKH.

2 3aroToBUTH TAOIUITY JUIS 3aIICEH TAHHBIX U3MEPCHUN U BBIYUCICHUH (CM.
dbopmy oTuera).

3 W3omupoBaTh OJIMH AIEKTPO]] IPH MOMOIIH GUOPOBOI MPOKIAIKA OT KOpITyca
MaIllMHbI WU TIpecca.

4 3axaTh MEXIY JIEKTPOJaMHU MO HEOOJIBIINM JaBJICHUEM JIBE 3aUUIIICHHbBIC
MJIACTUHBI U3 HU3KOYTJIEPOJIUCTOMN CTaIu U 3aMEPUTH 00111ee COMTPOTUBIICHUE
30HBI CBapKH.

5 TlocrenenHo yBeau4uBas J1aBJIeHUE 10 MAKCUMAIbHOTO, TOBTOPSATH 3aMEPhI CO-
IIPOTUBJICHUM.

6 3a4yrCTUTPH IIACTUHBI K KOHTAKTHBIE MIOBEPXHOCTH JI0 METAJUTMYECKOTO OJiecKa u
3aMEepUTh COMTPOTUBIICHUS MIPHU TeX ke AaBieHUsIX. OMbITH TOBTOPUTH TPHU pa3a
Y BBIUUCITUTH CPEIHUE 3HAUCHUS.

7 Ilo TaGAWYHBIM JAHHBIM MMOCTPOUTH TpadWK 3aBUCUMOCTH OOIIETO COMpPO-
TUBJICHUS 30HBI CBAPKU OT YCUJIUS CHKATUS.

8 Ycwmem npumepro 2000-5000 H (200 - 500 xr) cxxaTh MEKIY JIEKTPOTAMHU
JIBE IJTACTUHBI U3 HU3KOYTIEPOAUCTON CTANIA C PA3JIMUHBIM COCTOSIHUEM UX T10-
BEPXHOCTH U 3aMEPUTH 00111ee COMPOTUBIIEHNE 30HbI CBapKU. OMBIT TOBTOPUTH
TPU pa3a U BBIYUCIUTDH CPE/IHEE 3HAUCHUE.
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B BoisiBJieHHEe BJOUSIHUS IIYHTHPOBAHUSA TOKA HA pa3Mepbl U
NMPOYHOCTH CBAPHOM TOYKH

1 Jlns maHHOW TOJIIMHBI METajia MoA0OpaTh MO TabIMIaM PEXUM CBApKUA H
YCTaHOBUTH €T0 Ha MAIIMHE.

2 3aroToBUTH TAOJUIly AJIA 3amuceil u3MepeHui u HabmoaeHut (cM. hopmy oT-
4eTa).

3 3auncTUTh TOBEPXHOCTh ABYX IUTACTHH W Pa3METUTh MX JUIS CBApKH TPEMS-

ISATHEO TOYKAaMH € marom 6 — 10 mm.

CBapuTh TOUKM U MAPKUPOBATh UX.

HcnplTaTh TOYKK HA OTPBIB U 3aMEPUTh TUAMETPHI sIIEP.

OnbIT HOBTOPUTH TPH pa3a U BBIYUCIUTH CPETHUE 3HAUCHUS.

o O1 b~

KoHTpoJbHBIEC BONIPOCHI

|

YTo BXOAUT B OCHOBHBIE MApaMETPhI PEKNMA TOUEYHOU CBApKU?

JlaliTe XapakTepUCTUKY MATKOMY U KECTKOMY PEKUMY TOUYCUHOU CBAPKHU.

3 Kak BIMSAIOT yCuaMs CxKaTUs, CBAPOUYHBIA TOK M MPOJOJIKUTEIBHOCTh BKIIOUE-
HUS TOKA Ha IPOYHOCTh U KAYECTBO CBAPHOM TOUKHU?

Onuiure ycTpolcTBO NMPUOOPOB VIS ONPEACIICHUS YCUIIUS CXKATHUS.

YTo BXOAUT B 001I€€ CONPOTUBIIEHUE 30HBI CBAPKHU U KAaK €TI0 ONPEAEIISIOT?
Kaxk BiauseT myHTHpOBaHUE TOKA HA pa3MePbl U POYHOCTh CBAPEHHON TOUKH?

N

o O b~

4.3 Otuer o 1abopaTopHoii padGote Ne 4

OnpenesieHue BIAMSIHUS IAPAMETPOB PEKUMA TOYCYHOM
CBAPKH HA NPOYHOCTH TOUYKH

damuins CTyJIeHTa
I'pynna JlaTa BeIMOTHEHUST PabOTHI

A BpisiB/IeHHE BJIMSIHUA OTACJbHBIX IAPAMETPOB PEKMMA TOYCYHOM CBAPKHU
HA MPOYHOCTH TOYKH

(Cxema BKIIFOUEHUS TPUOOPOB)
(OCKH3BI CBApHBIX COSMHEHUH C YKa3aHUEM MeCT Je(hEeKTOB)

BriBon 0 pabote
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Tabnuma i 3anuceit JTaHHBIX U3MEPEHUN, BBIYUCICHUN U HAOI0ICHUI

Tonmuaa Merajia, MM

XapakTepucTuKa pexuma

CtyneHbp MOITHOCTH
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BKJIFOUCHUA TOKA, C

Pe3ynbTaThl HCTIBITAHUN

Hopwmanbnbii

C yMEHBIIEHHEM OJHOIO
U3 MapaMeTPOB

C yBenuueHueM OJHOTO U3
rnapaMeTpoB

b Onpene.ﬂelme BJUAHUA YCHINA CKATUA U YUCTOTHI NIOBECPXHOCTH IleTaJleﬁ
Ha Oﬁmee COIIPOTUBJICHHUE 30HbI CBAPDKH

Tabnuna a1 3anuceit pe3yabTaTOB U3MEPESHUN U BRIYUCICHUN TIPU PA3THYHBIX

(CxeMa ombITa C BKIIFOYEHHUEM MPUOOPOR)

YCUIIHAX CiKaTUs

OO611ee CONpOTUBIICHUE 30HbI

BCPXHOCTb

) s = )
= | = § 22 cBapku Ry, MkOm =
5 2 . Cocrosinue o T S
= =~ ~ N O]
Q = | IOBEPXHOCTH v v > > S
S E = : = %; 1-i1 2-11 3-1 4-i =

= S
S > B 3amep |3amep |3amep |3amep | =
I'psa3nas no-
BEPXHOCTh
Hucras no-
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(I'paduk 3aBHUCHMOCTH OOIIETO COMPOTUBIICHUS OT YCUIIHS COKATHSI)

Tabnuna st 3anucet JaHHBIX U3MEPEHUN 1 BBIYHCIICHUN

OO1iee  CONPOTHUBIICHUE
30HBI cBapku Ry, MKOM

Bua noarotoBku moBEpXHOCTH

Mertann
Tommuua me-

Taljia, MM
1-ii 3amep
2-11 3amep
3-ii 3amep
3HAYEHUE
[Tpumeuanne

Cpennee

[nudoBanue

OuncTKa Ha HAXKIAYHOM KpyTe
O06paboTKa HAMTUIBHUKOM
TpaBiienue B Kuciaore
O06paboTka pe3iom

PxaBneHue nocie ounucTKU
OkanvHa Ha TOBEPXHOCTH
OkanvHa M p’KaBuMHA Ha IIO-
BEPXHOCTHU

IIpumeyanue. [Ipu u3mMepeHun CONPOTUBIICHUNA aMIIEPMETPOM U BOJBTMETPOM B
Ta0IUIly HEOOXOJMMO BHECTH aomojiHuTeNbHO Tpadwl: «Tox» u «IlageHue
HanpsbkeHus» (cM. hopmy otdera o yactu b naboparopnoii padbotel Ne3).

BriBosibl 110 pabote

B BoisiBjieHHe BJIUSHUS HIYHTHPOBAHMS TOKA HA pa3Mepbl U MPOYHOCTh
CBAPHOM TOYKH

(Ocku3 pa3mMedeHHOM 10/l CBAPKY IIJIACTHHBI)

Tabnuma muis 3anvcu U3MEepeHU 1 HaOJIIoACHU T

Pexum cBapku Jwnametp siapa nocie OTphIBa,
MM

1-i 2- 3-i
3amep | 3amep | 3amep

CBapoyHbIi TOK,
A
Ycunue cxarus,
H (xr)
ITponoskuTens-
HOCTH BKJTIOUCHHS
TOKa, C
[Iar Touek, MM
Cpennee 3Haye-
HHE

[Ipumeuanue

Tomuaa MeTania, MM
~| Howmep cBapHO1 TOUKH
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BriBosibl 110 pabote

[Toanucek crynenra

3aKIrOUYeHHE MPENo1aBaTeNs

5 IABOPATOPHAS PABOTA Ne §

O3HAKOMJIEHUE C TEXHOJIOI'MEXA TOYEUYHOM CBAPKHA
HEPKABEIOIIINX XPOMOHUKEJIEBBIX CTAJIEN U AJITIOMUHHUEBBIX
CILIABOB

5.1 O0mue cBeaeHus

HeprkaBeromye XpOMOHHUKEIEBbIE CTaTl OTHOCATCS K ayCTEHUTHOMY Kiaccy.
DT CTany MPHU OXJIAKACHUH Ha BO3JIYyXE COXPAHSIIOT CTPYKTYpY aycreHuta. Hanbo-
Jee pacrpoCTpaHEHHBIMU CTAIIMH 3TOTO Kjacca SIBISIOTCA HEp)KaBEIOIUEe CTalld
X18H9, X18HIT, X18H9b u np. Xumudeckuii coctaB cranu X18H9, BeimyckaeMoi
no 'OCTy 5632-61: 17 — 19% Cr; 8 — 10% Ni; 0,1 % C; 0,8% Si; 2% Mn. B cramsx
X18HI9T u X18H9b O0ykBbl T 1 b yka3pIBaroT Ha HaaU4KMe B HUX HEOOJIBIIOrO KOJIU-
gyectBa (0,2-0,8%) ThTaHa MK HUOOWS.

3HAUNUTETFHOE KOJWYECTBO XpOMa MPHUIAET XPOMOHHUKEIEBBIM CTaJsiIM BBICO-
KYIO TIPOYHOCTh ¥ CTOMKOCTh MIPOTHUB KOPpO3uH. [Ipu MOBBIIIIEHHOM COIepKaHUH yT-
nepona B ctamsix (6onee 0,2%) Bo3MoxkHO oOpa3oBaHue KapOWAOB XpoMma. DTH Kap-
OMJIbI pacIioyiararoTcs O TPaHHUIAM 3€PEH, B PE3YyIbTaTe UYero MOHUKAETCS KOPPO3H-
OHHasl CTOMKOCTh MeTaya. C Menbi0 YMEHBIICHHsI OTTACHOCTH BBIMAICHUN KapOUI0B
XpoMa B XPOMOHHUKEJIEBBIX CTASIX NOJKHO ObITh He Ooisiee 0,07% C. Kpome 3toro,
JUTSI YMCHBIIICHHUS BO3MOYKHOCTH MEXKPHUCTAJUIMTHOW KOPPO3UU B XPOMOHHMKEJICBBIC
CTaJI BBOJST TUTaH U HUOOMHN. DTH JIEMEHTHI 00J1aat0T OoJIbIle KapOu1000pasy-
IOIIEN CITOCOOHOCTRIO, YeM XPOM, U 00pa3yroT KapOuabl TUTaHA WIIM HUOOUS, TIPETy-
pex/as TeM cambiM 00pazoBaHue KapOuIoB xpoMa. B ctamsx ¢ mobaBkamu TUTaHA
WM HUOOUS coliepKaHue yriepoaa MOKeT ObITh moBkIiieHo a0 0,12%.

Oco0EeHHOCTH TOYEYHOU CBApKH XPOMOHHKENIEBBIX cTaneu (Tadm. 5.1):

1 BBuay BBICOKOH MPOYHOCTH CTAJICH MPHU MOBBIMICHHBIX TEMIIEPATypax UX CIEIY-
eT cBapuBaTh npu Oonbmux (Ha 20 — 50%) ynenbHbIX JaBICHUSIX, YEM OObIYHbBIC
HU3KOYTJIEPOAUCTHIE CTANH.

2 Jlnst yMEHBIIICHHS 30HBI pPa30rpeBa CBAPHOW TOYKH M YMEHBIIICHUSI BEPOSITHOCTH
BBITIQJICHUS KapOUJOB XpOMa CBapKy CJIEAYyeT BECTH Ha JKECTKUX PEKHMaX, T. €.
C MUHUMAJILHOM NMPOJAOHKUTEILHOCTHIO HarpeBa.

3 Tak kak Hep:kaBeloIlUe CTaIH 00Jaal0T TOBOJBHO BBICOKUM AJIEKTPUUECKUM
CONPOTHUBJICHUEM U MaJION TEIJIONPOBOJHOCTHIO, CBAPOUYHBINA TOK JOHKEH OBIThH
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Ha 10 — 15% meHbl1Ie, yeM Mpu CBapKe HU3KOYTIEPOAUCTHIX CTAJICH.

Tabmumna 5.1 — OpUEHTHPOBOYHBIE PEKUMBI TOUEYHOW CBApKU ayCTCHUTHOU

cranu X18H9

g Jlnametrp KOH-

s § TARTHON 1O~ | vopime  coxa- [TpomomxurensHOCTh | CBApOYHBINA

= ~ | BEpXHOCTH

5 o s, KH BKJIFOUE€HHS TOKA, C TOK, KA

= 5 | 2NeKTPOJIOB,

= 2 |mum
0,2 2,5 0,45-0,9 0,02 — 0,06 2,0-3,0
0,35 3 08-1,2 0,04 — 0,06 25-35
0,5 4 09-138 0,04 — 0,08 3,0-40
0,8 5 15-3,0 0,08-0,12 40-5,0
1,0 5 20-40 0,10-0,16 45-6,0
1,2 6 25-50 0,12 -0,20 50-7,0
1,5 7 3,5-6,0 0,16 — 0,24 55-8,0
2,0 8 45-7,0 0,20 - 0,28 6,0-10,0
2,5 8 6,0 —8,0 0,20-0,30 8,0-11,0
[Ipumeyanue. MeHbIIEH NPOJOIKUTEIBHOCTH BKIIOYEHUSI TOKA COOTBET-
CTBYIOT OOJIBIIINE YCHIIHMS Ha AJICKTPOAAX U TOK.

N3 anoMuUHUEBBIX CIIAaBOB HIMPOKOE MPUMEHEHHE HAXOJSAT KaK TEePMHUUYECKU
He ynpouHsiemble criaBbl (AMu, AMr u np.), Tak ¥ TEPMHUYECKU YIPOUYHSEMBIC
(16, 120, B95 u np.). XuUMHUYECKUA COCTaB aJIFOMUHHEBO-MapraHI€BOro CILjiaBa
AMi cnenyrommii: 1 — 1,6% Mn; 1o 1% Fe; Al — ocransroe. Tepmuuecku yrnpoyHs-
eMbIl criaB gypamtoMuH J[16 conepxurt 3,6 —4,7% Cu; 1,25 -1,75% Mg u 0,3 — 0,9
% Mn. JlypamtoMuH JIETKO KOPPOAUPYET, a TOITOMY OOBIYHO €ro MOKPBIBAIOT TOH-
KUM CJIOEM YUCTOTO alFOoMUHMS (TUIakupyroT). TyroriaBkasi MmjieHKa OKHCH aJlOMU-
HUA C TeMIiepatypoi miaBieHus okosio 2050° C Ha MOBEpXHOCTHU JeTajed MpensT-
CTBYET IOJYYEHHUIO XOpOUIEro coeauHeHus. Kpome Toro, 3JeKTpHUYeCKOE CONpPOTHB-
JICHUE OKMUCHOM TUICHKH BEJIMKO U KOJIEOJIETCS B OUeHb IMIMPOKUX MPEAEIax, YTo Mpu-
BOJUT K HECTAOMJIBHOCTH PE3YyJIbTATOB CBApKU. Y AAISITh OKUCHYIO IUIEHKY MEpen
CBAPKOM MOKHO MEXaHUYECKUM WJIM XUMHYECKHUM CIIOCOOAMH.

[Ipu MexaHnyeckoM crnocoOe AeTalyd nepes] CBapKOM B MECTax pacloIoKeHUs
TOYEK 3aYMIIAIOT CTaJbHOM MIeTKON min HaxaauHo Oymaroit Ne 00 mnau 0. Hemo-
CTaTOK 3TOT0 crnocoba — B OOJIBIION TPYAOEMKOCTH U OBICTPOM OKHUCICHUM OYMIIICH-
HOM moBepxHOCTH. [IoaTOMY BpeMs MEXJy OUYHMCTKOM AETAJIE M HX CBAPKOW HE
JOJDKHO TIPEBBIATh 2 — 3 4.

[Ipu xuMuyeckoM croco0e JeTanu mocje 00e3KUPUBAHUSA TPABSAT B CMECH
CEpHOM U XpOMOBOI KUCI0T. KauecTBO TpaBiieHUs KOHTPOIUPYIOT U3MEPEHUEM KOH-
TAKTHOTO CONPOTHUBJICHUS. XUMUYECKYI0O OYUCTKY MPUMEHSIOT TJIaBHBIM 00pa3oM B
MacCOBOM IIPOU3BOJICTBE. bobIIOe BIUsSHNE HA KAYECTBO CBAPHBIX TOYEK OKA3bIBAET
KOHCTPYKIIMS 3JIEKTPOAOB. XOPOIIHE Pe3yJbTaThl MOJIYYAIOTCS MPU UCIOJIb30BAHUU
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BEPXHET0 3JIEKTPO/Ia CO cPepuuecKor KOHTAKTHOW MOBEPXHOCTHIO, UMEIOIIEH paiu-
yc 40 — 100 mM. HmwxHuMid 351€KTpOJ MOKET OBITh TUIOCKUM WM CO C(HEPUIECKOi To-
BEpPXHOCThIO ¢ paauycoM 250 MM. PaGouyro mOBEpXHOCTh 3JIEKTPOJOB OYMILAIOT
MEJKOW HaKgadHoi Oymaroii uepe3 kaxasie 50 — 100 Touek. YUuThiBasi BBICOKYIO
AIEKTPO- U TEIJIONPOBOJIHOCTH AJIOMUHHUEBBIX CIUIABOB, 4 TAK)KE HU3KYIO UX TEMIIE-
paTypy IUIaBIEHHUs, CBAPKY NPOBOJAT C MUHUMAJIBHOW 30HOM HAarpeBa Ha JKECTKHX
pekuMax, T. €. Ha OYEHb BBICOKOM TOKE. YCHUIIME Ha 3JIEKTpoAax IOJIKHO OBITh
OOJBIINM, TaK KaK B MPOTUBHOM Cllydae BO3MOXKHO OOpa3OBaHHE TOpSYUX Tpe-
IIUH B sAJipe TOUKH (Tabdi. 5.2).

Tabmuma 5.2 — Pe)XuMbl TOUEUHOM CBApPKU aJTFOMUHUEBBIX CIIJIABOB

TonmuHa Pazm}:c Cepu- CBapouHbIi TOK, KA
YECKOU MOBEPX- Fes kH
METAILIA, | octn BEPXHETO Len, € (xr)
MM HypamtomuH | CrimaB AMn
3JEKTPOAa, MM
04+04 40 0,10 | 0,9 (90) 12 —
0,5+0,5 40 0,10 | 1,2 (120) 13 15
0,6+0,6 40 0,12 | 1,5(150) 15 —
0,8+0,8 40 0,14 | 1,8(180) 16 18
1+1 40 0,18 | 2,4 (240) 18 20
12+1,2 50 0,22 | 3,0(300) 22 24
15+15 50 0,26 | 3,6 (360) 25 26
2+2 50 0,30 | 4,8 (480) 31 —
25+25 100 0,32 | 5,4 (540) 34 —

Kopposunonno-cToiikue (Hep:KaBerolirue) CTalu 0071alal0T BBICOKUMH DJICK-
TPUYECKUM CONIPOTUBIIEHUEM (B 5 — 6 pa3 O0IbIIAM, YeM Y HU3KOYTIIEPOIUCTOM CTa-
M), TIPOYHOCTHIO U KOA(PHUIIMEHTOM JIMHEWHOTO pacimmpenus. CBapKa 3THX CTaJIeH
BBITIOJTHSICTCS Ha MOBBIICHHBIX F;, MOHMKEHHBIX |, IPU OTHOCUTENHHO MANBIX 3HA-
yeHusX t.; (Tabn. 5.3).

Tabnuua 5.3 — Pexxumbl CBapKU KOPPO3UOHHO-CTOMKHX CTaJeH

. ITapameTphl pexruMa CBapKu
Tonmuaa geraneu, MM I KA . F xH
0,3 50-55 1006-008| 15-2,0
0,5 45-50 |008-0,12| 25-3,0
0,8 45-50 |0,12-0,16 | 3,0-4,0
1,0 50-57 [0,16-0,18| 35-45
0,2 55-6,0 {0,18-0,20| 45-55
0,5 6,0-75 10,20-0,24| 50-6,5
2,0 75-85 10,24-0,30| 8,0-9,0
2,5 75-85 10,30-0,34| 10,0-11,0
3,0 90-10,0 1 0,34-0,38| 12,0-14,0

79



TuTaHOBBIE CIUIAaBbI UMEIOT BBICOKOE 3JIEKTPUUYECKOE COMPOTUBICHUE W HU3-
KYIO ’KapOoMpOYHOCTh. DTH CIIaBbl CBAPUBAIOTCSA HA MAJBIX |, ¥ te, (Omu3kuX g, ¥ 1,
IpU CBapKEe HEPXKABEIOLIUX CTaJE) C MPUMEHEHHEM MMOHMKEHHBIX F, (Tabm. 5.4).

XKapomnpounsie CIIaBbl 00Jaal0T OYEHb BBICOKOW MPOYHOCTHIO B HATPETOM
COCTOSIHUH, BBICOKUM DJICKTPUYECKUM CONPOTUBJICHUEM M IMOBBINIEHHOW CKJIOHHO-
CThIO K BHYTPEHHUM BBITUIECKaM U 00pa30BaHUIO YCaIOYHBIX A€HEKTOB B JTUTOM SI-

pe. CBapka 3THUX CIIABOB BBITIOJIHIETCS Ha BBICOKUX F; Tpu ManbIX |, 1 Gonbimumx tg,
(Tabm. 5.5).

Ta6muma 5.4 — PexxuMbl CBapKH TUTAHOBBIX CIIJIaBOB

. [TapameTpbl pexxrma CBapKu
TonmmHa geraneu, MM I XA L F. «H
0,3 45-50 0,04-0,08| 0,75-1,0
0,5 40-5,0 0,08-0,1 10-15
0,8 45-5,0 0,12-0,4| 15-2,0
1,0 50-55 0,14-0,16 | 2,0-25
0,2 55-6,0 0,16-0,18| 25-3,0
0,5 6,5-75 0,18-0,22| 3,0-35
2,0 8,0-9,0 0,24-0,26| 4,0-55
2,5 8,5-9,5 0,28-0,30| 6,0-7,5
3,0 10,0-11,0 [{0,32-0,34| 8,0-10

Tabnuma 5.5 — PexxuMbl CBapKH 3KapONpOYHBIX CIUIABOB

. ITapameTpsbl pexxuMa CBapKu
TonmwuHa geraneu, Mm I KA t. E.. <H
0,3 5,0-6,0 0,14-0,2 | 40-50
0,5 45-5,5 0,18-0,24| 50-6,0
0,8 5,0-6,0 022-0,34| 65-8,0
1,0 6,0-6,5 0,32-0,40| 8,0-10,0
0,2 6,2-6,8 0,38-0,48 | 10,0-12,0
0,5 6,5-7,0 0,50-0,62 | 125-15,0
2,0 7,0-75 0,58-0,76 | 155-17,5
2,5 7,5—8,2 0,78-0,96 | 18,5-19,5
3,0 8,0-8,8 10-13 | 20,0-215

Mennbie CrutaBbl (JJAaTyHU W OpOH3BI) 00JIaIatf0T BBHICOKOM AJIEKTPO- M TEIUIO-
MIPOBOJTHOCTHIO M HU3KOM MPOYHOCTHIO NpH Harpese. [Ipu cBapke 3THUX CIIaBOB MPHU-
MEHSIIOTCS CHJIBHO YBEJIMUEHHbIE | ; U HEBbICOKUE F .

AJIOMUHUEBBIE M MarHueBble CIUIaBbl XapaKTEPU3YIOTCS OYEHb BBICOKOM
AJIEKTPO- U TEIJIONMPOBOIHOCTHIO, B CBSI3U C UYEM IPU UX CBapKe MPUMEHSIOTCS KpaT-
KOBPEMEHHBIE MMITYJIbCHI TOKA OY€Hb OOJBIIOrO 3HaueHus. CBapka MarHUEBBIX, a
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TaK)Xe IUIACTHYHBIX (HEYNPOYHEHHBIX) aTFOMHUHHUEBBIX CIUIABOB, 00JIaal0IINX HEBBI-
COKOM MPOYHOCTHIO, BEACTCA IPpU HU3KUX F,. BhICOKOIIpOYHbIE alFlOMUHUEBBIE CILIA-
BbI, 00JIaJIaf0IIMe HU3KOM IJIACTUYHOCTHIO M TOBBIIIEHHON CKJIOHHOCTBIO K 00pa3o-
BaHUIO yCAJOYHBIX Ne(EeKTOB, CBAPUBAIOTCS HA BBICOKHX F, C 00s13aTeIbHBIM TIPH-
JI0’KEHUEM KOBOUYHOTO ycunus F.

OpHEHTUPOBOYHBIE PEXKUMBI CBAPKHU JIATYHHW, AJIFOMHUHUEBBIX W MAarHUEBBIX
CILJIABOB Ha MalllMHAX MIEPEMEHHOI0 TOKa MPUBE/ICHbI B Ta0. 5.6.

Tabnuua 5.6 — Pexxumbl cBapKu aJlOMUHHMEBBIX U MArHUEBBIX CIUIABOB U JIATy-
HU Ha MallMHaX [IEPEMEHHOT0 TOKa

Tonmuna [TapameTpsbl pexuMa CBapKu
JieTanei, Ycunue 3iek- Bpewms BkITrO-
[Tapamerps! TOKa
MM TposoB, KH YeHUsI KOBOY-
Fes Fx HOFOtYC(I:/IJII/I}I, s, KA toC | T | TenC
AnmtomuHueBsle ciuiaBbl Thna J[16AT
0,5 2,2 — — 17 — 0,08 |—
2,0 16 0,04 0,12
0,8 3,5 19 — 0,1 —
3,0 18 0,04 0,14
1 4,5 24 0,12
3,5 23 0,04 0,04
15 6,5 — — 30 — 0,16 |—
9,5 — — 29 0,06 0,16
4,5 10 0,24 27 0,06 0,16
2 4,5 12 0,18 28
8 — 35 — 0,20 | —
7 — — 33 0,08 0,18
6,5 12 0,32 31 0,08 0,18
6,5 15 0,24 32 — —
AnmomuHueBbIe ciutaBbl THIIAa AMrAM
0,5 1,3 — — 16 — 0,08 |—
0,8 1,9 18 0,1
1,0 2,5 22 0,12
15 3,5 27 0,14
2,0 5,0 32 0,18
MarunueBbI€ CIIaBbl
0,8 3,0 — — 20 — 0,10 |—
1,0 4,0 24 0,12
15 5,0 27 0,14
2,0 7,0 30 0,18
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[Tponomxenue Tadaub 5.6

Jlatynp Tuna J162
0,5 1,2 — — 15 — 0,10 |—
0,8 1,7 17 0,14
1,0 2,0 19 0,16
1,5 3,0 24 0,2
2,0 4,0 30 0,24

Pexxumbl cBapku, npuBeAeHHbIE B Ta0a. 5.1 — 5.6, obecneunBarot GopmMUupoBa-
Hue coeauHeHui rpynnsl A. IIpn HE0OXOAMMOCTH MOIYyYEHHUS] COETUHEHUN APYTOro
pa3zMepa pexXHMbl CBAPKH MOJIOMPAIOTCS SIKCIIEPUMEHTAIbHBIM ITyTeM. {15 ux opueH-
TUPOBOYHOTO OIpPEACIICHUS MOXHO HCIIOJIb30BaTh TAKXKE METOJbI MOA00US, MO3BO-
JSFOIIME IO U3BECTHBIM PEXUMAaM PAaCCUUTATh PEKUMBI CBAPKH T€OMETPUYECKHU I10-
NOOHBIX COETMHEHUN JIeTajell U3 TOro ke MaTepualia, Ho Apyrou Toamuusl. [Jns mo-
Jy4Y€HUs TEOMETPUYECKU TMOJOOHBIX COCTUHEHUN MapamMeTpbl PeKUMa CBapKu IpH
U3MEHEHUU TOJNILUHBI JeTallell HY’KHO U3MEHSTh CIEAYIOLUIUM 00pa3oM:

F =S5% l

ce

S; t, =S%

ce
5.2 IIpoBeaenue padoTsl

Ob6opynoBanne u MaTepHuaJIbI

1 MamuHa a1 TOYeYHON CBApPKH.

[Tpubop ans u3mMepenus ycuaus cxaTus (IMHaAMOMETP) WK MIPUCTIOCOOICHHE C

LIapUKOM U J1ynou bpunemns.

DNEKTPOCEKYHAOMEP WM CYETYMK UMITYJIHCOB.

MukpoommeTp M-246.

Pa3peiBHas mammHa.

Tucku.

[IITaHr€eHIUPKYIb.

MonoTok.

3youiio.

10 HaGop miacTvH W3 HEPKABEIOIICH CTAIM U ATFOMUHHUEBBIX CILUIABOB.

11 IepeaBuxHOI 1a00PATOPHBII CTOJ ¢ HAOOPOM HEOOXOAMMBIX TPOBOJOB, UH-
CTPYMEHTOB U CIIEIOACHKIOM.

N

O©oo~NO Ol W

A O3HakOMJ/IEHHE C TEXHOJOTHEel TOYEeYHO! CBAPKH HEPKABEIOIIUX
XPOMOHHUKeJIEBbIX CTaJjei

1 3aroToBuTh TAOMUITY AJIS 3aMKMCH TAHHBIX U3MEPEHUH, HaOII0AeHUH (cM. popmy
OTUETA).
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2 Jlns maHHOM TOJIIMHBI METallIa ToA00paTh IO TaOIUIaM KECTKUH PEKUM CBap-

KM HEP)KABEIOIICH CTAJIM U HACTPOUTH MAIIINHY.

CBapuTh JB€ IJIACTUHBI TPEMS OTJACILHBIMU TOYKAMH.

4 YMEHBINTH YCUITUE CKATHSI, 3AMEPHUTH €T0 M TIOBTOPUTH CBAPKY B TPEX TOUKAX
IPYToM napsl IUTACTHH.

5 VYcTaHOBUTH MEPBOHAYAIBHOE YCUIIUE COKATHSI, YBEITUYHUTH MPOJIOKUTEILHOCTh
BKJIFOUCHHSI TOKQ, 3aMEPHUTH €T0 M CBAPHUTh TPETHIO Mapy IUIACTHH.

6 Onpenenuth 411 BceX 00pa3IoB KaueCTBO CBAPHOT'O COCIMHCHHUS 0 BHEITHEMY
BUJTy ¥ 3aMEPHUTh TUAMETP 30HBI IIBETOB MOOEKAIOCTH BOKPYT TOYKH.

7 PaspymmuTh 00pasiipl, 3aMEpUTh AUAMETP JUTOTO SApa CBAPHOM TOYKH U OIle-
HUTb KQ4ECTBO CBAPKH T10 H3JIOMY.

w

b Onpez{eﬂeHne BJIUSAHUA YUCTOTHI IOBEPXHOCTH JeTajiedl U3 aJJIOMHUHHEBBIX
CILIABOB Ha o01Iee COIIPOTUBJICHHEC 30HbI CBAPDKH

1 BpluepTUTh CXEMy OIBITa U BKJIIOYUTHh HEOOXOAMMBIE MPUOOPHI AJIST U3MEPEHUS
001IEero CONpOTUBIIEHUS 30HBI CBAPKHU.

2 3aroToBUTH TAONHILY JJIS 3aHCH JAHHBIX M3MEPEHHUH W BBIYUCIECHUH (CM. op-
My OTYETA).

3 U3zonupoBaTh 0JiMH 3eKTpo GuOPOBOM MPOKIAIKONM OT KOPITyca MalllUuHbI WA
npecca.

4 3axaTb MEXIy JIEKTPOJIaMH JIBE HE3AIIUIIICHHBIE TJIACTUHBI U3 aTFOMHUHHUEBOTO
CIUIaBa U 3aMEPUThH 0011[ee CONPOTUBIICHUE 30HbI CBAPKH.

5 OuHCTUTH ApYyTHE MIACTUHBI MEXaHUYECKUM CIIOCOOOM, a TaKk)Ke TPaBJICHUEM U
HOBTOPUTH 3aMEPhI OOIEr0 CONPOTUBIICHUS 30HBI CBAPKHU TPU pasa.

B O3HakomiieHHE ¢ TEXHOJIOTHEN TOUEYHON CBAPKH AJJIOMUHHUEBBIX CILJIABOB

1 3aroToBuTh TaONMILy AJIA 3aKMCH JAHHBIX U3MEpPEHUN U HaOmoaeHu (cMm. dop-
My OTYETA).

2 Jlns JaHHOW TOJIIMHBI METallla MoA00paTh Mo TabIuIaM >KeCTKUN PEeKUM CBap-

KH aJIFOMMHHEBOTO CIUIaBa U HACTPOUTH MAIIHHY.

CBaputb J1B€ HE3alIMILEHHbIE TNIACTUHBI TPEMsI OTJAEIbHBIMA TOUKAMHU.

3aUUCTUTh MEXaHUYECKUM CIOCOOOM JIBE IJIACTUHBI U CBAPUTh MX TpEeMs TOY-

KaMH.

[IpoTpaBuTh J1BE MJIACTUHBI U CBAPUTH UX TPEMSI TOUKAMH.

6 Omnpenenuts a5 Bcex 00paslioB KaueCTBO CBAPHOI'O COEAMHEHMSI IO BHEIIHEMY
BUTTY.

7 PazpymuTe 00pa3ibl, 3aMEPUTh AUAMETP JIUTOTO SIpa CBAPHOM TOYKHU U OLE-
HUTb Ka4€CTBO CBAPKH I10 U3JIOMY.

B~ w

ol

KOHTpOJ]l)HLIe BOIIPOCBbI

|

N3noxute 0COOEHHOCTH CBApKHU HEPIKABEIOIIUX CTAJICH.
2 Kak BbIOMpaeTCs U yCTAaHABJIMBAETCS PEKUM TOUCYHOU CBAPKHU HEPIKABEIOUIUX
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crauein?

3 Kak BiusieT BeIMUMHA YCUITUS COKATUS U TIPOJOJKUTEIBHOCTD BKIIOUEHUS TOKA

Ha Ka4eCTBO CBAPHOI TOUKHU?

N3noxuTe 0COOEHHOCTH CBapKH ATFOMHUHHUEBBIX CILJIABOB.

Kak BpIOMpaeTcss U yCTaHABIMBAETCS PEKUM TOUCUHOW CBapKU alFOMUHHEBBIX

CILTaBOB?

6 KakoBo BiIMsHME 3aUUCTKH MOBEPXHOCTU CBAPUBACMBIX JIETAJICH U3 AIFOMUHKE-
BBIX CIIJIABOB Ha BEJIMYMHY OOIIETO COMPOTUBIICHUS 30HBI CBAPKU M KayeCTBO
CBapHOU TOYKH?

[Sa NN

5.3 Otuer o s1aboparTopHoii padore Ne 5

O3HaKOMJICEHHE C TEXHOJIOTHEH TOYEYHOI CBAPKH HEP:KaBeWIINX cTajieil
U AJIIOMHHHMEBBIX CILIABOB

damuins CTyIeHTa

I'pynma JlaTa BBITIOTHEHNUSA

A O3HaKoOMJIEHHE € TEXHOJOTHel TOYEeYHOH CBaAPKH HepPKaBeUIUX
XPOMOHMKEJIEBBIX CTaJIel

(OcKu3BI CBApHBIX COSTUHEHUH C YKa3aHUEM MECT JIe(DEKTOB)

Tabnuua st 3anuceil JaHHBIX U3MEPEHUN U BBIYMCIICHUN

0 < =
o
2 - |8 |5 |g
= = Q = =
< = Q = =
= S| = | 5 =6 )
= o = o= - S| & =
< T = 4 ) Q
5 S| E|5 e EESlg |°
g | XapakTepucTrka pexuma § c%s 2 Eﬂ S BB E’S
S q | O | K E m% o | s E
= = s 0o | B o H = S <
O =S| e T U %9 ~
S| 5 2| 5 | X = = 5 3
B o 283 > 8
9| 3 2| 5|25/ £8 585
= | = O »|EAHEENESA =
HopwmanbeHsbii
Kectkuii

C NOHMXEHHBIM YCUIIMEM CHKATHS
C yBEIMYEHHOM MNPOAOJIKUTEIb-
HOCTBIO BKJIFOUEHHS TOKA

BriBosibl 110 pabote
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b OnpeneﬂeHne BJIHSAHUA YUCTOTHI NOBEPXHOCTH JeTajied M3 aJIOMHHHEBBIX
CILIAaBOB Ha oﬁmee COITPOTHUBJICHHUE 30HbI CBAPKH

(Cxema ormbITa ¢ BKIIOYECHUEM TTPUOOPOB)

Tabnuia aJist 3anuceil JTaHHBIX U3MEPEHUN U BBIYMCIICHUM

Crnoco0 mon-
TOTOBKH I10-
BEPXHOCTH

O611ee conmpoTUBIIEHUE 30HBI CBapKu, MKOM

Merani
Tonmmaa Merajia, MM

1-i1 3amep | 2-ii 3amep | 3-i 3amep

4-i1 3amep

[Tpumeuanue

be3 moaroros-
KH

Mexannueckas
3a4UCTKA

TpaBneHnue

[Ipumeuanue. [Ipu n3mMepeHnr CONPOTUBICHUN aMIIEPMETPOM U BOJIBTMETPOM
B Ta0JMIly HEOOXOAUMO BHECTU JomnojHUTeNbHO rpadbl: «Tok» u «llagenue Hanps-

KEHUD).
BriBosibl 1o pabote

B O3HakomileHHE € TEXHOJIOTHE TOUeYHO CBAPKHU AJJIOMUHHEBBIX CILJIABOB

(OcKH3BI CBApHBIX COSMHEHUN C YKa3aHUEM MeCT JIe(hEeKTOB)

Tabnuma nuis 3anuceit JTaHHBIX U3MEPEHUN U BBIUYMCIICHUH

Croco®6 TOArOTOBKH TOBEPX-
HOCTH

Merann
Tommuua me-
TaaiIa, MM

Juamerp murto-
o siApa CBapHOMN
TOYKH, MM

Pesynbrarsl
0CMOTpa
UCTIBITAaHUSA

n

be3 noaroroBku

Mexanundeckas 3a4nCcTKa

TpasiieHue

BriBosibl 110 pabote
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[Toxmucek crynenra

3aKIIOYCHHE NPETOIaBaTENs

6 TABOPATOPHAS PABOTA Ne 6
N3YUEHHUE IU®POBOI'O PET'YJISITOPA HUKJIA CBAPKH CEPUU PKC
6.1 O0mue cBexgeHus

JIns yrpaBieHus JUIMTEIbHOCTBIO OTAEIBHBIX ONEPAalMi U MOCJIEN0BATEIbHO-
CTBIO ITMKJIA CBAPKH HA TOYECUHBIX U PEeNbeHBIX MAIIMHAX MPUMEHSIOT Pa3IudHbIC
perynsatopsel BpeMeHu. [Ipocteimunii perynsTop BpEMEHU — 3JIEKTPOMEXAHUYECKHM.
B coBpeMeHHBIX MalIMHAX aBTOMAaTHYECKOTO JACHCTBUS MPUMEHSAIOTCS PA3JIUYHbBIC
BU/JIbI annapaTtypbl yIpaBieHUs: YHUDUITUPOBAHHBIE SJIEKTPOHHbBIEC OJIOKU, PETYISATO-
pel nukia cBapku tuna PBU, snekTpoHHBIE HU(POBBIE PETYIATOPHI LUKIA CBapKU
cepuu PKC.
Perynaropsl npeaHa3HadyeHbl IJ YIPABJICHUS CBAPOYHBIM IUKJIOM KOHTAaKT-
HbIX MAallMH U (DYHKIMOHHUPYIOT B 3aKPBIThIX MoMemleHusx. Okpyskaromias cpesna
JOJDKHA OBITH HEB3PHIBOOIIACHAS, HE COJepiKaliasi TOKOMPOBOAIICH MbLIN, arpec-
CUBHBIX T'a30B U MMAPOB B KOHUEHTPALUIX, PA3pyLIAIOIINX METAIIIBI U U30JSLHUIO.
Tunel 1 HA3HAUEHUE PETYJATOPOB (YIpaBICHUE CBAPOYHBIM IIMKJIOM) MpPHBE-
JI€HbI HUXKE!
PBU-501 — myis ynpaBieHusl MalllmHAMA KOHTAKTHOW CBapKU MEPEMEHHOTO TOKA C
MTOCTOSIHHBIM CBapOYHBIM yCUJIUEM;
PBU-504 — nyis ynpaBieHus] MalllMHAMA KOHTAKTHOW CBapKH MEPEMEHHOTO TOKa C
MOCTOSIHHBIM CBapOYHBIM YCUJIUEM;
PBU-703 — nist KOMIUIEKTAIMK TIOIBECHBIX MAITMH KOHTAKTHOW CBapKH C TTOCTOSTH-
HBIM YCHUJIHEM;
PBU-801 — ans ynpaBieHus] MalliiHAaMU KOHTAKTHON CBapKH MEPEMEHHOTO TOKa C
MOCTOSIHHBIM CBapOYHBIM YCUJIUEM;
PBC-4 — nnsa ynpaBiieHHs] CBApOYHBIMU CEPUHNHBIMU OJTHOTOUYEYHBIMHU, CETOUHBIMU
MalllMHAMH, TUCTOJIETAMU C PYYHBIM YIIPABICHUEM;
PBD-7-1A-2 — nyist koMIuiekTanuu o H0¢ha3HbIX MAIIMH KOHTAKTHOW CBapKH;
PKM-86 — 11 KOMIUICKTAIIMK TOYEUHBIX, peJIbe()HBIX U IIIOBHBIX MAIllMH, HU3KOYa-
CTOTHBIX U C BBIIPAMIIEHUEM BO BTOPUYHOM KOHTYPE;
PKM-803 — a1 KOMIUJIEKTAIlK OJTHO- M JBYXIIOCTOBBIX KOHTAKTHBIX MAIIIMH TIEpe-
MEHHOTO TOKa, HCTIOJB3YEMBIX JIJIsl CBAPKU OOIIEeT0 Ha3HAYCHMS;
PKM-1501-1 - perynupoBaHue BETUYHH CBAPOUYHOTO TOKA C afanTanuen K yCIoBH-
SIM CBApKH TOUCUHBIX, pelbe(PHBIX U MIOBHBIX MAIIIUH;
PKC-801 — nnsa xoMruiekTauu OAHO(A3HBIX MAIIUH KOHTAKTHOW CBapKu, UMEIO-
I[UX TUPUCTOPHBIA KOHTAKTOP.
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Perynsaropsl cepun PKC B3auMozameHseMbl MeXIy COOOM M ¢ aHAJIOTOBBIMU
perynaropamu cepuu PLIC Toro ke Ha3Ha4Y€HUS C UCIOJIL30BAHUEM 3J1eMEHTOB «Jlo-
ruka — T», cepuitno BeityckaBmmmucs panee (PLIC — 301, PLIC — 403, PIIC — 502,
PIIC — 503).

OmHako OHM cOAEpIKaT PsIT HOBBIX y3JI0B M OJIOKOB 3aJjaHUs OCHOBHBIX Tapa-
METPOB MPOLIECCA CBAPKU M YIIPABJICHUS CBAPOYHBIM TOKOM C IMPUHLMUIIHAAIBHO HO-
BBIMU y3JIaMH aBTOMATHYECKOM HACTPOUWKH pexkuMa Ha KOIPGUIIMEHT MOIIHOCTH
Harpy3Ky CBapOYHOW MalnHbl. [I[puMeHeHue 3TUX y3JI0B MO3BOJAET OTKA3aThCs OT
MPOBEICHUS HACTPOMKHU pPEKMMa CBAPKHU B YCJIOBHUAX MPOU3BOJICTBA, YBEIUYUTH UC-
MOJIb30BaHUE MAIIMHBI 110 TOKY (YCTAaHOBJICHHOW MOIIHOCTU) U MOBBICUTH MPOU3BO-
JTUTENBHOCTD MPU CBAPKE 3a CUET COKpAaIIeHHs BpeMeHU no3uiiuu «CBapka» B 00I1IeM
LUKJIE CBAPKH.

Ynpaenenue ceapounvim mokom e pecynamopax cepuu PKC

B onHo(a3HBIX MamMHaX KOHTAKTHOW CBapKH YIPaBIEHHE EHCTBYIOIIUM
3HAYEHHEM CBApPOYHOTO TOKA OCYIIECTBIISIETCS TUPUCTOPHBIM KOHTAKTOPOM, BKIIO-
YeHHE KOTOPOro Ha BpeMs MOo3ulMM 1ukia «CBapKa» UMIyJIbcaMu C (Da30BBIM pery-
JMPOBAHUEM MTPOU3BOJAUTCS OT PETYIATOPA LUKJIA. 3HAYCHUE CBAPOYHOTO TOKA 3aBU-
CUT OT YPOBHS HaNpsDKEHHUs Ha BTOPUYHOM OOMOTKE CBApOUYHOro TpaHchopmaropa,
3a/1aBaeMoro MepeKIovaTesieM CTyleHelH Ha CTOPOHE ero MepBUYHON (CeTeBOil) 00-
MOTKH, TIOJTHOTO CONPOTUBJIEHUS] BTOPUYHOI'O KOHTYpa U yTJIa BKIKOYEHUS] TUPUCTO-
POB KOHTAKTOpA.

N3menenue neicTBYIONMIEro 3HaUYE€HUs CBAPOYHOTO TOKA TP TTOMOIIU (Pa3oBo-
r0 PEryJIMPOBaHUSI BO3MOKHO JIMILb TOJIBKO B CTOPOHY €I0 YMEHBIIEHHUS OT COOTBET-
CTBYIOIIETO 3HAYCHUS MOTHO(DA3ZHOTO TOKA, T. €. MPH JIOOBIX U3MEHEHUSX MapaMeT-
POB HArpy304HOr0 KOHTYpa M CBOMCTB CBapUBaE€MbIX MATEPHUAJTIOB JOJAKHO COOIIO-
JaThCS YCIOBUE «a>¢, (0. — yrojl OTKPBITHUS TUPUCTOPA; ¢, — CABUT (a3 MEXIy

HaANPsHKCHUEM CETH M ToJIHO(Ga3HBIM TOKOM). HecoOmogeHre 3TOro yCIIOBUS IPHBO-
JTUT K PEXUMY OJHOIIOIYIICPUOTHOTO BBIIPSIMIICHHS TOKAa B TIEPBUYHONW OOMOTKE
Tpanchopmaropa, OBICTPOMY €ro HACBIIEHUIO U aBAPUHHOMY OTKIIFOUEHHIO PEXHUMA,
OJIM3KOTO K KOPOTKOMY 3aMBIKAaHMIO Ha CTOPOHE TNEPBUYHOU (CETEBOM) OOMOTKHU
Tpa"chopmaropa.

Xapaxkmepucmuka cepuu pezynamopoe PKC-502, PKC-801

CepuliHblid BBIYCK 3TUX PETYJATOPOB Hadaics ¢ 1987 r. B COOTBETCTBUU C
oOmuMu TexHrndeckuMu ycaopusimu TY 16-421.037-85, a ¢ 1988 r. onn Havanmm 3a-
MeHATh peryasatopel PKC-501, PKC-601, PKC-901, BbIyCK KOTOPBIX OPEKPAILICH.

DTa cepusi PEryJISITOPOB MO3BOJIIET YBEIUYUTh CTENIEHb aBTOMATU3AIMU CTa-
IIMOHAPHBIX M TMOJBECHBIX OJHO(A3HBIX MAIlIMH KOHTAaKTHON CBapKu, PaCIIMPUTH
BO3MOKHOCTH MIPUMEHEHUS 3TUX MAILIMH B aBTOMATU3UPOBAHHBIX KOMILUIEKCAX U JIU-
HUSIX MPU YIPABIECHUU UMH OT LIeHTpajgbHbIX OBM, obecrnieurnBaeT BO3MOKHOCTh MX
paboThl COBMECTHO C Pa3IMYHBIMH CUCTEMaMHU aBTOMATHUYECKOT'O PETYJIUPOBAHUS U
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YIIPABJICHUS KAYE€CTBOM CBAapPHBIX COCAUHECHUM.
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Tabmuua 6.1 — TexHuyeckne XxapakTEPUCTUKU PETYJISITOPOB KOHTAKTHOM CBapKU

Tun PKM-86 PKM-803 PKC-801
Mukpomnporeccopras | MukpomnpoieccopHas Ha urre-
DnemeHTHas O6a3a TpaTbHBIX
CHUCTEMa YTPABIICHUS | CUCTEMA yTPABIICHUS
MHUKpOCXeMax
Hanpsoxkenue nuranus B 220 220 220, 380
[TorpebsiemMas MOIITHOCTD B'A 50 60 —
KonudecTBo perynupyembIx BBIIEP- B 7 8 o
KEK BPEMEHH CBAPOYHOTO ITUKJIA
KonnuecTBo MMITynIbCOB CBapOYHOTO B 1999 0-10 1-9)%1
TOKa
KonudecTBo MMIyJbCOB CBapOYHOTO B 0-999 0-10 -
TOKa C HarPeBOM
[Ipenenbr perynupoBaHUsS BpPEMEHH o o o 30 60
CBAPOYHOIO ITUKJIA: ’
— IPEJIBAPUTEIHHOE CHKATHE MEPHUOOB 0-999 0-510 1-99,2-198
— c)KaTue EepPUOJIOB 0-999 0-510 1-99
— umnyiibe | (mepBbiif) NEPHOJIOB 0-999 0-510 1-99,2-198
— UHTEpBAJI MIEpUOJOB 0-999 0-510 1-99
— umnyibc |l (BTopoii) MIEPHOJIOB 0-999 0-510 2—-198
— HAYaJIO KOBKH MIEPHOJIOB 0-999 0-510 1-99
— MIPOKOBKA MIepUOJIOB 0-999 0-510 2—-198
— maysa MEepUOIOB 0-999 0-510 1-99
[Ipenensl perynupoBaHUs ICHCTBY-
IOIIETO 3HAYCHHUS CBApPOYHOI'O TOKa % 50-100 30-100 -

(pazoBoe perynupoBaHue)
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[Iponomxenue Tadnuupl 6.1

Tun PKM-86 PKM-803 PKC-801
JITMTeTbHOCTh HapacTaHUs TepeTHe- ITeproos, He
ro ¢poHTa UMITYJIbCa CBAPOYHOTO TO- — — —
Ka (MOJTYJISIITNN) MCHEE
N3menenue AeicTBYIONIETO 3HAUCHUS
CBAapOYHOr0 TOKAa TPH KOJICOAHUIX (koneOaHus OT
HanpsbKkeHus: nutaromein cetu ot 0,9 % +3 +3 -10% no +5%)
mo 1,05 HOMHUHAJIBLHOTO 3HAYCHUSI 3
(cTaOunm3anus TOKa)
[Ipenensl noacTpoiiku Ha KO3 Puiu- cos ¢ B B B
€HT MOIIHOCTH Harpy3KH
[TapameTpsl UMITYJIBCOB YIPABIICHHUS
THPUCTOPAMHU:
a) aMIUTUTYJla BBIXOJHOTO HampsiKe-
HUS Ha conpoTuiieHnH 6 OM+£5 %:
— HE MEHee B 24 20 2045
— He Ooee B 40
0) JUIMTEIBHOCTh UMITyJIbCa Ha
ypoBHe 15 B:
— HE MEHee [Tepuonon 150 200 2004100
— He Oonee [TepromioB 200
[TapameTpbl curHana st THUTaAHUS B 24-40 24425 24+2.5
YCTPOMCTB OCTOSTHHOTO TOKA A 05-1 05 05
KosinuecTBO BBIXOAHBIX YCTPOMCTB — 16 2 —
Macca, He OoJiee KT 6 - -
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Perynsaropsr PKC BbimonHEHBI B BHIE OTACNBHBIX MPUOOPOB HACTOIHHO-
CTOEYHOI'0 THUIIA, COCIUHAEMBIX CO CBAPOYHOM MAILMHOW C NOMOIIBIO padbeMa. Ha
JUUEBOM MaHEIU HaXOJATCS BCE DJIEMEHTHI JIsl YCTAHOBKH peXuMa padboThl, JIH-
TEJIbHOCTU KaXIOW MO3UIMM LMKJA, s YIpaBJIeHUs CBAPOYHBIM TOKOM U CBe-
TOBas CUTHaNM3anus. BkitoueHue peryisiTopoB B paboTy OCYHIECTBISIETCSA TIPU T10-
Jaye HaIpsHKEHUS MUTAHUS Ha CBAPOUYHYIO MAIIMHY IOCIIE€ 3aMbIKAaHUSA JABYX KOH-
TaKTOB yIpaBJICHUS MAITUHON (TIealu).

B monoxenun nepexirovatens poaa padorsl «ONMHOYHAS CBapKay peryJs-
TOPBI MIPU BKJIIOUYEHHOMN MEJaIu MO3BOJISIIOT BBINOJHITH TOJBKO OJMH LIUKJ CBAPKHU.
JUist OCyIIECTBIICHUS CIEAYIONIEeH cBapKu HEOOXOJUMO pa30MKHYTh U CHOBA 3aM-
KHYTh nefanb. B nonoxkenuun nepekitoyarens «Cepus CBapoK» Mpu 3aMKHYTOH 1ie-
U MEeJadu PEryjJsaTopbl aBTOMATUYECKH MOBTOPSIIOT YCTAHOBJICHHBIM LMK CBAPKH,
npuueMm no3unus «lIpeaBapurenbHoe 00KaTHE) HCKIOYAETCS W3 LHUKJIA IOCTe
OpOXOXAeHUs nepBoi cBapku. [Ipu pa3MblkaHUK NeJadu 10 MOMEHTa Havajia mpo-
X0xkJIeHus: no3uuuu «CBapka» IUKI NpephIBAeTCs, NPU Pa3MbIKAaHUU TEAald B
Hayajie 3TOM MO3ULHUM UK JOXOAUT 10 KOHIA. Bece perynstopsl UMEOT TymMOiep
pexuma paboTsl «Co cBapkoii» u «be3 cBapkuy.

Hapsiny ¢ pacmupenueM (yHKIIMOHATBHBIX BO3MOXKHOCTEH pEryJisiTopoB CO-
CTaB HOBOM CEpHUH yAAIOCh COKPATUTH O JABYX THUIIOB: MATH- U BOCBMUIIO3UIIMOHHBIX
— PKC-502 u PKC-801 (puc. 6.1) coorBercTBeHHO. O0a perynsitopa pa3MelieHbl B
Kopmyce, uMmeroriemM radaputsl peryisitopoB PKC-501 u PKC-601. B HoBbIX peryisi-
Topax Onarojapsi HAIMYWIO OJOKAa aBTOMATHYECKOW HACTPOMKHA Ha KOADOUIHEHT
MOIITHOCTH MAIIUHBI 3TO YCTPOMCTBO MOKHO OTKJIIOYATh B CIy4yae HEOOXOIUMOCTU
TyMOJIEpOM Ha JIMIICBOW MaHenn 0e3 MepeHaNaoOK PeryJISTOPOB, UCKITFOYAIOIINX Tie-
pexo1 paboThl 000PYI0OBAHUS B ABAPUMHBIA PEIKUM.

Pucynok 6.1 —Perynsarop nukina kontakTHON cBapku PKC-801

3aBUCUMOCTH KauecTBa CBApKH OT OOJIBIIOTO Ynciia PakTopoB (TeoMeTpus y3-
JIOB, 0COOEHHOCTH COOPKH, TEIIO- U JEKTPOPU3NUECKIEe CBOMCTBA MAaTEPHUAIIOB, Xa-
PAKTEPUCTUKH MAITUHBI, JJICKTPUUECKHE MMapaMeTphl peKUMa CBApKU U T.J.) HE MO03-
BOJISIET CO3/1aTh YHUBEPCAIbHYIO d()DPEKTUBHYIO CHCTEMY aBTOMATHYECKOTO YTIPaB-
JICHUSI TIPOIIECCOM CBApPKH IO BO3MYIIEHUIO BCEX (PAKTOPOB WM MO KaKOMY-JIHOO
KPUTEPHIO KaueCTBA CBAPKH.

Bo3speticTBue m000i cUCTEMBI yIIpaBIEHUS Ha MPOIECC CBAPKU OIpeeisieTcs
JMITh U3MEHEHUEM 3HAYCHHUS CBAPOYHOTO TOKA W JIJTUTEIHHOCTH €T0 TPOTEKAHMSI
(Oe3 ydeTa BIUSAHUS YCUIIUS CKaTHS 3JeKTpoioB). [ToaTomy B perynsaropax PKC-502
u PKC-801 BBeneHbI y3Jibl BHEIIHETO AUCTAHIIMOHHOTO YIPaBJICHUSI CBAPOUYHBIM TO-
KOM U OIpaHUYEHUS BPEMEHHU CBAPKU, YTO MO3BOJISIET UCIIOJIb30BATh JIIOObIEC TaTYUKU
mpolecca CBapKd B PA3IMYHBIX CHCTEMax AaBTOMATHUYECKOTO pEryJMpOBaHUS H
YIPABJICHUs] CBAPKOM, a TAK)KE OCYIIECTBIISATh MIUPOKHUI BHIOOP PEKUMOB CBAPKU U
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ePEXo] C OAHOrO pexuMa Ha JIF0OO! APYTrou.

Jlnis Gomnee paBHOMEPHOM 3arpy3Kku (a3 muTaroleil cetu npu padore GoIbIIo-
ro uucna oaHodasHeix MamuH B perynaropax PKC-502 u PKC-801 BBeneHs! y3ibl
3a/IepKKM BKIIFOUEHHSI CBApOYHOrO TOKA B KOHIE Mmo3uumu «Cxkatue» 10 NMpUxoja
paspeniaroniero curxaia. s ocyiecTBieHus BO3MOXKHOCTU (POPMUPOBAHUS ITOTO
pa3pelIalonIero CUTHAIA KaXKIbIi PErYJIATOP BBIIAET JIOTUYECKHUI CUTHAJ Ha BpPEMs
IIPOTEKAaHMsI CBAPOYHOTO TOKA.

Huknorpammsl pabotel perynstopoB PKC-502 u PKC-801 npeacrasiensl Ha
puc. 6.2. Perymsatop PKC-502 obGecnieunBaer paboTy CBapOYHON MAIIMHBI MO ITUKITY:
«IIpeaBapurensHoe ooxarue» (1), «Cxarue» (1), «Capkay (3 ), «IIpokoBka» (t4) u
«Tay3a» (t5). B pexume «Cepusi cBapok» nosunusi «lIpeaBapurenbHoe oOxaTue»
oTpabaThIBacTCs JUIIbL B MEPBOM IUKIE. J[TUTEIBHOCTh KAXKIOM IMO3HMIIMH IIUKIIA
MOXET YCTAHABIMBATHCS JUCKPETHO B Auarna3zoHe | — 99 nepuogoB 4acTOThI MUTAKO-
IIEN CEeTH 4Yepe3 OJMH MEPUOI U B Auana3oHe 4 — 396 nepuosoB ¢ IUCKPETHOCTHIO
YeThIpe MepHuoja Npy BKIIOYEHHOM MHOXUTENE Ha 4. 3aiep’Ka LUKIAa B KOHLE IO0-
3uruu «CrxkaTue» yCIOBHO TMOKa3aHa B BUJE PA3OMKHYTOro Kitoua K; Ha puc. 6.2, a.
Ha Bpems t,-t, perymsatop oOecnedyrBaeT BKIIOUEHUE TPAH3UCTOPHOTO OITPOHA,

CIIOCOOHOTO KOMMYTHPOBATh BHEITHEE HANPSDKCHHE C JIOMyCTUMBIM YPOBHEM [0
15 B npu Toke g0 5 MA. 3aiepKKa HHUKJIA CBapKu Ha no3unuu «Cxatue» (10 3aMbl-
KaHus kimoda K;), a Takke mpekpamieHie npoTekanus capodHoro toka (U;) oGec-
MEYUBACTCS MpPHU MOJa4Ye BHEIIHUX BXOJHBIX CUTHAJIOB C YPOBHEM HaIpPsHKEHUS
(5 £ 0,5) B npu notpebnenun Toka a0 15 MA.
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Pucynox 6.2 — Iuxnorpammer padots! perynsaropoB PKC-502 (a) u PKC-801 (0)

YpoBeHb HanpsbKeHHs BXOHOTro curHaita U uist yrpaBiieHusl 3HAYEHUEM CBa-
pouHoro Toka B auanazone 100 — 50% ot nosiHo(a3HOro0 TOKa COCTABIISIET COOTBET-
ctBeHHO 0 — 10 B nmpu nmotpe6ienuun Toka 10 15 MA.
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Perynsatop PKC-801 nmeer BoceMb peryiaupyeMbIX U OJHY HEPETYJINPYEMYIO
M0 JUTUTEIHLHOCTH TO3UINIO cBapodHoro 1ukia: «lIpenBapurensnoe oOxatue» (He-
peryiupyemas, t,), «Cxatuey (1), «Oxmaxaenue» (t,), «Capka 1» (t3), «[IpokoBkay
(ts), «Capka 2» (tg), «IIpokoBka 2» (t7), «Ilay3a» (ig), 3aaep:kka BKIIFOUCHHUS TOBbI-
HIEHHOTO YCUJIUS MPOKOBKH OTHOCUTENBHO KOHIIA mo3unnu «CBapka 1» — «3anepxka
KoBKm» (14) (puc. 6.1, 6).

JnurensHocTh no3uiuu «IIpeaBapurensHoe ooxarue» (tp) cocrasnser 30 me-
PHOOB YaCTOTHI CETH, MO3UIUH 1y, 13, U5, 15, 17, ts — 1—99 nepuonos, mo3unuii t, u ty —
1—9 nepuonoB. Perynsatop cHabkeH MHOXKHUTENEM Ha 2 BCEX MO3MIMKM LUKIA C -
CKPETHOCTBIO YCTAHOBKHU JiBa niepuona. [lapaMeTpsl cUrHaaoB yIpaBJICHHs HaIpsKe-
Husmu U;, Uy, Uy, 1 kmrodom K takue xe, kak u ais peryisaropa PKC-502. Tlpeny-
cMotpeH Tymbiep (kmou Kj), mo3BOMNSIONUN UCKITIOUNTh U3 IHMKJIA TO3UIMN Tep-
M000padoTkH (i + t; = 0).

Jina mozunuu «CBapka 1» mpeaycMOTpeH peXHM IyJIbCUPYIOLIEH CBAapKU C
noBTopeHueM (t, + t3) ot 1 10 9 pa3. OpoHT nepBOro UMITyILCA CBAPOUYHOTO TOKA
«CBapka» MOXeT ObITh MOJYJIUPOBAH ¢ BpeMeHeM Hapactanus a0 0,12 — 0,28 c.

[Tomumo pabouero ycunust Ha snekrpoaax Fcg B perymstope PKC-801 mpeny-
CMOTpPEHA BO3MOXXHOCTh MPHJIOKEHHS JBYX TMOBBIINICHHBIX YCWIUA — TMpeIBapu-
TeIbHOTO 00KaTus Fs, Ha BpeMs no3uiuu «Crxatue» (1) u koBouHoro F, ¢ 3anepx-
KOU ero npuiioxeHus ({4) OTHOCUTEIbHO OKOHYAHHMS MOCIIEIHET0 UMITYJIbCa CBapOy-
HOTo Toka «CBapka 1».

OcHoBuble mapameTpsl peryisitopoB PKC npusenens: B Tadm. 6.1.

DynKyuoHanbHble Y316l PEYNamopos

[IpuHuunel HOCTpOEHUS LUPPOBBIX perynaTopoB ukia ceapku cepun PKC, a
TaK)X€ CaMU MPUHIIUIUATBHBIC YJIEKTPUYECKUE CXEMbl OTJIENbHBIX Y3JIOB U OJIOKOB
SIBJISIFOTCST OOUTUMU JUTST PAJIMOAJIEKTPOHHBIX U U3MEPUTEIBHBIX YCTPOUCTB C MpUMeE-
HEHUEM 3JIEMEHTOB BBIYMCIIUTEIHLHON TEXHUKH.

VY3en ucToUHMKa MUTAHUS CITYXKUT JJIsi 00eCTieUeHUsI BCeX OJIOKOB PEryJisiTo-
POB HampsiKEHHUEM TpeOyeMbIX YpoBHEH, hopM u cTabuiabHOCTH. OH COCTOUT U3 JIU-
HEWHBIX KOMIICHCAIIMOHHBIX CTA0MIN3aTOPOB, OOCCIEUMBAIOIINX HaIpsbkeHne 5 B
Uit mutaHus Mukpocxem cepuun K155 ¢ tokom narpysku 0,55 — 0,56 A qyis PKC-502
u 0,72 — 0,74 A nnsa PKC-801, 12 B u — 12 B — s nuranus cxeM mycka u (a3oBoro
perynupoBanus. Y3ea o0ecredynBaeT TaKKe MUTAHUE TPAH3UCTOPHBIX YCHUIIUTENCH
AJEKTPOMTHEBMATUYECKUX KJIAMaHOB HAIpPSHKEHHEM CO CpeAHuUM 3HaueHueM 24 B,
YCUJIUTENEH UMITYJIbCOB YIIPABICHUSI TUPUCTOPHBIM KOHTAKTOPOM — HECTAOWUIIU3H-
POBaHHBIM HarpsbkeHueM 24 B u y3i1a TaKTUPOBAHUS — NEPEMEHHBIM HaIPSKEHHEM
24 B. B kananax 5 B u 12 B npuMeHeHa 3amunra OT KOPOTKOIO 3aMbIKAHUS B LIETIH
Harpy3KHu.

VY3en ycraHoBku «0» MUTaHUS NpeIHA3HAYEH ISl YCTAHOBKU CUETUYMKOB M
TPUITEPOB B HCXOJHOE MOJIOKEHHUE MPU BKIFOUEHUU PETYISATOPA B CETh.

VY3en TakTUpOBaHUs BbIpAOATHIBAET TPU CEPUM TAKTOBBIX UMITYJIbCOB «1TH»,
«2TW», «3TU», cCABUHYTHIX BO BPEMEHH MEXTy COOON. DTU UMITYJIbCHI JNIUTEIbHO-
ctpio 100 MKC M 4acTOTOW MOBTOPEHUS, PAaBHOM 4YACTOTE MUTAIOIIECH CETH, CIIy>Kat
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Ui yrpaBJieHHs] paboTON CYETYMKOB M PETUCTPOB, AJIS MOIYUYCHHS BCEX HEOOXOMH-
MBIX YIPaBISIIOIINX CHTHAJIOB — CUYETHBIX HMMITYJIbCOB, (DOPMHUPYIOIIUX CHUTHAJIOB
YCTAaHOBKHU B Pa3jUYHbIE COCTOSIHUSI TPUITEPOB MaMSITH, CUTHAJIOB MOJArOTOBKH K pa-
00T€ OTIEIBHBIX 3JIEMEHTOB, UMITYJIbCOB OJIOKMPOBKH, 3aIUThl U Ap. [locTtpoenue
OPUHIUIHAIBHBIX JIEKTPUYECKUX CXEM PEryJIATOPOB C MCIOJIB30BAHUEM ATHX Ce-
pUl TaKTOBBIX UMITYJILCOB U CHUTHAJIOB HAa UX OCHOBE 00ECIEYMIIO BBICOKHI YPOBEHb
3alIUTHI PETYJIATOPOB OT BO3JCUCTBUS BHEIIHUX U BHYTPEHHUX TTOMEX.

V3en nmycka ¢gopmupyetr curHan «llyck» npu Hakatuu mnegaind CBapOYHOU
MalIMHbl U 00€CIeUrBaeT 3alIUTy OT JIOKHBIX BKIFOUEHUU pEryisiTopa MpH paso-
MKHYTOM LIETH NEIAIIH.

VY3en ycunurenel npeaHazHayeH Uil YCWIEHHUS MMITYJbCOB YIIPaBICHUS TH-
PUCTOPHBIM KOHTAKTOPOM, C(OOPMUPOBAHHBIX B y3j€ (Pa3oBOro ympaBieHUs, CUTHa-
JIOB W3 y3ja MO3ULMKA Ui BKIIOYEHHS KJIAMAHOB NPHUBOJAA CHKATHsl MAIUWHBI U IS
KOMMYTAllMU CUTHAJIBHBIX CBETOMO/IOB y3J1a MHANKALIUU.

V3en 3amuTel 00eCeYynBaeT 3allUTy Heneld NUTaHus KJIallaHOB OT NEPErpy30K
no Toky. OH umeer 1Ba KaHaia: 1) ObICTpOAEHCTBYIOIIMI, cpabaThIBAIOIINI MpuU
NPEBBIIEHUN TOKOM Harpy3ku ypoBHs 1,5 A, U 2) ¢ OTHOCUTENBbHO HU3KUM OBICTPO-
NeHCTBUEM (HECKOJIBKO JECATKOB MUKPOCEKYH[), C YPOBHEM cpabaThiBaHus 1 A u
MOJIHOCTBIO OTKJIIOYAIOIIMM YCUITUTENh MUTaHUs KiamnaHoB. [Ipu cpabaThiBaHuM 3a-
IIMTHI BKJIIOYAETCS CBETOAMO T «3amuTta». COpoc 3alIuThl OCYIIECTBISIETCS TTPU CHS-
TUU MIUTAHUS C PETYIATOPA.

VY3en MHAMKALMU MpEeJIHa3HAueH AJI BU3YaJbHOIO MpeACTaBICHUS MHpOpMa-
nuu o padbore perynaropa. OH COCTOUT U3 CBETOBBIX MHAMKATOPOB, BKIIFOYAIOIINXCS
IIpU HAJIMYUU HaNpsHKeHUs: Ha perysitope «CeTby, MpU BKIIOYEHUU KaXA0ro Kiama-
Ha npuBoja cxxaTtus MamuHel «Knanam» (ogun ms PKC-502 u gsa mis PKC-801),
npu otpadotke no3uuui «Ceapka» mig PKC-502 u «Csapka 1», «CBapka 2» — nius
PKC-801.

VY3en pazoBoro peryiMpoBaHUsS CIY>KUT JUisl yrpaBieHUs (a3oil UMITYyJIbCOB
BKJIFOUEHHSI TUPUCTOPHOTO KOHTAKTOPa B 3aBUCHMOCTH OT TMOJIOKEHUS MepeKIroya-
Tensi «HarpeB» M OT HanpspKEeHUs MUTAIOUIEH CeTH B MOJOKEHUH TyMmOJiepa ¢ BKIIIO-
YEeHHOM cTabuin3aleil Toka. Y3el COIePKUT CXEMY CUHXPOHHU3AIMHU U KOPPEKIINH,
a Takxke TpaHc(opmaTop, MOJAIOIINIA HAIMPSKEHUE C TUPUCTOPOB KOHTAKTOpa IS
oOecrieueHns aBTOMAaTUYECKON HACTPOUKH Ha KOI(PDHUIIMEHT MOIITHOCTH MAITUHBI.

VY3en 3agaHus mporpaMMbl MpEAHA3HAYEH IS 33IaHUSl PA3IUYHBIX ILHKIO-
rpaMM, peXHUMOB pabOThl CBApOYHOM MAIIMHBI W MHTEPBAJIOB BPEMEHU MO3HMIIMN
CBapoyHOro Hukia. OH COCTOWUT W3 MPOTPAMMHBIX MEPEKIIOYATENCH JECATKOB U
€AVHUL], 3a1a0IIMNX JUIMTEIbHOCTH NO3ULMK (MCKI0Yas nojoxeHune «0» — «0» Ha
10001 Mo3UlMK) U ynciia uMnyiibcoB cBapku st PKC-801, «Harpes» — nns ycra-
HOBKHM YPOBHSI CBApOYHOIrO TOKa, «Hapactanue» — mis M3MEHEHUs JUIUTENbHOCTU
HapacTaHusl (QpOHTa MakeTa UMIYJbCOB cBapouHoro toka B PKC-801, tymGnepoB
«MHoxutenb Ha 2» win «MHOXuUTENb Ha 4» — I YCTAaHOBKM BPEMEHM MO3ULUN
IIMKJIa, OTKJIIOYEeHMsS moBblmaronux ycunuid g PKC-801, crabwimmzanuu Toka,
YCTAaHOBKHU PEXUMOB CO CBAPOUYHBIM TOKOM MJIK 0e3 Hero, «OAMHOYHAs CBapKay WU
«Cepus cBapoK» M OTKJIIOUEHUS pexkuma Tepmooopadotku jist PKC-801.

V3en mo3uuui CILy>KHUT JJISI TTOCIEN0BATEIBLHOTIO BBIIIOJIHEHHS MTO3ULIUM CBa-
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POYHOTO IMKJA, YIPABICHUS y3JIaMu (Da30BOTO pEryjIvpoOBaHUS U YCHIUTENCH, y3-
JoM cOpoca TPUITEPOB U CYETUYHKOB IOCIE MPOXOXKIAEHUS OTCUETA JIUTEIBHOCTU
NO3ULMHU U B KOHLIE LIUKIIA.

VY3en cueTYnKoB 00ECreYMBaET OTCYET BPEMEHHBIX UHTEPBAJIOB MO3UIMI CBa-
POYHOTO LIMKJIa U OTCUET YKCIIa UMITYJIbCOB MyJbcupyronieit ceapku B PKC-801.

V3en pemndpatopoB npeodpazyeT JBOMUHBIN KOA U3 y3J1a CYSTUUKOB B JIeCs-
TUYHBIN KOJ JAJIsl COTJIACOBAHUS C JIEKaJHBIMH NEPEKIIIoUaTeNsIMU y3J1a 3a/laHusl IIPo-
IPaMMBI.

VY3en BHEUIHETO yNpaBieHUs NMpeJHa3HAuYeH s 3aJIepP>KKH KA Ha TO3ULNU
«CxaTtue», yrpaBieHUs] YPOBHEM U JJIUTEIBHOCTBIO IPOTEKAHUS CBAPOYHOI'O TOKA U
BBI1AYM JJOTUYECKOTO CUTHAJIA HA BPEMS BKJIFOUEHHSI TOKA.

Hpunyun oeiicmeus pecyiamopoes

[Ipranmn gevicteus perysaropoB cepur PKC B OCHOBHOM HE OTIIMYAETCS OT
MPUHIIUIIA JICUCTBUS PETYJISITOPOB LUKJIA CBaApKU APYrux TUMOB. OH 3aKII0YAETCS B
MOCJIEIOBATEILHOM OTCUETE HECKOJIbKMX TEXHOJIOTMYECKHUX HHTEPBAJIOB BPEMEHH,
BKJIFOYEHUU B OMPEICIICHHBIC UHTEPBAIbI MUTAHUS BBIXOJHBIX YCTPOUCTB (KJIamaHbl
IPUBOJIA CXKATUS U TUPUCTOPHBIM KOHTAKTOP) M OCYIIECTBICHUH BCEX TPEOYEMBIX
OJIOKMPOBOK pekrMa cBapku. UHCIIO OCiIeI0BATEIbHO OTCYUTHIBAEMBIX HHTEPBAJIOB
BpeMeHH B KaxaoM peryisitope PKC omnpenensercs yuciom paspsioB KOJbLEBOTO
perucTpa caBuUra, KOTOpPhI MOXKET pabdoTaTh B OJHOIIMKIOBOM M MHOTOIIUKIOBOM
peXKMUMaX — COOTBETCTBEHHO B pexuMax «OauHouyHas cBapka» U «Cepust CBapoK».

[Ipu BKIIOYEHUHU PEryJATOpa B CETh (MO/1aue HANpPSKEHHS HAa CBAPOUYHYIO Ma-
HIMHY) 3aKUTraeTcsi CBETOBOM MHAUKATOp «CeTh» Ha JIMLEBOU MaHeNH U MOCJe yCTa-
HOBJICHUS HANPSKEHUS CTAOMIN3UPOBAHHBIX UCTOYHUKOB MUTAHUS y3€]l YCTAaHOBKHU
«0» muTaHus BhIpadaThIBAE€T CUTHAJ, MEPEBOJIAIINN B HYJIEBOE UCXOHOE COCTOSTHUE
BCE TPUITEPHI y3J1a MO3UIMK, CUETYMKOB UMITYJILCOB U PAa BCIOMOTATEIbHbBIX IIE-
nei. Y3en TakTUPOBaHUs BhIPAOATHIBACT CEPUM TAKTOBBIX MMITYJIBCOB, MPEKpaIiaro-
IUX JaJIbHEHIIIee MPOXOXKICHUE CUTHANIOB. IMIyJIbChI yIipaBiieHus 13 y3ia (pa3oBo-
0 peryJupoOBaHUsl IIYHTUPOBAHBI TPAH3UCTOPHBIMU KIIFOYAMHM M HE MOCTYNAaIOT Ha
BXOJl BBIXOJIHBIX ycuiuTenen. McXoqHOe COCTOSIHUE BCEX DJIEMEHTOB CXEMBbI PETYJIS-
TOPOB COXPAHSAETCS 10 BKIIOUECHUS MEAATN CBAPOYHOU MAILIUHBI.

[Ipu HaxkaTuu neaIv CUTHAN U3 y3J1a IMyCKa Yepe3 psll 3JIEMEHTOB U BCIIOMO-
raTejabHbIX TPUITEPOB MO TAaKTOBOMY uMIyibcy «2TW» ycraHaBiuBaeT B pabouee
cocTosiHuEe Tpurrep cuerunka no3uuuu «lIpenBaputenbHoe 00kaTve» U OJAHOBpE-
MEHHO BBIJIa€T CTPOOUPYIOIIUMNA HMIMYJbC [Ji TOCTYIJIEHUS CUHXPOUMITYJIbCOB
«1THW» B y3en cueTynkoB. B y3ie cueTunkoB HaunHaeTca oTcyeT nounuu «lIpegsa-
puTeNnbHOE 00XaTHe» M OJHOBPEMEHHO uUepe3 yIPaBISIONINE CXEMBbI, BBIICISIONINE
WHTEpBaJI pabOThl KJanaHa MPUBOJA CKAaTHUsl, MOJAETCSI CUTHAT HA BKJIIOUCHHE YCH-
JIMTENIA KJIalaHa U yCWINTEN S MHAMKALUY €ro BKIOUeHUs. ECiiv TOK B LIeNU KianaHa
IIPEBBICUT JIOMYCTUMBINA YPOBEHb, U3 y3JIa 3aLUUTHI B Y3€J] YCWIMTENS MOCTYIUT 3a-
NPENIAIOIINA CUTHAT U YCWINTEIb KJlalaHa OTKIOUMUTCS. OIHOBPEMEHHO C 3THM B
y3JI€ UHIMKALUK BKJIKOYAETCS CBETOAMO/ «3allnuTa». YKa3aHHas 3alluTa MPeIyCMOT-
pena ymmb B peryistopax PKC-502, PKC-801.
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[Ipu orcuere nekaJHBIMU CUETUYMKAMU JIECSITKOB U €IMHUI] IEPUOIOB (CXema ¢
€CTECTBEHHBIM MOPSAKOM CYE€Ta), COOTBETCTBYIOIIUX HMX YHUCIY, YCTAaHOBICHHOMY
nepeKIoYaTeNIMU JUIUTeIbHOCTH no3uluu «IIpeaBapurenbHoe o0xaTuey, U coBna-
JIEHUU KOJIOB B CUETUYHMKE U MEPEKII0UaTeNsIX dTOM MO3UIIMHU U3 CXEMBbl Jemundparo-
POB MOCTYIAET CUTHAJI BEICOKOTO YPOBHS, KOTOPBIA YEPE3 psifi CXEM COBNAJCHHUS BbI-
JaeT UMITYJIbC 00 OKOHYAHUU JJIUTEIBHOCTH 3TOW mo3uIuHU. [0 TakTOBBIM HM-
nyiascaMm «2TWN», «3TWU» u unaBepcHoro curHana «1TH» ¢ momoiibio BCrioMoraTesib-
HbeIX TpurrepoB «llosunus», «IloaroroBkay, «CaBury» GoOpMHUPYIOTCS C OMpeeieH-
HBbIM CIBUI'OM BO BPEMEHU CUTHAJIbI, yCTAHABIIMBAIOIINE CUETUYUKU B HCXOJHOE HYJIe-
BOE COCTOsIHUE, a Tpurrep peructpa «Cxatre» — B pabodee COCTOSTHUE.

[Ipu BkmtoueHun tpurrepa «Ckarthe) HAYMHAETCS OTCUET YCTAHOBJIECHHOMU
JUTUTEIIBHOCTH 3TOM MO3HUIMU. TOYHO Tak e IOCIe OKOHYAHUS OTCUYETA JJIUTEIbHO-
ctu no3unuu «Cxkatue» (GopMupyeTcs CUTHaJl OKOHYAHUS MO3ULUKA U BhIpaOaThIBa-
IOTCSl CHUTHAJIbI, YCTAHABIIMBAIOIIAE B UCXOJHOE HYJEBOE COCTOSTHUE CUETUMKH JUJIN-
TEJIbHOCTH TO3ULHN, a IO curHaiy «CIBUT» MPOUCXOAUT YCTAHOBKA PETUCTpa y3Jia
no3uliii B cienyromiee coctossHue «Capka» («Capka 1») M aHaJIOTUYHO OCY-
IIECTBIISETCS BKIIFOYEHNE OCTAIBHBIX Pa3psiioB PETUCTPA.

C nauanom otcueta no3uuuu «CBapka» U3 y3Jia Mo3uluii B y3en (a3oBoro pe-
TYJIUPOBAHUS MOCTYMAET CTpoOUpyromuii curnai «CBapkay, pa3peiarmui mocTy-
JeHue cOpMUPOBAHHBIX UMITYJIHCOB B Y3€JI YCHIIMTENEH, OTKY/1a OHU MOCTYHAIOT B
TUPUCTOPHBIN KOHTakTOp. Kpome TOro, B TeueHUE 3TOM MO3UIUU U3 y3J1a YCUIIUTE-
Jed TOCTYyHaeT CUTHAMI JJIs BKIFOUECHHS] MHIUKATOPHOro cBeToAnoAa «CBapKay.

B perynstope PKC-801 B pexxmMe MHOTOMMITYJIBCHOW CBAapKH MPOUCXOIUT
OmokupoBka curnana «Casur» u GOPMHUPYETCS CHTHAJ JJIS OTCYETa BTOPOTO H TIO-
CleAyIIMX UMIYJbcoB «Oxnaxaenne» u «CBapkay» 10 COBMAICHUS KOJAa CUETUUKA
YHCJIa UMITYJIBCOB C YCTAHOBJIEHHBIM NEPEKII0YATENEM YUCIOM (OT 2 10 9) UMIyJIb-
COB ITYJIbCUPYIOILIEN CBAPKHU.

C HayanoM oTcuera cleayrolleld MO3ULUN UCYE3aeT CTPOOMPYIOIIHNA CHUTHAT
«CBapkay, mpekpamniaercsl MOCTYIUICHUE HMMITYJIbCOB YIIPABJICHUS B TUPUCTOPHBIN
KOHTAKTOP U FaCHET CBETOANO «CBapKay.

[Tocne orcuera no3unuu «IIpokoBka» («IIpokoBka 2») HaYMHAETCS OTCUET IO~
3unnu «llay3a», ¢ Haya;IOM KOTOPOM CHUTHAJI, MOCTYNAIOIIUN U3 y3J1a TO3ULUN B y3€I
YCUJIATEIIEN, UCUE3aeT, OTKJIFOYAETCs KJallaH MPUBOAA C)KATUS MAIWHBI U TACHET
ceeroanon «Kmamamy.

[To oxonuanum no3unuu «llayza» Bkimrouaercss tpurrep «Lukm» u nmo ouepen-
HOMY UMITyJIbCy «CaBur» hopmupyercs curnan «Konern mukiay, ycTaHaBIUBAIOIIAN
B HYJIEBOE COCTOSIHUE TPUITEPHI Y3JI0B MO3ULHUN U CUETUYMKOB. B monoxeHun mnepe-
kimouarenst «OauHouyHasi cBapka» curtan «KoHell UKIIa» YCTaHaBIUBAET B HYJIEBOE
cocTostHue Tpurrepsl no3uiuit «IlpeasapurensHoe o0xatue» u «CrxaTuey, IpUBOAS,
TaKuM 00pa3oM, BCE PETUCTPHI O3UIIMI B UCXOAHOE cocTosiHUE. [Ipu aToM gaxe mpu
Hanmuuuu curHana «llyck» mpu BKIIFOYEHHOW MeAanu MOBTOPHOE BKIIIOYEHUE PErH-
CTpa HE MPOUCXOAUT (OJIOKUPOBKA HYJIEBBIM BbIXOAOM Tpurrepa «Luxm»).

IIpu ycranoBke pexuma «Cepusi cBapoK» INpU BKJIOYEHHOW NENaNu IMOCIe
okoHYaHusA no3unuu «llay3a» HaunHaetcs orcuer no3unuu «CkaTUue» U MOCIENyIo-
masi 0TpadoTKa MUKJIOB cBapku. Tpurrep «llukm» ycraHaBiMBaeTCsi B HYJIEBOE CO-
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CTOSIHUE 110 OKOHYAHUU MO3UIUU «CKaTuey.

B pexumax «Ogunounasi cBapka» u «Cepus CBapoOK» PErucTp mno3unuu oodec-
MEYUBACT MPOXOXKJIECHUE CBAPOYHOrO IMKJIA JI0 KOHIA MPU BHIKIIOYEHUU CUTHaIA
«Ilyck» (memamu mamwuHbl) mocie Hayana nos3uruu «Capka» («Csapka 1»). OTo
OCYILIECTBIISIETCS CXEMOM COBIAJICHHS] CUTHAJIOB HYJIEBOTO BbIXoJa Tpurrepa «Caap-
ka» u «llyck» u popmupoBanuem crenuaibHOro curtana («YcranoBka () memammy)
YCTAaHOBKHU PETUCTPa MO3UIUN B UCXOJIHOE COCTOSIHUE.

[Ipu ynpaenennn perynsitopamu PKC-502 u PKC-801 ¢ momoliipto BHEIIHUX
ANEKTPUUECKUX CHUTHAJIOB IMOJayda CUTHAJIA, 3aJeP>KUBAIOIIETO CBAPOYHBIN ITUKI Ha
no3uiun «Ckatuey», OJOKUPYET CHTHajd COBNAACHUS, MOCTYIABIIMKA paHee B y3el
no3unui. Huki, goias go no3uiuu «CkaTuey, OCTaHABIMBACTCS HA 3TOM IO3UIIHH.
[Ipu >TOM CUETYMKH JUIUTENBHOCTH 3TOM MO3ULUU (€AUHULBI U AECATKH) MPOAOIIKA-
IOT CUET.

[Ipu moctymniaeHun curHan€a, OrpaHUYMBAIOLIETO JJIUTEIBHOCTh MPOXOXKICHUS
CBApOYHOr0 TOKA, U3 y3Jla BHEIIHErO YIpaBlIeHUs B y3es (pa30BOr0 PEryIUpOBaAHUS
MOCTYMAaeT CUTHAJ, OJIOKUPYIONIUMN MOCTYIUICHHWE B y3€J YCHUJIUTEIEH HMITYJbCOB
yIpaBieHUs TUPUCTOPHBIM KOHTAKTOpPOM. [Ipu 3TOM YHCJIO MOJYBOJH CBApOYHOTO
TOKa OCTAeTCs YETHHIM HE3aBHCHUMO OT MOMEHTa MOCTYIUICHUS OTPaHUYMBAIOIIETO
CUTHAJIA.

[Ipu momaue curHama, 3aJarOIIer0 W3BHE YPOBEHb CBapOYHOTO TOKa, (asa
YIPABJISIIONIMX UMITYJIBCOB U3MEHSIETCSI B COOTBETCTBUHM C YPOBHEM BHEIIHETO CHUT-
Hasa, U3MEHSsI, TAaKUM 00pa3om, no3uiuto «Harpes». Bo BpeMst mpoxoKaeHus mo3u-
nuu «CBapka» B PKC-502 u no3unmii «CBapka 1», «IIpokoBka 1», «CBapka 2» u3
y371a TIO3UIIMH B y3€JI BHEIIHETO YMPABIEHUS MOCTYyNaeT CUTHAJN, 00eCIIeUnBArOIIHIMA
MOCTYIUICHUE HA JIOTOJHUTEIbHBIA pa3beM BHEUIHETO YIPABICHUS BBIXOJIHOIO JIOTH-
YECKOro CUTHaIA.

Koncmpykuusa pezynamopos

Perynstopsl BBITIOTHEHBI B BUJIE OTACIBHBIX 0JI0KOB. OCHOBHOM HecyIei Ja-
CTBIO UX SIBJISICTCS IIACCU U3 METAJUTMYECKON MaHEeIu ¢ OTOOPTOBKAMHU M KPETICKHbI-
MU oTBepcTHsiMU. Ha maccu yctaHoBiIeHBI JBa 0J0Ka U J1Ba TpaHchopMaropa, mpe/-
CTaBJISIIOIIME COOOM CHUIIOBYIO YacTh CXEMbI, U OTACJICHHbIE SKPAaHOM TpHU OJI0Ka (T1e-
YaTHbIC IUIaThl) ynpasistonied yactu. [llaccu coeamHeHo ¢ nepeaHen U 3aJaHel ma-
HEJISIMU YeThIphMs ckoOamu. Ha 3aHeit maHnenu pacronoKeHbl pa3beMbl (110 0OJTHOMY
s PKC-501, PKC-601, PKC-901 u o aBa mst PKC-502, PKC-801) u 600bImTKa 3a-
3emisieHus. Beixonnsie pazpemsl B PKC-501, PKC-601 u PKC-901 nonyyromuieHs! ¢
MOMOIIBI0 METAJUTMYECKOTO KOPITyCa, a BHIXOJHBIE PAa3beMbl U PA3bEMBI JIJISI CBA3U C
BHEIIHUMU yripaBistonuMu yerporictBamu B PKC-502 u PKC-801 nonyyTomnieHs! ¢
MOMOIIBIO TJIACTMACCOBOTO Kopmyca. PerynasTopsl MOMEIIeHbl B METATTMYECKUE
KOpITyCa, COCTOSINME M3 JHUIA M KOXKYyXa, B KOTOPHIX UMEIOTCS OTBEPCTHS JIs
OXJIQXJIEHUSI 3JIeMEHTOB. KperieHne peryjasaTopoB K CBAPOUHON MalIWHE OCYIIECTB-
JISIeTCS Yepe3 IHUIIE C TTOMOUIBIO YEThIPEX pe3b0OBBIX OTBEPCTUN B HUKHUX CKOOAX.

Ha nepenneii nmanenu pa3MmenieHbl BCE OpraHbl YIPABICHUS UM WUHIAUKALUM, a
TaK)K€ PYKOSITKU JJIsi IEPEHOCKH PEryJisiTOpoB. BUHTHI KperuieHus 3aKphIThl (aib-
HITMAHENbI0 C HAAMUCSIMHU U 0003HAYCHUSIMU OPTaHOB YIIPABIICHUS.
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Ha puc. 6.1 npusenen oduwmit Bua peryistopoB PKC-502 u PKC-801. Pa3me-
pbl JuIeBbIX maHened u rabaputsl perymstopoB PKC-501, PKC-601, PKC-502 u
PKC-801 cosmamaror.

B neBoii yactu nepennei nanenu peryisitopa PKC-502 B gBa psina pacmoso-
YKEHBI MIPOTPAMMHbBIC TIEPEKIIIOYATENIN 3aJJaHUsl JUVIUTEIbHOCTH MO3ULIMK (10 /1Ba Tie-
peKJItouaTess Ha MO3UINI0 — JIECATKH U €IUHUIIBI MIEPUOJOB YACTOTHI CETH) C HaHE-
CEHHBIMM cBepxy cumBosiamu: «[IpeaBapurensHoe oGxaTtuey, «Cxatuey, «Capkay
— B BepxHeM pany u «lIpokoBkay, «Ilay3ay, nepexntouarens «Harpes» — B HUKHEM.

B mpaBoii BepxHEll 4acTH HAHECEHbl CUMBOJIBI HaJ COOTBETCTBYIOLIMMH CBE-
ToAuMoAaMu HHAMKauuK (cieBa HampaBo): «Kmaman», «CBapka», «ABapuiiHOE OT-
KJIFOUEHUE TP Neperpyske», «CeTb BKIIOUCHA.

B mpaBoii HWKHEH 4YacTH PACHOJIONKEHBI TyMOJEPBHI C COOTBETCTBYIOLIMMHU
CMMBOJIaMH (CJI€Ba HAmpaBO U CHU3Y BBepX): «OauHouHas cBapka» — «Cepusi cBa-
POK», MHOXHTENb «X1» — «X4», crabunuzanus Toka «OTKI0UeHO» — «BxitoueHoy,
nepekovaTesb pexknuma padbotsl «C Tokom» — «bes Tokay.

VY perynstopa PKC-801 (cM. puc. 6.1) B 1IeBoif yacTu MepeaHel MaHeIu B JBa
pAna pacrooXeHbl MPOrpaMMHBIE MEPEKIIOYATENN C COOTBETCTBYIOIIMMHU CHUMBO-
namu Hag HUMU: «Cxatue», «Oxnaxaenue», «Capka 1», «IIpokoBka 1», «CBapka
2» — Mo JBa MEpeKIIoYaTeNs Ha KaxAyr No3ulMio, Kpome «OXIaxkIeHHe», — B
BepxHeM psay u «IIpokoBka 2», «[lay3a» (1Mo 1Ba HepeKIrOYaTes Ha MO3UIHIO),
«3amepxKKa KOBKH», MEPEKIIOYATENN YWCIa UMITYJIbCOB IYJIbCUPYIOUIEH CBapKH,
JUTMTEIIBHOCTH HAPACTAaHUS NIEPBOr0 CBApOYHOro mmnyibca, «Harpes 1» u «Harpes
2» (Mo OJTHOMY MEPEKITIYATENI0) — B HIDKHEM psly. B mpaBoil BepxHeil yacTu HaHe-
CEHbI CUMBOJIbI HaJl COOTBETCTBYIOIIMMHU UM CBETOAMOAAMH UHAuKauu «Knaman 1»,
«Knanan 2», «ABapuiiHOE OTKJIIOYEHHUE MpU meperpyske», «Cpapkay, «CeTb BKIIIO-
YEHA.

B mpaBoii HWXHENH 4YacTH PACHOJIOKEHBI TyMOJEPhl C COOTBETCTBYIOUIUMHU
CMMBOJIaMH (CJI€Ba HAmpaBO U CHU3Y BBepxX): «OmuHouHasi cBapka» — «Cepusi cBa-
POK», MHOXKUTEND «X1» — «X4», crabunuzanusa Toka «OTKIoueHo» — « BxintoueHoy,
nepexiIoyaTenb pexuma padbotel «C Tokom» — «be3 Tokay.

VY perynstopa PKC-801 (cM. puc. 6.1) B 1eBoif 4YacTu MepeaHEH MaHeIu B JBa
pslla pacrojoKeHbl NPOrpaMMHBIE MEPEKITOYATENN ¢ COOTBETCTBYIOIIMMH CHMBO-
namu HaJ HUMU: «Cxatue», «OxnaxaeHue», «Capka 1», «IIpokoBka 1», «CBapka
2» — mo JBa MEpeKIIIoYaTeNs Ha KaxAyw No3ullnio, Kpome «OXIaxIeHHue», — B
BepxHeM psany u «lIpokoBka 2», «Ilay3a» (1o nBa mepexiatouaresiss Ha MO3UIHUIO),
«3aziepKKa KOBKH», MEPEKIIOYATENIM YHUCIAa UMITYJIbCOB MYJIbCUPYIOUIEH CBapKH,
JUTUTEILHOCTH HapacTaHUsl IEPBOTO cBapouyHOro ummyJtibca, «Harpes 1» u «Harpes
2» (Mo OJIHOMY TMEPEKITIYATENI0) — B HIDKHEM psly. B mpaBoil BepxHeil yacTu HaHe-
CEHbI CUMBOJIbI HaJ] COOTBETCTBYIOIIMMHU UM CBETOAMOAaMU UHAuKaIuu «Knaman 1y,
«Knanan 2», «ABapuiiHOE OTKJIIOYEHHE MPHU NeEperpyske», «Cpapkay, «CeTb BKIIIO-
YEHay.

B mpaBoii HIKHEW YacTu B JiBa psilia pa3MelleHbl TYMOJIEphl ¢ COOTBETCTBYIO-
MIMMHU UX BKJIIOYEHHIO CHUMBOJIAaMU peXKuMa. BepxHuil psig U3 deTbipex TyMOJIepoB
Takoi xe, kak 1 B PKC-502, 3a uckiaoueHueM MHOXUTENS «X2» — «X1». B npaBoM
HUKHEM STy pa3MelieHbl Tpu TyMOnepa: « OTKIII04eHO — BKIIFOYEHO MOBBITIIEHHOE
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YCWINE MPEIBAPUTENBHOTO 00kKaTus», «OTKIH0YEHO — BKIIFOUEHO MOBBILIEHHOE YCH-
nue KoBKu», «TepmooOpaboTka OTKIIOUEHa» (IIECTh MOo3uNMid nukia) — « Tepmooo-
paboTKa BKJIIOUYEHA» (BOCEMb MO3UIMN 1MKJA). B caMOM HIKHEM IMpaBOM YTy pe-
rysiatopoB PKC-502 u PKC-801 ycTaHOBIEH IpeoOXpaHUTENb IUTAHUSA OT CETH.

6.2 IIpoBenenue padorTnbl
Ob6opynoBanue U MaTepUaJIbI

DIIEKTPOHHBIN PETYJISITOP BPEMEHU B KOMIUIEKTE C TOUEYHOW MAIIMHOM.
DIIEKTPOCEKYHAOMEP WM CUETUYUK UMITYIIbCOB.

MenHas macTHHa TOJIIMHOM 5 — 8 MM, oXJIaXKaaeMasi IPOTOYHOM BOJOM.
OnucaHue, 4EPTEKU U CXEMBI JIEKTPOHHOTO PETYJIATOPA BPEMEHH.
[TepenBuxHOM 1abopaTOPHBIN CTON ¢ HAOOPOM HEOOXOUMBIX IIPOBOJIOB, C UH-
CTPYMEHTOM U CIIEI[OACKIO0M.

Ok owpNPE

A O3HaKkoMJIeHHe ¢ KOHCTPYKI[HEH peryasitTopa KOHTAKTHON CBApKH

1 MW3y4yuTh yCTPONCTBO pErysTopa KOHTAKTHOHW CBapKH, YSICHHTHh HA3HAYCHHUE OC-
HOBHBIX y3JI0B M CXEMAaTHYCCKH 3apHUCOBATH JUIEBYIO MTAHEIb PETYIISATOPA.

2 Pa3o0paThbcs B 3JICKTPUUECKON CXEeMe PETyiIsaTopa U 03HAKOMHUTHCS ¢ ee pado-

TOM.

CocraBuTh quarpamMmy pabodero IuKIia peryisiTopa.

4 OmnwucaTh Ha3HAYEHUE PETYIHPOBOYHBIX PYKOSTOK U YKA3aTh MPEEIbl PETYIIH-
POBaHMS OTJICIIbHBIX BBIJCPIKEK BPEMECHHU.

5 CocTaBUTh TEXHHUYECKYIO XapaKTCPUCTHUKY.

w

b Onpeaesienne HeHbI AeJIeHUS LIKAJ PEryJaTOpa KOHTAKTHON CBapKu

1 BreiuepTUTh CXEMY OIBITA U BKJIFOYUTH JEKTPOCEKYHIOMED WU CUETUUK UM-

yJIbCOB JJIsI 3aMepa BpeMeHu «CBapkay.

3aroToBUTH TAOIUILY JIJISl 3aMMUCEH TAHHBIX U3MEPEHHH (CM. (OopMy OTUETA).

3 H3meputh Bpemsi CBapKU Ha MEPBOM CTyIIEHU TpaHchopMaTopa Ajisi HECKOJIbKHUX
MOJIOKEHUI pydyKH moTeHnuomeTpa «CBapkay. B kauecTBe cBapuBaeMou AeTanu
CJeAYyEeT UCTOJIb30BATh MEIHYIO TUIACTUHY, OXJIaXAAaEMYIO BOJIOM.

4 Pe3ynbTaThl 3aMEpOB 3aMKUCaTh B TAOJIUIlY U CPABHUTH UX C MACTIOPTHBIMHU JIaH-
HBIMU.

5 Ilo naHHBIM OMbBITA ONPEACIUTH TOTPEUTHOCTH U BHIPA3UTH €€ B MPOIEHTAX.

N

KonTposbHbIe BONPOCHI

o

KakoBo Ha3HaueHHE perysaTopa KOHTAKTHOW CBapKu?

2  Haueprute auarpammy IHHUKJIOB BBIIEPKEK BPEMEHHU PETYIsTOPAa KOHTAKTHON
CBapKHU.

3  KakoBo Ha3HaueHME OTACIBbHBIX BBIIEPKEK BPEMEHHU, 00ECIIEYNBAEMBIX PETYJIs-
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TOPOM KOHTaKTHOM CBapKu?
4 JUisl KaKMX MaIIMH MOXKET OBITh UCIIOIB30BaH PEryJIsTOP KOHTAKTHON CBapKH?
B kakux mpenenax MOKHO U3MEHSITH BpeMs CBapKU IIPU MOMOIIH PEryisTopa
koHTakTHOM cBapku PKC-801?

(@]

6.3 Otuer o0 1abopaTopHoii padote Ne 6
N3y4yenne nugposoro peryasaropa nuukJja ceapku cepuu PKC

damuins CTyJIeHTa
['pymnma JlaTa BpINOJIHEHUS

A O3HakoOMJIeHHE C KOHCTPYKLHEH 3JIEKTPOHHOI0 Peryasiropa BpeMeHHU
(Obmas cxema peryisitopa ¢ 0003HAUEHUEM OT/IEJbHBIX y3JI0B)
(duarpamma pabouero nukia)

TexHudeckas xapakTepuctuka (cMm. Tabi. 6.1)

b Onpenenenne meHbI JeJeHUs KA 3JIEKTPOHHOTO PEryJsiTopa BpeMeHHU

(Cxema BKIIIOUEHHMSI TIPUOOPOB)

Tabnuia aJist 3anuceil JaHHBIX U3MEPEHU

3

E Brinepxka Bpemenu «Capkay, ¢

=

O

S

= 3amepeHHast [TacniopTHast [TorpemHocts (£ %)

5 | HAuamason | Jwuamason | uanasod | JuamaszoH | /[luamason | /luama3on
N 1 2 1 2 1 2

Pacyer nporieHTa norpemHocTu

BriBosibl 110 pabote

IToxmuce crynenra

3akiroueHue IpernoiaBaTens
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7 JABOPATOPHASA PABOTA Ne 7

U3YUEHUE KOHCTPYKIIMHA IOBHBIX (POJIUKOBBIX)
KOHTAKTHBIX MAIIIUH U CBAPKA HA HUX HU3KOVYIJIEPOJIUCTOHN
CTAJIN

7.1 OOumue cBeaeHUs

MaivHbl 17151 IOBHOW CBAapKH pa3jinyaroTcs: MO POAY CBAPOUYHOIO TOKa (Iie-
PEMEHHOT0, MTOCTOSTHHOT'O TOKAa, HU3KOYACTOTHBIE, KOHJICHCATOPHBIE); M0 XapaKTepy
YCTAaHOBKU (CTallMOHApHbBIE, TOABECHBIE); IO PACIIOIOKEHHUIO POJIUKOB (IIOMEPEYHOE,
POJIOJIBHOE, YHUBEPCAIBHOE); MO CIOCO0Y Mepeayu KpyTsIero MOMEHTa Ha CBa-
pOYHBIE POJUKHU (OCEBOM U paMANIbHBIA C MOMOIIBIO IIAPOIIEK, IPUBOJ U JP.); MO
croco0y MoJIBOJIa CBAPOUYHOI0 TOKA K CBAPUBAEMOMY U3ACIHIO (OJHOCTOPOHHUI WU
JIBYCTOPOHHUI TOKOIIOABO/); 1O Ha3HAYEHUIO (OOIIEro Wi CIEUaIbHOI0); 0 BULY
CBapKH (HEMpepbIBHAS, MPEPHIBUCTAs, 11aroBas); Mo BUIY CBAPOUYHOIO IMKJIA (TOJTY-
aBTOMATHYECKHE, ABTOMAaTUUYECKHUE), TI0 XapaKTepy JBIKCHUSI CBAPUBACMBIX JIeTaJICH
B IIPOIIECCE CBAPKH (HETIPEPBHIBHOE, MTPEPHIBUCTOE, I11ar0BOE).

[To KOMITOHOBKE ¥ KOHCTPYKIIUU OOJIBIIMHCTBA Y3JIOB IIOBHBIE MAITUHBI CXO/I-
HBI C TOUEYHBIMH.

OcCHOBHBIE y3J1bl IIOBHBIX MAIIWH JIJI1 KOHTAKTHOW CBApKU: CTaHUHA (KOPITYC);
CBapOYHBIN TpaHCPOPMATOp C TMEPEKITIOYATENIEM CTYNEHEH MOIIHOCTH; SJIEMEHTHI
BTOPUYHOTO KOHTYpa (X000ThI, KOHTAKTHBIE KOJIOJKHU U 3JEKTPOJbI B BUIE POJIUKOB);
MEXaHU3M CXKaTHs; MEXaHU3M BpallleHUs POJIMKOB; CUCTEMA TOKOIMO/JIBOJIa K Bpalia-
IOIIUMCST POJIMKAM; MTHEBMATHUYECKasi CXeMa C 3JIEMEHTaMH MHEeBMoOaNmnapaTypbl; Cu-
CTEMa BOJISTHOTO OXJIAXKJICHUSI; BKJIFOYAIOIIEE M BHIKIIIOYAIOIIEE YCTPOMCTBA; MPEphI-
BaTelib TOKA IMIOBHBIM. OCHOBHBIM OTJIMYUEM SIBJISIETCSI TO, YTO CBApPOYHBIE AJIEKTPO-
JIbI BBITIOJTHEHBI B BUJIE BPAIAIOIIUXCS POJIMKOB, B CBA3U C U€M MAIIMHBI CHA0KEHBI
MIPUBOJIOM BpallleHUS U KHHEMAaTUYECKUMU y3JIaMH, OCYIIECTBIISIONTUMHU MOBBIIICHUE
KpPYTSAIIEro MOMEHTA MPUBOJIa ¢ OJJHOBPEMEHHBIM MOHUKEHHUEM YaCTOTHI BpalleHUS
U Tepeayy €ro K CBapoyHbIM posikaMm. CBapOYHbIE POJIMKM YCTAaHABIMBAIOTCS B
CIEUUAIIBHBIX JJIEKTPOJHBIX YCTPOMCTBAX, C MOMOILIBIO KOTOPBIX OCYIIECTBISETCS
nepegavya Ha POJIMKM CBapOYHOI'O TOKA M CBApOYHOTO ycuiud. B psne mamuH npu-
MEHSIOTCSl YCTPOWCTBA I MPOQWIMPOBAHUS W 3aYUCTKH CBAPOYHBIX POJIUKOB.
Hanpagnstomue ycTpoiicTBa psjia IMIOBHBIX MAlllMH OTJIMYAIOTCS OT AHAJOTHMYHBIX
YCTPOMCTB TOUEUYHBIX MAIIIMH B CBSI3U C JOMOJHUTEIbHBIMU HArpy3KaMu, BOZHUKAIO-
IIMMU OT KPYTSIEr0O MOMEHTA.

[THeBMaTHuecKrue MPUBOJABI CHKATHSl, MTHEBMATUUYECKHUE YCTPONCTBA, CHUCTEMBbI
OXJIQXJICHUS, KOPITyCa, TOKOIMO/BO/IbI CYIIIECTBEHHO HE OTJIMYAIOTCS OT aHAJOTUYHBIX
y3JI0B TOUEUHBIX MAIIKH.

PaccMoTpuM yCcTpoMCTBO KaXK10T0 U3 3TUX Y3JIOB.

CraHuHa cBapHas WU JUTasl CIY>KUT JJIsl KPEIUIeHUs Ha HEeW OCTaJbHBIX Y3-
JIOB.

CBapouHblii TpaHCHOPMATOP YISl MIOBHBIX MAIIIMH MO CBOEMY YCTPOMCTBY IO-
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no0eH TpaHchOpMAaTOPY IS CTHIKOBBIX W TOUYCUHBIX MAITWH, HO TIPUCIIOCOOJICH IS
paboTHI ¢ OOJBIICH MPOJOIKUTEIHPHOCTHIO BKIIIOUCHUS. J[1s1 GONbITMHCTBA TpaHC-
dbopmatopos I1B cocrasnsier 50% u Oosee.

DneMEeHThl BTOPHYHOTO KOHTYypa IIIOBHOW MAIlIMHBI aHAJOTUYHBI JJIEMEHTAM
BTOPHYHOTO KOHTYpa TOYEUHON MaImIMHbBI. Pa3HUIIA TOIBKO B TOM, YTO B HUX BMECTO
KOHUYECKUX AJIEKTPOJIOB YCTAHABIMBAIOT 3JIEKTPOABI B BUJIE IJIOCKUX POJIUKOB, IIPH-
BOJMMBIX BO BpAIllEHUE CIIECIIMATILHBIMU MEXaHU3MaMH.

DNeKTpOHbIE YCTpoiicTBa. B BBIMTyCKaeMbIX B HACTOSIIEE BpeMs MallMHaXxX
IPUMEHSIOTCS B OCHOBHOM JIBa BUA DJIEKTPOJAHBIX YCTPOUCTB:

YCTPONCTBA CO CKOJB3SIINM KOHTAKTOM IO THUIYy «Baj — BTynka» (MILI-2201,
MIII-2202, MI1I-3401, MIIIB-4002, MIIIB-7501, MIIIB-8001, MIIIJI-150);

YCTPONCTBA CO CKOJIB3SIIIIMM KOHTAKTOM, Pa3rpy>KEHHBIM OT TIepeIaun cBapoy-
Horo ycwms (MIII-3207, MIII-3208, MII-3404, MIIIM-1, MIIIB-1601, MIIIK-
2002, MIIIB-1202, MIIIB-6303, MIIIH-7501, MIIIH-8501).

Ha puc. 7.1 mokazaHa KOHCTpYyKIMS NPHUBOJHOTO BEPXHETO SJIEKTPOIHOIO
yctpoicTBa MamH MIII-2202 u MIII-3401. OcoOeHHOCTBIO €ro SBJISETCS YHUBEP-
CaIbHOCTD, T.€. CIOCOOHOCTH BBITIOJHATH CBAPKY KaK ITONEPEYHBIX, TaK U MPOJI0JIb-
HBIX MBOB. KOHCTpyKIMM y37a Mepeaadn BpaIleHHUS Ha CBAPOYHBIA POJIMK, pa3Me-
HICHHBIA B 9TOM YCTPOWCTBE, U JeTallel, OCYIIECTBISIONUX MepeIadyy CBAPOUYHOTO
TOKA, BBIIOJTHEHBI C yUETOM OOECICYeHHs] MUHUMAJIbHON TPYJI0EMKOCTH TepeHaa/I-
KU C TIONIEPEYHOM CBAPKU Ha MPOJI0JIbHYIO U 00paTHO.

Y CTpoHCTBO COCTOUT M3 TOKOIEPEHAIOIIEr0 MEeTHOTO Kopmyca 12, ckperieH-
HOTO C TOKOIOJBOJAIINM YToJbHUKOM 24 m kpeimkon 19. B xopmyce ¢ momorisio
BUHTOB 32 3a)kaTa MOJIIUITHUKOBAs BTYJIKA 2, B KOTOPOH BpamiaeTcsi 3JIEKTPOIHBINA
BaJl 5 C 3aKpeIuICHHbIM Ha HEM CBapOYHBIM posinkoM 1. M3omsmuoHHOE KOJIBIO 3
CITYXUT JJIsl IPEAOTBPAICHUS ITyYHTUPOBAHKS TOKA MEXKTy TOPIIAMH Bajla U BTYJIKH.
Bpamenne Ha cBapOdYHBIN POJIMK TEepeAacTCs ¢ IIAPHUPHOTO Bajia yepe3 3yOuarbie
koieca 27, 16, 13, 7, 10 u 8.

BxoaHoe 3yOuaroe kosieco 27 BBITOJHEHO KaK OJHO IIEJI0€ C BaJIOM, YCTaHOB-
JICHHBIM B TIOJIITUITHUKOBOM BTYJIKE 25 C IMMOMOIIBIO pa3pe3HOro Kojblia 26 U coeau-
HSEMOTO C BUJIKOH IIAPHUPHOTO Bajia, MepeIaroIero BpalieHue oT peayKTopa.

Ban 22, na xoTopom ¢ momoipio mmoHKy 17 u maitder 15 3akperuieHsl KOHK-
yeckue 3y0uarsie kojeca 16 u 13, ycraHoBieH B MOAMIMITHUKOBOM BTyJke 18 ¢ mo-
MOIIIbIO MPOMEKYTOYHOU yMOpHOU BTYIKK 20 ¥ yHOPHOTO MIapUKOMOAIUIHUKA 21.
3y6uaroe koneco 10, Ha KOTOPOM 3aKPEIUICHO ¢ ITOMOIIBIO MITOHKH 11 KOHWYecKoe
3y04aToe KoJieco 7, YCTaHOBJICHO B MOAIIMITHUKOBOM BTYJKE 9 C MOMOIIBIO MIaK-
o1 28. [ToBepXHOCTh TpEHUS Baja 5 U BTYJKH 2 SBISIETCS TOKOTEPEIAIONINM CKOJIb-
3SIIIMM KOHTaKTOM, KOTOPBIH CMa3bIBae€TCs Yepe3 MACICHKY (HEe TOKa3aHa) MpH Io-
MOIIHA CIENHUATLHOTO IIMPHUIIA, TPHUKIAJABIBAEMOT0 K MallliHe, TpauTOKacTOPOBOM
cMa3koi. BoliouHoe KobIo 4 mpeIoTBpaIiaeT BEITCKAaHUE CMa3KH U3 CKOJB3SIIETO
KoHTakTa. CMaska IOIIMITHUKOB CKOJIBKEHHUS OCTaJbHBIX BPAIIAIOIIUXCS BaJIOB
IPOU3BOAMUTCS uepe3 npecc-mMacinenku. Oxaxaaronias Boaa MoIBOJUTCS K YTOJIbHU-
Ky 24, nanee depe3 HUMMEIb KPBIIKU 29 1o TpyOe 6 — B AJIEKTPOAHBIA BaJl U OTBO-
JUTCSL Yepe3 BBIXOJIHOM Hurmenb Kpbiiku 29. Manxkera 30 npenoTBpaliaeT BoITeKa-
HUE BOJIBI U3 KAHAJIOB CUCTEMbI OXJIQXKICHHUS.
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[Ipu mepenanaake MamMHBI C MOMEPEYHON CBAPKHU HA MPOJOJIbHYIO HE00XO-
MO BBIBEPHYTH BHHTHI M MOBEPHYTh ITOBOPOTHYIO 4acTh Ha 90° BIICBO (€CIH CMOT-
PETh CO CTOPOHBI POJIMKOB), 3aTEM BBEPHYTh BUHTHI U 3aKPEMUTh YCTPOUCTBO.

DJEKTPOJIHBIE YCTPOMCTBA C PAa3rPYKEHHBIMH CKOJB3SIIIUMHU KOHTaKTaMu
UMEIOT CIEAYIOIIUE TPEUMYIIECTBA:

® DJJIEKTPUYECKOE COMPOTUBIECHUE — CTAOUIILHOE U HU3KOE B TEUEHHUE BCErO CPOKa
CITY>KOBI, YTO MCKJIIOUAET BIUSHHUE CTEIIEHH M3HOCA CKOJB3SIIMX KOHTAKTOB Ha
3HAYEHUE CBAPOYHOr0 TOKA;

® CBapOYHBIC POJUKH OCTAIOTCS MapaJUIeIbHBIMH JPYT APYrYy B TEUEHUE BCETO
CpOKa CIIyObI y371a, TaK KaK JJICKTPOIHBIC BaJIbl YCTAHOBJICHBI B MOAMIAITHUKAX
KaueHUs, U3HOC KOTOPHIX OYEHb Maj, YTO OJarompusiTHO BIUSET Ha KAa4€CTBO
CBapKH;

® [epegaya CBApOYHOTO TOKA C MOMOIIBIO MOANPY>KUHEHHBIX KOHTAKTHBIX KOJIO-
JIOK CYIIIECTBEHHO YMEHBIIIACT BIUSHHUE MOTPEITHOCTEH N3TOTOBICHUS U COOPKH
neTaneil Ha paboTy y3Jia U 00eCneUYrBaeT JUIUTENbHBIN CPOK CIYk OBl CKOJIb3S-
IIEr0 KOHTAaKTa, MO0 Mepe M3HOCa KOTOPOro pabOTOCHOCOOHOCTH COXpaHSETCA
Onarosiapsi TOMy, 4TO «IJIaBAIOIINE» KOJIOJKU OCTAIOTCS HAJEKHO MOKATHIMU K
00eUM KOHTAKTHBIM ITOBEPXHOCTSIM;
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® TEepPMETUYHO 3aKpBITBIM y3€l C 3all0JHEHWEM BHYTPEHHEW IMOJIOCTH CMa3Koi
o0ecreynBaeT He TOJbKO MOBBIIIEHUE CPOKA CIYKObI, HO U TpeOyeT MUHUMAJIb-
HOT'O YXO0/1a, T. €. 3aTPaThl Ha OOCITY>KUBAHUE U PEMOHT YMEHBILAIOTCS.

Cucrema TOKOMOJIBOJA MPECTABISET COOO0N CKONB3AIINE TOKOIOABOIBI Yepe3
BpalAOIINECs] TOKOBEIYIIUE OCH, HA KOTOPBIX KPEIATCS POJIUKOBBIE JIEKTPOAbl. B
KAuecTBE TPYIIMXCS MATEPHUAIOB HMCIOJIB3YIOT ATIOMHUHUEBYIO WJIU OJOBSHHCTYIO
OpoH3y, a Tarke craB DB, obnangaronue HU3KUM KOI(PPUITMEHTOM TPEHHS CKOJIb-
KEHUSI M 00ECIICUMBAIONINE HAJACKHBIN DJIEKTPUUYECKUA KOHTAKT. JlJis cMa3ku Tpy-
IIUXCS TOBEPXHOCTEH MpUMEHSIETCs TpapUTOBBII MOPOLIOK C KACTOPOBBIM MAcClIOM.

B ToxonoaBoje Kk HUKHEMY POIUKY (pHUC. 7.2) XBOCTOBUK METHOW KOHTaKTHOU
KOJIOJKH | COeIMHEH cO BTOPUYHBIM BUTKOM TpaHc(popmaTopa. TokoBeayuii Bai 5
IOpKaT K KOJIOJIKE C TIOMOIIBIO MIECTH MPY>KUH 2, PaCIOIIOKEHHBIX ¢ 00EHX CTOPOH.
PonukoBbIit 25ekTpo 6 MPHUKpPEIIeH K Baly C MOMOIIBIO MIMIIEK U raek. s Boc-
NPUATHS YCUIMS HAa KOHIIE KPOHIUTEWHA 3 YCTAHOBJICHBI J1BA POJMKOBBIX IOJIIMII-
HUKa 4.

Pucynok 7.2 — KOHCTpYKIHSI TOKOTIOIBO/IA K HUKHEMY POJIUKY

Cucrema BOJASHOTO OXJQXKJECHUS CIYKUT IS OXJIAXAEHUS! BTOPUYHOTO BUTKA
CBapOYHOT0 TpaHc(opmMaTopa, KOHTAKTHBIX KOJOJOK, XOOOTOB U POJIMKOBBIX 3JIEK-
TPOJOB. JJ1s1 3TOM 1€/ B TOKOBEAYIIMX YaCTSAX CBEpJsAT oTBepcTusa. MHorna no mne-
pudepun oxJiaxKIaeMoil MOBEPXHOCTH NMPUBAPUBAIOT TPYOKH, IO KOTOPHIM TE€YET BO-
na. OxJyaxaeHue poIMKOBBIX 3JIEKTPOIOB MOXKET ObITh BHYTPEHHUM WJIM HAPY>KHBIM.
B nocnennem cimydae npotoyHasi Boja MOABOAMUTCS K POJMKAM MO MEIHBIM WM Jia-
TYHHBIM TpyOKam 1 oTpaboTaHHas CIUBAETCA B MOJIOH.

Hanpasnsromue yctpoiicTBa oOecrnieunBatoT BHIOOPKY 3230pOB MEXKAY COMps-
KEHHBIMU TPYLIMMUCS OBEPXHOCTSMU IMPH COOpKE, a TaKXKe M0 Mepe U3HOca dJie-
MEHTOB IPHUBOJIA CHKATHSI.

[IpuBoas! BpamieHus. B O0JbIIMHCTBE BBITYCKAEMBIX PAHEE MAILWH NEPEMEH-
HOTO TOKa O0IIEero Ha3HAUYEHUsI MPUMEHSIINCH BBITyCKaeMble XapbKOBCKUM 3JIEKTPO-
anmnapaTHbIM 3aBOJIOM MPHUBOABI C AJNEKTpOMarHuTHOM mydtoi tuna [IMCM Tpex
tunopasmepos: [IMCM-1,7; [IMCM-4; [IMCM-6.

B npuBon BXOAAT: arperaT, COCTOSIIMN U3 3JIEKTPOABUTATENS U 3JIEKTpOMar-
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HUTHOH MYy(TBl CKOIbKeHus; TaxoreHepatop tuma TMI-30I1 co mkuBoMm; O650K
I[IMC-VY 6GecKOHTaKTHOIO PEryJIMPOBAHUS YaCTOThI BPAILICHUS; IEPEKIIIOYATENb CKO-
pOCTH.

Tpexda3Hplil aCHHXPOHHBIN 3JEKTPOJIBUTaTEIh C KOPOTKO3aMKHYTBIM pOTO-
POM 3aKkperieH ¢uiaHIeM Ha Kopiyce My(Tbl, BHYTpH KOTOPOIO pa3MelIeHbl MHAYK-
TOp U SIKOPb. IHAYKTOpP 3aKperieH Ha BEOMOM (BBIXOJTHOM) Baly My(ThI U COCTOUT
U3 JIByX 3yOUaThIX JUCKOB, MEXIY KOTOPHIMU YCTAHOBJIEHA OOMOTKA BO30YKICHMUS.
SKOpp BBINOJIHEH B BUJIE MACCUBHOIO IMOJIOTO LWJIMH/IPA U 3aKPEIUICH Ha Baly AJIEK-
TPOJBUTATENS.

Cucrema peryaupoBaHUs SBJISIETCS UMITYJILCHOM C )KECTKOM 00paTHOM CBS3bIO
II0 CKOPOCTH. B KadecTBe JaTymka CKOPOCTH IPUMEHEH TaXOI'€HEpaTop, CBSA3aHHBIN
KJIMHOPEMEHHOM Nepeaueii ¢ BBIXOIHBIM BaJIOM MY(THI.

[Ipu BKIIOYEHUHU NPUBOJHOTO JIEKTPOABUTATENS (YacTOTa BpallEeHUs KOTOPO-
ro THOCTOSIHHA) SIKOpb HAayMHAEeT BpamaThCs. [[OCTOSHHBIA TOK, MPOTEKAIOMIMMA IO
00OMOTKE MHAYKTOpPA, BBI3BIBAET MAarHUTHBIN MTOTOK. B CBSA3M ¢ Hamu4ueM B UHAYKTO-
pe MoJocoB (3yO0IIOB M MA30B) B SIKOPE HABOAMUTCS SJEKTPOJBIKYIAs CUJIA, BBI3BI-
BarolIas MOSBICHUE B SIKOPE BUXPEBBIX TOKOB. B pe3ynbpTare B3anMOIEUCTBUSA TOKA
SAKOPSI C MarHUTHBIM MTOTOKOM IOJIFOCOB MHAYKTOpPA BO3HUKAET AJIEKTPOMArHUTHBIN
MOMEHT, IO/ JEMCTBUEM KOTOPOrO BEJAOMBIN BaJl HAUMHAET BpallaThCA B Ty K€ CTO-
pOHY, 4uTO U Beaywuid. OCHOBHBIM YCJIOBHEM BO3HHKHOBEHHS BPALIAIOIIETO AJIEK-
TPOMArHUTHOTO MOMEHTA SIBJISIETCS] CKOJIbKEHUE, KOTOPOE 3aBUCHUT OT TOKa BO30YXK-
JeHUs] 1 MOMEHTa Harpy3ku. [103ToMy Ha BBIXOJHOM Bajly My(Thl IpU HOCTOSTHHOM
MOMEHTE HArpy3KH MOKHO MOJIyYUTb U3MEHEHHUE YacCTOThI BPAILLEHHUs, U3MEHSAS TOK
BO30YKJICHU.

Henocrarkamm Takoro nmpuBoja sIBISIOTCS HEBBICOKAsk HAJIE)KHOCTh M BBICOKAs
WHEPLUUOHHOCTb.

B HOBBIX MamMHax 001IEro Ha3HAYEHHs U OOJBIIMHCTBE CHEIMAIbHBIX MAIIHH
NPUMEHSIOTCS THPUCTOPHBIE MPUBOABI cepun DT ueTsipex tunopasmepon: DT1E1-2,
OT1E2-24, OT1E2-25, OT1E2-27.

PerynupoBanue 4acTOThI BpalleHUsI TAKUX TPUBOJOB OCYIIECTBIISIETCA BHU3 OT
HOMUHAJIbHOW MYTEM M3MEHEHMS HANPSHKEHUS HA SIKOPE IBUTATENS MPU MOCTOSHHOM
HanpsDKeHUHM BO30Yyk1eHusa. KpyTsamuii MOMEHT Ha Bally JBUTATENs MPU PEryIUpo-
BaHHUM YaCTOTHI BPAILLIEHUS COXPAHSAETCS TOCTOSIHHBIM.

OTU IPUBOJIBI BBITIOJHEHBI ¢ 00paTHOM cBs3bt0 110 DJ[C 1 BBITyCKAIOTCSI KOM-
IJIEKTHO. B KOMIUIEKT BXOIST 3JIEKTPOABUTATENL MOCTOSHHOrO TOkKa cepun 211H,
OJIOK peryJIupoBaHus, IPOCCeb, 3a1aTIYMK YaCTOTHI BPALLICHUSI.

[IpuBoaBl 00€CIIEUMBAIOT NIABHOE PETYJIMPOBAHNE YaCTOThI BPALLEHUS B Ipe-
nemax 1:50.

bosee HOBBIMM M COBEpPIICHHBIMM SIBJISIOTCS NPHUBOJABI BPAILICHUS THUIIA
oI1y2-1. Onu cocrosT u3 snekrpoasurarens cepuu 2[1H, Omoka BBoma, Onoka
yIPaBJIEHHUs, pEaKTOPa, 3aAaTYMKA YACTOThI BPAICHUSI.

brok BBOa BKJIIOYAET B ce0s YEThIpe OBICTPOACHCTBYIOUIUX MPEAOXPAHUTENS
JUISL 3aL0UThI OT KOPOTKOTO 3aMBIKaHUSI U PEAKTOp, NPEIHA3HAYCHHBIN ISl HCKIII0Ue-
HUS HEJIMHENHBIX UCKa)KEHUN CETH U B3aMMHOTO BIIMSIHUS JIEKTPOIPUBOJIOB IIPH pa-
06oTe OT oOmiel ceru, AN OrPaHUYEHHUs] KOMMYTAIIMOHHOTO TOKa 4Yepe3 BEHTHJIU
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YIPABJISIEMOTO TUPUCTOPHOTO BBIIPSIMUTENS OJIOKA yIpaBi€HUS W JUIsl CHUYKEHHUS
di/dt, 4TO yBEIMYMBAET HANEKHOCTD IOTYIIPOBOAHUKOBBIX IIPUOOPOB.

biok ynpasnenus coaepxut: naruuk IJC, npeaqHa3HayYeHHbIN 71 OCYLIECTB-
JeHus: oOpaTHOM CBS3M M BbIAEIEHUS CUTHaja, nponopuuoHaibHoro 3/C anekrpo-
neuratens; peryysarop O/C, npeqHa3HaueHHbIN U1l BBIYUTAHNAS U3 CUTHANA 3aJaHUs
CUTHaja OOpaTHOM CBsSI3W M YCHUJICHHsI Pa3HOCTHOI'O CHUTHAJa; yNpaBISEMbId TUPU-
cTopHbIil Beimpsamurtens (YTB), npennasHadeHHbI 1jig ipeoOpa3oBaHus MEpeMeH-
HOTO HAINpPSDKEHUS B PETYJIHPYEMOE BBIIPSAMICHHOE HANpsDKEHHUE, MOJAaBAaeMOE Ha
AKOPb AJEKTPOJBUraTENsl; CUCTEMY HMITYJIbCHO-(A30BOT0 YyNpaBiEHUs, MPEeIHA3HA-
YEHHYIO JJIs1 BBIPAOOTKH U BBIJAYM B ONPENEIECHHBIE MOMEHTBI BPEMEHU YIPABIISIO-
mero uMmnynbca Ha YTB; ycTpoWCTBO TOKOOIpaHWYEHMS, NPEAHA3HAYCHHOE IS
OTpaHUYECHHS] MAKCUMAJIBHOTO TOKA 3JEKTPOJBUraTessl; CTaOUIU3aTOP HAINPSKEHUS
0OMOTKHM BO30Y>K/IE€HHUSI, PEIHA3HAYCHHBIA NJiIi MUTAHUS MOCTOSHHBIM TOKOM 00-
MOTKHU BO30YXKIEHUS JEKTPOABUTATENS; HCTOYHUK MUTaHUS, IpeAHA3HAYCHHBIN 11
NUTaHUS 1ENel YIPaBJICHUs U 3aJaTYNKOB YaCTOTHI BPALLICHHUS.

PeaxTop mpennasHaueH ajsl yIydiieHUss (POPMBI TOKa JIEKTPOABUTATENS, YTO
CHIKAeT €ro HarpeB M YJIyYIIaeT UCIIOJIb30BAHUE BJEKTPOIABUTATEINS MO MOMEHTY
MOIIHOCTH.

[TpuBoas! Tuna 1Y 2-1 Gosee HamEKHBI B dKCIUTyaTaIluu, 4eM nmpuBosl DT 1.

Bxiroyaromue u BBIKITIOYAIOIIME YCTPONCTBA JUIsl BKIFOUECHHS U BBIKIIFOUECHHS
NEPBUYHOM OOMOTKH CBAPOYHOI'O TPAHCPOPMATOPA MOTYT OBITh: MEXaHUYECKUE BBI-
KJIFOYaTEeIN, TUPUCTOPHBIE KOHTAaKTOpPhl. B KauecTBe yCTPOMCTB, pEryjJupyronmx
LMKJI CBapKH, MpUMEHI0T peryaropsl Tuna PKC, PBU u np.

[IpepbiBaTenu Toka MO3BOJSIOT OCYIIECTBIATH IIOBHYIO CBapKy C HENpEphIB-
HOU MJIM MPEPBIBUCTON MOJIauell cCBapOYHOro Toka. st mpepblBaHUs TOKA B II€Mb
nepBUYHONM OOMOTKH TpaHc(opMaTopa BKIOYAIOT MpepbiBaTean Toka. OHU ObIBa-
0T MEXaHUYECKHUE, ITHUTPOHHBIE (YCTapean) U JIp.

B mexaHMueckoM acHMHXPOHHOM IIpepbIBaTesie KyjlaukoBoro tumna (puc. 7.3)
3aMbIKaHHUE U pa3MbIKaHME KOHTAKTOB | M 2, BKJIIOYEHHBIX B LIE€Nb NIEPBUYHON 00-
MOTKH TpaHcpopMaTopa, MPOUCXOAUT C MOMOIIBIO POIUKOB 4, YKPENJICHHBIX Ha
aucke 3. JIMCKu BpalaiTcs OT 3JIEKTPOBUraTelis. Y CTaHaBIMBAas HA AUCKE TO WIH
JPYro€ YUCIIO POJUKOB, MOXKHO MOJTY4YaTh PA3IMYHYIO YACTOTY IPEPhIBAHUN TOKA.

CoBpeMeHHbIE MPEPHIBATENN TOKAa OOBEAMHSIIOT PETYNIATOpP LMKIA CBAPKHU H
TUPUCTOPHBIM KOHTAaKTOP M MPEACTABISAIOT COOOM HABECHYIO KOHCTPYKIIMIO, yCTa-
HABJIMBAaEMYIO PsJIOM MM Ha MamuHe. [IpenmyiecTBoM npepniBaTesnen sBIsSETCS
(yHKUMOHANbHAS 3aKOHYEHHOCTh (HaJIM4YM€ B OJIHOM KOHCTPYKLHMH YCTPOMCTBA
YIPABJICHUS] U CUJIOBOTO KOMMYTHPYIOIIEr0 YCTPONCTBA), UTO MO3BOJIIET HCIOJIb30-
BaTh MX KaK MMPU MOJEPHU3ALMU MAIlIMH, TaK U MPH pa3pad0TKe HOBBIX CEPUMHBIX, B
OCOOEHHOCTH CIEIHMATM3UPOBAHHBIX W MHOTORJIEKTPOJHBIX MAIIUH, U B KayecTBE
CBapOYHOM OCHACTKU POOOTOB.

QYHKIMOHAJIBHBIE BO3MOXXHOCTH IPEPHIBATENEN ONPENEISAIOTCS TUIIOM HC-
MOJIb3yEMOI'0 PeryJsiTopa u KoHTakropa (tadm. 7.1).

MexaHu3M cxaTsi B 3aBUCUMOCTH OT MOIIHOCTH MAIIMHBI MOXET OBITh IIe-
JNaIbHBIM (MPY>KUHHBIM), 3JEKTPOMEXAHUYECKUM M NHEBMartuuyeckum. Ilo yctpoii-
CTBY MEXaHU3MBbl CKaTUsl MAJIO OTJIMYAIOTCS OT AHAJIOTMYHBIX MEXaHHU3MOB JUISl TO-
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YCUYHbIX MAlIWMH, HO JOJIDKHBI 00eCIIeYnTh MMPUIIOKCHUEC YCHIIMA K CBAPHUBACMbBIM JIC-
TaJIIM B TCUCHUC JOBOJLHO ITPOJOJDKUTCIBHOTO BpEMCHH CBAPKU.

Pucynok 7.3 — MexaHM4eCKUI aCUHXPOHHBIN IPEPHIBATEIIb
KYJIaUKOBOI'O THIIA

Tabmuua 7.1 — TexHuueckue xapakTEpUCTHKU IIpepbIBaTEIeil TOKa

TapameTpbi Tun npepsiBaTens
ITK-200 | ITK-1200 TIKT-1200
ObnacTb npuMeHeHus | ToueuHble U OBHBbIE | TouedHbIE U pelbeHbIC
npepbIBaTes MAIITHBI C TTOCTOSH- MAIIUHBI C IEPEMEHHBIM
HBIM YCUIITUEM YCHWJIHEM
Tun perynaropa PBI-501 PBH-801
Tun KoHTaKTOpa KT-07 KT-12
HomuHanpHBIA KOMMYTH-
pPYEMBIii TOK pH
I[1B=50% n miurTeaprHOCTH 270 1500
nmnynbca 0,5 ¢, A
OxnaxneHune BoznymHoe BonsiHoe
["abapuTHBIC pa3Mepbl, MM 500x360x590
Macca, kr 32 | 37

Ha puc. 7.4 uzo6pakeHa TUNIUYHAS] TPUHIUIIUAIIBHAS CXEMa ITHEBMATHYECKOTO
npuBoja cxkarus. OH NpecTaBiIseT co00M MOPIIHEBOM MPUBOJI MPECCOBOTO THUIIA C
IIPOKOBKOM M JIOMOJIHUTEIBHBIM XOJ0M, pabOTaoOlUi MPU HOPMAJIbHOM JIaBJICHUU
IIATAHUS OT THEBMOCETH.
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Pucynok 7.4 — IIpuHiunuaibHas cxema MHEBMaTUYECKOTO MPUBOJIA CKATHUS

[IpuBon BkIrOUaeT B ceOsi cUiIOBOM MHEBMOUMIUHAP 11, pabouunii mopiieHb
14, nomoyiHUTENBHBIN NOpHWIEHb 13 C perynupoBOYHOM rakou 12, Hampapisroliee
ycTpoicTtBo 16, ympyruil snemeHT (kKommeHcartop) 15, mHeBMopachpenenuTen ¢
AJIEKTPONTHEBMATUYECKUM YIIpaBJICHHEM (dJIEKTpOoNHeBMaTuueckue kinananbl) 7 u 20,
BBIXJIONTHOMU KitamaH 17, apoccenu 9 u 19 ¢ oopataeiMu kinananamu 10 u 18, penyk-
IIMOHHBIN KianaH 3, GUIbTP-BIArOOTACIUTENb 2, MACIOPACTIBIIUTENb 9, CETEBOM pe-
CUBEp 22, MpOMEXKYTOUHBIN pecuBep 21, manomeTpsl 1 u 4, raymmurens 6, kpaH 8 u
BEeHTWIb 23. YCIOBHbIE 0003HAUEHUS FIEMEHTOB MPUBOJIOB BBIMIOIHSIOTCS B COOTBET-
ctBum ¢ [OCT 2.781-68.

CkaThlil BO3AYX M3 CETH Yepe3 3almopHBIA BEHTWIb 23 MOCTYMaeT K (PHIbTpy-
BJIArOOTACIIUTENIO 2, OUYMIIAIOIIEMY BO3IyX OT MEXaHMYECKHX MpuMeceil u Briaru. B
HEKOTOPBIX MaIIMHAX MPUMEHSIOTCS CETEBBIE PECUBEPHI 22, CITy>Kalllue ISl CrIaxu-
BaHUs MyJbCalMi NaBiieHud B ceTu. [lanee BO3ayX MOCTyHaeT K peayKUUOHHOMY
KJlanany 3, KOTOpPbIH MO3BOJIAET YCTAHABIMBATh HEOOXOAUMOE paboyee JaBiIeHUE HA
BBIXOJIE M TOJJEPKUBAET €ro MOCTOSHHBIM B mpolecce padoTel. s moBbiieHUs
CcTaOMJIBHOCTH pabOyYero AaBJICHUs MPUMEHSIETCS] MPOMEeXKyTouHbIM pecusep 21. Ilo-
clie pelylMpOBaHMs JaBICHUS BO3AYyX MPOXOAMUT MAacCIOpacHbUIUTENb 5, HACHIIIAIO-
I BO3/IyX paclbLJIEHHBIM CMa304YHbIM MACJIOM, U HaIpaBIIAETCS K THEBMOpAacIpe-
JICIIUTEIISIM C DJIEKTPOITHEBMAaTHUEeCKUM yrpasienuem 7 u 20.

PaccmarpuBaembiii IpuBOJ BKIIIOYAET B ce0s /IBa TPEXJIMHEWHBIX MTBEBMOpAC-
NpEACUTENS] HOPMAJIbHO 3aKpPBITOTO THUIA, KOTOPBIE YIPABISIOTCA OT PEryJsTopa
nukia ceapku (PLIC). B monoxxenunu, nokazaHHOM Ha puc. 7.4, mHEBMOpacIpeaeiu-
TeJh 7 3aKPBIT U COSAMHIET KaMepy a MTHEBMOIMINHApPa ¢ atMochepoii. [TaeBmopac-
npenenurens 20 mox aelictBueM nogaHHoro Ha Hero oT PLIC HampsbkeHus OTKPBIT U
NoJlaeT CKaTbhld BO3JyX B Kamepy 6. Pabouwnii mopuienb npuBoaa 14 Haxonurtcs B
BEPXHEM MCXOJHOM IOJIOKEHUH, YIIUPASACh B JOTOJHUTEIbHBIN MOpIIeHb 13.

C nomorpio KpaHa 8 BO3AyX C HEpeIyILUPOBAHHBIM CETEBBIM JaBJICHUEM IIO-
JaeTcsl B KaMepy 6 IWINHJIpa, Ojarojgapsi 4ueMmy JONOJTHUTENbHbINA mopiueHb 13 pac-
noJsiaraetcsi BHU3y. [lonoxkenue nopuiHs 13 u pabounii Xo1 MpUBOAA MOKHO PETyJu-
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poBath ¢ nomomplo ramku 12. [Ipyu cHATHMM cHrHama a NMPHUBOJ ITOIYYaET BO3MOXK-
HOCTB IIEPEMEIATHCS HA JOTOJHUTEIBHBIA XO/.

Perynupyemsie npoccenn 9 u 19 npenHazHadeHsl 1Sl OTPaHUYEHUST CKOPOCTHU
nepeMelleHHs MPUBOJIA U JOCTUKEHHUS 110 BOZMOXKHOCTH 0€3yJapHOi €ro OCTaHOBKH.
['mymmurenu 6 CHUKAIOT IIyM IIPU BBIITYCKE BO3/AyXa B aTMOC(epy.

VYropyruii snemeHT 15 obecrieunBaeT JIETKYIO MOJBH)KHOCTH BEPXHErO JJICK-
TPOJia MAIIMHBI [IPU TEIJIOBOM PACIIMPEHUH J€Tajel B mpoiecce cBapku. Kpome To-
ro, 3TOT 3JEMEHT YMEHBIIAET BEPOATHOCTh 3aKJIWHHBAHUS IMPUBOJA U HECKOJIBKO
CHIKAeT YJIapHYI0 Harpy3Ky HpH CONPUKOCHOBEHWH 3JIEKTpOJa C AeTaibro. biaro-
Japsi ynpyromy 3J€MEHTY MOKHO U3MEpATh U KOHTPOJIUPOBATh YCHIME HA DIIEKTPO-
Jax MO0 BEJIMYMHE CMELIEHHUS I10JI3YHA OTHOCUTEIBHO ITOKA ITOPILHS.

Ilon cHIOBBIM LMKJIOM IIPUBOJA IOHUMAETCSA 3aBUCUMOCTBH CO31aBa€MOI0
IIPUBOJOM YCWIHS Ha JJIEKTPOJAX OT BPEMEHH.

[THeBMaTHUeCcKUii MPUBOJ 1O cXeMe puc. 7.4 AaeT BO3MOXKHOCTh ()OPMUPOBATH
pa3JINYHbIE CHJIOBBIE LHKJIBI CO CTYNEHYATHIM MU3MEHEHWEM YCWIIWS, BKIIIOYAIOIINE
CBAapOYHOE yCWJIME, KOBOYHOE YCWIIME M yCWIHME IpeaBapuTenbHoro ooxkarus. Pac-
CMaTpUBAEMBIN MPUBOJ MO3BOJSET TAKKE IOJYy4YaTh LUKIBI C ABYXCTYNEHYATHIM
HapacTaHUEM WJIM CHUKEHUEM CBAPOYHOI'0 YCUIIHS, HO 6€3 00KaTusl U IPOKOBKHU.

[apomikn u ycTpoicTBa s mpoduiupoBanus u 3a4ucTku. [llapomku u
YCTPOMCTBA ISl 3aYUCTKU U MPOGUIUPOBAHUS TPUMEHSIOTCS B OCHOBHOM B MaIllu-
HaX, MPEeIHA3HAYCHHBIX JJIsi CBAPKU CTAJNEH C MOKPBHITUAMH (OCBUHIIOBAHHBIX, OLIMH-
KOBAaHHBIX).

[ITapomika BeIMONMHSAETCS 1EeNbHON U3 ctamu Mapku X12d1 tBepaocteio HRC
52-58, ¢ rmanKoi MOBEPXHOCTHIO COMPSDKEHHSI CO CBAPOYHBIM POJMKOM W HETIIy0o-
kumu (0,6 MM) 3yO11aMu Ha 00ernx OOKOBBIX HAKJIOHHBIX TTOBEPXHOCTSIX.

3auncTtka pabouell MOBEPXHOCTU CBAPOYHOIO POJMKA MPHU CBapKe JETKUX
criaBoB (B wacTHocTH, B Mamnde MIIIB-1201) nmpou3BoauTcst ¢ TOMOIIBIO HaXay-
HOM Oymaru ¢ mOJJIOKKOW M3 MATKOW PE3WHBI, MO3BOJISIONIEH OyMare ToTHO 00ie-
raTh 3a4MIIAEMYIO TOBEPXHOCTh. [lepikarenb, B KOTOPOM 3aKperieHbl Oymara v mo/i-
JIOKKa C TOMOIIbIO TaeK, 00ecleynuBalImMX OBICTPBHIA ChbeM U 3aMeHy Oymaru, B
CBOIO O4Yepe/lb, 3aKpeIieH B ckoOe, CBSI3aHHOM CO IITOKOM MHEBMAaTUYECKOIO IH-
JIMH]IpA, 3aKPEIUICHHOTO Ha JJIEKTPOJHOM YCTPOMCTBE C MOMOIIBIO KPOHIUTEHHA.
Y CTpOUCTBO MOCTOSAHHO MOKATO K CBAPOYHOMY POJIMKY € ITOMOILBIO IPYKUHBI.

3aunrcTKa MPOU3BOAUTCS MYyTEM MOCTYHATEIbHBIX MEPEMEIICHUI IITOKA BIIE-
pea-Ha3aj B INIOCKOCTU POJIMKA U IO KAacaTeIbHOM K €ro paboueil MoBEpXHOCTH.

[lonnepxuBaHue 3aJaHHOTO MPOQUIISL POJMKOB OCYIIECTBISIETCS MyTeM 00-
TOYKH C TIOMOIIIbIO BEPXHETO pe3lia U HUKHETO (PACOHHOTO pe3lia.

[IepBoHayanbHO pe31bl YCTAHABIMBAKOTCA C MHUHUMAJIBHBIM 3a30pOM K CBa-
pouHoMy posiuKy. CHSTHE CTPYKKM HAuMHAeTCs MO0 Mepe pa3faBiuBaHus padboueit
NOBEPXHOCTH poJinka. Ileproguyecku noaada, a Takke OTBOJ PE3LOB OCYIIECTBIIS-
IOTCSl C MOMOIIBIO XOJOBOTO BHHTA C MAXOBHYKOM M TaliKy, pa3MEIICHHOW B maszy
CynmnopTa, MEPEMENIAIONIETOCs B HANpPaBJICHUM KPOHIITEHHA, 3aKpPEIUIEHHOrO0 Ha
KOpIyce 3JeKTPOIHOro ycTpoiicTBa. [locne nepemenienus npousBoaurcs puxcanus
XOJIOBOTO BHUHTA C IOMOIIBIO TallKU. Pe31pl 3a)KMMar0TCsl B PacoIOKEHHOM Ha CYII-
HOpTE JIeprKaTese ¢ MOMOUIbI0 OOITOB.
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Hloenble mawiunot REePEeMEHHO020 MOKa

K cepuiinbiM MammHam oOLIEro Ha3HAYEHUS OTHOCSTCS CIEAYIOLIUE MOJAECIIU:
MIII-2201, MIII-2202, MIII-3401, MIL3207, MIII-3208, npegHa3Hauye€HHbIE I
CBapKU HU3KOYTJIEPOIUCTHIX U HEPKABEIOIINX CTajieil 0e3 MOKPHITUH.

OcHOBHBIE ITapaMeTpsbl IIOBHBIX MAalllMH IEPEMEHHOIO0 TOKA MPEICTABICHBI B
Tabm. 7.2.

VYnpapiieHue cBapOYHbIM TOKOM B 3THUX MalIMHaX (BKJIIOYEHHE, BBIKIIOUYECHHE,
pEryJIupOBaHKE JUIUTEILHOCTH UMITYJIBCOB U Tay3, (a30BOE peryaupoBaHue) MPOU3-
BOJUTCS C IIOMOLIBIO IIPEPBIBATENSA CBAPOYHOI'O TOKA, BCTPOEHHOI'O BHYTPbH MAallIUMHBI
WJIM YCTaHABIMBAEMOTO OTAEIBHO.

Ha puc. 7.5 u3obpaxena mammua MIII-3207 nns momepeuno cBapku. [Ipu-
BOJHBIM B 3TOM MAIMHE SBIIAECTCS HUKHUU POJIMK, IO3TOMY IIPUBOJ BpalleHUs, CO-
CTOSIIIMKA M3 TUpHCTOpHOro mpusoja 9 (tuma DT1E2-24), penykropa 8, coenuHu-
TEIbHOW YNPYrod BTyNOYHO-NanbLeBOW My(dTbl 10, yyryHHOro ocHoBanus 11 u
HIApHUPHOTO Bajia 1, pacmnosokeH Mo/i CBapoyHbIM TpaHcpopmaTopom 7.

[IpuBoxa ycunus 4 coBMmemaer B cedbe MHEBMAaTUUECKUM LIWJIMHIP U HaNpaBJis-
IOIlIEE YCTPOUCTBO. JlJIsI PEryIMpOBaHUsl CBAPOYHOTO YCWIHS B IIMPOKHUX Ipeaenax
MHEBMATUYECKUM IIWJIMHJIP BBIMIOJIHEH CO ITOKOM Oojbiioro auamerpa (110 mm) u
yOpaBJsieTcsl OT JBYX JJIEKTPOMHEBMATHUYECKUX KiamaHoB 5 u 6. Ilpu BkiItOUEHHH
0o00ouX KJamaHOB BO3JyX MOCTYHAaeT U B BEPXHIOK (HAIMOPUIHEBYIO), U B HIKHIOIO
(MOAMOPIIHEBYI0) KaMepy LMWINHApPA — 00ECIEeUnBalOTCS Majble CBAPOYHbIC YCHIIUSL.
[Ipy BKIIFOYEHMH OAHOTO KJIanaHa BO3AYX ITOCTYIIAET TOJIBKO B BEPXHIOIO KaMepy —
oOecnieunBaroTcsl OoJbIIME cBapouHble ycunus. Hamanka Ha paboTy B Auama3oHe
MaJIbIX UM OOJIBIINX YCHIIMN OCYIIECTBIISICTCS 3apaHee ¢ TIOMOIIBIO MEPEKITIoYaTes.
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Pucynok 7.5 — Mammuna cBapounas tuna MI1I-3207
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KoHcTpykuust cBapoyHOro TpaHcpopmaropa IMO3BOJSET PEryJupoBaTh BTO-
PUYHOE HANpPSIKEHUE B IIMPOKUX IpeAesax 3a CYET MEPEKII0YEHUsl MEPBUYHBIX 00-
MOTOK C ITapaJuIEIbHOTO COCIMHEHHUS HA ITOCIIEN0BATEIBHOE.

DJIEKTPOJIHbIE YCTPOMCTBA 2 U 3 BBINOJHEHBI C NPUMEHEHUEM «Pa3rpyKEH-
HBIX» CKOJB3SIIMX KOHTAKTOB. KOHCTPYKIIMH BCEX Y3JI0B BBIIIOJHEHBI C yYETOM BO3-
MO>KHOCTH YCTAaHOBKH MAIlIMH B ITIOTOYHBIX JINHUAX C TSKEIBIMHU YCIOBUSAMM JKCILTY-
aTaluu, O0JIBIION 3arpy3KOH U JUIUTEIbHBIMA MEXPEMOHTHBIMU IIUKIaMHU.

IIpenmy1iecTBO MPUBOJHOTO HUKHETO POJIMKA COCTOUT B TOM, YTO OH CyIIe-
CTBEHHO pacIlUpseT TEXHOJOTNYECKHE BO3MOKHOCTH MAILIMHBI, TaK KaKk oOecreuynBa-
€T HaJCKHYI0 paboTy Jaxke MpU YCIOBUM YCTAHOBKM POJIMKAa MaJIoTO JUameTpa
(BBapuBaHUE JOHBIIIEK 00CUANKH).

BricTynanue cBapOYHBIX POJIMKOB 3a IMEPEIHIOI0 IUIOCKOCTh MAIIMHBI IT03BO-
JSIeT CBapHUBaTh Pa3IMYHbIE EMKOCTH IO OTOOPTOBKE MPU HAJIUYUU BBICTYHAOIIUX
HaJ OTOOPTOBKOM YacTeW, a TakKe JOIMYCKAET MONAapHYH YCTaHOBKY MalIUH JAPYT
OPOTHUB JIpyra IpH HEOOXOJUMOCTH CBapKH Cpa3y JIBYX MapaJijiesIbHbIX IIBOB.

Tunosas snexkTpuueckas cxema mamnH cepun MII npuBenena Ha puc. 7.6.
TunoBas KHUHEMaTUYECKas cXxeMa IpuBeacHa Ha puc. 7.7.

Bausanue napamempog pexcuma ceapku HU3K0Y21epoOUCcmoll cmaiu
HA Kauyecmeo ceapHo20 uiea

[IToBHas cBapka, KaKk U TOUYEUYHAs, IPUMEHSIETCS TIIaBHBIM 00pa3oM MpHU COEIH-
HEHUU JIeTajell BHAXJIECTKY M CIY>KUT JJIS TIOJYYCHHS TEPMETHUYHBIX [ITBOB, a TAKXKE
JUTSI TIOBBITIICHUST TTPOU3BOAUTEIILHOCTH TIPH CBAPKE OTACIBHBIMU ToukamHu. [Ipu mioB-
HOW CBapke 00s3aTeIbHO TOJyYeHUE JTUTOW 30HBI, IMUPHHA KOTOpOU d sSBiIsIETCS OC-
HOBHBIM TIapaMeTPOM COSOWHEHHUs. J[pyruMm mapameTrpaMu, XapaKTepU3YIOIIUMH
coequHeHue, sBistoTcs corsacHo [OCT 1587879 Benuunubl niporuiaBieHus hy u hy,
TJTyOWHBI BMATUHBI ( ¥ (1, JUTMHA JTATOW 30HBI |, mar toduek l;, BerunHa nepeKkphITHsI
JTUTHIX 30H IBa f, BeauunHa HaxjecTku B M paccrosiHue OT ocH IBa J0 Kpas Ha-
xyiectku U (puc 7.8). B coorBerctBuu ¢ 'OCT 15878— 79 nipu moBHOM cBapKe MOTYT
OBITH TIOJIYYCHBI COCTMHECHUS TPYIIBI A ¥ Tpynnsl b, oTinyaromuecs MUPHHON JTH-
TOW 30HBI U BEMYMHOW HaxsiecTku (Tabn. 7.3). ['pynmna coeanHeHUs MOJKHA yCTa-
HABJIUBATHCS MPU MPOCKTUPOBAHUHU B 3aBUCHMOCTH OT TpeOOBaHUN K CBApHOW KOH-
CTPYKIIMH M OCOOEHHOCTEH mporiecca cBapku. TpeboBaHuUsl K BEIMYMHE MPOIUIaBIIe-
HUsl, TTyOWHE BMSTHH W BEIMYMHE HAXJIECTKH TMPU IIOBHOW CBapKe TaKWUe ke, KaK 1
IIPY TOYEYHOM.

Cy1miecTByIOT TP OCHOBHBIC Pa3HOBHJIHOCTH IOBHOM CBAapKH: HEMPEpPHIBHAS,
npepeiBUCcTass W 1aroBas. Hambosee pacmpocTpaHEHHOUW SIBISETCS TPEPHIBUCTAS
CBapKa, XapakTepu3yemas HETPEPHIBHBIM BpPAIICHUEM POJUKOB W IMPEPHIBUCTHIM
BKJIFOUCHHEM TOKA, TTPH KOTOPOM HMITYJILCHI TUTEIBHOCTRIO L., YepemayroTes ¢ may-
3aMH JUTUTENBHOCTHIO 1. [Ipu mMpoXoKIeHUU MMIYJIbCOB TOKa (OPMHPYIOTCS €IH-
HUYHBIE CBapHbIE TOYKH, COBOKYIMHOCTb KOTOPBIX 00pa3zyer cBapHoi mos. llar To-
yek |y m ckopocTh cBapku V¢, CBS3aHBI 3aBUCHMOCTBIO l, =v,,(t, +t,)- IIpu I,<I cBap-

HbI€ TOUKHU MEPEKPHIBAIOT JIPYT APYTa, B PE3yJIbTaTe Yero o0pa3yeTcsi repMEeTUYHBIM
(MPOYHOIJIOTHBIN) IIOB.
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Tabmuua 7.2 — TexHuyeckue XapakTEpUCTUKX MAlIUH JJIs1 HIOBHOW CBAPKH MEPEMEHHBIM TOKOM

[Tapamerp

Twuno mammHbBL

MIII 2201 | MIII 2202 | MII 3401 | MIII 3207 | MIII 3208 | MIII 3404

HomunaneHOe nepBuYHOE HampspkeHue, B 380
HomunaneHas gacrora, 'l 50
HomunanbHas MOIIHOCTE, KB-A 71 127 323 270 250
HomMuHanbpHBIN NEpBUYHBIN TOK, A 186 335 850 710 655
Hanbonpuii BTOpUYHBIN TOK, KA 22 34 32 34
EXMHH&HBHBIP'I JJIATEIbHBIM BTOPUYHBIN TOK, 11,25 14 29 32
[Ipenens perymupoBaHus BTOPHYHOTO TOKA, %o 100 — 30
OT HOMHWHAJILHOTO 3HAYEHUS
[Tpenensl peryaupoBaHus JIUTSILHOCTH M- 1-19 1-920
NyJIbCa CBAPOYHOT'O TOKA, TIEPHO,IBI
[Ipenensl perynupoBaHus JIMTEILHOCTH May3, 1-920
IEPHO/IBI
Jnanazon PEKOMEHlyeMBIX TOJILIMH CBapHBaC- 0415 0518 0.8_3 03-3 0.8_3
MBIX JIeTaJIeH U3 HU3KOYTIIEPOIUCTOMN CTAIH, MM
HoMuHaIbHBIN BEUICT, MM 400 800 400
X0J1 BEpXHETO CBAPOYHOTO POJIUKA, MM 50 70 50 40
[Ipenensl peryaupoBaHusi CKOPOCTH CBAPKH, 0.8_45 04— 48 0.4-6 0545
M/MUH
HomunanbHoe ycunue cxartust, KH 5 8 12,5
Uucrno cTynenei peryaupoBanus K03 huiineH-

8 6 12 6
Ta TpaHcpopManuu
[Ipenenst n3MeHeHus: KO3PPUIEHTA TPAHC- 109213 | 60_80 35_51 42 124 50 _ 72
dbopmanmu
ConpoTuBiieHHE TOCTOSHHOMY TOKY BTOPHUYHO- 65%10° 40%10° 9510 15%10°6
ro KoHTypa, Om
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[Iponomxenue Tabnuipsl 7.2

Tumn mammHab!

Hapaverp MIII 2201 | MIII 2202 | MII 3401 | MIII 3207 | MII 3208 | MIII 3404
KosddurmeHT MOIHOCTH P HOMUHAJILHOM
BTOPUYHOM HAIPSHKEHUU B PEXKUME KOPOTKOTO 0,53 0,31 0,26 0,27 0,25 0,34
3aMBIKaHUs (COSQ)
Pacxon cBoHOTO BO3/IYyXa, M4 1 15 2,3 2
Pacxon oxiakaaroniei BOIbI, /4 450 1100 2500 2000 2500
["aGapuTHbIE pa3Mepbl, MM:
BBICOTA 1770 2300 2360 2030 2030 2080
HIMPUHA 510 610 610 650 1025 960
JUTAHA 1465 2215 2215 2130 2095 1680
Macca, kr 620 1350 1700
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TC — tpancdopmaTop CBapOUHBIN C MEPEKITIOYATENIEM CTYIEHEH;
I — snexrpoasuratens; KM — marHuTHBIN nyckaTenb; T1 — TpancdopmaTop 1e-
neit ynpasienus; K — kianas sseTpoMarHuTHBIA MeMOpaHHbIi; SA — BBIKITIOYA-
TeNb MaKeTHBIH; SA; 1 SA, — BEIK/IIOYATEIN OTHOIOJIIOCHBIE JABJICHUS U TOKA;
K; — pene; FU; — FU; — npenoxpanurenu; KII — kHomnka nenaapHas

Pucynok 7.6 — TunoBas snexkrpuueckas cxema Maint cepun MII
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1 — snexTponaBHUraTens JUisl BpalleHUs POJIMKa; 2 — HAIIPaBJISIOIUE JUIsl [Iepe-
MEILEHUS JICKTPOABUTATENS; 3 — BUHT; 4 — KOHUYECKUM pa3/IBUKHON TUCK; 5
— IIKUB PEAYKTOPA; 6 — 4epBsK; 7 — CMEHHBIE IIECTEPHHU; 8 — KapJaHHBIA BaJ;
9 — cMeHHBIE IECTepHU KapAaHHOTOo Bana; 10 — HKHUI CBaApOUHBIN POITUK
Pucynok 7.7 — Kunematnueckas cxema mIOBHBIX MaliuH cepur MILI

Cornacro 'OCT 15878-79 BenmunHa NEPEKPHITHS JTUTHIX 30H TEPMETHUYHOTO
IIBa JIOJDKHA OBITH HEe MeHee 25 % JIIMHBI JUTOW 30HBI | €MHUYHOTO COCTUHCHMS.
VYBennueHue nepekpriTus cBbie 50% MPUBOIUT K MEPETPEBY ACTANEN U MOBBIILIECH-
HOMY M3HOCY POJIMKOB, @ IOTOMY HEIleJIeco00pa3Ho.

HenpepriBHas 1moBHass cBapka BBHIMOJHIETCS MPU HEMPEPHIBHOM BpaIllCHUH
POJINKOB U HEMpepbIBHOM (0e3 Mmay3) BKIIYEHUU CBapOYHOTO Toka. HempeprwiBHOE
BKJIFOYEHHE TOKA MO3BOJISIET PE3KO YBEIUYUTH CKOPOCTh CBAPKHU, OJJHAKO MPUBOJUT K
NepPErpeBy MOBEPXHOCTHU JieTajel U TpedyeT Ooiee TIIATeIbHOTO MoaAdOpa mapamer-
poB pexuma cBapku. IllaroBasi cBapka BBINOJHSETCS MPU IPEPHIBUCTOM BKIFOYEHUH
TOKa U MPEPHIBUCTOM (I1aroBOM) BpalleHUH posiukoB. [Ipu maroBoii cBapke cBapou-
HBIN TOK BKJIFOYAETCS TOJIBKO BO BPEMsI OCTAHOBKH POJIMKOB, YTO MPUBOJUT K CHUXKE-
HUIO TEMIIEPaTypbl B KOHTAKTE «POJUK — JETAIb» W CIOCOOCTBYET MOBBIIICHUIO Ka-
YEeCTBA CBAPKU U CTOMKOCTH 3JIeKTpo10B. [1laroBoe BpalieHne poaukoB IPUMEHSIETCS
0OBIYHO TIPU CBAPKE AIFOMUHUEBBIX, MATHUEBBIX U MEIHBIX CILJIABOB.

TpeboBaHus K YUCTOTE MOBEPXHOCTU JIeTajel MPHU IIOBHOM CBAapKe TaKUE XKe,
Kak ¥ npu ToueuHou. [loBepxHocTH neTaned NOKHBI ObITh CBOOOJHBI OT Tpsi3H,
pKaBYMHBI M OKalMHBI. MexaHudeckass WM XMMHUYecKas oOpaboTka nerajieil mpu
IIOBHOM U TOYEYHOU CBapKe MPOU3BOAUTCS MO OJMHAKOBOM TEXHOJIOIMU. B kauecTBe
ANEKTPOAOB MPH MIOBHOM CBAPKE MCHOJIb3YIOTCS BpAIAOLINECs TUCKOBBIE POJIUKH C
[MTHHAPHYCCKUME (IIUpUHON b.,;) win chepuyeckumu (paguycom R,;) pabounmwu
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noBepxHOCTSIMU. Pa3mepsl pabouell MOBEPXHOCTH POJMKOB BBIOMPAIOTCS U3 TEX K€
OPUEHTHPOBOYHBIX COOTHOIICHUW, YTO U pa3Mepbl paboueil MOBEPXHOCTH AIIEKTPO-
JIOB [IPU TOYEUHOM cBapke. B OOJBIIMHCTBE Clly4yaeB IIOBHAsI CBAPKA BBIMOIHSIETCS C
Hapy>KHBIM BOJSIHBIM OXJIQXKIECHUEM POJIMKOB U JIETAJICH.

Ta6muma 7.3 — IlapameTpsl cOeTMHEHUH IITOBHON CBapKOM

I'pynna A I'pynna B

Tonumna 1e- B, He menee B, He meHee
Tasteii, MM d, wHe |YepHbic [{Betnbie | d, He | UepHble L{BeTHBIE

MEHEE | METaIbl | META/UIBI | MEHEE | METAJIBI | METAJUIBI

U CIUIaBHI | M CILJIABBI U CIUIABEI | M CILJIABBI
0,3 2,5 6 10 15 4 6
Ceoime 0.3 | g 7 10 1,7 5 7
1o 0,4
» 0,4 no 0,5 3 8 10 2 6 8
» 0,5 mo 0,6 3 8 10 2,2 7 9
» 0,6 1o 0,8 3,5 10 12 2,5 8 10
» 0,8 mo 1,0 4 11 14 3 9 12
»1 mo 1,3 5 13 16 3,5 10 13
» 1,3 10 1,6 6 14 18 4 11 14
» 1,6 1o 1,8 6,5 15 19 4,5 12 15
» 1,8 10 2,2 7 17 20 5 13 16
» 2,2 10 2,7 7,5 19 22 6 15 18
» 2,7 10 3,2 8 21 26 7 17 20
» 3,2 1o 3,7 9 24 28 — — —
» 3,7 104 10 28 30 — — —
T e

il ot = o

|
| 3
|
|
R R i S
i A-A ) F=i—4

Pucynok 7.8 — KOHCTpYKTHBHBIE 3JIEMEHTBI CBAPHBIX COEIUHEHHU,
BBITIOJIHEHHBIX IIIOBHOM CBapKOU
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PexnMbl IOBHOHM CBapKu XapaKTEPU3YIOTCS TEMHU K€ OCHOBHBIMM ITapaMeTpa-
MU, YTO U TOYEUHOH (YCHJIMEM CXKATHSA, CKOPOCTBIO CBAPKH, CBAPOYHBIM TOKOM H
npoduiieM paboueld MOBEPXHOCTU POJIMKOB), a JUIsl IPEPHIBUCTON CBAPKU — U LIUKIIOM
CBapKHU (IUIUTEJIbHOCTHIO BKIIFOUEHHUS, TAy301 U I11aroM TOYEK); BIUSHUE MTapaMeTpOB
pekuMa Ha pasMeEpPbl U IMPOYHOCTh CBAPHBIX COCAWHEHUM MPHU LIOBHOW U TOYECYHOU
CBApKE OJMHAKOBO. JIOMOJMHUTENBHBIM MMAPAMETPOM, XaPAKTEPHBIM [UIsI IIOBHOMU
CBapKU C HEMPEPHIBHBIM BPAIIEHUEM POJIMKOB, SIBISIETCS CKOPOCTh CBApKU V. ;. [pu
3aJlaHHOM Iare To4yek V , Tem Oosblie, yeM MeHblue t., u t,. J{ns noBbeimenus V.,
IIOBHAs CBAapKa C MPEPHIBUCTHIM BKJIKOYEHUEM TOKA, KaK MPABUIIO, BBIMOJIHAETCS Ha
0oJiee JKECTKUX pekuMax (Mpu MEHbIIHX L. ), 4eM ToueuyHas. B cBsi3u ¢ 3TUM, a Tak-
K€ U3-3a YMEHbBIIIEHHOTO COMPOTUBIICHUSI CBAPUBAEMBIX JE€Tajeil, BBI3BAHHOTO HAJIH-
YreM BMATHH Ha UX TOBEPXHOCTHU U CKIIEHKH B KOHTAKTE «JI€Tallb — JACTallb», 00pa3o-
BaBIIMXCS MpU (HOPMUPOBAHUM MPEABIAYIICH TOUKH, |, MpU 1MIOBHOM CBapke ¢ mpe-
PBIBUCTHIM BKJIFOUEHUEM TOKAa 3HAYUTEIBHO OOJIbIlIe, YeM Mpu TodeyHou. OpgHaKo
IIPY IIOBHOW CBapKe LIBETHBIX CIIABOB i, yCTaHABIMBAETCS HE HUXKE, a JIJISl BBICOKO-
MIPOYHBIX AFOMUHHUEBBIX CIIABOB JIa)Ke€ BBIIIE, YeM MPU TOUEYHOU cBapke. B cBsi3u ¢
3TUM paznuuue |, Mpu NOBHOW U TOUEYHOU CBapKe I[BETHBIX CIIJIABOB HEBEJIUKO.

[Ipu cBapke mepBoOi TOYKM LIBAa BMATUHBI HA [IOBEPXHOCTH JETAJICH U CKIICHKA
B UX KOHTAKT€ OTCYTCTBYIOT U CONPOTHUBIICHUE JECTAIECH TaKO€ ke, KaK U MPU TOUEU-
HO cBapke. [lorTomy [Isl mpemynpekIeHUs MeperpeBa COCAUHEHUs] U BBIILJIECKA
pacIuUIaBJIeHHOTO0 MeTaia TOK |l Mpu cBapke mepBOM TOUYKH JOHKEH ObITh Ha 10 —
15% MeHbliIe, yeM MpuU CBapKe BCETO IIBA.

Ycunue 31eKTpoA0B NMPH MIOBHOM CBapKe JOKHO OBITh HECKOJIBKO BBIIIE, YEM
npu toueyHoil. [lo Mepe noBeiieHust V., pa3nuuue B 3HaYEHUSIX Fcg U 1IOBHOU U
TOYEYHOI CBapKe pacTeT. YCWIHME C)KATHUsl ONPENENSIETCS pa3MepaMu POJUKOBBIX
anekTpooB. [Ipn HOpManmsHOM auamerpe poaukoB (200-250 mm) m HOpMATBHOU WX
mmpuHe (4-8 mm) ynenpbHOE [aBlIEHHE PEKOMEHIYETCs BBIOMpATh B IMpenesax
50 - 150 MH/m* (5-15 kr/mm®). JI1st ONpEACCHAS YCHIIAS CKATHS TOMB3YIOTCS ITH-
HAaMOMETPOM.

Bnusgnaue termodu3anyeckux CBOMCTB CBApPHMBAEMBIX METAJIJIOB HAa BBIOOp Mapa-
METPOB PEKHUMOB ITPHU LIOBHOM CBapKe Takoe e, Kak U Mpu ToueuHoil. B tabn. 7.4
JIaHbl PEXKUMBI MPEPHIBUCTON CBapKW HU3KOYTIEPOJAUCTON cTanu, a B Tadd. 7.5 —
PEKUMBI CKOPOCTHOW CBApKU HU3KOYTJIEPOAUCTOM CTalld Ha NMOCTOSIHHOM TOKE IpHU
HEMPEPHIBHOM BKIIIOUEHUU TOKA. OpHEHTUPOBOUYHBIE PEXKUMBI CBAPKU HU3KOJIETH-
POBaHHBIX CTaliel (C mocienyrolieil o0padoTKOW neTanel B Medr) MPUBEICHBI B
TalJ. 7.6. Pe:XuMBI CBApKU KapOMPOYHBIX CILIaBOB MPUBEAECHBI B Ta0a. 7.7. OpueH-
TUPOBOUYHBIE PEKUMBI CBAPKH HEKOTOPBIX MApOK HU3KOYIJIEPOAMCTBHIX CTajed u
KapOIPOYHBIX CIIJIABOB NMPUBEJICHBI B Ta0J. 7.8.

CKOpOCTh CBapK{ 3aBUCUT OT MOUIHOCTH MAILMHBI U TOJIIMHBI CBAPUBAEMBIX
auctoB. OOBIMHO TMpU CBapKe C TMPEPHIBATENIEM TOKa CKOPOCTh COCTaBJISET
0,5...3,0m/ mur. CxopocTh CBapKu U3MEPSIOT CieayromuM oopazom. Ilpu xomocTom
X0Jle MaluHbl (0€3 CBAPOYHOrO0 TOKA) MEXIY POJHUKAMU MPOMYCKAIOT CTAIbHYIO
nojiocy JuHOM | = 1 M, Mo ceKyHIOMEpY 3aMepsIIOT BpeMs e¢ ABMIKEHUs { U cKo-
POCTb CBapKHU MOJICYUTHIBAIOT IO opMyJie
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Tabnuua 7.4 — PexxuMbl IPEPHIBUCTON CBAPKU HU3KOYTIEPOJUCTON CTaIU

Tommmnaa

. les, KA tes, C t, C Fes, kKH Vs, M/MUH
JeTajie, MM

0,5 7-8 0,02-0,04 | 0,04-006 | 15-2 12-1,4
0,8 85-10 | 0,04-0,06 | 0,04 -0,08 2-3 1-1,2
1 105-12 | 0,06-0,08 | 0,08-0,1 3-4 0,8-0,9
1,2 12 -13 0,08-0,1 0,1-0,12 4-5 0,7-0,8
1,5 13-1451| 0,12-0,14 | 0,12-0,14 5-6 0,6-0,7
2 155-17| 0,16 -0,18 | 0,18-0,22 7-8 0,5-0,6
3 18-22 | 0,24-0,32 | 0,28-0,34 | 10-11 0,4-0,5

OOBIYHO MOTYYaAIOT 3aMEPBI JJIsI MUHUMAJIBbHONW U MAaKCUMAJIBHOW CKOPOCTH.

CBapo4HbIil TOK 3aBUCUT B OCHOBHOM OT TOJIIHMHBI U MapKU CBAPUBAEMOTO Me-
Tajula, a TAKXXE CKOPOCTH CBAapKM M JUIMTEIBHOCTH LIMKJIA. B cpenHeM mpu moBHOU
CBapKe TOK BbIOMpAIOT B 1,5 — 2 pa3za OoybLIKi, YeM /Ji aHAJIOTUYHbIX JeTalel Ipu
TOYEYHOU cBapke. [ u3MepeHusi CBapOYHOro TOKA KEJIaTEeNbHO KCIOIb30BaTh MO-
Ka3bIBaloOLIUe MpUOOpHI, HapuMep UMNyJbcHbIN amnepmerp ACT-2, onucanue Ko-
TOpPOTO TpHUBEAeHO B mabopaTopHoit padote Ne 4. [Ipu orcyTcTBUU Takux mpuOOpOB
MOKHO U3MEPUTh NMEPBUYHBIA TOK M MEPECUUTATh €ro Mo KOdPUIUeHTy Tpanchop-
MaIliH, KaK 3TO TIOKa3aHo B JabopaTopHoit padoTe No 1.

Tabnua 7.5 — PexxuMbl CKOPOCTHOM CBAPKU HU3KOYTJIEPOAUCTON CTAIIH

Tonmuua geraneit, MM | t,, € dvv | F,, xkH |l kKA
8 2,5 21

08 12 2 8 22

4 5 7,5 23

1,5 6 10 28

6 5 15 30

3 7 15 35

2 4 6 15 35

7 20 40

[{ukn 1IOBHOW CBapKu C MpephIBaTelieM TOKa CKIIAJIBIBACTCS M3 MPOIOJIKU-
TEJIbHOCTU BKIIFOYEHUS TOKA MPU CBapKe OJIHOM TOUKH 1., M MPOJOIKUTEIBHOCTH Ma-
y3bl MEXK/y MOCJIEI0BATEIIbHBIMU BKIIFOUEHUSIMH TOKa t;;, T. €.

t, =te +1,.
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Tabnuna 7.6 — PexxuMbl cBapKu HU3KOJETHUPOBAHHBIX CTAJIEd C MOCIEmyto-

e TepMooOpadoTKOM

TOHHJUH na less KA tes, C ty, C Fes, KH | Vs, M/MUH
JeTajned, MM

0,5 /-8 0,11-0,12 | 0,12-0,16 | 3—-35 | 0,8-0,9

0,8 7,5-851012-0,14 | 0,14-0,2 35-4 | 0,7-0,8

1 9,5-105| 0,14-0,16 | 0,18-0,24 5-6 0,6 -0,7

1,2 12-135] 0,16-0,18 | 0,22-0,3 |55-65| 055-0,6

1,5 14 -16 0,18-0,2 | 0,26 -0,32 8-9 0,5-0,6

2 17-19 0,2-0,22 03-036 [10-115| 05-0,6

2,5 20-21 | 0,24-026 | 0,32-04 | 12-14 | 04-05

3 22 - 23 03-032 | 036-044 | 14-16 | 03-0/4

Tabmuua 7.7 — PexXxuUMBbI CBapKH 5KapONpPOYHBIX CILUIABOB
TOHHM? a |, KA e, C ., C Fes, kH Vs, M/MUH
JeTaje, MM

0,3 5—6 0,06-0,1 0,06-0,1 4-7 0,6-0,8
0,5 45-7 | 008-0,12 | 0,08-0,14 | 5-85 0,5-0,6
0,8 6—-8,5 0,1-0,16 | 0,16-0,22 | 6-10 0,3-0,45

1 6,5-951]014-0,18 | 0,24-028 | 7-11 0,3-0,45

1,2 7-10 0,16-0,2 | 028-0,32 | 8§-12 0,3-04
1,5 8—-115 | 0,2-0,26 0,38-0,5 9-13 025-04

2 95-135| 024-032 | 048-06 | 10-14 | 0,2-0,35

2,5 11-14 03-038 | 056-0,68 | 11-16 | 0,15-0,3
3 12-16 | 0,36-0/46 | 06-0,/8 | 12-17 | 0,15-0,25

[TpoaoMmKUTENLHOCTD IUKJIA MOXKET OBITH OIpeieeHa o popmyJie

TJ¢ a — IIar TOYeK, MM,
V — CKOPOCTh CBapKH, M/MHH.

t

.
" 50v’

t o
OTtHomeHue tc—g OoNpCaACICTCA CBOUCTBAMU CBAPHUBACMOI'O MCTAJLJIA U IJIsI HHU3-
y

Koyriepoauctoi crainu coctapigeT 0,4 — 0,6. IIponomKUTEIbHOCTD BKIIOUEHUS TOKA
3aBUCHUT OT TOJIIMHBI METAJJIA O U MPU CBAPKE HU3KOYTIECPOJUCTON CTAIA MPUMEPHO
cocrasisier (0,06...0,08)0 .

[Ipu mOBHOM CBapke BO3MOXKHO IOJYYEHHUE HE TOJBKO HAXJIECTOYHBIX, HO H
CTBIKOBBIX CO€IUHEHMU. ISl 3TOr0 MEX1y POJIMKAMU U JETaJIMU ITOMELIAKOTCS JBE
TOHKME HAaKJaJKH M3 TOTO K€ METaJIa, YTO W CBAPHBAEMbIE JETANIMU. |OJIIIMHA
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Haknagok cocrasiser 0,2 — 0,3 mMm, mmpuna — 3,5 — 6 mm. [Ipu cBapke BCTBIK C
HaKJIaJKaMH He TpeOyeTcs CIEeLHATbHONM MOJATOTOBKM CBAapUBAEMbIX KPOMOK M J10-
MyCKaroTcs 3a30pbl mupuHOM 10 20% TonmuHbl aetaneil. B 30ne mBa obpasyercs
yroauienue, papHoe 10 — 50 % TonmuHbl neraneil; mpu He0OXOAUMOCTU 3TO yTOJI-
HIEHUE MOXET OBITh CHATO MyTEM MEXaHWYECKOM 00paboTKH.

[IpaBUIBHO YCTAHOBJIEHHBIM PEXUM CBAPKH FapaHTUPYET BBICOKOE KAaYECTBO
mBa. [Ipu HapymieHun pekuma CBapKu MOTYT OOpa30BBIBATHCS TaKHe AEPEKThI, KaK

MIEPEKOr, HEMpoBap, BBIIUIECKH, TIIyOOKHEe BMIATHHBI W T. 1. (puc.7.9 u Tabm.
7.4-1.8).

Tabnuna 7.8 — OpueHTUPOBOYHBIE PEKUMBI IIIOBHOM CBApKU JIeTalel U3 CTaIH
U KapOIPOYHBIX CILJIABOB
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Oroxokennas xomnoxn- | 0,5 4,0 1-2 0,040,04/8-10 |1,0-2,0
HOKaTaHas Hu3Kko- | 1,0 5,0 3-5 0,08/0,12/12-15|1,0-15
yriepoaucrasa ctainb | 1,5 7,0 4-6 01 [014,14-180,6-1,0
2,0 90 ([(5-7 0,14 0,16 |16 -20 |0,5-0,6
3,0 11,0 |75-9 ]0,18/0,18|20-24 |0,5-0,7
Huskonerupoannas | 1,0 6,0 [3-6 0,1410,1 ]10-12 |0,5-0,6
crais 30XT'CA 1,5 70 |4-7 0,18 0,12 /15-17 |0,5-0,6
2,0 90 (5-8 02 (02 |17-20|0,5-0,6
AycrenutHass ctaib | 0,5 4.0 15-4 10,06 006|4-8 10-25
X18HIT 1,0 6,0 |3-6 o1 (01 |8-10 |0,6-1,0
2,0 90 (6-10 |0,14/0,16{10-14 |05-0,7
3,0 11,0 |12-13 |0,16 /0,18 |15-17|0,5-0,6
Kaponpounsie cruta- | 1,0 6,0 |[5-6 0,1210,12/10-13 |0,7-1,0
BBl THma Huxpom | 1,5 7,0 7-85 10120,14|13-15(0,7-1,0
XH75T, XH78T 2,0 90 (9-10 |0,14/0,16(14—-17 |0,6-0,7

[Tepexxor oOpa3yeTcss B pe3ysbTaTe CIMIIKOM OOJBIION BBIICPIKKHU MO TOKOM
(t.z), MAJIOTO JABJCHHUS, MAJIOH CKOPOCTH CBapKH W ILUIOXOTO MPHUJICTaHUs CBapHUBac-
MBIX AeTanieid. [lepexxor xapakTtepusyercs OKHUCIECHHON MOBEPXHOCTHIO M OOJIBIINM
OpEO0JIOM IIBETOB MOOEKATIOCTH BOKPYT OT/IEIBHBIX TOUCK.

[IpyurHaMy HempoBapa SBJISIFOTCS MaJlbld TOK, HEIOCTATOYHOE BpPEMS BBbI-
JEPAKKHU NOJ TOKOM, MAJIOE JABJIICHUE W CIMILKOM BBICOKAas CKOPOCTh CBapku. [Ipwu
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CBapKe MeTajlla C 3arpsA3HEHHOIN MOBEPXHOCTHIO MOTYT OOPa30BBIBATHCS MEPEKOT U
Henpoap. O4eHb 4acTo MpH 3TOM HAOJIF0IaI0TCS BBIIIECKH METAILIA.

I'myOGokue BMATHUHBI 00pa3ylOTCs MPU MalOM IIHUPUHE paboydeil MOBEPXHOCTHU
POJIMKOB U CJIMILKOM OOJIBILIOM JaBlIeHUU. ['TyOMHA BMSTHH HE JOJIKHA MPEBBIIIATH
10% TONMIMHBI CBAPUBAEMBIX JINCTOB.

KauecTBO cBapHBIX LIBOB MpOBEPAIOT Ha obpasmax. C 3Toil Lenablo Ha ycTa-
HOBJICHHOM DPEKMME CBAPUBAIOT JIBE€ IUIACTUHBI, KOTOPHIE CHayaja OCMAaTpUBAIOT, a
3aTeM pa3pyLIaloT B Pa3pbIBHBIX MalllMHaX WU TUcKax. [Ipu sTom onpenensercs Be-
JMYMHA pa3pyLIarollero YCWINs U Xapakrep paspyuieHus. @opma obpasua s uc-
NbITAHUN Ha PacTsKEHHE NpHUBeaeHa Ha puc. 7.10, a.
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a — HeMpepbhIBHAS CBapka; O — MpephIBUCTAas CBApKa; B — IIIarOBasi CBapKa;
| — Tox; P — ycunue cxxarusi; S — nepeMenieHue pojauKoB; ¢ — IIar moilaqu
POJIMKOB

Pucynoxk 7.9 — JluarpaMMbl IIMKJIOB IOBHOM CBapKH

Jlnst ompeneneHusi TEPMETUYHOCTH IIBOB CBApPHUBAIOT «KapMaHbD» (CM. pHC.
7.10, 6). OTo ABe TUIACTUHBI, 0OOBapeHHbIe 10 ayre. [locne cBapku ¢ MOMOIIBIO 3yOu-
Ja TUTACTUHBI OTTHOAI0T M BMECTO pazbeMa HaJUBAETCA HECKOJIBKO TPAMMOB KEPOCHU-
Ha. /[ mydmiero BeIABICHHS AEPEKTHBIX MECT BHEIIHIOI YacTh «KapMaHa» Mpej-
BapUTEIIHPHO TOKPHIBAIOT BOJHBIM PACTBOPOM Meja WM KAOoJWHA M MPOCYIIUBAIOT.
HemnotHocTr mBa 00HAPYKUBAIOT TIO MOSBICHHUIO KUPHBIX P’KAaBBIX TOUEK HA MEJIO-
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BOM WM KAaOJMHOBOM IOKpHITHH. [lOosBIEHME OTHENBHBIX TOYEK YKa3bIBa€T Ha
HaJIMYME HEIUIOTHOCTEH (HAapUMeEp, MECTHBIX MPOKOTOB), & MOSIBIEHHE IOJIOCOK
CBHJIETEJILCTBYET O 3HAYUTEIIbHBIX HETPOBApax.

Mecto MapkmpoBKH Kponxa paspena
30 THCTOR
PLLIL -, [y
- HH— G —» .
L1ll y Pomuxopi
|~
100 —m i
- —
u::-T e 0—t " ™ Oxpacka
0 METOEEIM PACTEOPOM
a 0

Pucynox 7.10 — O6pa3siisl 17151 UCTIBITAHMS IIIOBHOM CBApPKU

7.2 lIpoBeaenue padoTsl

O0GopynoBanue U MaTepUaJIbI

|

MaruHsl 1151 IOBHOM CBApKH C pa3IMYHbIMU MEXaHU3MaMHU CKATHSL.

2 Awmmepmerp tuna ACT-2 (mpu OTCYTCTBHHM €r0 MOXHO HCIIOIB30BaTh aMIiep-
METp U JBa BOJBTMETPA, IPUMEHsIEMbIE B TabopatopHoil padote Ne 1).

3 IlnmacTuHbI U3 TMUCTOBOM XOJIOAHOKATAHOW HU3KOYTJIEPOJUCTON CTAIN TOJIIHHON

0,5 -2 MM (80x200 mm).

Cexynnomep.

Men unu KaoJuvH.

Kucrouku.

[TepenBrxHON 1abOpPATOPHBIM CTOJI ¢ HAOOPOM HEOOXOJIUMBIX MPOBOJOB, WH-

CTPYMEHTOM U CHELOICKIOM.

8 Omnucanusi, 4epTEKU, CXEMbI U HEOOXOIMMBIE CIPABOYHBIE MATEPUAIIBI.

~NOo O b~

A O3HakoMJIeHHE C KOHCTPYKUMEH OBHOW MAIUHbI

[lo 3amanuio mpenojgaBarens JOJKHA ObITh XOPOLIO U3yY€HA OJJHA U3 MAIIHH C
neJalbHbIM, 3JEKTPOMEXaHUUYECKUM WJIM TTHEBMAaTUYECKUM IPUBOJIOM MEXaHU3Ma
cxkarusi. C MallMHaAMU OCTAJIbHBIX TUIIOB CJIEAYET TOJBKO 03HAKOMUTHCSI.

1 BxumaTenbHO MPOYUTATH OMMCAHUE IIIOBHOW MAIIMHBI, HAUTHU €€ OCHOBHBIC Yy3-
JIbl, YSICHUTh UX HA3HAYCHHE M CXEMAaTHUYECKH 3apHCOBATh OOIIYI0 KOMIOHOBKY
MAITHHBI.

2 OxapakTepu3oBaTh MEXaHH3M CHKATHsI, CXEMaTHYECKH 3apUCOBATh €0 YCTPOU-
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CTBO U 3aMEPUTh MUHUMAIbHOE U MAaKCUMAJIbHOE YCUIIME CIKATHUS.
3 Ormmucath TN TpaHnchopMmaTopa U BEIUEPTHTH CXEMY PACIIONIOKECHUS MTEPBUYHON
U BTOPUYHON OOMOTOK.

3apucoBaTh CXEMY U MOSICHUTH pabOTy MEePEeKII0YaTeNs CTyIEeHEH MOIIHOCTH.

[IpuBecTn cxeMy MexaHHW3Ma BpAILLEHUS POJIMKOB, OMUCATH CHOCOO M3MEPEHHUS

CKOPOCTH CBApPKHU U ONPEAEIUTh MaKCUMaIbHOE 1 MUMHUMAJIbHOE €€ 3HaUECHHUE.

6 Omnucarbs TUI NpepbIBaTENs TOKA, ONPEACIUTh YUCIO IPEPhIBAHUNA TOKA B €]IU-
HUIy BpEMEHH, a TaKK€ MOJCUYUTATh MPOJOJIKUTEIBHOCTh LIMKIIA, TMPOAOIKH-
TEJIBHOCTh CBAPKH U MPOJOJIKUTEIbHOCTD Ay 3Bl.

7 Onpenenurts BbUIET, BBIYEPTUTh KOHCTPYKLHUIO POJIMKOB U YCTAHOBHUTH, U3 KAKO-

IO METaJIa OHU U3rOTOBJIEHBI.

BrruepTuth cXeMy BOASIHOTO OXJIAKIEHUS.

9 CocTaBUTh TEXHHUECKYIO XapaKTEPUCTHKY MAITHHBI.

o~

oo

b BoisiBiieHHe BIMSHUSA OTAEIbHBIX IAPAMETPOB PeKUMA IIOBHOM CBAPKH HA
BHEILIHMH BU/I U KAYeCTBO CBAPHOI'0 COCAUHEHMSI

1 3arotoBuTh TabIUILY IS 3alUCH JAHHBIX U3MEPEHUN U HaOmoneHuil (cM. hop-
My OTYETA).

2 Jlns maHHOW TOJNIIMHBI METaia mojgoOpaTh Mo TabJlMIlaM pEeX UM CBAPKH HU3-
KOYTJIEPOJUCTON CTalIi U HACTPOUTH MAITUHY.

3 CBapuTh JBe IJIACTUHBI, OIICHUTH MOTYYEHHOE COSAMHEHUE 10 BHEITHEMY BHUIY
Y BHECTH HEOOXOMMBbIE TIOTIPABKU B TIEPBOHAYAIEHO BEIOPAHHBIN PEKUM.

4 TloBTOpUTH CBapKy IJIACTUH, OMPEIEIsis IPU 3TOM CBAPOUYHBIN TOK, YCHIIUE CHKa-

THS U CKOPOCTh CBAPKH.

CBapuTh «KapMaH» U UCHBITATh €T0 KEPOCUHOM.

CBapuTh 1IECTh IIBOB, U3MEHSISI TIPU 3TOM B OJIHY U APYTYI0 CTOPOHY OJHMH U3

napaMeTpoB pexMMa: a) CBAPOUHBIM TOK (IIPU MOMOIIM MEPEKIIoYaTeNsl CTyme-

HEeW MOIIHOCTH); 0) ycuiaue ckatus (IIpU MOMOIIU HaTATa MPYKUHBI WIW JTaBJe-

HUS C)KAaTOr0 BO3/IyXa); B) CKOPOCTh CBApKHU (IIPU MOMOIIM CMEHHBIX IIECTEPEH

WM BapuaTopa CKOpoCTe).

7 Omnpenenutb Ka4€CTBO CBAPHOTO COECIMHEHUS O BHEIIHEMY BUAY U IOCJE pa3-
pyIIeHus 00pasIoB.

o O1

KoHTpoJibHBIE BONIPOCHI

1 Ha3oBuTe OCHOBHBIE y3JIbl IIOBHBIX MAIIWH JJIsI KOHTAKTHOM CBapKH.

Onumure paboTy MIOBHBIX MAalIUH C MEJANbHBIM (MPYKUHHBIM), JIEKTpOMeXa-
HUYECKUM U MHEBMATHYECKUM IPHUBOJIAMH.

Kak ycTpoeHbpl MEXaHM3MBI BPALIEHUS POJMKOBBIX dJIEKTPOAOB?

Onumunre ycTpoiucTBO CKOJB3SAMIIMX TOKONIOABOIOB.

KakoBo Ha3HaueHne U KaKk yCTPOEHBI IPEPHIBATENIN TOKA?

HauepTure BO3MOXKHBIE [IUKJIIBI IIIOBHOM CBAPKH U MOSICHUTE UX.

UTo BXOJUT B PEKUM IIIOBHOM CBAPKU U KAaK €ro BEIOMPAIOT?

N

~No o1tk w
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8 KakoBo BiMsHHE OCHOBHBIX IMapaMETPOB PEKMMa IIOBHOM CBapKH Ha KaueCTBO
CBApHOIrO MmBa?

7.3 Otuer o s1abopaTopHOil padore Ne 7
N3y4yenne KOHCTPYKIUH IIOBHOM (POJIMKOBOI) KOHTAKTHOM MALIMHBI U CBAPKA

Ha Hell HU3KOYIJIEPOAUCTOM CTAIH

damuins CTyJIeHTa
['pymnma JlaTa BeIMOTHEHUS PAOOTHI

A O3HaKkoMJIeHHe ¢ KOHCTPYKIHel OBHOM MAaIIUHbI

(O6mras cxema IOBHOM MalTWHBI ¢ 0003HAYEHUEM OTIEIbHBIX Y3JIOB)
(CxeMa MexaHU3Ma CHKaTHS)

Yeunue cxarus:
a) MUHUMAJIBHOE:
0) MaKcUMabHOE:

(CxeMa pacrnonoxeHusi 0OMOTKHU TpaHc(hopmaTopa)
(CxeMa nepexiroyaTessi CTyleHel MOIHOCTH)
(Cxema mexaHn3Ma BpalleHUs! POJTUKOB)

CkopocTh CBapKH:
a) MUHUMaJIbHAS:
0)MakcuMabHas:

Tabnuia — XapakTepucThka IpepbIBaTeNs TOKa

Tun npepsl- | Yncno npepeiBa- [IpoAOIKUTETBHOCTS, C
BaTeIsA HHUH TOKa N/c uKJia f; CBapku i, nayssl t;
min max min max | min max | min max

(Cxema BbLIIETA AJIEKTPOJIOB)
(Cxema BOJSIHOTO OXJIQXKICHUS)
(Texnnueckast XapaKTEpUCTUKA MAIINHBI)

b BoisiBiieHHe BIMAHUSA OTAEIbHBIX IAPAMETPOB PeKMMA IIOBHOM CBAPKH HA
BHELIHMH BU/I U KAYeCTBO CBAPHOI'0 COCAUHEHMS

(Ocku3bl CBapHBIX COEMHEHUH C YKa3aHUEeM MecCT J1e(hEeKTOB)
BriBoibl 10 padoTe
[Tonmnuce ctyneHTa
3aKJII0ueHNE TPEernoaaBaTens
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Tabnuua uist 3anuceil JaHHBIX U3MEPEHUI U BBIYUCICHUN

1 1 ,';4 o 1 1
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Hopwmanbnbii

C YMCHBIICHUCM OJI-
HOT'O U3 I1apaMCTpPOB

C yBenu4yeHuem OJIHO-
ro U3 napaMeTpoB

8 IABOPATOPHAS PABOTA Ne 8

W3YUEHHUE YCTPOHUCTBA Y PABOTHI THPUCTOPHBIX
KOHTAKTOPOB

8.1 O01mue cBeaenus

B ognodazHbix ManmmHax KOHTAKTHOW CBApKHU BKJIIOUEHHE U OTKJIIOUCHHE CBa-
POYHOTO TOKa OCYHIECTBISICTCS THUPUCTOPHBIMU KOHTakTOpaMu. CHHXPOHHOCTh
BKJIFOUCHUSI CBAPOYHOIO TOKA, MPOTrPaMMHUPOBAHUE €r0 JEUCTBYIOLIErO 3HAYCHUS U
3aJlaHi€ 3aKOHOB €r0 PEryJIUPOBAHMS, JUTUTEILHOCTh MPOTEKAHUS TOKAa 0OecreunBa-
I0TCS PA3IUYHOTO POJia YIPABISIONIMMU OJIOKAMH, PEryJIsTOpaMH CBApOYHOTO IHKIIA,
yCTpONCTBaMU Ha 6a3e MUKPOCPEACTB YIPABISIONIEH BHIYUCIUTEIEHON TEXHUKH.

Panee BbImyckaBmImecs THPUCTOPHBIE KOHTAKTOPHI C BOJSIHBIM OXJIAXKJICHUEM
KT-1, KT-02, KT-03 u KT-04 B koMIjieKTe C IpOrpaMMHBIMH PETYJISITOPAMH LMK
CBAPKH MO3BOJIWJIA NPAKTUYECKU MOJTHOCTHIO 3aMEHUTh KOHTAKTOPbl HA UTHUTPOHAX
U YJIy4IlllUTh KAQY€CTBEHHbBIC MOKA3aTeIM MAIUH JJIsl TOYCUHOU, IIOBHOU U pelibed-
HOM CBapKu — TOBBICUJIM HAJIEKHOCTh PaOOThI, UCKIIIOYIIN MPOIYCKU BKIIOUCHHS
CBapO4YHOro Toka, yBenuuuiau KII/] mamuvH u CHU3UIM pacxol OXJIAXKAAIOIIEH BOBI.
BMecte ¢ TeM HaKOIUIEHHBIN OMBIT AKCIUTyaTallMd 3TUX KOHTAKTOPOB BBISIBUWI U UX
OCHOBHBIE HEIOCTAaTKU. K HUM OTHOCSTCS 4acTO€ 3aCOpPEHUE TMIpOopesie, KOHTPOJIU-
PYIOLIKUX Pacxo]l OXJIAKIAIOUIEH BOJbI, BBIXOJ U3 CTPOS OTIEIbHBIX 3JIEMEHTOB IpHU
CJIIy4alHOM IIONAJaHUHA HA HUX BOJBI U3 CUCTEMBI OXJIAXKJICHUS, BBIXOJ U3 CTPOS TH-
PUCTOPOB, OTHOCUTEIHHO OOJIbIIINE TA0APUTHI KOHTAKTOPOB U PSIT IPYTHUX.

B Hacrosiee Bpemsi cepuitHO BbITycKaroTcss KoHTakTophl TunoB KT-07, KT-11
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u KT-12 (puc.8.1). B HuUX ycTpaHEHbl OCHOBHBIE HEJOCTATKH YCTAapEBIIUX THUIIOB
KOHTaKTOOBKT-l, KT-02, K-3vI/I K-04.

7 :

s

a—KT-07; 6 — KT-11E; 8 — KT-12C
Pucynok 8.1 — KoHTakTOpBI THPUCTOPHBIE

Konrtakropamu KT-07 KOMIUIEKTYIOTCS MalllMHbl MOITHOCTHIO 10 150 kB-A.
OTH KOHTaKTOPbl UMEKT BO3AYIIHOE OXJIAXACHUE. Takhue KOHTAKTOPbl KOMIUIEKTY-
IOTCSI TUPUCTOPAMU IITHIPEBOW KOHCTPYKIMM €IUHON CEepUH B MeTajlIoKepaMuye-
CKUX KOpITycax ¢ MOBBIMIEHHON IuKIocToiKkocThio T171-250 (TY 16-279.105-81) ¢
oxnaaurensmu 0181-80 (TY 16.279.377-83).

Konrakropel KT-11 u KT-12 ucnons3yrores 1uisi MalliiH OOJbIIEH MOLIHOCTH
U KOMIUIEKTYIOTCS TUPUCTOPAMH TaOJIETOYHOTO MCIHOJHEHHS COOTBETCTBEHHO THIA
T2-320 u T500 (TY 16-529.793-73). DT TUPUCTOPHI UMEIOT BOJASTHOE OXJIAXKICHUE.
JIJ1st KOHTPOJIST TeMIlepaTyphbl OXJIaJAuTeNed BMECTO NMPUMEHSEMbBIX paHee THJIpopere
tuna PI'C B xonTakTopax KT-11 n KT-12 npumeHeHbl TepMoOpene Ha OCHOBE TEPMO-
OMMETAINTNYECKUX CIA00BBITYCKHBIX chepudeckux MemOpaH (mauckoB). [lelicTBue
TEpMOpESIe OCHOBAaHO Ha CBOMCTBE JMCKAa CKaYKOOOPAa3HO M3MEHSATh HAalpaBieHHE
nporuba (BBIXJIONBIBATH) MPHU JOCTIKEHUU 3aJaHHOW Temmeparypbl. B HacTosiee
BpeMsI B KauecTBE TAaKOTO TEpPMOpEJe, OTBEYAIOUIET0 TPeOOBaHUSIM MPUMEHEHUS B
TUPUCTOPHBIX KOHTAKTOPAX M0 MHTEPBAILy TEMIEPATyp cpadaTbiBaHusl, IPUMEHSIETCS
B ocHoBHOM JIPT-b-60. Pene umeer temnepatypy cpabatbiBanusi (60+5) °C u Tem-
nepaTypy BO3BpaTa Ipu oxXJaxiacHun (45+10) °C. JlaTuuk pere KpemuTcst K MI0CKOi
MOBEPXHOCTH OXJIAJUTENsE TUPUCTOpPA NMPU MOMOUIM NpYKuHsAer ckoObl. [Ipu no-
CTH)KECHUM YCTaHOBJICHHON TEMIIEPATypPbl KOPITyCa OXJIAAUTENS U KOPITyca pese JUCK
BBIXJIOINBIBAET U YEPE3 TOJIKATEIh, KOPOMBICIO M KOHTAKTHYIO MPYKUHY Pa3MbIKAET
KOHTaKThl pesie. Pa3MmpIkaromye KOHTaKThl BKJIKOYAKOTCS MOCIEAOBATENBHO B LEMb
3amycka («Ieaanby) peryasaropa HUKia uin 0J0Ka yrpaBlIeHHs JUIsl COXPAHEHUS YeT-
HOCTH TIOJTYBOJIH TOKA, IPOXOSAIINX Yepe3 TpaHCc(HOopMaTop CBAPOYHON MAIIHHBI.

B nponecce skcrutyataiiii Ha TUPUCTOPAX MOTYT BO3HUKATh KPaTKOBPEMEH-
HbIE€ UMITYJIbChl TEPEHANPSIKEHUS, KOTOPbIE MOTYT MHPHUBECTH K 3JIEKTPUUYECKOMY
npo0O00 TUPUCTOPOB. BO3ZMOXKHBIMU MPUUMHAME MEPEHANPSKEHUN SIBISIIOTCS TPY30-
BbI€ WJIM KOMMYTAIIMOHHbIE NIEPEHANPSIKEHHSI B CETH, a TAaKK€ BHYTPEHHUE NEpeHa-
NpsDKEHUS] B CBAPOYHOM MalllMHE, MOSBIISIIONIMECS B MOMEHT pa3MbIKaHUSI JIEKTPO-
JIOB TIOCJI€ MHTEpPBAJIa ¢ HECUMMETPUYHBIM 110 (ha3e BKIIOUEHUEM TUPUCTOPOB BCIIEI-
CTBHUE pa3pbiBa TOKA HAMATHUYMBAHUS CBApPOYHOTO TpaHchopmaTopa.
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JIns 3aUThl OT KOMMYTAIMOHHBIX ITEPEHAINPS)KEHUN UCIIOJIB3YIOTCSI BAPUCTO-
PBl — HEJIMHEWHBIE MTOIYITPOBOIHUKOBBIE (OKCHIHO-IITUHKOBBIE) PE3UCTOPBI C CUMMET-
PUYHOHN BOJIBT-AMIIEPHOM XapaKTepUCTUKONW. OHM BKIKOYAKOTCS MapAJJIEIBbHO THPH-
CTOpaM.

B konrtakTopax 6onee craporo tuna (KT-02, KT-03 u KT-04) snekrpuueckas
cXeMa IpeaycMaTpuBaia OJIOKHPOBKY BBIIPSIMUTEIBHOIO PEKHMMA M 3alllUTy TUPH-
CTOpPOB OT IepeHanpskeHUui. C MOSBICHUEM HOBBIX CUCTEM YIPABIICHHMS, PETYJISATO-
POB LIMKJIa CBapKU M KOHTPOJJIEPOB Ha 0a3e OAHOKPUCTAIIBHBIX MUKpOOBM, rae
OpeIyCMOTPEHA B TOM WJIM MHOM BUJE aBTOMAaTHYecKasi HacTpoiika Ha K03 pUIHueHT
MOIITHOCTH CBAPOYHOM MAILHMHBI WU MPUHATHI CHELNUATIBHBIE MEPHI 110 UCKIIFOYEHUIO
BEPOSTHOCTH BO3HHUKHOBEHHMS BBINIPSIMUTEIBHOTO PEXUMA B KOHTAKTOPE, MOSBUIACH
BO3MOKHOCTb YIPOIICHUS U YHU(PHUKAIIMH CXEMbI KOHTaKTOpa.

[IprammnuansHeie cxembl KOHTakTOpoB KT-07, KT-11 u KT-12 ortnuuarorcs
mume mapamerpamu neneid R1-Cl u tumamu tupuctopoB. Pene B KOHTakTOpax
KT-11 u KT-12 u BKIItOUEHHE UX PA3MBIKAIOIIUX KOHTAKTOB B LIETIb 3AITyCKAa CUCTEMBI

yrpaBiieHHs Ha cxeMe (puc. 8.2) He NPUBEICHBI.
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Pucynok 8.2 — [IpyHIMnuanbHbIe dJEKTPUUECKUE CXEMBI KOHTAKTOPOB
KT-07, KT-11 u KT-12

Ha cxeme moka3aHo MOJKITIOYEHHE KOHTAKTOpa K MUTAIOIIEH CETH U K CBapOU-
HOoMy TpaHchopmaropy T1M depes TpaH3UCTOPHBINA CHUIIOBOM 32)KUM 3 KOHTaKTOpA.
DTOT K€ 3aXHM 3 BMECTE€ C 32)KUMOM | BBIBEJICHBI HAa BBIXOJIHOHN pa3beM IIeTei
yIpaBICHUS] KOHTAKTOpa JJIsl MOJKIOYEHHS TMTAHUSI CUCTEMBI YIpPaBICHUsS U 1eTen
CUHXPOHM3AIMHU (Ha30CABUTAIOIIETO YCTPOICTBRA.

Cxembl KOHTAKTOPOB COXPAaHSIOT YHU(PUIMPOBAHHBIA y3€71 MHAMKAIMHU TOJI-
HO(A3HOTO BKIIFOUCHHS KOHTAKTOpa Ha 0Oasze mammbl Tieromero paspsga MTX-90
(VL-VD1-R2-R3). IIpu wucIioib30BaHUM allliapaTypbl yIpaBieHHs ¢ (a3oBpariare-
neM Oe3 cTaOMiIHM3alMi CBApPOYHOI'O TOKA, BBIMYCKABILIEHCS paHee, NMPU yCTaHOBKE
HauOOJBIIEr0 3HaYEHUsI TOKA («HArpeB») MOBOPOTOM PYUYKH HACTPOMKH HAa KO3(PPu-
[IUEHT MOIIHOCTH MOAOUpaeTCs MOJI0KEHUE, IPU KOTOPOM IMOJHOCTHIO TaCHET JIaMIia
VL. Hacrpoiika annapatrypsl Ha K0O3(Q(GUIHUEHT MOIIHOCTH MAaIlMHBI ¢ (a3oBpaiaTe-
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JeM, UMEIOIINM Y3ell CTa0MIN3alMi CBAPOYHOTO TOKA MPU KOJEOAHUAX HAMPSHKCHUS
NUTAIOLIEN CETH, TPOBOJUTCSA AHAJIOTMYHO, HO IIPU YCTAHOBKE MUHUMAJIbHO BO3MOX-
HOT'O YPOBHS HAIIPSDKEHUS MUTAIOLIEH CeTH.

Henu ynpaBnenus tupuctopamu B KoHTtaktopax KT-07, KT-11 u KT-12
BKJIIOUAIOT B ce0s1 koHneHcaTtopbl C, v Cz A1 MOBBIIEHUS TOMEXO3AIUIIEHHOCTH.
[Ipu BHIOpaHHOM 3HAYEHUHM eMKOcTel 3TUX KoHaeHcaTtopoB 0,1 Mk®D anuTeabHOCTDH
HapacTanus GpPOHTAa UMITYJIbCA TOKA YIPABJICHHS C yUY€TOM UHIYKTUBHOCTH pacces-
HUsl TpaHc(opMaTopa 3HAYUTEIHHO MEHBIIIE MUHUMAIBHON JTUTEILHOCTH BXOHOTO
UMITYJIbCA.

[TapameTpsl BXOAHBIX UMITYJIBCOB JIJISl BKIIFOUEHHUS] THPUCTOPOB COOTBETCTBYIOT
BBIXOJIHBIM XapaKTEPHUCTUKAM BBIIYCKAEMbIX U MPOEKTUPYEMBIX PETYJISITOPOB LIHMKIA
CBapKH, OJIOKOB YIIPaBJICHUS U KOHTPOJUIEPOB: HAIPSHKEHUE OTPAHUYEHO IpeeIaMu
15 — 25 B, TOK — 3KBUBAJIEHTHBIM CONPOTHUBICHHEM 6 OM, JJIUTEIBHOCTh UMITYJIbCA
100 — 300 mxc.

[IpeaenbHO 1OMYCTUMBIE TOKA KOHTAKTOPOB OBUIM OIpPEAEIIEHbl HA OCHOBE BbI-
YUCJICHHUS] YCPETHEHHOTO TEIJIOBOTO BO3JEHCTBUSA TOKA HA CTPYKTYpPY THPHUCTOPOB
UCXOA M3 IIPEIEIbHOW TeMIeparypbl IOJYyIPOBOJHUKOBOW CTPYKTYpBI, paBHOU
125 °C, npy MaKkcHMalIbHOI TeMIepaType OXIaxaaromei Boasl +25 °C Ui KOHTaK-
topoB KT—11 u KT-12 u TeMneparype okpyxkatoiiero Bozayxa +40 °C s YMEpEH-
Horo u +55 °C s TpONMYECKOro kimmara ajist KoutaktopoB KT—-07. ITpu sTom yuu-
THIBAJIUCh IyJIbCAIIMU TEMIEPATypbl C YACTOTOW MUTAIOIIEN ceTu. Pe3ynbrarhl 3THX
pacueToB Ha DBM npencrasieHsl Ha puc. 8.3.

ns xonrakropa KT-07 npenenpsHO 1OMYyCTUMBIA TOK OTPAHUYUBAETCSA TOIBKO
TEMIEPATypON MOJIYIIPOBOJIHUKOBOM CTPYKTYpPhI U 3aBUCHUT B OCHOBHOM OT [IB u B
MEHBLIEH CTENEHU — OT IJIUTENBHOCTH UMITYJILCOB CBAPOYHOI'O TOKA.

[Ipenenbubie Toku kOHTaKTOpoB KT—11 n KT—12 orHOCuTenpHO cnabo 3aBu-
cAT OT pacxoaa Boabl U [IB, ocoGeHHO NpH MOBBIIEHHOW JJIUTEIBHOCTH UMITYJIbCA
CBapOYHOTI'0 TOKA.

Tupucropusiii kontaktrop KT—-12 oOnamaer HamboJbIIeH KOMMYTHUPYIOIIEH
CITOCOOHOCTHIO M TIPUMEHSIETCS B MalimHax MoutHOCThIO0 710 800 kB-A. B cnyuae, ec-
JM DJIEKTPUYECKOW MOIIHOCTH HE XBaTaeT, BMECTO MTHUTPOHHBIX KOHTAKTOPOB WIIH
HECTaHJAAPTHBIX TUPUCTOPHBIX KOHTAKTOPOB Ha 0OJIE€ MOIIHBIX TaOJIETOYHBIX TUPH-
cropax (Hampumep T-1250, nmpumensiembix B koHTaktope KT-10 mns crnennanbHbIX
YCTaHOBOK) MOJKET OKa3aThCs 1eJ1eco00pa3HbIM MCIIONIb30BaTh OJHY W3 CXEM COB-
mectHoTO BEIodeHUs nBYyX (K; m Kj) tupucropabix kontaktopoB KT-11 n KT-12
(puc. 8.4) wnu nmapaieIbHOrO BKJIIOYEHHUSI HECKOJbKUX KOHTAKTOPOB M Pa3JeleHUs
TOKOB M€y HUMH C IOMOILBIO YPAaBHUTEIBHBIX peakTopoB. [Ipu mapamiensHom co-
€IMHECHUH BTOPUYHBIX OOMOTOK CBAapOYHBIX TpaHchopmaTopos (puc. 8.4, a) He0OX0-
JUMO, YTOOBI TUPUCTOPHBIE KOHTAKTOPHI MOKHO OBLIO BKJIHOYATh MPU MAJIbIX HAIps-
xeHusx (1o 12 B), pernmameHTHpyeMbIX TEXHUYECKHUMH XapaKTEPUCTUKAMU TUPUCTO-
poB. Ilpu mocrnenoBaTeIbHOM BKJIIOYEHUU BTOPUYHBIX OOMOTOK CBAPOYHBIX TpPAHC-
dbopMaTopoB (AByXTOUEUYHAsI CBapKa UM IBYXCTOPOHHHI MOABOJ TOKa — pHC. 8.4, 0)
Ha 3aa3JbpIBAIOIIEM 10 BPEMEHHM BKIIFOUEHHUS! KOHTAKTOPE BO3HUKAIOT UMITYJIbCHBIE
NEPEHAIPSKEHNS] HA TUPUCTOPAx. Y pOBEHb MUHUMAJILHOTO HANPSHKEHUSI HA KOHTaK-
TOpax M MmapaMeTpbl 3alIUTHBIX Leneil — BapuctopoB U R-C-ueneit — obecnieunBaroT
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BO3MOKHOCTh TaKOr'0 IOCJIEOBATENBHOIO U MAPAJIIENBHOTO COCINHEHUS KOHTAKTO-
poB KT-11 u KT-12 6e3 npuMeHeHUs JONOJHUTEIBHBIX MEP.
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Pucynok 8.3 — [IpenensHo gomyctumbie Toku koHtaktopoB KT-07, KT-11,
KT-12 B 3aBucumoctu ot [IB u mIATENTBHOCTH UMITyJIbCA
CBapOYHOIr'0 TOKa

B ta6n. 8.1 npuBeaeHbl TEXHUUYECKUE XapAaKTEPUCTUKU PACCMOTPEHHBIX THPH-
CTOPHBIX KOHTAKTOPOB.
8.2 IIpoBenenue padoTsbl

OGopynoBaHue U MaTepUaIbl

1 Kourakrop tHpucropuslii TMna KT B KOMIUIEKTE CO CBapOYHOM KOHTaKTHOMN
MAIIUHOM.

Cexynaomep.

3 Omnwucanusi, pUCYHKH U CXEMbI KOHTAKTOpA.

N

A O3HakoOMJ/IeHHE C KOHCTPYKIME KOHTAKTOpa

1 IlpouuTaTh omnricaHuWE KOHTAKTOpA, HANTU €ro OCHOBHBIC Y3Jbl, BBISICHUTh UX
Ha3HAYCHUE U CXEMATUYECKHU 3apUCOBATh €r0 BHEITHUN BU/I.
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2 (O3HaKOMHUTHCS C pabOTOH PIEKTPHUUECKON CXEMbI KOHTAKTOPA.

3 CocTaBuUTh TEXHUYECKYIO XapaKTEPUCTUKY KOHTAKTOPA.

4  O3HaKOMMTHCS C MOCIEA0BATEILHOCTHIO BKIIIOUEHHUSI KOHTAKTOpa B padoTy.

o
|

Kl

K2

=1

K1

K2

e o . 2

a

0

Pucynok 8.4 — CoBMeCTHOE BKJIIFOUECHHE JIByX TUPUCTOPOB IIPU Mapajlieiib-

Tabnuna 8.1 — Texuudyeckrue JaHHBIE KOHTAKTOPOB TUPHUCTOPHBIX (B3aMEH WT-

HOM (a) W moclieoBaTeibHOM (0) COEIUHEHHH BTO-
PUYHBIX OOMOTOK CBapOYHBIX TpaHC(HOPMATOPOB

HUTPOHOB)

[Tapametp KT-073 | KT-119 | KT-129 | KTE-500
Hanpshkenue nuraronieid cetn, B | 220/380 | 220/380 | 220/380 | 220/380
Yacrora nuraromie cety, I'n 50 50 50 50
Homunanessiii Tok 1ipu [1B n
JUIMTEIIbHOCTH BKIIFOUCHHUS, A
—T1B 50%, t=0,5c 250 800 1500 500
—11B 20 %, t=0,5¢C 480 1000 1750 1000
—I1B 5 %, t=0,2 C 970 1300 2200 2300
Pacxon oxnaxkaaronieii BOJbI, 5 3 5 -
JI/MUH, HC MCHEE
TemnepaTypa oXJIaKIaroLIEen BO- - +5... 25| +5...+25 -

IeI Ha BXoje, C
OxnaxkieHre BO3IyIITHOE eCTe- + - - +

CTBCHHOC

KoHTpoJibHbIE BONIPOCHI

1 Jlns yero npeaHa3Hay€Hbl TUPUCTOPHBIE KOHTAKTOPHI?

2 Kak OCYHICCTBIIACTCA KOHTPOJIb TCMIICPATYPhI OXJIAAUTCIIA THPUCTOPHOI'O KOH-

TakTopa’?

A~ w
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5 Kak ocymiectBisiercs 3amuTa KOMMYTHPYIOIINX MPUOOPOB OT MEpEHANPSKEHUN
B KoHTakTopax KT-07, KT-11 u KT-12 1 kakOBBI IPUYMHBI 3TUX NEpEeHANpPsKe-
HU?

8.3 Ot4er o 1adopaTopHoii padore Ne 8
N3yyenne TupucTopHOro kouraxkropa tuna KT

daMuius CTyIeHTa
['pymnma JlaTa BpINOJIHEHUS

A O3HakoOMJIeHHE ¢ KOHCTPYKIHUEN KOHTAKTOPa

(BHemHMi B KOHTAKTOPA)
(OnexTpuyeckas cxema)
(Cxema BKIIIOUEHHUSI HA MapaIeTbHYIO U TOCIIEIOBATEIbHYIO padoTy)
(Texnuueckast XapaKTEpPUCTUKA)

BriBosipl 110 pabote
[Tonnmucek crynenra
3aKIIOYECHHE MPETO1aBaTENs

9 IABOPATOPHAS PABOTA Ne 9

BJINAHUE ®EPPOMAI'HUTHbBIX MACC, BBEAEHHbBIX B KOHTYP
MANLINHBI, HA KAYECTBO IIOBHOMU (POJIMKOBON) CBAPKH

9.1 O0mue cBegeHUus

deppoMarHUTHBIC MAcChl, BBEJACHHBIC B KOHTYP CBApOYHON MAITWHBI, OKa3bl-
BalOT OOJIBINIOE BIMSIHUE HA €€ AJICKTPUYEeCKue mapamerpsl. [Ipyn 3ToOM 3HAYNUTETHHO
MOBBINIACTCS WHIYKTUBHOE COMPOTUBJICHUE CBAPOYHOU IIEMH, B PE3yibTaTe Yero 3a-
METHO YMEHBIIIAETCS CBAPOYHBIN TOK, UTO MOKET MPUBECTH K Opaky mpu cBapke.Ha
puc. 9.1 moka3aHbsl U3BMEHEHHUS TOKA B CBAPOYHOMU IIENU TP BBEJICHUH B KOHTYpP Ma-
IIMHBI PEPPOMArHUTHBIX CTATBHBIX JIUCTOB. [Ipy mepeMeIeHnn JINCTOB BHYTPh KOH-
Typa Ha BEJIMYHMHY X CBAPOUYHBIN TOK yMeHbIaeTcs ¢ lg 1o ly. Tak, Hanpumep, BBee-
HHE B KOHTYP MAIIMHBI MOIIHOCTBIO 40 KB'A CTalbHBIX JIHCTOB cedueHHEM 45 oM’
YMEHBIIIACT CBAPOYHBIN TOK MPUMEPHO B 2 pa3za. OCOOEHHO 3aMETHO YMCHBIIIACTCS
CBapOYHBIN TOK MPH HAJIEBAaHUU HA XO0OT MAIIMHBI MACCUBHBIX IIMJIMHAPUIECKUX Je-
Tajeil U3 MarHUTHBIX METAJUIOB (CTAJILHBIX 00e4aekK, TpyO u T. 1.).

BBenenne ¢peppoMarHUTHBIX Macc BO BTOPUYHBIA KOHTYP HHOTAA MCIOJb3Y-
€TCs JUTsl YMEHBIIICHHSI MOIITHOCTH MAIIIMHBI, KOT/1a HEOOX0IUMO CBAPUTh TOHKUN Me-
TaJUT Ha MamvHe OOJBIION MOIIHOCTH. B 3TOM ciydae ycTaHaBIMBAIOT MEPBYIO CTY-
NeHb, MAKCUMAJIBHO YBEJIIMUYMBAIOT ILIOMIAh BTOPUIHOTO KOHTYpa (Pa3BOIAT U BHI-
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JIBUTAIOT XO000THI), @ HA OJIMH U3 XO00TOB HABEIIMBAIOT MACCUBHBIC CTAJBHBIC KOJIbIIA
(puc. 9.2). KomnyuecTBO TakuX KOJICI] MOAOWUPAIOT OTIBITHBIM ITyTEM.

P )}

[
)

Pucynok 9.1 — MI3MeHeHune Toka B CBApOYHOM 1IN IPU BBEICHUU B
KOHTYpP MallMHbI MArHUTHOT'O MeTaJljia

Pucynox 9.2 — BBenenve Bo BTOpUUYHBII KOHTYP (heppOMarHUTHBIX
Macc

Uto06s1 coxpanuth HopMaibHbI KII/] MalmmHbl ¥ MOJYyYUTh BBICOKOE KaU4€CTBO
CBapKH, HEOOXOJMMO U3JIEJIME pacloyiaraTb BHE BTOPUYHOIO KOHTYpa MAallWHBI.
Kpome storo, cnegyer nzberaTh BBEIEHUSI BO BTOPUYHBIA KOHTYpP Pa3iMyHOTO poja
IPOMO3JIKUX MPUCTIOCOOJICHUI U3 MAarHUTHBIX METAIIJIOB.

Hanuune dheppoMarHuTHBIX Macc cieayeT YUYUThIBaTh MIPU OMBITHOM MOJ00pe
pexxuMa cBapku. MlHOrja OnbITHYIO CBapKy MPOM3BOAST Ha HEOOJBIIMX OOpaslax.
[TonobpaB 11 HUX HEOOXOJUMYIO CTYNEHb MOUIHOCTH, CBAPUBAIOT IPOMO3IKHUE JIe-
tanu. [Ipyn 3TOM ynyckaroT U3 BUAY, 4TO TPOMO3JAKHUE AETaId, HAXOAAUIUECS BHYTPU
KOHTYpa, YBEIMYMBAIOT UHIAYKTHBHOE CONPOTHUBIICHUE CBAPOYHOM LENH, KAYECTBO
cBapku yxyzamaercs. [IoaToMy mogoOpaHHBI PEeXKUM CBapKH sl HEOOJBIINX 00-
pa3LoB CIIEAYET KOPPEKTUPOBATH IIPU NIEPEXOAE HA KPYIIHBIE U3ACIIUA.
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9.2 IIpoBenenue padoThI
OGopyaoBaHue U MATEPHAJIBI

Maiivna 1151 1oBHOM (POJIMKOBO#) CBAPKH.

BosnbsT™eTtp Ha 220 unu 380 B.

Ammnepmetrp Ha 5 A ¢ Tpancopmaropom Toka 600/5 UIu TOKOM3MEPUTETbHBIS
xiemu 11-30.

Barrmerp ¢ TpancpopmaTropom Toka.

HosxHuiie! 1y1st pe3ku MeTauia.

Pa3peiBHas mammmHa.

Tucku.

MunnumeTpoBast JINHENKA.

[[ITaHr€eHIUPKYIb.

10 MonoToxk.
11 3y6wuno.
12 IlnacTuHbl U3 JTUCTOBOM XOJOAHOKATAHON HU3KOYTJIEPOAUCTON CTAIM TOJIIIUHOMN

0,5 — 2, mupunoit 80 u nmuHo# 200 MM.

13 Habop cranpHbIX KoJel (peppOMarHuTHBIX Mace).
14 TlepenBmxHO# 1abopaTOPHBIN CTOJI ¢ HAOOPOM HEOOXOIUMBIX IIPOBOJIOB, C WH-

CTPYMEHTOM M CIEIOCHKTOM.

A U3yuyenue Biansinusi peppoMarHUTHHIX MacC Ha JIEKTPUYECKHE MapaMeTPbI

o

MallluHbI

BbluepTuTh NPUHLUKIIAATIBHYIO AIEKTPUUYECKYI0 CXEMY MALIUHBI C BKIIOYEHUEM
HEOOXOIMMBIX 3JIEKTPOU3MEPUTENBHBIX TPHUOOPOB.

Boelueptuth cxeMy pacnonoxeHus (peppoMarHuTHBIX MacC BO BTOPUYHOM KOH-
Type.

3aroToBUTH TAONMIYy JUIsl 3amuceil NaHHBIX W3MEPEHHM U BBIYMCICHUU (CM.
dbopmy oTuera).

CobpaTh cxeMy U IPEeIbsIBUTH €€ JIJIsl IPOBEPKH.

3aMKHYTh HAKOPOTKO BTOPUYHYIO LIENb U HA OJAHOW U3 MEPBbIX CTYNEHEN BKIIIO-
YEeHMsI 3aMEPUTh TOK KOPOTKOI'O 3aMbIKaHHs B MEpPBUYHON oOMOTKE |y, Hamps-
*eHue nutaroien cetr Uy u motpedisieMyro MOIIHOCTD P.

OnpenenuTp MIOMIAAA TONEPEYHOr0 CEYEHUsS CTAIBHBIX KOJIEL, HaJleTh OJJHO U3
HUX Ha HIDKHUAN XO0OT MAIlIWHBI U TOBTOPHO CHATH MOKa3aHUsS MpUOOPOB.
[TocnenoBarenbHO HaAEBaTh OCTAJIBHBIE KOJIbLIA M KaXbId pa3 CHUMATh M1OKa3a-
Hust nprudopoB. KonnuecTBo 3aMepoB TOKHO ObITh HE MeHee 4 — 5.

[To naHHBIM OMBITA BBIYUCIUTH COS (p A1l Ka)KJOro 3amepa:

PK
CoS @ =
171k
Pe3ynbrarel ©13MEepeHUi U BBIUMCICHUI 3aHECTH B TAOJIHILY.
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10 Ilo TabauYHBIM JAHHBIM MOCTPOUTH rpaduKku 3aBucuMocTH |1, P 1 COS ¢ oT Ko-
anyecTBa peppoOMarHuTHOM Macchl F.
11 Pa3oOpath cxemy.

b N3yuyenue BiaussHusA GeppoOMATHUTHBIX MAaCC HA KA4eCTBO CBAPHOI0 LIBA

1 3aroToBuTh TabmMIy I 3amucel AaHHBIX HW3MEPEHU W HaOmoAeHud (cM.
dbopmy oTuera).

2 Jlns MaHHOW TONIIMHBI METaJlIa MOJ00paTh MO TabIHIaM PEXUM CBAPKU HU3KO-
YTIEPOJUCTOM CTallM, YCTAHOBUTH €T0 HA MAILIMHE U CBAPUTH IIIOB.

3 He MeHss pexxuma, HaJeTh Ha HIDKHUN XOOOT MAaIlMHBI HECKOJIBKO CTaJbHBIX
KOJIEIl U CBAPUTH IPYTOM ILIOB.

4 Haneth Ha HIOKHHUH X000T MaKCHMaJIbHO BO3MOKHOE KOJIMYECTBO KOJIEI[ U CBa-
PUTH TPETUH IIOB.

5 Jns kaxmoro u3 o0paslioB 3aMEepUTh IMIMPUHY 30HBI I[BETOB MOOEKAIOCTH, Olle-
HUTH KQYECTBO IIBA 10 BHEIIHEMY BULY.

6 PazpymuTs 00pasiibl, 3aMEpUTh NMIUPHUHY IIBA U OIICHUTH KAYECTBO CBApPKH II0
U3JIOMY.

KoHTpoJibHBIE BOIIPOCHI

|

UYro Ha3bIBaeTcs (peppOMarHUTHBIMUA MacCaMu?

2 Kakoe BIMsSHHE OKa3bIBaIOT (peppOMarHUTHBIE MACChl HA WHIYKTHBHOE COIPO-
TUBJICHHE CBAPOYHOM 11enu?

3 Kak u3meHsieTcsi cBapo4YHBI TOK TIPU BBEICHWW B KOHTYp MAaIIMHBI (heppomar-

HUTHBIX Macc?

Kak BmusroT peppomarautaeie macchl Ha COS ¢ u KIIJI mamuabi?

N3noxute Mepsl 60pHOBI C BIUSHUEM (PEpPOMArHUTHBIX Macc Ha KaueCTBO CBa-

POYHOTO IIBA.

o~

9.3 Otuert o 1abopaTopHoii padote Ne 9

Biausinune peppoMarHuTHbBIX MAaCC, BBEICHHBIX B KOHTYP MAIIMHbI, HA KAa4€CTBO
MIOBHOH (POJIMKOBOM) CBAPKH

Damuins CTyJIeHTa
I'pynna JlaTa BeIOJTHEHUS

A N3yuenue Biausinusi peppoMarHUTHBIX MACC HA JIEKTPUYECKUE MapaMeTPbI
MAIINHBI

(CxeMa BKIIIFOUCHHS DJICKTPOUZMEPUTEIIHLHBIX TPUOOPOB)
(Cxema pacnonoxxeHus peppoMarHUTHBIX Macc)
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Tabnuua 1uist 3anuceil JaHHBIX U3MEPEHUI U BBIYUCIICHUN

& N3mepenus Beruncienus

=

< ) = g <

o, ) ~

= = © z D-m

m
~ = = 35
= a | 50| & 2 = COS @
E = o) < N Q = - = E
1R EETE P EREE
= °Z | a8 &5 ~ 8 o
= (o Qo = ¥ o= & o
= o1 O O S = © o e o K
~ Z S |8 5| E|l=Z = oM
Brruncnenus
I'paduk

BriBosipl 110 pabote

b N3yuenue BiaussHusA GeppoOMAarHUTHBIX MACC HA KA4e€CTBO CBAPHOIO IIBA
(OcKku3bI CBapHBIX COEMHEHUH C YKa3aHUEM MeCT Je()EKTOB)

Tabnuua uist 3anucell JaHHBIX U3MEPEHUI U HA0JII0ICHUI

b [llupuna 30-
Tommunnaa 3 PesynbraTsl
« deppomMarHuTHas | Hbl useroB | Lllupuna
MeTaia, = 2 OCMOTpa |
& Macca, CM no0eXasioCcTH, | IIBa, MM .
MM 2 g WCTIBITAaHUN
9 MM

BriBosibl 1o pabote

HO)IHI/ICB CTyACHTAa

3akiroueHe NpenoiaBaTens

10 JABOPATOPHAS PABOTA Nel0
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W3YUYEHUE KOHCTPYKIIMUA 1 O3HAKOMJIEHUE C TEXHOJIOTUEN
CBAPKHN HA KOHAEHCATOPHbBIX MALHINHAX

10.1 O01mue cBegeHus

[Ipouecc TOUEYHON KOHIEHCATOPHOW CBApKH COCTOUT B TOM, YTO 3JIEKTpHUYE-
CKasi SHEPTUs MOCTENEHHO HAKaIIMBaeTcs B OaTapee KOHJIEHCATOPOB, a 3aTEM OYEHb
OBICTPO pacxojayeTcs Ha HarpeB JeTaneil B mecte cBapku. OOBIUHO BpeMsl 3apsIKU
KOHJICHCATOPOB COCTAaBJISIET HEMHOTUM MEHBIIE OJTHOM CEKYH/IbI, a pa3ps] UX IPOHUC-
XOJIUT 3a JACCATHIC U COTHIE JIOJIU CEKYHMBI. DTO JAET BO3MOKHOCTh MOITYYUTh OOJIb-
M€ CBAPOYHbIC TOKU MPU MOTPEOIICHUH U3 CETH CPABHUTEIHHO HEOOIBIIION MOIIHO-
CTH.

B xonaencaropHoil mamuHe ajisi ToueyHoil cBapku (puc. 10.1) 3amblkanuem
Beikrouatens [1IK ¢ konTakrom K depes comporusienne R xonaercarop C 3apsixka-
eTcsl OT ucTouHuKa nutanus U;. 3apsiaka TpouCcXOaUT 0 TeX MOp, MOKa HAMPSHKCHHE
U, Ha KOHJIeHCAaTOpe HE JOCTUTHET HaNpsDKeHWs UcTouHuKa nutaHus U,. B nmanb-
HeimeM Boikitouarens 11K 3ambikaroT ¢ koHTakToM Kj M KOHAEHCATOp pa3pskaeTcs
Ha MEPBUYHYI0 0OMOTKY cBapo4yHoro Tpancopmaropa TC, Bo BTOpUUHOMN LI€TIH MPO-
TEKAeT KPAaTKOBPEMEHHBIN TOK OOJIBIION CHUIIBI.

R
TC

E ki
[ L
E Un —I—
— C 1.
|

=T
Pucynok 10.1 — [IpuHIMnManeHas 3JIeKTpUYECKas cxema KOHIAEHCAaTop-
HOW MalIvuHbI
KonnuecTBo 3HEprun, akKkymyaupyemon 0atapeeil KOHIeHCaTOpoB, BT ¢ 3aBu-
CUT OT EMKOCTH KOHAECHCATOPOB U HANIPSIKEHUsI HA HUX:

CU¢
We=="¢
rae C — eMKOCTh KOHJIeHcaTopa, MKD;

U, — HanpspkeHne Ha KoHIeHcatope, B.

N3mensiss eMkocTh 6arapen KOHJIEHCATOPOB U KOIPUIIMEHT TpaHChOpMaIiH
CBapOYHOTO TpaHCc(hopMaTOpa, MOKHO PEryJIUPOBATh KOJIWYECTBO SJIECKTPOIHEPTHH,
pacxoayeMon Ha cBapky. Ilpm 3TOM pacxomyercsi JOBOJBHO TOYHOE KOJIUYECTBO
TETJIOTHI B TEUCHHUE OMPEEICHHOTO BPEMEHH, YTO TapAaHTUPYET XOPOIIee Ka4yeCTBO

CBAapHOI'0 COECUHEHUS.
KpatkoBpeMeHHOCTh UMITyJIbca TOKa OOJBIION CUJIbl M TOYHAS €ro J03UpPOBKa
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[0 BEJIIMYMHE W MPOJOHKUTEIBHOCTH IMO3BOJISIOT MPUMEHSATh KOHJICHCATOPHBIE Ma-
LIWHBI JJIS1 CBAPKH PA3JIMYHOrO POJA [IBETHBIX METAJUIOB U UX CILIABOB.

[IpeumyiiecTBa KOHIEHCATOPHOM CBApPKU 3aKJIIOYAKOTCS B MaJlOW MOUIHOCTH,
noTpedysieMoil U3 CeTH, BBICOKOM COS (), CPAaBHHUTEIIBHO MaJIbIX MOTEPSIX SHEPIUH,
HAKOIUIECHHOW KOHJEHCATOpPaMH, U BBICOKOW TOYHOCTU HACTPOMKHU PEXHUMa CBAPKH.
Cpenn HEAOCTATKOB CIIENYET BBIIEIUTH BBICOKOE HAMNPSHKEHUE B NEPBUYHON LU
CBapOYHOTO TpaHcPopMaTopa U OOJBIIYI0 CTOUMOCTH BBICOKOBOJBTHBIX KOHJICHCA-
TOPOB.

OcHoBHBIE TpeOOBaHUS, MPEIbSABISIEMbIE K KOHJIEHCATOPHBIM MAIlIMHAM JJIs
TOYEYHOM CBAPKH W3JIETUN MAaJIbIX TOJIIINH, CBOASTCS K 0OCCIICYCHHUIO BRICOKOU TOY-
HOCTH W CTaOMJILHOCTH BOCIIPOM3BEICHUS MApPaMETPOB AIICKTPUUECKOW U MEXaHUYe-
CKOM HACTPOWMKHU MAITMHBI: EMKOCTH M HANpPsHDKCHHUS KOHJEHCATOPHOUM Oarapeu, ycu-
UL CKaTusl 3JEeKTposoB. OAHOM M3 XapaKTEepHBIX OCOOCHHOCTEH MAIlMH Maloi
3JIEKTPUYECKON MOIIHOCTH SIBISETCS OTHOCUTEIBHO HU3Kasd MHAYKTUBHOCTh BTOPHUY-
HOTO KOHTYpa, YTO O00YCIIOBIMBAET KPATKOBPEMEHHOCTh UMITYJIbCOB CBAPOYHOI'O TO-
ka (B npenenax 1 — 5 mc). [Ipu yMeHBIIIEHUN TOJIIUH CBapUBaEeMbIX JieTajiel Bo3pac-
TaeT POJIb KOHTAKTHOTO COMPOTHUBJICHUS MEXIY JETAISIMU MPU BBIJICICHUN TEILIOTHI,
TpeOyeMoil aia popMUpOBaHUS CBAPHOTO COeIUHEHUs. B HayallbHbBIN NEPHO]T CBAPKU
KOHTAaKTHOE COINPOTHUBJICHUE MEXIY NeTalsiMU KoyieOJeTcss B OONBIIMX Tpeeax.
OTa HeCTaOMIIbHOCTh KOHTAKTHOTO COMPOTHUBIICHUS B COYETAHUU C KPATKOBPEMEHHO-
CTBIO MMITYJIbCa CBapOYHOTO TOKAa MOXET MPUBECTU K HECTAOWJIHHOMY KadeCTBY
CBAPHOTO COEAMHEHMS IPHU CBapKe MaybIX ToJMIIMH. Hampumep, mpu cBapke mpoBo-
JIOK MEXAYy COOOM MM MpHUBApKe UX K IUIOCKUM M3IEIUSM MPHUBOJ JIEKTPOJIOB HE
yCIIEBAET MOJECPKUBATH YCUJIME HA BJIEKTPOJIAX HEM3MEHHBIM, YTO NMPUBOJIUT K €r0
3HAYUTEJIbHOMY YMEHBIIEHHUIO W BBIIJIECKY pacIUIaBI€HHOro Meraiuia. [lepeuuncnen-
HbI€ BbILIE (DAKTOPHI OOYCIABIMBAIOT HEOOXOAUMOCTh CO3/IaHHSI B KOHJEHCATOPHBIX
MalllMHAX I CBApKU M3JIEJIUN MalbIX TOJIIMH JOTOJHUTEIBHOTO, MOJAOTPEBHOTO
UMITyJIbCa TOKa WJIM HadyaJlbHOM (Da3pl CBApOYHOTO TOKA, 0OecreunBaroleil mpeaBa-
PUTENBbHBIA MOJOIPEB CBApPUBAEMBIX JAETallel C IeJIbI0 CTAOUIU3aIM KOHTAKTHOTO
COINPOTHUBIICHUS MEXIY CBAPUBAEMBIMU JIECTAISIMUA, U MPEABAPUTEIBHYIO OCAIKY MPHU
cBapke MpoBoJioK. [10 BO3MOKHOCTH HEOOXOJUMO CHIKATh Maccy MpUBOAA IS TO-
BBIIICHUS] €r0 HAJACKHOCTU. TakoW MpeIBapUTEIBHBIN IOJIOTPEB MOYKET OCYIIECTB-
JATHCS C TOMOLIBIO IPOCCEIISI HACBILIEHHUS], YCTAHOBJIEHHOIO B Pa3psAIHOMN LIENU KOH-
nencaropa (TKM-15, TKM-17). Iloka gpoccenb HachIIaeTcsl, TOKKU B IEPBUYHOM, a
3HAYUT U BO BTOPUYHON OOMOTKAx CBApOYHOTO TpaHC(opMaTropa OTHOCHUTEIHHO He-
Oompie. B 3T0 BpeMsi IPOMCXOIUT MPOTPEB CBAPUBAEMBIX JIETANICH, MPU KOTOPOM
CTAOMIM3UPYETCS UX KOHTAKTHOE COIMPOTHUBIICHHWE, a TIPH CBApKE MPOBOJIOK — HUX
0CaJiKa, 4TO MPEeAOTBPALIACT HA4aIbHbBIM BBIIUIECK PACIUIABICHHOTO MeTasa. [locime
HACBIIICHUS CEPJICUYHHUKA IPOCCENSI €r0o MUHAYKTUBHOE CONPOTUBIICHUE PE3KO CHUXKA-
€TCsl U TOKH B 0OMOTKax TpaHc(opmaTopa 3HAUMTENIbHO Bo3pacTaroT. [Ipu 3ToM npo-
UCXOIUT cBapka uznenuil. B psae npyrux mammn (MTK-2001) npenBapurenbHblit
IIOJOTPEB CBAPMBAEMBIX M3JICJIMU OCYLIECTBIISICTCS IIEPEMEHHBIM TOKOM, a CBapKa —
IIpY pa3psie KOHIEHCAaTopa.

Toueunasa xonoencamopuan mawuna MTK-2001
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Mammna (puc. 10.2) npegHazHayeHa i CBAPKU BHAXJIECT U3JIETUN U3 YEPHBIX
Y [BETHBIX METAJIOB M cruiaBoB TommuHou ot 0,1 + 0,1 mo 1 + 1 MM 1 nmpoBoOK
nuametpom ot 0,2 + 0,2 no 1,5 + 1,5 Mm, a Takxke 1Jisl IpUBAPKU U3AECIUN TOIUUHON
ot 0,1 10 0,6 MM K H3EIHIM TOJIIMHON 10 40 MM.
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Pucynok 10.2 — Mammna cBapounast tuna MTK-2001

MaimmrHa U3roTaBjInBaCTCs B KIMMATHYECKOM UCTOJIHEHUU Y XJ14.

B xopnyce mammnbl (cMm. puc. 10.2) CMOHTUPOBAHBI MEXAHU3M COKATHSI JICK-
TPOJIOB U BCE AIIEKTPOOOOPYI0BAHKE.

Han cheMHBIM CTOTUKOM 3 KOHCOJIbHO Pa3MENICHbI MOABUKHBINA 3JIEKTPO S CO
IITOKOM B HANpPaBJSIONINX U HUKHHUUI 3JIEKTPoA 4 B AJIEKTPOJIOJEpIKATEIIE, 3aKpem-
JIEHHOM B KpOHIITEWHE. B HUXHEW YacTh MalluHbl — 3JeKTponeaans 1. B mamune
pa3MeIleHbl CBapOUHbI TpaHchopmarop 2, OJ0K pabouux KOHAEHCATOPOB 6, OJIOK
pPE3UCTOPOB 7, MaHeNb yrpaBieHus 8, 6moku ynpasienus 9 u 10, Mara3us mrekkep-
HeIit 11, 070K pene 12, 6510k cUITOBBIX TUPUCTOPOB 13, Tparchopmatop 3apsaHbiii 14,
610K cumoBoit 15.

TexHuueckass XapakTepUCTUKA PACCMATPUBAEMOM TOYEYHOM KOHAEHCATOPHOU
MalIllMHbI, & TAK)X€ HEKOTOPBIX Ipyrux npuseaeHa B Tadn. 10.1. Ha puc. 10.3 nokazan
MEXaHU3M cxkaTus 3nekTpoaoB Mamuasl MTK-2001.

B ycraHoBieHHOM Ha Kapkace MalllMHbI KPOHIITEHHE C TUIMTON 3aKperiCHbBI
HaIlpaBJIONMeE 4, B KOTOPBIX YCTAHOBJIEH IITOK 3 € 3JIEKTPOJIOM B AJIEKTPOAOIEPHKA-
TeJe U WAYLIEeH OT KOJIOJIKM CBapO4YHOTO TpaHcdopmaTopa ruOkoit mumHoM. [ITok ¢
MOJABMIKHBIM AJICKTPOJOM COCIMHEH B BEPXHEW YacTH CO IITOKOM ITHEBMOKaMEphI-
NO3UPOBIIMKA ycuius 6, KOPIyC KOTOPOM LIAPHUPHO, YEPE3 CEPBIY, CBA3aH C JBY-
IJIEYUM PhIUaroM MeJajbHO-PhIUYaKHOTO MexaHu3ma l. J[Bymiieunii peryar B LEHTpE
HIAPHUPHO 3aKPEIUVIEH Ha KPOHIUTEHHE; KOHLBI pblyara MApPHUPHO COEIWHEHBI CO
IITOKOM IPUBOAHON MHEBMOKAMEPhl 9 U TATOM MeNalbHO-PhIYaKHOIO0 MEXaHu3Ma 1.
[TneBMOKamepa 9 ycTaHOBJIEHA HA MOANPYKUHEHHOM JABYIUIEYEM pbluare, Ha IUieue
KOTOPOTO CO CTOPOHBI MPY>KUHBI 3aKpeIyieHa IJIaCTUHA JIsl BO3JICUCTBUS Ha Mepe-
KJIrouaress 11.

138



—_— - - ? - J

Pucynok 10.3 — Mexanusm cxatust 3nekTpooB mamuasl MTK-2001

Ha xopnyce mHeBMOKaMepbI-A03UPOBUIMKA YCWIHS 6 yCTAaHOBJIEHBI NEPEKIIIO-
yaTesau 5 U 7, Ha KOTOpPbIE BO3JAEHUCTBYET ABYMsI KOHIIAMUA KOHTAKTHas IUIACTUHA, 3a-
KpPEIUIEHHAs] HA IITOKE THEBMOKAMEPBI.

[Tpu mporube auadparMbl THEBMOKAMEPHl 6 M TIEPEMEIICHUH IMTOKA OTHOCH-
TEJIBLHO KOpIyca MHEBMOKaMephl Ha 3 — 5 MM cpabartbiBatoT nepekirovarenu 7 u 11,
Japnme KoMaHay Ha cBapky. lIpu nmanpHelmiem nepememieHur mroka Ao 10 Mm
cpabaTbhIBaeT aBapUIHBIN MEepEKIItoYaTeb S, YKa3bIBAIOIIMI Ha BO3pacTaHUE yCHIIUS
BbIIlIE YyCTaHOBJEHHOro. [IHeBMOkamepa 6 QakTuyecku SBISETCS YOPYrUM 3lie-
MEHTOM C JKECTKOCTBIO, PEryJIMPYEMOM MYTEM YCTAHOBJICHUS B KaMepe AaBJICHUS
BO3/lyXa, COOTBETCTBYIOIIETO TpeOyeMOMY YCHIIMIO CxaTusi 3iekTpoaoB. Ilox nBy-
IUIEYHMM PhIYaroM ¢ MHEBMOKaMepou 6 pacmosoxeH peryaupyembsiid BUHT-ymop 8. Co
CTOPOHBI TPUBOJHON THEBMOKaMeEpbl 9 ycTaHOBIIEH niepecTtaBHoM yrop 10.

[Tox BepXHHUM MOJABUKHBIM 3JIEKTPOJIOM PACIIOI0KEH U30JIMPOBAHHBIA OT KOP-
nyca KpOHIITENH 2 € 3IEKTPOAOAECPKATEIEM U AIEKTPOAOM. DIEKTPUUECKAS MeAb
I (cMm. puc. 10.2) nmpegnazHaueHa aJis BKIIOYEHUS MTHEBMOKJIANaHa, KOTOPbIA MTPUBO-
JIUT B JIEMCTBUE NMHEBMOMNPUBOA. [[HEBMONPHUBOA C MOMOIIBIO pblYara rnepemMeniact
BEPXHMI 3JIEKTPOA, MPOU3BOJUT CHKATUE IEKTPOJOB A0 3a7aHHON BennunHbl. C 00e-
UX CTOPOH DJJEKTPONENAIM PACIOJIOKEHbl MEXAaHWYECKHE TMENAIH PBIYAaKHO-
NEJAIbHOM CUCTEMBI, KOTOpas MpeJHa3HaueHa ISl CBEAEHHUS DJIEKTPOJOB HAKaTHEM
HOoroi. Ha mainbIx ycmiausix MOMXHO NMPOM3BOJUTH CBApKy O€3 BKIIIOUEHHSI MMTHEBMO-
IpUBOJA.
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Tabmuua 10.1 — TexHuueckue 1aHHbIE KOHAEHCATOPHBIX MAIIKUH JIJISl TOUEYHOM

CBapKu

[TapameTp

Tumn mammHab!

MTK - 2001

TKM-15

| TKM-17

HaunGonbmmii BropruaHbIi
TOK, KA

20

18

[ToTpebnsemas u3 cetu
MOIITHOCTB, KB-A

2

0,8

HaubOonbimas 3amacaemas
sHeprus, JIx

800

600

[Ipenensl perynupoBanus
€MKOCTH KOHJIEHCAaTOPOB,
MKD

200 — 1600

100 — 1200

[Ipenensl perynupoBanus
HaIpsHKEHUS] HA KOHJEH-
caropax, B

200 — 1000

120 — 1000

[Ipenensl perynupoBaHus
YCWIHS CKaTUA Ha JJIeK-
Tpoaax, KH

0,08-0,9

0,01-0,6

0,01-0,8

Bruier 351eKTp0o10B, MM

200

150

Haubonpiuii pabounii
XOJl BEPXHETO 3JIEKTPOo/Ia,
MM

20

15

[IpuBOa MEexaHU3MA CKa-
THS 3JICKTPOJIOB

[TaeBMaTHUEeCKMit

IlemansHBIN

IlemanpHBIN 1
neaajJIbLHO-
MHEBMATHYECKUH

TounmuHa cBapuBaeMbIX
JIeTajei, MM:

MHWHHUMAJIbHasA

0,1

0,05

MaKCHUMaJIbHas

1

0,7

MaxkcumanbHasi IpOU3BO-
IHUTEIHLHOCTD, CB/4

4200

6000

["aGapuThl, MM

1400x700x800

1285x800x685

1350x770x700

Macca, xr

390

200

220

Ha puc. 10.4 npencraBieHa ynpolieHHasi CUJIoBasi JEKTpUYEcKas cXxeMa Ma-
mHael MTK-2001. ITogorpeB cBapuBaeMbIxX Jerajei mnepes CBapko U UX TepMoOO0-
paboTKa mociie CBapKH, €CIIM 3TO HEOOXO0IUMO, OCYIIECTBIISIOTCS BKIIOUEHUEM TUPHU-
cTOpHBIX KOHTaKTOpoB VS4, VS5, Ilpu 3TOM TOK OT CETH MPOXOJUT Yepe3 MepBUY-
HYI0 0OMOTKY CBapouHOTO TpaHchopmaropa T2M, a mogorpeBHbIN TOK yepe3
cBapuBaemoe m3zaenue. OcranbHble TUPUCTOPBI cxeMbl VS1, VS2, VS3 BBIKITIOUEHBI.
B nauane cBapodHOTO IMKIA MyTeM BKIIOYEHUs TUpUcTopa VS mpousBoauTcs 3a-
psa paboueii 6arapen koHaeHcaTopoB C, OT BTOPUYHOM OOMOTKH 3apsiIHOTO TPaHC-
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dopmaTopa T2M uepe3 Bempsimutens VD5 — VD8. Emkocts C,, perynupyercs.

| _/'/_
Jg_vsaiz_vsa
Y332
=
TIM
ngoszgvm
£, ame
o
- T2
. I vos | wos| vs3 | q%,
S_’vm Z_vm ZB Zl 1 T
\fi R2
-l WIsl:
iR <

Pucynok 10.4 — CunoBas anekrpuueckas cxema mammasl MTK-2001

CKopocCTh 3aps/ia KOHJAEHCATOpa PETyJIUPYETCs OTPaHUYUTENbHBIM KOHICHCA-
topom C. Hampspkenue, 10 KOToporo 3apsbkaercs kKouaeHcatop C, ompezaensercs
MOMEHTOM BBIKIIOYeHUST TUpUcTOopa VS1. CBapouHBI TOK MPOTEKAET Yepe3 JAeTalu
npu BkIodeHnn tupuctopoB VS2 u VS3. Ilpu stom xonaercarop C, paspsokaercs
Ha TIEPBUYHYI0 O0OMOTKY TpaHchopmatopa T2M, tupuctoper VS1, VS4, VS5 BhI-
KITFOUCHBI.

Ilo060p u ycmanoexka pexcuma ceapku

OCHOBHBIMH MTapaMeTpamMu, ONPEACISIOIUMH PEXXUM TOUEUHON KOHIEHCATOP-
HOM CBapKH, SIBJIAIOTCS BEJIMYMHA BKIIIOUEHHOW €MKOCTH, KO3(puIueHT Tpancdop-
Maluu (CTYIeHb) CBAPOYHOI0 TpaHchOopMaTOpa U YCUIIUE Ha SJIEKTPOIaX.

C yBenuyeHUEM E€MKOCTH MPSMO MPOMOPIMOHATLHO MOBBIMIAIOTCS 3aTPAThI
SHEPIUH, YBEIUYUBAIOTCS aMIUIMTY1a CBAPOYHOI'O TOKA W JUIMTEJIBHOCTH WMITYJIbCA.
C nonmxenueM koddduimeHta TpaHcPopMallud YBETUUMBACTCA aMIUIATyJa CBa-
POYHOTO TOKa U YMEHBIIAETCS JUIMTEIbHOCTh UMITYJIbCA O€3 U3MEHEHUS dHEPTuH, Uc-
MOJIb3yEMOM BO BPEMSI CBAPKHU.

[Ipy yMeHbIIEHNH yCWINS Ha 3JIEKTPOAaxX yBEIMUYHMBAECTCS CONPOTHBIICHHUE JI€-
Tanerd n HeckosbKo nosbimaercs KIIJ[ ycTaHOBKHM, OHAKO IIPU 3TOM MOSIBISAIOTCS
BHYTPEHHUI 1 HAPY>KHBIN BBIIJIECKU U APYTHE Ne(DEKTHI B sIPE TOUKH.

[TonOop pexuma CBapKM HAUYMHAIOT C BKJIIOUEHHUS 3aBEJOMO HEIOCTAaTOYHOM
€MKOCTH, YCTAaHOBKHM HauOOJIBIIEro YCHUJUs CxXaTthus W Oonbluoro koddduimeHta
TpaHc(pOpMalIMH, T. €. C PEKHUMA, BHI3BIBAIOLIETO HEMPOBAP. 3aT€M, CBAPUB OIBITHYIO
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TOYKY M pa3pylIMB €€, NOCTENEHHO YMEHbIIAIOT YCUJIUE CHKAaTHsl, YBEJIIMYUBAIOT €M-
KOCTh KOHJICHCATOPOB M YMEHbINAIOT K0dpdunueHT tpanchopmanuu. CiaenyeT mom-
HUTB, YTO JI€TaIH, NPeIHA3HAYCHHbIE JUIsl CBAPKHU, JOJKHBI ObITh OUMILIEHBI OT TPS3H,
KpacKH, Macia, OKUCIOB U T. IL.; 3ayCEHUbI U AePOopMalid B MECTaX, MOJABEPraeMbIX
CBapKe, ClIe1yeT YCTPaHSTh.

Touku, cBapeHHbIE Ha MPABUIBLHO BHIOPAHHOM PEXUME U M0 3aYUIIICHHON MO-
BEPXHOCTH JINCTOB, CUUTAIOTCA KAYECTBEHHBIMH, €CIIM YJIOBJIETBOPEHBI CIEAYIOIINE
TpeOOBaHUS:

1) MOJHOCTBIO OTCYTCTBYIOT BHEHIHHE Ne(PEKTHI (MOAMIABICHUE, OOJIBIINE BMITH-
HbI, HAPY’KHBIE BBIIIECKH, TPELIUHBI U T. [11.);

2) nAuaMmeTp JIMTOrO siipa paBeH 3 — 5 TOJIIMHAM HauOoJiee TOHKOTO M3 CBapHBac-
MBIX JIUCTOB;

3) BbIcoTa sypa (TiyOuHa nporiaBieHus) coctapiuser 0,4 — 0,7 cymMMapHOH TOJI-
IIMHBI JUCTOB;

4) nuroe SAPO W 30HA TEPMHUUYECKOTO BIMSHUS HE BBIXOISAT HA HAPYKHYIO MMOBEPX-
HOCTb JIUCTOB; B AJIp€ HET KPYIHBIX PAKOBHH, TPEIIUH U IPYTUX 1€(DEKTOB.

B ta6n. 10.2 npuBeneHbl OpUEHTUPOBOYHBIE PEXKUMBI TOUEYHOM CBapKH JIaTy-
HU JI62 Ha KOHAEHCATOPHOW MallInHE.

Ta6muma 10.2 — OprueHTUPOBOYHBIC PEKUMBI CBApKH JaTyHH JI162

%’ Junamerp mo- 5 @ %

p= ~

< = | BEpXHOCTH Hanpsbxenue 3 I =l Kooppmmmen 5
D = | KOHTaKTa 3apsia KOHIEH- (£ o & 0~
g < 5 g o| TpaHchopmamu | = T

= £ | DJIEKTPOJIOB, caTopos, B = % S = B
S | 223 S g
0,1+0,1 2 500 100 75 45 (4,5)
120

0,3+0,3 2 500 400 50 (12)

10.2 IIpoBenenune padoTbl

O0opynoBaHue U MaTePHAJIbI

MaiuHa 17151 TOY€YHOW KOHJAEHCATOPHOU CBAPKHU.
Hosxxuauue! a5 pe3ku meTasia.

Pa3priBHas MmammHa.

Tucku.

MuutnmeTpoBast IMHEHKA.

[IITaHreHUUPKYIb.

Momnotok.

3youio.

Habop miacTuH u3 BETHBIX METAIOB U CILUIABOB.

O©oOoO~NO UL WN B
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10 [MepenBuxHOM TaOOPATOPHBIN CTOJ ¢ HAOOPOM HEOOXOIUMBIX MPOBOAOB, C WH-
CTPYMEHTOM U CIIELOACKIOM.
11 Onucanus, yepTexKu, CXeMbl 1 HEOOXOAUMBIE CITPAaBOYHBIEC MAaTEPUAJIBI.

A O3HaKOMJIeHHMEe ¢ KOHCTPYKIHeH 1 padoToi TOYe4YHOil KOHIEHCATOPHOM Ma-
LM HBI

1 BHUMAaTeNBHO MNPOYMUTATH OMUCAHHE TOUYCYHOW KOHICHCATOPHOW MAIIWHBI,
HATH €€ OCHOBHBIC Y3JIbl, YSICHUTHh UX Ha3HAUCHUE U CXEMATHYECKU 3apHCOBAThH
00IIyI0 KOMITOHOBKY MAIIIHHBI.

2 JlaTb XapaKTepUCTUKY MEXaHM3Ma CKATHS W CXCMATHYECKH H300pa3uTh €ro
YCTPOMCTBO.

3 OrmucaTh THII CBaApOYHOTO TpaHchopMaTopa, BEHIYEPTUTH €T0 CXEMY U MOSCHUTH
padoTy NepeKIToYaTeIIs CTYIICHSH MOIIHOCTH.

4 Jlath cxeMy OaTaped KOHJICHCATOPOB W MOSICHUTH pa0dOTy MEPEKIII0YaTeIIs €MKO-
CTH.

5 Jlath cxeMy W omucaTh paOOTy IMyTEBOTO MEPEKITIOYATENS «3apsaKu — paspsiji-
KID».

6 3amepuTh BBUIET AJIEKTPOIOB, BHIYCPTUTH UX (POPMY M ONPEACITUTH, U3 KAKOTO
MaTepuana OHU H3TOTOBIICHBI.

7 Tlpu BBIKIFOYEHHOM CBapOYHOM TOKE OIMpPOOOBaTh pabOTy M B3aUMOJICHCTBHUE
BCEX y3JI0B MAITUHBI.

8 CocTaBUTh TEXHUYECKYIO XapaKTCPUCTHKY MaITHHBI.

b IlpakTn4yeckoe 03HAKOMJIEHHE C TEXHOJIOTHel TOUYEYHO! CBAPKU HA KOH-
JEHCATOPHOM MaIlIUHE

1 3aroToBuTh TabmMIly I 3amuceil JaHHBIX HW3MEPEHHM W HaOmoAeHW (cMm.
dbopmy oTuera).

2 Jlns naHHOW TOJNIIMHBI METajula moaoOpaTh MO TaOJMIAM PEKUM CBapKud M

HACTPOUTH MAILUHY.

CBapuTh TpH Napsl IUNIACTHH OJJTHON TOUKON KaXKIYIO.

4 OnpenenuTh KaueCTBO CBApPHBIX TOYEK MO BHEUIHEMY BUJY M MOCJIE UCIIBITAHUS
UX Ha PACTSKEHUE, OTPBIB U CKPYUUBAHHUE.

5 TloBTOpPUTH CBapKy Ha JIPYruX IJIACTUHAX, U3MEHSIS IIPU 3TOM B OJHY U JIPYTYIO
CTOPOHY OAMH M3 NapaMETPOB PEKUMA: a) BEJIMUNHY BKIFOUEHHONW EMKOCTH (IIpH
MIOMOIIY TIEPEKITIOYaTENsl eMKOCTH); 0) K03 duimeHT Tpanchopmanuu cBapoy-
HOro TpaHchopmaropa (MPU MOMOIIM MEPEeKITIYaTeNsl CTyNeHeW); ycuine Ha
ANEKTPOJAX.

6 OueHuTh KauecTBO CBApPHBIX TOUEK MO BHEIIHEMY BHIY, Pa3pylIUTh UX U BBI-
SBUTH BIMSHUE KaXKJOr0 MapaMeTpa pekuMa CBapKu Ha MPOYHOCTh TOUKHU.

w

KoHTpoJbHBIE BOIPOCHI

1 OnwumwuTre CymHOCTh Npolecca KOHAEHCATOPHON CBAPKH.
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KakoBsI mpenMymiecTBa KOHAEHCATOPHOM CBAPKU?

Ha3oBuTe OCHOBHBIE Y3JIbl TOUYEUHBIX KOHAEHCATOPHBIX MALIUH.

Onuiurte crnocoosl peryaupoBanus koddduiienta Tpanchopmaliuu CBapoIHO-
ro Tpaichopmaropa 1 BKIOYEHHON eMKOCTH 0aTtapen KOHAEHCATOPOB.

KakoBo HazHaueHHe U Kak paboTaeT NepeKoyaTeNb «3apaiKa—pa3psaaKay?

UTo BXOJIUT B OCHOBHBIE MapaMeTPhl peKMMa TOUEUHON KOHAEHCATOPHOU CBap-
KH?

Kak cnenyer moaroToBisiTh A€TalId MO TOYSUHYIO KOHJIEHCATOPHYIO CBapKy?
Kax BnusieT BennurHa BKIIIOUEHHONW €MKOCTH, KO3 UIMEeHT TpaHchopManuu u
YCWJIME CKaTHUsl HA Ka4eCTBO CBAPHOU TOUKHU?

W3noxxnuTe OCHOBHBIE MpaBuiia 0€30MaCHOCTH MpH paboTe Ha KOHJIEHCATOPHBIX
MalllMHAX.

10.3 OtueT o JabopaTopHoii padore Ne 10
N3yyeHue KOHCTPYKIMIA U 03HAKOMJIEHHE C TEXHOJIOTHEl CBaApKH

Ha KOHACHCATOPHLIX MallIMHAX

daMuus CTyIeHTa
['pymnma Jlata BBINOJTHEHUS

A O3HaKoMJIeHHMe ¢ KOHCTPYKIUeil U pa00oToii KOHIEHCATOPHOI MalllMHbI

(OOwas cxema MalMHbI ¢ 0003HAYEHUEM OT/AEIbHBIX Y3JIOB)
(CxeMa MexaHU3Ma CHKaTHS)

(Cxema cBapouHOro Tpancopmaropa ¢ nepeKsroyaTesieM CTyneHeH MOIITHOCTH)

(Cxema Gatapen KOHJEHCATOPOB C MEPEKII0YATEIEM EMKOCTH)
(Cxema paboThI MEPEKITIOYATENS «3aPAIKU—PA3PIKI)
(Cxema 3amMepa BbLIETA IEKTPOJIOB)
(Texnuueckast XxapaKTEpPUCTUKA MAIIUHBI)

b IIpakTnyeckoe 03HAKOMJIEHHE C TEXHOJIOTHel TOYEYHO! CBapKHU
HA KOHJACHCATOPHOW MAalllMHe
(OcKu3BI CBApHBIX COSTMHEHUH C YKa3aHUEM MECT JIe(DEKTOB)

BriBosbl 1o pabote
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Tabnuia aJist 3anuceil JaHHbBIX U3MEPEHUN U HAOII0ICHUI

(V)

NBITAHUM

TAaKTHOMU I10-
BCPXHOCTH 3JICK-

XapakTepucTuka pe-
KUMa

Metann
Tommuuaa me-
Tajia, MM
JnameTp KoH-
TPOJIOB, MM
Benmnunna
BKJIIOUCHHOM
emkoctu, MmO
Koadpdunmuent
TpaHchopmaru
VYceunnue cxarus,
H (xr)
PesynbTars! uc-

HopmanbHbli

C YMCHBIICHUCM OJI-
HOT'O U3 I1apaMCTpPOB

C yBemuueHnueMm oj-
HOTO W3 MapameTpoB
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