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BBEAEHHNE

BriepBbic MBICTP O BO3MOXKHOCTH HPAKTHYCCKOTO MPUMEHCHHS <GJICK-
TPUYCCKUX UCKP>» IS IUIABJICHUS METAILIOB BbIcka3an B 1753r. akageMuk
Poccutickoii akagemun Hayk ['.P. Puxman, BHITOTHUBIINN Psia MCCIICAOBA-
HUH aTMOC(EPHOro 3NeKTpHUECcTBa. B MoATBEpKACHUE 3TOM UACH UTATIbSIH-
ckuil yueHbIit A. BosbT co3a raapBaHUUICCKUH 57IEMEHT (BOIBTOB CTOJO).

B 1802r. npodeccop Cankr-ITlerepOyprckoit BOCHHO-XUPYPTUYCCKOH
akagemuu B.B. TletpoB, MCHomp3ys MOIIHBIN TaIbBAHUMYCCKUN 3JCMCHT,
OTKPBLIT SIBIICHUE 3ICKTPUICCKONW OYTH U yKa3al 00NacTH €€ MPAKTHICCKOrO
npumenenust. Hesasucumo ot B.B. Tlerposa, Ho Heckombko mozske (1809r.)
3JCKTPUUCCKYIO AYTY TOAY4MI aHrmuiickuii pusuk . [lesu.

JImsi IpakTHYECKOW peann3alny 3JICKTPHICCKON CBAPKH MCTAJLIOB ITO-
TpeOOBaMCh MHOTHE TOJBI COBMECTHOM PabOThI (PM3MKOB U TEXHUKOB, Ha-
MPaBJICHHOHW HA CO3JaHKE 3JCKTPUUCCKHUX IeHepaTopoB. BaxHyro pomb Chir-
PaJil OTKPHITHS U M300PETEHUSI B 00IACTH MATHETH3MA U 3JICKTPUYICCTBA.

[lepBBic 3MEKTPOMArHUTHEIE T'eHEpaTopsl ObLTH co3xaHel B 70X TT.
XIX B.

B 1849r. amepukanen K. CTaT monyumi aHriawickuil maTeHT Ha CO-
CAMHEHHE METAIIOB C OMOLIBIO ANEKTPHICCTBA, OXHAKO OH HE OBLI peanu-
30BaH Ha mpakTtuke. [ mybokas pa3paboTka mporecca Ha4aaach MoKe.

B 1882r. pycckuit nzobperarens H.H. benapaoc npeanoxun crocod
COCAMHCHHS U Pa3bCAMHCHHS METAIIOB HEMOCPEACTBEHHO IEeKMPUUECKUM
MOKOM.

OH npakTHYECKH OCYMIECTBHII CIIOCOO CBAPKU M PE3KH METAIOB 3JICK-
TPUYECKOW IYroH YrombHBIM 3JEKTpoaoM. Ha ero cuery MHOro u apyrux
BKHBIX M300pETCHHI B 00IacTH CBApKH (CHHMPaIbHOLIOBHBIC TPYOBI, TMO-
POILIKOBAs POBOJIOKA U AP.).

JanpHeimee pazBUTHE 3JICKTPHYECKAsT JyroBas cBapka MOIy4Wia B pa-
6orax H.I'. CnaBsHoBa, B 1888r. paspaborasiiero cnocod 3meKTpoayroBon
CBAPKHU METAUTMICCKUAM 3JICKTPOIOM, a TAKXKE UM ObLTH pa3pabOTaHbl TEXHO-
JIOTUYECKHE U METATLTYPrHYCCKUE OCHOBBI ICKTPUUCCKOH CBAPKU ILIaBICHU-
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em. OH mpuMeHnNT (QIIFOC AJIsI 3aIMUTHl METAMIA CBAPOYHONW BAHHBI OT BO3AY-
Xa, MPEAJIONKHI CIIOCO0 HAIIABKUA M TOpsideid CBapKU UyTryHA, OPraHU30Bal
repBoiid B Mupe anekrpocBapounsiii 1ex. H.H. benapaoc u H.I'. CnassiHoB
MOJOKWIM HAYaI0 aBTOMATH3ALUK CBAPOYHBIX IMPOLICCCOB, CO3JAB ICPBBIC
YCTPOHCTBA Tl MEXaHU3UPOBAHHOM MTOJa4YH 3ICKTPO/A B AYTY.

HanpHelimee pa3BUTHE SJCKTPHYECKOH CBApKH HECKONBKO 3aMEIITH-
JOCh B CBSI3M C KOHKYPCHIIFCH ra30BOl CBAPKU KUCIOPOJHO-ALCTHICHOBBIM
IJIAMCHEM.

B nawyane XX B. 3TOT cnoco6 obecreuna Golee BBICOKOE KA4ECTBO
CBapHBIX IIBOB, YeM AYTrOBas cBapka B reauu djektpoaoM. [lonoxenne us-
MeHmI0Ch, korga B 1907 r. mBeackuii nmxeHep O. KeenpOepr mpuMeHHT
METAIIIMYSCKUE JICKTPOABI C MOKPHITHEM. JTO TMOKPHITHE MPEIOXPAHSIIO
METAUT IIBA OT BPEIHOTO BO3ACUCTBUs BO3AyXa (OKHUCICHHS U a30THPOBa-
HUS) U CTAOMITN3UPOBATIO TOPeHUE TyTH. [IOKPBIThIC BIeKTPOaABI 0bOeceun-
JIU TIOBBILIICHUE KAYCCTBA CBAPHBIX COCIUHCHMUIA.

Pyunas nmyroBas cBapka miaBsIOUMCS SJCKTPOIOM Hayala IIUPOKO
npuMmeHsTeest Ha 3aBogax CIIA, Axrium, Ascrpumn, Benrpum u apyrux
CTpaH.

Otcranas NmpOMBINIICHHOCTh XOPEBOMIOLMOHHOW Poccum tak u He
CMOrJa B JOJDKHOM 00BEME UCIOIb30BaTh JYTOBYIO CBApKY.

Vike B Havyane 20x rr. mog pykooacteom B.I1. Bonoroauna Obuin u3z-
TOTOBJICHBI CBAPHBIC KOTJIbI, 2 HECKOJBKO MOPKE — Cya U JPYTUE OTBETCT-
BEHHBIC KOHCTPYKI[HH.

B xon1e nepsoit uerseptrt XX B. pydHas AyroBas CBapKa ITIABSIIMCS
3JIEKTPOAOM CTalla OCHOBHBIM CIIOCOOOM CBAapKHU.

Hoevwiii sman pazeumus MexaHN3UPOBAaHHOW AyrOBOM CBAapK{ B HAINEH
ctpane Hauancs B kKoHIEe 30X rr., KOrga Ha OCHOBE HJACH, BBIABHHYTHIX
H.I'. CnaBstnoBbiM, komaektuBoMm MucturyTa 3mekrpocsapku AH YCCP
o pykoBoacTBoMm akaaemuka Esrenust Ockaposuua Ilatona Obrn paspa-
0oTaH HOBBIH CHOCOO CBapKH — ABTOMATHYECKAs CBapKa Ioj (IIOCOM.
B cepeaunne 40x rr. cBapka moj (rocoM OblLiia MPUMEHEHA U IS MOJyaB-
TOMAaTHYECKOTO MpOoLecca.

Cnoco6 cBapku nox (irocom 3a pyoeskom Brepseie nosiBuiicst B CIITA
(bupma «JIunzge»).

B konne 40 rr. moay4HaI IPOMBIIIICHHOS IPUMEHEHHE CIIOco0 Ayro-
BOH CBapKH B 3aIUTHBIX ra3ax. ['a3 Ais 3amuTel 30HBI CBAPKHU BIICPBHIC HC-
MOJTb30BAJT aMepUKAHCKUH yueHsiit A. Anekcanaep eue B 1928r. Oanako B
TE€ TOABI ITOT CIOCOO HE HAIIET CEPHE3HOTO MPOMBILITICHHOTO MPUMEHECHUS
M3-3a CIIOYKHOCTH MONYYCHHS 3aLIUTHBIX I'a30B.



INonosxeHne U3MEHMITIOCH TOCIE TOTrO, KAaK A 3aIMUTHI OBLTH HCIONb-
30BaHBI MMPUTOJHBIC 11 MAaccoBOro npumeneHus rassl (reauii (Hg) u apron
(A3) B CIHA u CO, B CCCP) u pa3nu4Hbie CMECH Ta30B.

BriepBbie OCyINECTBHII CBApKy HEIUIABAINUMCS (YTOJBHBIM) BIICKTPO-
gom B CO; H.I. Ocranenko. 3areM yCHIHSIMH  KOJUICKTHBOB
HMHUMTMAIla, uacturyta snekrpocsapku um. E.O. [latona u psiga mpo-
MBILIJICHHBIX NPEeIOpUsATHA ObLn paspadota crnocob ceapku B CO, miass-
LIAMCSL 3TICKTPOIOM.

B 1949r. cepbe3HBIM AOCTHIKEHHUEM OTCUCCTBEHHOW CBAPOYHOM TeX-
HukH sBunack paspadorka JIIC (paspaborana corpyanukamu MuacTuTyTa
snektpocsapku uM. E.O. Ilatona B cotpyanudecTse ¢ paOOTHHKAMH 3aBO-
JIOB TSDKEJIOTO MALIMHOCTPOCHHUS).

Ha ocHOBe 3mekTpomnakoBoro mporecca B Halled CTpaHe co3JaH HO-
BBl croco0 paHUHUPOBAHMS METANNA, MOIYYMBLIMHA HA3BAaHUE SICKTPO-
[IJAKOBOTO MEPEIIaBa.

B konne 50 rr. ¢paHIy3cKHMHU YIEHBIMH OBLT CO3JaH HOBBII criocod
CBapKH, MOJIYYMBLIMHA HA3BAHUC 91EKMPOHHO-TYHEB020 npoyeccd. IEK-
TPOHHO-TYYEBasl CBAPKA B HACTOSIIEE BPEMsI HAXOAWUT HIMPOKOE MPHMEHE-
HUE TIPU COCAWHCHHU TYTOIUTABKMX XHMUYCCKH AKTUBHBIX METAJIOB U
CIUIABOB U PsJa CHOCLUATBHBIX CTATICH.

Bonbimoii Bknajg B pa3BUTHE HAYYHBIX OCHOB TEXHOIOTHH JIICKTPHUC-
CKOH CBapK{ METAJIIOB M CIIABOB IIABICHHEM BHECIN COBETCKHE YUCHBIC!
KOJUTGKTUB YYECHBIX MHCTUTYTA 31ekTpocBapku uMm. E.O. Ilatona, MBTY
mm. H.J. Bbaymana, [THUMTMAIlla, BHUMABTOI'EHMAIlla, Jlenun-
rpajckas IIKOJIA CBApIIMKOB, 4 TAKKE MHOTOYHCICHHbBIC Kadeapbl monu-
TEXHUYCCKUX BY30B CTPaHbI.

1. OCHOBHBIE NOHATHUA 1 OITPEJAEJIEHUSA

CBapHbIM cOeIMHEHNEM Ha3bIBAETCS COBOKYITHOCTH JETaed U Y370B,
COCIMHEHHBIX MEKAY co00# cBapHbiME mBamu (puc. 1.1).

CpapHbIM IBOM HA3bIBAETCA YAaCTh CBApPHOIO COECAMHEHUS, KOTOpas
oOpasyercst B pe3y/IbTaTe 3aTBEPACBAHUS PACILIABJICHHOTO HJIM HArPETOro
METaLIA.

Kpomkamu Ha3bIBalOTCS TOPLOBBIE MOBEPXHOCTU JETajEH, MOJJIEKa-
IIMEC HArpeBy W pacruiasicHuio. HeckomeHHas 4acTe KPOMKH HA3BIBACTCS
npumynjieHueMm, a pacCTOSHUE MEXKIY KpOMKaMU — 3a30POM.

B mporecce cBapku KpOMKH PaCIUIABISIOTCS U 00pasyercst yriyoiie-
HHUE, HA3bIBAEMOE CEAPOUHOU 6AHHOII.
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Merani, U3 KOTOPOro M3roTaBIMBAIOT CBAPHBACMBIC ACTANU, HA3bIBa-
eTCSI OCHOBHBIM MEMAINIOM.

PacninaBneHHbIit OCHOBHOM M NpHCaZOYHBIA MeTaln o0pasyer Memailt
wea.

TommuHa mBa 0OBIYHO HECKOIBKO OONBINE TOIMIMHBI OCHOBHOTO Me-
Tajama. To YTONIEHHE NPEACTABISCT COOOH YCuneHue uiea.

Benmunna, Ha KOTOPYIO pacIiaBisieTCsi OCHOBHOW METaI BriyOb, Ha-
3BIBACTCS 2NYOUHOL Nposapa.

Paccrosinne Mexxay KpaiHUMH TpaHULAMU PACIUIABICHHOTO METajia
Ha3BIBACTCS UUPUHOT ULBA.

OTHOIICHNE WIMPUHBI IBA K TJIyOMHE MpoBapa MPEACTABISICT COOOM
koappuyuenm gpopmor wea (B/H). Ilpu aBTOMATHYIECKON CBapKe MO CI0EM
(aroca on Moxker uamenuthes ot 0,5 10 10, ogHako onTHUMaTBEHOE €ro 3Ha-
uvenne 1,3...2.

%,

Puc. 1.1.Cpapsoii moB: 1 —ycuneHue msa; 2 —CBapHOIi IOB,;
3 —cBapo4Has BaHHA; 4 —OCHOBHOM METAJLI, 5 —METAaJLT IBA

1.1. Knaccuduxanusi BUAOB AYroBoil CBAPKH MJIaBJeHHEM

Daextpoayrosas csapka. HeobxoamMoe st MECTHOrO PACILIABIICHUS
JeTajeii 1 MPUCaJ0YHOr0 MaTepHaa TEIio 00pasyeTcs P rOPCHUHN SJICK-
TPUYCCKON IYTM MEKAY CBAPUBACMBIM METAUIOM M 3jektpoom. Ilo cro-
co0y MEXaHHM3alMH CBAPKA MOXKET OBITh py4HAs, MMOTYaBTOMATHYCCKAS M
aBToMarnueckas. MexaHu3upoBaHHast (MOJyaBTOMATUYCCKAss U ABTOMATHU-
YeCKas) CBapKa pasacisieTcs

a) mox ¢rocoMm;

0) B 3aLIMTHBIX ra3ax.

DJAEKTPONLIAKOBAs cBapka. [IaBIcHHE OCHOBHOrO METajlla M IMpuUca-
JOYHOTO MaTepUaia MPOUCXOAUT 3a CUCT TEIUIA, BBLACISIOMIECIOCS MIPH MPO-
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XOXKACHHH JJICKTPUYECKOrO TOKA Yepe3 pacIlIaBiICHHBIA ITak (B mEpHog
YCTAHOBUBIIIECTOCS MPOIIECCa).

3JI€KTp0HHO-JIV‘leB¢1ﬂ ceapka. CBapka BBINOTHSICTCS B KaMmepax ¢ pas-
pexenmem 10 107*...107° mm pr. cr. Terto BeLAeIsIETCS 3a CUeT GoMGapIu-
POBKH 30HBI CBAapKH 3JCKTPOHHBIM IOTOKOM, MPHOOPETAOIINM BBICOKHE
CKOpPOCTH B BBICOKOBOJIBTHOHM YCTaHOBKE, MMCHOILICH MOIMHOCTh 10 S50 kBT.
AHozmoM sIBIISICTCSL cBapUBacMasi AeTallb, a KaToAOM — BOIb(ppaMoBasi HUTh
WJIH CMpaitb, HarpeTas 1o Temmneparypsl 2300°C.

TasoBas cBapka. OCHOBHOIl M TPHCATOYHBIA METAT PACILIABISCTCS
BBICOKOTEMITCPATYPHBIM Ta30KHCIOPOAHBIM ILIAMEHEM (Temmeparypa xo
3200°C).

MmnysscHo — ayrosast ceapka. CymHocTs criocoda COCTOHUT B TOM, UTO
CBApOYHBIN TOK HE COXPAHSCT MMOCTOSHHYIO BEIUYUHY, a MOCTYIACT B Je-
JKYPHYIO CBapOYHYIO AYTY ONPEICICHHBIMH KPATKOBPEMCHHBIMH HMITYJIb-
caMu.

Ilnasmennast ceapka. [InaBiaeHue meranna OCYIIECTBISCTCS IIa3MCH-
HO-AYrOBOH cTpyel, nMmeromei Temneparypy Boime 3300°C.

Jlazepunas csapka. CBapka OCHOBaHa Ha HCIIOJIb30BAHHH (HOTOIIICK-
TpoHHO# sHepruu. [Ipu OonpLIIOM YCHICHHH CBETOBOU JIy4 cOCOOEH Iia-
BUTh MeTA/T. sl MOMYYICHUsI TAKOTO Jy4a MPHUMCHSIOT CICLHAIbHBIC YCT-
poiicTBa — 1a3€pHl.

Kraccudukaumst 1yroBoit cBapkud MPOM3BOAUTCS B 3aBUCHMOCTH OT
CTENICHH MEXaHU3aLUWH, PoJa TOKA W MOSIPHOCTH, THUIA IYTH, CBOWCTB
AMIEKTPOAA, BHIA 3AIMUTHI 30HBI CBAPKH OT aTMOC(EpBI U Ap.

Ilo cmenenu mexanusayuu pa3nuyuaroT PY4HYIO, MOTYaBTOMATHYCCKY O
U aBTOMATHUYCCKYIO CBapKY.

[Npu py4HO#i CBapke ONEpauLny 3KHUTAHUS IYTH, HOLACPKAHUS Tyro-
BOrO MPOMEXKYTKA, MAHHUIYSILHUA SJICKTPOAOM MPEKPALICHHUs MpoLecca
CBapKH BHIMTOJHSOTCS BPYIHYO 0€3 IPUMEHEHUSI MCXaHU3MOB.

[pu nmomyaBTOMAaTHYECKOM CBApPKE IUIABSIIMMCS SICKTPOAOM MEXaHHU-
3UPYIOTCS OMEPALUH 110 TOJAYE 3JICKTPOIHON MPOBOJIOKH B CBAPOUHYIO 30-
HY, & OCTaJIbHBIC OMCPALIMH MPOLIECCA CBAPKH OCYIIECTBISIFOTCS] BPYUHYIO.

IMpu aBTOMaTHHeCcKO# cBapke Mo (HIFOCOM MEXaHH3MPYIOTCS Orepa-
LUK TI0 BO3OYXKACHHUIO IYIH, MOMACPKAHUIO ONMPCIACICHHON AIMHBI AYTH,
MEPEMEIICHUIO IYTH BAOJb JIHMHUH IIBA.

ABTOMaTHUCCKasI CBApKA MIABSIIFIMCS SICKTPOIOM BEACTCS CBAPOUHOM
MPOBOJIOKOH ArameTpoM 1...6 MM; mpu 3TOM PEeXHUM CBapKH (TOK, HAIps-
JKEHHUE, CKOPOCTh) Oosee CTabuiICH, YTO 00SCIICYUBACT OXHOPOIHOCTD Kave-
CTBa WIBA IO €ro JIMHE, B TO E BpeMsi TpeOyercs Oosplias TOYHOCTb
B IIOATOTOBKE M COOpKE JeTalICi MOA CBApKYy.
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Ilo pody moka pa3muuaroT Ayrd MOCTOSHHOTO TOKa (IpsSMOi miam 00-
paTHO# MONSIPHOCTH) U TMEPEMEHHOro ToKa. B 3aBmcHMMocTH OT crocoOoB
CBapKH MPUMEHSIOT TY WU HHYIO MOMsipHOCTE. CBapka nox cnoeM ¢iroca u
B CPEJE 3aIIUTHBIX ra30B OOBIYHO MPOU3BOANUTCS HA OOPATHOH MOISPHOCTH.

Ilo muny Oyeu pa3nuyaroT Ayry MpsIMOrO JCHCTBHs (3aBUCHMYIO IyTY)
U AyTY KOCBEHHOrO AcicTBus (He3aBUCHMYIO Ayry). B mepBom ciaydae myra
TOPUT MEXAY BNEKTPOAOM H U3ACIHEM, KOTOPOC TAKKE SIBILSIETCS YaCThIO
CBApOYHOM LEMHU, W U CBAPKU HMCIONB3YETCs TEIUIOTA, BBLACISICMAsl B
cTONOE JYTH W HA 3IEKTPOAAX.

Bo BTOpOM ciyuae gyra roput Mexay AByMs 3aekTpoaamu. OCHOBHOM
METaJT He SBIISICTCSl YACTHIO CBAPOYHOH LIEMTH U PACIIABISICTCS MPEUMYIIC-
CTBCHHO 3a CUET TEIIOOTAAYH OT ra3oB cTonda ayru. B stom cnyuae mura-
HHUE IYTU OCYLIECTBIIICTCS OOBIYHO MEPEMEHHBIM TOKOM, HO OHA MIMEET He-
3HAYUTCIBPHOE MPUMCHCHHE uU3-3a Manoro kod(dduimenra moae3Horo
JEUCTBUS AYyTH.

Io ceoiicmeam 2nexmpooa pasaMHarOT CIIOCOOB! CBAPKH ILIABSIIHMCS
U HEIUIABALIMMCS 3nekTponamu. CBapka MIaBsSIIUMCS 3JICKTPOIAOM SIBISET-
Cs caMbIM PacTPOCTPAHEHHBIM crocoOoM crapku. Ilpu 3Tom ayra roput
MEKAY OCHOBHBIM METAIIJIOM ¥ METAIUTHYECKUM CTEPIKHEM, IMOJABACMBIM B
30HY CBapK{ MO MEpe IUIABJICHHS. JTOT BHJ CBAPKUA MOXKHO MPOHU3BOAMTH
OJHHM W HECKOIBKUMH 3NeKTpoaamu. Ecnu nBa anmexTpoaa moacoeauHe-
HBI K OZHOMY IOJIOCY UCTOYHHKA MUTAHUS OYTH, TO TAKOW METOJ Ha3bIBa-
ercs OBYXSJCKTPOAHOH CBapkoW, a eciau OoJibIIe — MHOTO3ICKTPOTHOM
CBapKO# ITyYKOM 3JIEKTPOIOB.

Ecnmu ka)caprii 37eKTpoa MOmy4yaeT MUTAaHUE OT HE3aBHCHUMOrO HCTOY-
HHUKA [MUTAHMS, TO CBAPKY HA3BIBAIOT ABYXAYroBoil (MuOromyrosoii). KI1/]
cocrasiser 0,7...0,9.

1o ycnosusam nabnrooenus 3a npoyeccom eoperus Oyeu pasanyaroT OT-
KPBITYIO, 3aKPBITYIO H MOTYOTKPBITYIO Ayry. [Ipy oTKpbITOI Ayre BU3yans-
HOC HaOIOACHHE 32 MPOLIECCOM CBApKU NMPOU3BOJUTCS YePe3 CHELUATbHBIC
3alIUTHBIE CcTEK1a — cBeToQuabTpel. OTKpBITas ayra HPUMEHSETCS OpU
mHorux crocodax ceapku: PJIC, cBapka B cpeae 3alquTHBIX ra30B.

3akpeITast Ayra pacroiaractcsi MoJTHOCTIO B PACILIABICHHOM (iroce —
HIake, OCHOBHOM METAIlIC U TMOJ TPaHyIHPOBAHHBIM (DIIFOCOM, OHA HEBU-
JMa.

[TonyotkpriTas oyra XapakTepHa TEM, YTO OJHA €€ YaCTh HAXOJHUTCS B
OCHOBHOM METAJUIC M pacIiiaBlieHHOM (uiroce, a apyras Hax HuMm. Habmro-
JCHHE 3a MpoLeccoM mpou3Boautcs 4epe3 ceeroduaptpsl. Mcnonpayercs
MPH aBTOMATUYCCKOU CBapKE aATFOMUHHS O (IIIOCY.



o pody 3awumol 30HbL cC8APKU OM OKPYIHCATOUell Cpedbl PA3INUIAOT
CIEAYIOMUE CIIOCOOBI: 63 3ammuThl (TOJBIM 3JCKTPOIOM, BJCKTPOIAOM CO
CTaOMTM3UPYIOIUM TIOKPBITHEM), CO IMJIAKOBOM 3alUTON (TOJCTOMOKPHI-
TBIMH DJICKTPOIAMH, IO (ITFOCOM), ra3oBoii (B cpe/e ra3oB) ¢ KOMOMHUPO-
BaHHOU 3ammToi (rasoBas cpena u mokpeitue win ¢iroc). Ctabumusupyro-
[HE TTOKPBITHS TTPEACTABISIOT COOO0M MaTepUaIbl, COACPIKAIIUC DITCMCHTHI,
JICTKO HMOHM3MPYIOIIME CBAPOYHYI0 IYTy, HAHOCATCS TOHKHUM CIIOEM Ha
CTEPIKHH 3ICKTPOI0B, npeauaznadcHubix 1is PIIC.

1.2.Cxembl nmpoueccos
Onexmpuyeckas oyzoeas ceapka. Illupokoe mpakTHYecKOe MPHUMEHE-

HHUE HAXOJWT Ayra npsiMoro aeictsus (puc. 1.2¢), ropsimast MexXIy CBapu-
BAEMBIM METAJJIOM U CHELHAIBHBIM CTEPKHEM — 3JIEKTPOAOM.

\/

i
Dt

i

Puc. 1.2.Buapl CBapOYHBIX AyT: @ — MPSAMOTO, O — KOCBEHHOTO,
KOMOWHHPOBAHHOTO JCHCTBUA (Tpex(azHas)

a 0 8

3HAYUTEIPHO MCHbIIEE MPHUMEHEHHIE HAXOAUT Ayra KOCBEHHOT'O JEHCT-
B, TOpAIIAs MEXIY ABYMS CTCPIKHAMHU — 3JeKTpomamu. B sTom cmyuae
JUTSL PACIUIABJICHUS OCHOBHOTO METajiia HMCIOJb3YCTCS TEIUIOTa, BBLACTSC-
Masi IPH COMPHKOCHOBEHUH CBAPUBACMOIl MOBEPXHOCTH CO CTOI00M (mias-
MO#f) Ayrd, W TEIUIOTa, MOaydacMasi 3a CYCT HM3IYYCHHS W KOHBCKLUH.
CBapky Ayroil KOCBEHHOT'O ACHCTBHUS MOXKHO BBIIONHATh KaK C MPHUCAI0Y-
HBIM METAJLIOM, Tak U 0e3 Hero. OrpaHHMYeHHOE MPUMEHEHUE AYTH KOCBCH-
HOTO JACUCTBHUs OOYCIIOBJICHO ¢¢ MeHbIueh 3ddexkruBHOCTRIO. B0O3MOKHO
HCIONb30BAHNE KOMOMHUPOBAHHOW JYyTY, BKIIOUCHHOW B CBAPOYHYIO LICIb
no cxeme (puc. 1.26 u 6). KII xyru npsmoro aeficteust (puc. 1.3) noctu-
raer 0,3...0,4 KITJ] ayru koceennoro aeticreus 0,2...0,3.

10



a 0

Puc. 1.3 Cpapxka ayroii mpsiMoro IeHCTBUS IDIABAIIAMCS JIEKTPOIOM:

a — ¢ MPHUCAAOYHBIM MCTAJIIOM, MOJABACMEIM B 30HY IYTH B MPOICCCE CBAPKH,
6 — 6e3 MPHUCATOYHOTO METAIUIA; ) C IPHUCATOYHBIM MCETAJLIOM,
BBOAMMBIM MCKIY CBAPUBACMBIMU KPOMKAMU

B 3aBucrMocTH OT YKcna 3JEKTPOAOB PA3NIUYAIOT CBAPKY OXHUM, ABY-
M1 M TPEMsI SJIEKTPOAAMH, HO BO3MOXKHO U OOITBIINM YUCIIOM 3JIEKTPOIOB.

Caapka, Ipu KOTOPOI BCE AIEKTPOABI MOACOCMHEHB! K OTHOMY MOJIO-
CY UCTOYHHUKA MUTAHMsI, HA3BIBAIOT IBYXAICKTPOAHON (MHOTO3JICKTPOIHOI)
CBapKO#, MM CBAPKOH CABOCHHBIM (CTPOCHHBIM) 3jeKTpoaoM. Ecmu kax-
JBIH 13 3JEKTPOAOB MONYYaeT HE3aBHCHMOE MUTAHUE, MPOLECC HA3BIBAIOT
JBYXAYTOBBIM (MHOTOXYTOBBIM).

Csapka Ayroi npsiMOro ACHCTBHSI IIaBSILMMCs 3aekTpogoM (puc. 1.4)
SIBJIIETCSI OCHOBHBIM BHJOM 3JIEKTpHUUecKor cBapku rmrasieHueM, KITM oy-
ru gocturaer 0,7...0,9.

Ipu cBapke ¢ ra3oBoii 3amuroii 30HbI cBapku (puc. 1.5)okpyskena ra-
30M 2, HOAABACMBIM MO HEOONBIINM JABICHUEM U3 comia 1, 00BIMHO pacmo-
JO’KEHHOTO KOHLCHTPUYHO 3JEKTpoxy. l'azoBas 3ammyra IMpUMEHSETCS MpU
CBapKe IIABSILIMMCS JICKTPOAOM (M HervaBsmumcst). Pormb rasa cBoautest K
(Hu3IYECKOH M30MALMK CBAPOYHON BaHHBI OT OKPY’KAroLIEro Bo3ayxa. B ka-
YECTBE 3aIIUTHON CPebl MPUMEHSIOT HHEPTHBIC U AKTUBHBIC TA3H.

Pa3HOBHOHOCTBIO CBAapKH B 3aLIUTHBIX ra3ax sBSIETCS CBapka C KOH-
TpomupyeMoi atmMocepoii. CBapka mMpouUCXOAWT B Kamepe, II¢ CHadaja
CO3JaeTcs BaKyyM, 3aT€M KaMepa 3aIONHAETCS aprOHOM, T'EIHEM WA CME-
cpro rasos. Ilpu atom oGecneunBaercss Gomee MmoNHAS 3aIMUTAa CBAPOUHOH
BaHHBI. JTOT METOJ IPUMCHSCTCS MPH OYTOBOH CBapKe HEILIABSIIHMCS
3JIEKTPOAOM XMUMUYECKU aKTHBHBIX METAIIJIOB U CILIABOB.

11
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& ro ot o B4

Puc.1.4.Capka mOKPEITEIM 3IIEKTPOIoM (@): 1 — crepskeHs, 2— 00Ma3Ka,

3 —0CHOBHOIT MeTammT; (6) aBTOMAaTHIECKAs CBApKa MO (DITFOCOM, HATIPABIICHUE
CBApKH MOKA3aHO CTPETKOIf: 1 —37IeKTpOIHAS MPOBOJIOKA; 2 — OCHOBHON METad,
3 —cBapoussli ¢umoc, 4 —ayra, 5 — cBapounas BaHHA, 6 — pacIUIaBICHHBIN ()IOC,
7 —pacmasieHnbni Metat. CToad ayTH Co BCEX CTOPOH OKPYKEH CIIoeM (IFoca

TommuHao# 30...50MMm

Ilpyr »>ACKTPOIIIAKOBOM MPOLIECCE OCHOBHAS YACTh SHCPTUH, PACXO-
JyeMasl Ha HarpeB U IUIABJICHHUE METa/lIa, OOCCICUUBACTCS 3a CUCT TEILIOTHI,
BBIACSICMON B 3aMKHYTOM 00BEME PACIUIABICHHO-
ro Iniaka — NIIAKOBOH BAHHC MPH MPOXOXKICHUU
4epe3 Hee Toka (puc. 1.6).

lnakoBas BanHa 1 oOpasyercs myTeMm pac-
l iaBieHus (BIrOca, 3amOIHSIOMICTO MPOCTPAHCTBO
MEKIy KPOMKaMH OCHOBHOTO METaijia 2 U CICIH-
ATBHBIMU  OXJIQKIACMBIMH BOJOW IPHUCIIOCOOIIC-
7 HUSIMU — MOJI3YHAMU 3, TJIOTHO MPUXKATHIMH K TI0-
BCPXHOCTH  CBapWBAacMbIX  jactaich.  Dmroc
IJIABUTCS Oyrod, BO3HUKAIOWIECH B HAYaJbHBIN Iie-
PUOI MEXKIY OCHOBHBIM MCTAJNIOM W CBApPOYHOM
nposojiokoii. Ilociae pacnmaBiecHus OMPeacICHHO-
ro kojgudecTBa (iroca Ayra IIYHTHPYCTCS pac-
MJIABJICHHBIM IIJIAKOM M racHer. J[uHa 1mmakoBoi
BAHHBI TPAKTUYCCKH pPaBHA TONIIUHC OCHOBHOTO
MCTaJIa, a ITUPUHA OMPECACTSICTCA 3a30POM MEXKAY CBAPUBACMBIMHU KPOM-
kamu. [ 1yOuHA MIaKOBOW BaHHBI BBIOHMPACTCS B 3aBUCHUMOCTU OT TEXHOJIO-

TMUCCKUX YCI0BUI (COCTaBa OCHOBHOTO METAJIA, PEKUMA CBAPKH U T.1.).

| ——

Puc. 1.5.Cpapka B
3aMUTHBIX TA3aX

12



f.?a;ercmpm?w
© (EOAPOVNOR o o ——
ail n;ﬂagmmaj B =

I e i e —

) )

2

! 3 )

Puc. 16. Cxema mporiecca 3MEKTPOILIAKOBON CBApKH: 1 —CBapHMBACMBIC KPOMKH
m3aenus; 2 —MEAHBIC IOI3YHBI, 3 —HAYATBHBIC IUIAHKH; 4 —paCIIaBICHHBII
METAJLT, 5 —KUIKKUH NUTaK

PaszHOBMAHOCTBIO HOYrOBOH CBApKW SBISICTCS ILIA3MCHHAS CBapKa
(cBapka cxxatoit ayroii). Ecnu ayroBoii paspsia BO3HHKAET MEXKIY BOIb(]-
PaMOBBIM WM MEAHBIM 3JIEKTPOJOM M OCHOBHBIM METAJLJIOM, TO Takas Ayra
HA3bIBAETCA AYroil MpAMOro AEHCTBUS, MHOTAA UMEHYeMas MPOHUKAIOLIEH

ayroit (puc. 1.74).

75
Boda w
— [ ——

Puc. 1.7.Cxema na3MEHHON CBApPKH:

a — Ayra mpsMOro ACHCTBHA, 6 — Iyra KOCBCHHOTO AeicTBuA; 1 —mia3Moo0pa-
3YFOIIMIT Ta3 (aAproH, a30T, BOAOPO.); 2 — BOJIb()PAMOBBIM MM MEIHBIIH
3JICKTPOT; 3 —KaHAI, 4 — COIUIO IIa3MOTPOHA; 5 — CBApUBACMOC U3ICITUC

13



s oOpazoBaHust C:KATOM Jyrd BAOJB €€ CTONOA Yepe3 KaHAI B COILIC
MPOITYCKACTCSI HEHTPAIbHBI OJHOATOMHBIH ra3 (aproH, reiauii) Win JBYX-
aTOMHBIN ra3 (a30T, BOAOPOI, OKUCH YIIICPOAA MM APYTHE ra3sl U UX CMe-
cu). Naz cxkumaer cTond Ayru, YTO TPUBOIUT K
MOBBILICHHIO ero TemmepaTypsl 10 16000°C npu
ayre kocseHHoro aciicteus u 10 33000°C mpu
JOyTe OpsIMOTrO JCHUCTBHS, U 00pa3yeT Tak Ha3bl-
BacMYIO XOJOJHYIO IIa3MEHHYIO CTPYIO. Y A€mb-
Has MOIMHOCTh ILIA3MCHHOU JIyru  Oojiee
500 kBr/cm®. JInst IOTyUCHUS CKATON IyTH CITy-
JKUT CIICUHANBHBIN MIIa3MOTPOH.

Ilpm amexTpoHHO-ITYUEBOI CBapke uId Ha-
rpeBa M PACIUIABICHUS OCHOBHOTO METaljia HC-
MOJb3YETCS IHEPrusl, MmonyvaeMasi B Pe3ynbTaTe
WHTCHCHBHOH OOMOapIupOBKH €ro ObICTPOIBU-
JKYIIMMUCS B BAKYYME 3JICKTPOHAMHU.

[Tpu momagaHuy HA MOBEPXHOCTH CBApUBAC-
MBIX JCTANICH 3JICKTPOHBI TOPMO3STCS, M HPOUC-
XOAWT NPEBpAIICHHEC KUHETUYECKOH SHEPrUU B

Puc. 1.8.Cxema TEIUIOBY10. PackancHHbIN BOIb(GPAMOBBIA KATO
SJICKTPOHHO-TYEBOU 1 (puc.1.8), pasmerucHHBIH B (OKYCHPYIOLICH
CBADKH FOJIOBKE 2, U3yYaCT MOTOK 3JICKTPOHOB.

IMox aeticteuem Boicokoro Hampspkerus (30...100)kB mexay katozom
U YCKOPSIFOIIUM aHOJAOM 3 MOTOK 3JEKTPOHOB MPHOOPETACT 3HAYUTEIBHYIO
KHHETHYICCKYIO SHEPrHi0. MarHuTHON THH30HM 4 MOTOK 3JEKTPOHOB (PoKy-
CHUPYETCS B Y3KUU JIyd, KOTOPBIM C MOMOINBK) MAarHUTHOM OTKJIOHSIIOIIECH
CHCTEMBI 5 HampaBIIETCs TOUHO HAa CBapHBacMble KpoMKH maaenus 6. [u-
TAHNE YCTAHOBKU OCYIIECTBIISETCS BBHICOKOBOIBTHBIM MCTOYHHKOM ITOCTO-
STHHOTO TOKa .

VYcranoBka A asepHoit ceapku (puc. 1.9)cocrout u3 pabouero Teaa
1, mammel Haka4ku 2, 00CCIECUNBAOMICH CBETOBYIO SHEPTHIO IS BO30YXK-
JICHHS aTOMOB aKTHBHOTO BemnecTsa — nanydarers. [lomydaennoe n3myuenmne
(doKycHpYETCS M HANpaBISICTCS C MOMOIIBIO ONTHYECKOH CHUCTEMBbI 3 Ha
cBapuBacMoe usaeue 4.

JHeprus, momydyacMasl Ja3epamu, HEBEIUKA M COCTABILIET OT COTBIX
nponeit ao eamunn mxoyacit. KITJ mazepoB Hu30k.
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XapakTepHoU SIBISIETCS Y3Kas U
riyOokast (opMa MNpPOMIABICHUS OC-
HOBHOro Metamna. JlaszepHas ceapka
MOXET NPUMEHATBCS B  MpHOOpO-
CTPOCHHH U B CIICLIHATBHBIX CITyYasX.

Bce cymecTByromme BUIb CBAPKA
MJIaBJICHUEM HMCIOT KOHEYHYIO LIeTb —
MOJIYYEHUE CBapHBIX COCAMHEHUH,
o0ecreunBaOIX HEOOXOJUMYIO He-
CYLIYH CIIOCOOHOCTh CBAPHON KOHCT- I
PYKLHUH, €€ JUIUTEIBHYIO0 paboTy B yc- S
JOBUSIX SKCILTyaTaLlMK TTPU MIUHAMAITb-

HOM 3aTpaTe TPyJa U CPEACTB. Puc. 1.9.Cxema nasepHoii CBapKu

~

]
2
Z
]
Z

2. KTIACCU®UKAIINSI CBAPHBIX COEIMHEHUI
N 1iBOB

CBapHbIM COeIMHEHNEeM Ha3bIBAIOT YYACTOK KOHCTPYKLMH, B KOTOPOU
OTACIBHBIC 3JCMCHTHl COCAMHCHBI C IMOMOLIBIO CBapku. B coeamHeHue
BXOJST. CBAPHOMU ILIOB, IPHJICTAIOMasi K HEMY 30HA OCHOBHOT'O METalNa CO
CTPYKTYPHBIMH U JPYTHMH HM3MCHCHHSMH B PE3yJIbTATC TEPMHUUCCKOTO
JercTBusl cBapkH (30Ha Tepmudeckoro BimsiHus 3TB) u mpumeikaromue K
HEH y4acTKM OCHOBHOTO METaJIIa.

CrapHoii moB NpeCcTaB/IsIET cO00H 3aKPUCTATTM30BABLIMICS METALT,
KOTOPBIH B IPOLIECCE CBAPKH HAXOAMUTCS B PACILIIABIICHHOM COCTOSIHHUH.

IMo ¢opme compspkeHMS CBApUBACMBIX SJIEMEHTOB MOJKHO BBLACITUTH
CIICAYIOLIIE OCHOBHBIC THIIBI CBAPHBIX COCAMHCHHIA: CThIKOBBIC (prc. 2.1,a),
taspoBbi¢ (puc. 2.10,6), yrnossie (puc. 2.1¢), Haxiecrounsie (puc. 2.19).

CBapHble IIBBI MOXPA3ACIIIOTCS N0 QOpME MOMEPEUHOro CEYCHHS Ha
cTeikoBbIC (puc. 2.2¢) u yriaossie (puc. 2.20).

PasHOBHIHOCTRIO 3THX THIIOB LIBOB SBIIIIOTCS IUBBI MPOOOYHBIC
(puc. 2.28) u mpopesnsic (puc. 2.2¢), BBIIOMHSIEMBIC B HAXJICCTOYHBIX
coemureHusx. [lo ¢opme B mpoJONBHOM HANPaBICHUH PAa3UYaOT IIBBI
HETIPEPBIBHBIC U MIPEPBIBUCTBHIC.
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Puc. 2.1.OCHOBHBIC THITBI CBAPHBIX COCIUHCHUI

= p=

O O
O

s

Puc. 2.2.OcHOBHbIC THITBI CBAPHBIX IIIBOB

CTI:IKOBI:IC IMBbI  BBIINIOJHAKOTCA, KaK IIpaBUIIO, HCHpCprBHI:IMI/I;
OTJMYHUTENBHBIA TNPH3HAK TaKuX IOBOB — (opMa pa3feinku KpPOMOK
COEOMHSIEMBIX JeTaneii B momepedHoM cedeHnu. [loatomy mpusHaky
pasiniaroT CJICAYIOMNC OCHOBHBIC TUITBI CTBIKOBBIX IIBOB:

— ¢ 0TOOPTOBKO# KpoMOK (puc. 2.3¢);

— 6e3 pa3xenKu KpOMOK — OJHOCTOPOHHHUE U ABYCTOpOoHHME (puc. 2.30);

16



— C pa3AenaKoil OJHOM KPOMKH — OMHOCTOPOHHUE, ABYCTOPOHHUE C KpU-

BOJIMHCHHOMN /I TPSIMOTUHEIHON (hOpMOit pasaenku KpoMmkH (puc. 2.3g);
— ¢ ogHOCTOpOHHEH V-00pa3Hoil pa3aenkoii AByX Kpomok (puc. 2.3¢);
— ¢ ABYCTOpOHHEH X-00pa3Hoii pa3aenkoi AByX KpoMok (puc. 2.30).

N —p— [ JK ]

a 0

s IC 3 1/ g0 I

~oDal\

2l

Puc. 2.3.TloaroroBka KPOMOK CTHIKOBBIX IIIBOB

Pasxenka moxxer ObITh 0Opa3oBaHa MPSMBIMHU JTMHUASMA (CKOC KPOMOK),
160 umeTh KpuBOIUHEHHYIO hopmy (U-00pasHyro pasaenky, puc. 2.3e).

VYriaoBeie mBH pa3nMYaOT Mo (OpME MOATOTOBKH CBAPHBACMBIX
KPOMOK B TIOTNIEPEYHOM CEYCHHH M CILIOIIHOCTH mBa 1o anuue. [1o dopme
MONEPEYHOr0 CEUCHHSI LIBBI MOTYT OBITh O€3 pa3aenku kpomok (puc. 2.4,a),
C OZHOCTOPOHHEW pa3geikoil kpoMku (puc. 2.46), ¢ ABYCTOPOHHEH
pasnenkoit kpomok (puc. 2.4g).

108

a

Puc. 2.4.TTonroroBka KPOMOK YTJIOBBIX IIBOB TABPOBBIX COCIMHCHUH
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[Mo mpoOTSHKEHHOCTH YIJIOBBIC INBBI MOTYT OBITh HEMPEPBIBHBIMHU
(puc. 2.54) u npepoiBucThIME (pHiC. 2.52) pacnono)eHUeM OTPE3KOB IIBA.

TaBpoBBIC, HAXJIICCTOYHBIC M YIJIOBBIC COCAMHCHHUS MOTYT OBITh
BBITIOJTHCHBI OTPE3KaMH [IBOB HEOOJBLION MPOTSHKEHHOCTH — TOYCYHBIMHU

mBami (puc. 2.50).

£

Q
o

e 0
Puc. 2.5.YT10BBIC MBI TABPOBBIX COCTHHCHIH
[IpoGounsle BBl MO cBOCH QopMe B IIAHE OOBIYHO MMEIOT KPYIIIYIO
($opMy M MONY4YAKOTCS B PE3YNbTATE MOTHOTO MPOIIABICHUS BEPXHETO U
YaCTHYHOTO MPOILIABACHUS HIWKHUX JucToB (puc. 2.64) — ux wacto

HA3bIBAIOT JJICKTPO3AKICIKAMH, JTHOO MYyTEM TMPOIUIABICHUS BEPXHETO
JMCTa 4Yepe3 IPEABAPUTENBHO IPOACIAHHOE B BEPXHEM JIUCTE OTBEPCTUE

(puc. 2.6p).
770000

DY

Puc. 2.6.®opma monepevHOro CeUeHHS TPOOOYHBIX U IIPOPE3HBIX MIBOB

N

[pope3Hsie BB, OOBIYHO YITHHECHHOW (DOPMBI, MOTYYAOTCS ITyTEM
MPUBAPKH BEPXHETO (HAKPBIBAIOIIECTO) K HMYKHEMY JIMCTY YIVIOBBIM LIBOM
o nepumetpy npopesu (puc. 2.66).
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®opmy pasmenky KpOMOK W UX cOOPKY MO CBApPKy XapaKTEPU3YIOT
YETHIPE OCHOBHBIX KOHCTPYKTHBHBIX 3ymemeHta (puc. 2.7): 3azop (D),
OpUTYILICHUE (€), YrOll pa3aenku KpoMok (a), paBHbiii B i 2.

Pyunas myroeas cBapka Oe3 pas3genkd KPOMOK HPUMEHSIETCS IS
JUCTOB TONIIUHON 10 4 MM, MEXaHU3UpOBaHHas o (rocoM — 10 18 M.

CranmapTHBI yron pa3genkd KPOMOK B 3aBHCHMOCTH OT crmocoda
CBApKU TUMa coeauHeHus uaMensercs ot 60+ 5° 10 20+ 5°. Tun pasaenku
W BEIMYMHA YIIa pa3felnkd KPOMOK ONPCACTSIOT  KOIHYECTBO
HEOOXOMMOro JOMONHUTEIBHOTO METajlia ISl 3alOJHCHHS Pa3leik, a
CIIEAOBATEIBHO, MMPOU3BOAUTEIBHOCTD CBAPKH.

b %_ﬂ R . ‘,37
| | ) f e §

o a [ 4
L
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Puc.2. 7. KOHCTPYKTHBHBIC 3JIEMEHTHI PA3ICIKH KPOMOK
1 cOOpKH KPOMOK IT0[T CBAPKY

&

Tak, Hampumep, X-o0pasHas pa3zenka KpPOMOK MO CpPaBHEHHIO ¢ V-
00pa3HOil pa3geiKoil MO3BOMSMCT YMEHBIOUTH OOBEM PACILIABICHHOTO
meramia B 1,6 — 1, 7aza.

[Mpurynnenue (¢) oOsrano cocraBmsier 2 + 1 mm. 3azop (b) = 1,5...
2 MM, TaK KaK HAJIMYUE 3a30pa HEOOXOIMMO A/l TPOBapa BEPIIUHBI LIBA, HO

B OTJC/IBHBIX CAy4asx 3a30p MOXKET ObITh PABHBIM HYJIO WIH JOCTUTAThH
8...10Mmm.

2.1. KoHCTPpYKTHBHBIE 3JIeMeHTbI CBAPHBIX COeIHHEHHI
NMPH AYTOBOH M 3JIEKTPOLLIAKOBOH CBapKe

B cBsa3u ¢ BaxKHOCTBIO HpaBHHbHOﬁ MOATOTOBKU CBAPUBACMBIX KPOMOK
C TOYKH 3pCHUA KaucCTBa, JSKOHOMHUYHOCTHU, IIPOUYHOCTU U pa60To-
CIIOCOOHOCTH CBApHOro COCANHCHUS CO3AaHbl TOCYAaPCTBCHHBIC CTAHAAPTHI
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Ha MOATOTOBKY KPOMOK oA cBapky. CTaHIapThl permaMeHTUpyoT GopMy U
KOHCTPYKTHBHBIC 3IIEMCHTHl Pa3JelKd M COOPKH KPOMOK TOJ CBapKy H
pasMepsl TOTOBBIX CBAPHBIX LIBOB.

I'OCT 5264 — 80 Ryunas ayrosas ceapka. CoeAIWHCHHS CBapHBIC.
OCHOBHBIC THUIIBI, KOHCTPYKTHBHBIC SIEMEHTBI U Pa3MEpPhI» PETIAMEHTUPYET
KOHCTPYKTHBHBIC 3JIEMCHTHI MOATOTOBKU KPOMOK M pa3Mephl BBIITOJHECHHBIX
LIBOB MPHU PYYHOU AYTOBOM CBApPKE METANIMYECKUM 3IEKTPOAOM BO BCEX
MPOCTPAHCTBEHHBIX MOJIOKCHUSX.

I'OCT 8710-70 HIBel cBapHBIX COCAMHCHHNA. ABTOMATHYECKAs H
MOTYaBTOMATHYCCKAsI CBAapka» pErlaMeHTHpyeT (GopMy H  pa3Mepsl
MOJArOTOBKH KPOMOK M BBIITOJHEHHBIX INBOB IPU XYyrOBOH MCXAaHH3H-
POBaHHON (ABTOMATHYECCKOW WM TOMyaBTOMATHUCCKON) CBapKe IO
¢mrocoM. [[OTMOTHUTETPHO K 3TUM CTaHJAPTAM BBIMYLICHBI CTAHIAPTHI,
KOTOpBIC ~ PEriIaMEHTHPYIOT  KOHCTPYKTUBHBIC  BJEMCHTBI  CBApPHBIX
COCIMHCHHIA MPH MexaHu3upoBaHHOH cBapke mo ¢mrocom (TOCT 11533—
75) u mpu pyunoit ayrosoit cBapke (TOCT 11534—75)qms coemuHeHMiA
3JIEMEHTOB MOJ OCTPBIM H TYIBIM YTIJIAMHU.

I'OCT 15164—78 «CBapHblc COCAWHEHHS H IOBBI. JICKTPOLLIAKOBAS
CBapKka» periaMeHTHpyer (opmy © pasMmepbl HOATOTOBKH KPOMOK H
BBITIOJIHCHHBIX IIBOB MPH 3JIEKTPOLILIIAKOBOH CBApKE.

I'OCT 14771-85 HIBbl cBapHBIX COCOMHEHUI. JNEKTPOXYroBas
CBapka B 3alIUTHBIX Tras3ax» periaMeHTupyeT ¢opMy U pa3Mepsl
MOJATOTOBKH KPOMOK M CBapHBIX IIBOB IMPH CBapKe CTajcH B 3aIUTHBIX
razax: aktuBHBIX (CO,), uHeptHbix (Ar, He)u cmecsax rasos.

I'OCT 16098-70 HIBsr cBapHBIX COCAUHECHUI U3 JBYXCIIOWHON KOPPO-
3HOHHO-CTOMKOU cTanmm» periaMeHTHpYyeT (HopMy M pa3Mepbl MOATOTOBKH
KPOMOK U BBINIOJIHCHHBIX CBapHBIX IOBOB CBapHBIX COCAWHCHUU U3
JBYXCIOIMHOM KOPPO3UOHHO-CTOMKUX CTajeil MOpU 3IEKTPOAYTOBOM U
3JIEKTPOLLIAKOBOU CBapKe.

I'OCT 16037—70 HIBbi cBapHBIX COCIUHCHHH CTadbHBIX TPYOO-
MPOBOAOB» PErIaMEHTHPYET (GOPMY M pa3Mepbl MOATOTOBKA KPOMOK H
BBITIOJTHCHHBIX CBAPHBIX IIBOB CTaJbHBIX TPYOOIPOBOJOB NMPH PYyYHOH U
MEXaHH3UPOBAHHON CBAPKE B 3AIMUTHBIX ra3ax HITH MoJ QIOCOM.

I'OCT 2.312-72 ¥cnosHble H300paxkeHUs] W OOO3HAUCHHS IIBOB
CBApHBIX COCAMHCHUIT» SIBISICTCS TAKOKE 00SI3aTEIbHBIM 7151 IPUMEHEHHS Ha
yepTexkaxX KOHCTPYKIUNU.

IIpu pyuyHOli AayroBoli cBapke Takue (AKTOPbl, KaK BEIHYHUHA
CBapOYHOTO TOKA, CKOPOCTh CBAPKH M HAIPSDKCHHE AYTU HM3MCHSIOTCS B
HEOONBINUX MpEAcnax.
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ITpu MexaHM3UpOBaHHOH cBapke moj (HIFOCOM ITyOHHA MPOILIABICHUS
OCHOBHOTO METalla B ONPEACICHHBIX Mpelenax He 3aBHCUT OT (HopMbl
MOJATOTOBKH KPOMOK M BEJIWYHMHBI 3a30pa, 4YTO OOBSCHICTCS BBICOKOU
IJIOTHOCTHIO TOKA W KOHLICHTPUPOBAHHOCTBHIO TCINIOBOTO ACHUCTBHS IYyTH
[P 3TOM CIIOCOOE CBApKH.

3a nBa mpoxoaa (M0 OZHOMY C Ka)KIOH CTOPOHBI) MOKHO CBAapHBATh
BCTBHIK 0€3 pasienku Kpomok juctel & = 60 mMm. OgHAKO B 3THX CIydasx
MPH OOBIYHOM 3a30p€ LIBBI NOTYHYAIOTCS AC()EKTHBIMH 110 JBYM HMPUYHHAM:

1) KOmMYECTBO HAIUIABICHHOTO METajla HACTOIBKO BEIHKO, HYTO
BHCIIHSSI YacTh IIBA OKA3bIBACTCS YPC3MCPHO OONBIIOW W YPOATHUBOM
(dopmsr;

2) WOB MOMYYACTCS HACTONBKO Y3KHM, YTO HPH OBICTPOM OCTHIBAHHH,
XapaKTepHOM IJIsl CBApKH, B CPCAHCH YACTH ILIBA BOZHHKAIOT YCAIOUHBIC
TPCLIMHBI.

Cornacro I'OCT 8713—700e3 ckoca KpOMOK MOYKHO CBAPHBATH BCTHIK
auctel TofamuHon 10 20 MM, mpu OOMBIIKMX TOMIIMHAX TPEOYETCS pas3aeiika
kpomok. [Ipu pazzenke ¢ mpsSMOTHHEHHBIM CKOCOM KPOMOK YTOIl pa3JciaKu
25...26, ¢ =2...6mm, 3a30p b =0 + 1vm.

ITpu Tommune mucToB & = 60 MM CKOC KPOMOK MPSIMOTUHEHHBIN, AT
6 = 160 MM mnpexycMOTPEH KPUBOJIMHCHHBIA CKOC KPOMOK C VIJIOM
pasmenku 25...26, Tak kak TpeOyeTCs MCHBIIMN O0OBEM HAIUIABJICHHOTO
METajia ¥ YMCHBIIAOTCS YIIIOBbIE AeopMarum.

CBapka TaBpOBBIX COCAMHCHHMHA 0€3 CKOca KPOMOK BO3MOXHA IS
metamia TomuHoi 10 40 M. B 3aBucumocTs ot TpeOOBaHUIA K MPOYHOCTH
COCAMHCHMM, CBSI3aHHBIX CO CKBO3HBIM IPOBapOM, IPEAYCMOTPEHEI
COCAMHCHHS C OJHOCTOPOHHHM HECHMMETPHYHBIM CKOCOM KPOMOK sl
6 = 8...30MM 1 IBYCTOPOHHUM CUMMETPUYHBIM A7 TOTuHbI 30...60MM.

®opma nmoarorosku kpomok npu ILIC o 'OCT 15164—78 mokazana
Ha puc. 2.8.

) (—

Puc.2.8.®opma noarorosku kpomok st ILIC:
@ — CTBIKOBOTO; 6 —YTJIOBOTO; 8 — TABPOBOTO COCAWHCHUI
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B cranmaprte permaMeHTHPOBAaHBI TOIIIMHBI MUHUMAIbHBIC (HC MEHEE
16 mm) u HamGonbmme (mo 800 mm), a Takke 3a30pbl BeaumunHOU 16...
26 mm.

I'OCT 14771—-8500bI4HO pYKOBOACTBYIOTCSI IIPU CBapKE MPOBOJIOKOH
guamerpoM ot 1,6 MM u Bbime. CTaHZapT OpexycMaTpHUBACT CBapKy
merama 10 6 = 120mm (B CO,) ¢ pas3aenkoil KpOMOK METAJIA TOMIIUHON
cebimie 10 mm. Tpu sTom ymenbiuensr yrisl pasaenku 10 407 u BenmanHa
nputyrieHus 10 1...2 MM npu 3a3opax B npeaenax 0...3 M.

IIpu cBapke B MHEPTHBIX ra3ax IUIABSIIIMMCS 3JICKTPOIOM COXPAHSIOTCS
TC JK€ OCOOCHHOCTH, YTO M MPH CBAPKE HEIUIABSIIHMCS ICKTpoIoM (8 =
= 20MMm), HO PeAYCMOTpPEHA CBapka MeTasia TomuuHoi 10 100mm.

OOplyHO  BBIOMPAIOT TaKHE TUOB  PA3ACNOK, NPU  KOTOPBIX
00ecrenBarOTCsl HAUMEHBIIHE OOBEM M CTOMMOCTh PaboT MO pasieike
KPOMOK, 00bEM M Macca HaIUIABJICHHOIO METaja, HONMHBIA MPOBap MO TOJ-
LIMHE, TUIaBHAs (opMa CONPSDKEHHS BHELIHEH YacTH IIBA M MUHHMATbHBIC
YIJI0BBIC ethopMariu.

JU1st TONCTOMMCTOBOrO MeTamia (CTamd, THTAHOBBIC CILIABBI) paspa-
60TaH METOJA CBApPKH IO Y3KOMY 3a30py (IIeaeBON pas3aenke), IpH KOTOPOi
CBapHMBacMbIC KPOMKH HE HMEIOT cKoca, a 3a3op mMmeer Benawuuny 10...
12 mm npu tommmne 10 100...150mm (puc. 2.9,a).

Siemra

8

a

Puc. 2.9.TTonroroBKa KPOMOK | IIBBI B HEKOTOPBIX OCOOBIX CIIyJasX:

a —TIpH CBAapKE METAJIa OOIBINIX TOIIIMH IO Y3KOMY 3a30py
(T0 TaK HA3BIBACMON «UICIICBOI» PA3ICIIKE); 6 — IIPU CTIIAKHBAHHU MECT
nepexoaa METajlia mBa B OCHOBHOM IIYTEM HAJIOKCHUA «TAJITCIIBbHBIX> IIIBOB,
6 —IIPH CBAPKE BBICOKOIIPOIHBIX CTacii ¥ CIJIABOB IBCTHBIX MCTAJIJIOB
CBAPOYHBIMH MATEPHAIAMHA, KOTOPBIC JAFOT MCTAJLT IIBA MCHEC HpO‘{HBIfI,
4eM OCHOBHOM

C LCIbIO TOBBIMICHUSA BBIHOCIMBOCTU IIPU I[Cf/iCTBI/II/I JUHAMHIYCCKHUX
HaArpys3ok Aajid HCKOTOPBIX COCI[I/IHCHI/II‘/'I U3 CTAJIM W THTAHOBBIX CIIJIABOB
IJIABHOCTb COMNPSDKEHMSI METANA MBA ¢ OCHOBHBIM METAJIJIOM JOCTHTACTCA
3a CYeT OIUIABICHUS MECT IEPEXOAa TEIUIOTOM AYTH, TOpSIIEd MEexay
HCILTaBAIMUMCH 3JICKTPOAOM U OCHOBHBIM MCTAJIJIIOM, KakK C HpHCﬁI[KOfI, TakK
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u 0e3 mpucago4HOro marepuana. B pesymprate 0OpasyroTcs ranTeibHbIC
BAJIMKH, YIy4IIAOUMe BHEIIHIOW Gopmy mBa (puc. 2.9,0).

JUIss  TOMydYeHHS  PABHONPOYHOTO  COCAMHCHHUS  IMPHU  CBapKe
BBICOKOMIPOYHON CTald H HEKOTOPHIX CIUIABOB LBETHBIX METAJIOB
OPUXOAUTCSL  JOMOJHUTENPHO HAIUIABIAATE META/UT W YBCIMYHBATH
BHCLIHIOK YacTh wBoB (puc. 2.9,6).

KauecTBo CBapHBIX COCAMHCHUII M SKOHOMHYHOCTB IMPOLIECCA CBAPKH
3aBUCAT OT YHCTOTHI KPOMOK H TPHJICTAIOUICH K HUM IMOBEPXHOCTH
OCHOBHOT'O METaJIJ1a, TOYHOCTH MMOJATOTOBKH M COOPKH IO CBApPKY.

2.2. KoHCTPYKTHBHBIE 3JIeMeHTbI CBAPHBIX COEIHHEHHI
NMPH MJIA3MEHHOMH, 3JIeKTPOHHO-JIY4eBOil H JIa3epPHoil CBapKe

Ilma3smeHHAasT cBapka CTamd, LBCTHBIX MCTA/UIOB U CIUIABOB B
MMPOTHUBOBEC IIA3MCHHOHN PE3KE MPUMEHSICTCS 3HAUUTEIBHO PEKE.

BBuay HOBH3HBI 3THUX CIOCOOOB CBapKH U JOCTATOYHO HEOOJIBIIOTO
0o0beMa MX OPUMEHCHHUS CTAHIAPTOB HA MOJATrOTOBKY M COOPKY CBapHBIX
COCIUHCHHUM, 4 TAK)KEC HA Pa3MEPhl CBAPHBIX IIBOB, MOJYYACMbIX MPH ITHUX
METOJaX CBapKH, HET.

ITnasMeHHON CBapKOW MOXKHO CBapHWBAaTh CTHIKOBBIC COCAMHCHHUS OC3
pazzenku kpoMmok mpu 0 mo 12 mwm. Ilpu Gonbimeit Tommmue Tpedyercs
paszaenka KpOMOK.

DICKTPOHHO-TYYEBYIO0 CBAPKYy B BaKYYMHBIX KamMepax MPUMCHSIOT B
OCHOBHOM I HCKDPYIMHBIX UW3ACAUHA W3 TYrOIIABKUX U aKTHUBHBIX
METAJIJIOB. TUTAHA, IUPKOHUS, TAHTAJIA, MOJIMOACHA U T.1.

Bricokast KOHLIGHTpALUs TEILIOTH, C(POKYCUPOBAHHON B 3JCKTPOHHOM
ayue amamerpom 1...1,5 MM, cmocoOCTBYeT Manioi 30HE MPOILIABICHUS,
MMEET OYCHb MAJIYI0 MIMPUHY U 3HAYUTCIBHYIO TNTyOHMHY, YTO MO3BOJISCT
BHITIONTHATH CBApKy (0€3 pas3faeiakd KPOMOK) CTBIKOBBIX M HAXJICCTOUHBIX
COCAMHCHMI HA METaJIjIe OONBIINX TOJIIIMH.

JlazepHast cBapka HCIONB3YCTCA B PAIHO- U DJICKTPOHHOW ITPOMBIII-
aeanoctu. brmaromapst octpoii (hOKYCHPOBKE BO3MOKHO COCPEAOTOYCHHE
0OJIBPLION TCIIOBOM SHCPIrUM HA IUIOMIAAKAX, M3MEPSICMBIX COTBIMA H
TBICSSYHBIMH JOSIMA MUJITAMETPA. MOXKHO €O34aTh jasep AIs CBapKH
OUYCHb TOJICTOTO MCTAJIA, HO MPOLECC IUIABJCHHUS MCTAJIA CTAHOBUTCS B
3TOM CJIy4ae MPAKTUYCCKU HEyrpas/sieMbiM. [1oaToMy B HacToOsIIIEe BpeMst
JA3CPHYIO CBAapKy HOPHUMCHSIOT JUIsI COCAMHCHHS METalla CBECPXMAITBIX
TomImuH (Meramanueckas (ompra), MPOBOJIOK Maloro AUAMETpa U T.A., T.C.
M3ICTUN, KOTOPBIC HE TPEOYIOT Pa3ACiKd KPOMOK. [HIbl COCAMHCHUN —
HAXJICCTOYHBIC U CTBIKOBBIC.
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3. CBAPOYHAS IYT'A 1 EE CBOMICTBA

I"a3el, B TOM 9nCiC U BO3AYX, MPU HOPMAIBHBIX YCAOBHSIX HE MPOBOIST
3aeKTpUICCKuil TOK. OOBICHACTCS 3TO TEM, YTO B OOBIYHBIX YCIOBHUIX OHHU
COCTOSIT U3 HEUTPATbHBIX MOJIEKYJ]I M aTOMOB, KOTOPBIC HE SIBJISIFOTCS HOCH-
Tensmu 3apsaoB. OHU CTAHYT 3JICKTPOIPOBOAHBIMHU B TOM CIyd4ac, €Ciu B
CBOGM COCTaBC OyIyT UMETh DJICKTPOHBI, MOJOXKUTCIBHBIC U OTPUIATCIIb-
HBIC MOHBI, KOTOPHIC BOZHUKAIOT B Ta3ax MPH BO3JACHCTBUY HA HUX 3JICKTPH-
YECKOr0 MOJIsI, TEILIa, MPU MPOXOXKIACHUU Yepe3 ras yiabTpaduoCTOBBIX,
PCHTTEHOBCKHUX M KOCMUYCCKHX JYYCH, a TaKKE JTydeH, UCHYCKACMBIX pa-
JUOAKTUBHBIMU BEIIECTBAMU.

[TpoxoskaeHIE SMEKTPUYSCKOrO TOKA YePE3 ra3bl HA3BIBACTCS deKmpuye-
cxum 2a308vim paspsoom. lporecc oOpa3oBaHus 37ICKTPOHOB U HOHOB HA3BIBA-
©TCS UOHU3AYUell, A Ta3, COACPKAIIUMA SICKTPOHBI U HOHBI, UOHUSUPOBAHHBIM.

IIpu mpox0oxACHUN ACKTPUUICCKOrO TOKA YCPE3 ra30BBIA MPOMEKYTOK
MOJIOKUTEITBHBIC MOHBI CTPEMATCS K OTPHUIATEILHOMY TONIOCY (KaToxy),
a OTPUIATCIBHBIC — K TONOXKHUTEIbHOMY (aHoy). IIpu aBMKECHMHM HEKOTO-
PBIC JICKTPOHBI U MOHBI, CTATKUBASICH MEKIY COOOM, 00pa3yroT HEHTpaib-
HBIC ATOMBI M MOJICKYJTbI. ITOT MPOLIECC HA3BIBACTCS PeKOMOUHAYUel.

B snektpudeckoit Ayre SHEPrusi ICTOYHUKA MTUTAHUS MPEOOPA3yeTCs B
KHMHCTHUYCCKYIO M TMOTCHLMAIBHYIO DHCPTUIO YACTHI[ IIA3MbI, KOTOpas B
CBOIO O4YEPEab MEPEAACTCS ICKTPOAAM U YACTUYHO MPEBPAIIACTCS B JJICK-
TPOMArHUTHOE M3TYyYCHUE — POTOHBI, MOKUAAFOIINE 30HY TyTH.

DICKTPONMPOBOIHBIN ra30BbIN KaHA, COSAUHSIOIINI 3JICKTPOIbI, HIMCET
(dbopMy yCEUCHHOro KOHyca wiu HuauHApa. Ero cBoiicTBa Ha pasiu4HBIX
PACCTOSTHUSIX OT 3JCKTPOIOB
HeoauHakoBel. TOHKME ciloM rasa,
MPUMBIKAIONINEG K  3JICKTPOJaM,
UMCIOT  CPaBHUTCIBHO  HU3KYIO
Temmneparypy. B 3aBumcumoct: OT
MOJIIPHOCTH 3TH CJIOM HA3BIBAIOTCS
KaTOMHOI WM aHOMHOI oOIacTIMU
JIyTH. ITo OPUCHTUPOBOYHBIM
JaHHBIM TPOTSHKCHHOCTh | (TO-
IWHA) KaTomHoM obmactm |, =
=10"..10%cem; |, = 10°...10% em.
Mexay npusIeKTPOIHBIMU 00JIac-
TIMH  pacmonaraercss  Haumboree
MPOTSDKCHHAS BBICOKOTEMIICPA-

Puc. 3.1.30H51 IyroBOro
paspsma:
1 —karoHas 30Ha; 2 —aHO [HAS 30Ha,; TypHas o0nacTe paspsga — cTomd
3 —cron6 myru; K —xaron; A —aHox ayru (puc. 3.1).
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HampspkeHue  pacopeaesisieTcss  MOKIY — Pa3IndHbIME - 001acTAMU
HCPABHOMEPHO. 3HAYUTCILHOC TMAJACHUC HANPSKCHUS HAOMIOJACTCS B
MPUIICKTPOIHBIX OOIACTSX, YTO YKA3bIBACT HA BBICOKYIO HAMPSKCHHOCTD
3IIEKTPUYECKOTO TTOJISI B HUX.

Tak, B katoaHoi obmactu ¢ |, = 10° cm u mageHnEM Hanpsoxeaus U, =
= 10...20B; nanpspxennocts E nocruraer Fy = 210 Blem; E, = 10 Blem.

IIporeccsl, mpoTekaroIue B MPUAICKTPOIHBIX O0NACTSIX, UIPAIOT Iep-
BOCTCIICHHYIO POJIb B MEXaHMU3MaX MPEOOPa30BaAHUS DIICKTPUUCCKON IHEP-
TUU UCTOYHUKOB MUTAHUS B TCIIOBYIO U MEPEIAYH €€ SJICKTPOAAM.

3.1.CTton6 ayru

Hal[CHI/IC HaNpsKCHUA CPaAaBHUTCIIPHO HCBCIIUKO, a HaAIIPS>KCHHOCTDL I10-
as B Hem coctasiser 10...50B/cm.

Huametp crosba ayrd, a TAKKE TEMIIEpaTypa U HAIPsHKCHHOCTD OIS B
HCM OIPCACIAOTCSA BHYTPCHHUMHU ITPOICCCaMU.

s OLEHKM BETUYMHBI MEPEYHCICHHBIX MApPaMETPOB CTOMOA AYTU
COBPEMCHHAsI TCOPHsI MCIOIB3YCT YpaBHEHHE OaaHCa dHEPTHU CIMHULIBI
JUIMHBl CTONI0A W YPABHCHHME TCPMHUYCCKOM HMOHM3AIMK ra3a (YpaBHCHHC
Caxa). Kpome Toro, mas ayrm ChOpaBeIIUB <IPHUHITAN MHHAMYyMa»,
VTBEP)KIAIOLINKA, YTO W3 BCEX BO3MOXKHBIX co4eTaHWil cronba Hamboiee
YCTOI>'I‘IHBO COCTOSTHUEC C MUHHMAJIbHOM HaMps>KCHHOCTBIO IIOJISI B HCM. N3
3THUX ypa,BHCHI/Iﬁ " U3JI0KCHHOT'O IIPpUHIOUIIA BBITCKAKOT.

e Temneparypa cronba, K: T = 800U, ; (3.1)
U24.go3
® HATIPSDKCHHOCTD Touwst, Blem: E =2- 1¢ % ; (3.2)
1y
U332
e MJIOTHOCTH TOKa, A/M: ICp =5,5. 108W, (3.3)
e "o

rae Uj — morenuman wonmsaimu; Ge — CEUCHHE CTOIKHOBCHHSI aTOMOB C
AICKTPOHAMHU.
: 2.
Io I, u i, BerumcIMM cevueHue S (Mm°):
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S=—=—%, (3.4)

rae d —amamerp cronba Iyr.

N3 ypasuenwnii (3.1)—(3.3)Buano, uTo BCe mapaMerpsl croida Ayru
HanOOIIee CYIECTBEHHO 3aBHUCAT OT MOTCHIIMAIA HOHU3ALMU yTOBOrO rasa,
C POCTOM KOTOPOTO 3HAUUTEIBHO yBeauuuBatorcs 1, K —moms u i, TOoKa.

Hanpumep, npu ropennu ayru B mapax kamust (Uj = 4,333B) u cune
toka |y = 200 A 7T¢r = 3460K, Enons = 8 Blem B mapax skenesza (U =
= 7,835B) u cuna toka 7¢r = 6320K, E = 28B/emu g, = 1800A/cM>.

Yarue Bcero cBapodyHas Ayra TOPHUT B CMECSX MHOTHX Ta30B U MapoB,
BKJIFOYAIOLINX Tapbl 3JCKTPOJOB, MOKPHITHH, (IFOCOB, BO3AYX, 3AIMUTHBIC
rassel u T.1. [Ipu mepmuyeckori MOHU3AHMK TAKUE CMECH BEAYT CeOsl mox00-
HO HEKOTOPOMY OJHOPOJIHOMY ra3y ¢ <3P (hEKTHBHBIM MOTCHIMAIOM HOHU-
samuu U,g», koTopsIid 3aBucHT Kak OT (Uj) KOMIIOHEHTOB CMECH, TaK H OT
konmeuTparmu (Ni/n). Kax mokxasan B.B. ®ponos:

1/2
Uy =——1In (ﬁj exp(_%j . (3.5)
5800 <\ n T

W3 ypaBHeHHs BHIHO, YTO HauOOIblIee BIUSHHE HAa BeaHIHHY U,
CMECH OKa3bIBACT TOT KOMIIOHCHT, KOTOPBIHA UMEET camblii Huskuid U;.

Hanpumep, cmeces mapos kanust (U = 4,333B) u xenesza (U = 7,833B)
TP OJUHAKOBBIX WX KOHIeHTparwsx Ni/N = 0,5u temmeparype 5800K —
U,y = 4,63B. Beexenue B ras cronba 5...8 %mnpucagok ¢ auskum Ui cy-
IECTBEHHO CHIKaeT U,y cMecu M B COOTBETCTBHH C ypaBHeHmsMH (3.1) —
(3.3) okasbIBacT CHUIIPHOE BO3ACHCTBUE HA BCEC MapaMeTPhl CTONOA: CHIDKA-
ercs 1'u E 1onsg B HEM U YBETUYIUBAECTCSA AUAMETP.

Ilpu cBapke HEMIABALIMMUCS JICKTPOAAMH B CPEAC 3AIIUTHBIX Ta30B
KOHLICHTPAIVS PA3IMYHBIX KOMIIOHCHTOB CMECH HEOJMHAKOBA 10 J/IMHE AYTH.

Taxk, pu cBapke aqrOMUHHS B CPEAC aproHa AYroil ¢ BOIb(HPaMOBBIM
3JCKTPOIOM HAMOONIEE BBICOKAS KOHIICHTPALUS MAPOB ATOMUHHUS HAOIFO-
JACTCSl Y TOBEPXHOCTH H3JAC/NS, HAUMCHBINAS — Y BOJb()PAMOBOro 3JCK-
TpoAa. B pesympraTe cTOAO CHIBHO PACIIMPEH Y aTFOMHUHHEBOTO U CKAT Y
BONB(PaMOBOro 31eKTPOaOB. 7, £ U IIOTHOCTh TOKA icp B PA3TUYHBIX €TI0
CCUCHUSAX HCOAMHAKOBBI. ITO MPUBOAUT K IMOSIBIICHUIO MHTCHCHBHBIX MTOTO-
KOB ITa3Mbl. MoIHOCTB, Tepsiemast croiaoom ayru, P, = Ell. wactuuno me-
PeaaeTCs MCKTPOHAM IYTH, YACTHYHO U3Ty4aeTCs B MPOCTPAHCTRO.
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3.2.AHoaHast 00J1aCTh

Temneparypa ra3a B 3Toif 001acTu maJacT Ha HECKOIBKO THICSY TPATy-
COB OT TeMIepaTypsl ctoiba 7, A0 TeMmepaTrypsl MOBEPXHOCTH aKTUBHOTO
ISITHA aHoJa. AKTUBHOU HA3BIBACTCS JHINb Ta YACTh IMOBEPXHOCTH aHOAA,
Ha KOTOpyIo TeueT Tok ayru. [lepenax temmnepatyp A7 B aHOOHBIX 00NACTSIX
MO>KHO OTIPENEIUTh U3 YPaBHEHUS

AT=T,- T 3.

rae 1k —TeMIiepaTypa KHIICHHS MaTeprana aHoAa.

Tpu mpoTspxenHocTH anoHoi obmactu 10 em u AT = 310°K rpamu-
eHT Temrepatyp B Heil mveer 3naueHne A 77l; = 310" K/em. D10 BhI3bIBacT
WHTCHCHUBHBIHN TEIJIOBOM MOTOK QQ B CTOPOHY aHO/A!

Q=-n "R, (37)
a
rae M — ko3¢ UIUCHT TEIUIONPOBOJHOCTH ras3a; Fy — miomans akTUBHOTO
MITHA HA aHOJE.
bananc sHepruu aHOIHOM 0071aCTH BHIPAXKACTCSI COOTHOIICHUEM
AT
U,l —nl— Fe. (3.8)
a
CpaBHUTEIBPHO HHU3KAS CPCIHSS TEMIIEpaTypa aHOTHOW 00jacTu yka-
3bIBACT HA BEChbMA MAJYH0 BEPOSTHOCTh TCPMHUUCCKON HOHM3ALMK 3arIojI-
HSIOIICTO €€ ra3a. 3apspKCHHBIMUA YaCTHLIAMH B 3TOW OOMACTH SIBIISTFOTCS
3JICKTPOHBI, IEPEHOCSIIUE TOK OT CTOjI0a K aHOIY.
BennuvHa nagaeHus: HANPSDKCHUS. B AaHOAHOH 00IacTH:

ZL:

0,6..0,6
AT "™
Uy =2,65 16W, (3.9)
e
rae | — CpeaHss IJIOTHOCTh TOKA B aHOAHOHN obmactH, b, — MOABMIKHOCTH

3JICKTPOHOB.
3amerHoe BiusHuE Ha BenuuuHy U, oka3siBacT KO3((HUIMCHT TEILIO-
MPOBOAHOCTH Ta3a, 3aOIHSIOMEr0 aHOJHYIO 00IacTh.

Momsocts Ugly, BBLACTAIOmMasics B aHOXZHOW o0OJacTH, MepemacTcs
aHOJY W PacXOAyeTcs Ha ero Harpes W rwiasincHue. Ilpu cume Toka I u pa-
6ote Beixoga Uy aTa passocts coctaBuser Ugl,. B pesynpraTe obmas mepe-
JaBacMasi aHOIy MOLIHOCTb PaBHA
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Pr=(Ug +Up)l, . (3.10)

Hanpuwmep, B ayre co craneabim anogom Uz = 4,2B, a U, = 4,368,

KaKJBIM aMIICPOM TOKa aHOAy repemaetcst MoImHOCTh (4,2 + 4,36)x 1 =
= 8,56Br.

3.3.00mue XapaKTepUCTHKH CBAPOYHOI Iyru

Henenue npoxoccoenus >HeKmMpuvecKoe0 moxka 4epes 2azvl NOLYHULO
Haseanue 2asoevix paspsooe. CyLIeCTBYIOLIME BHIB PaspsaoB, puc. 3.2,
(TeMHOBOI, TICIOINH, AYTOBOM, HCKPOBOI M KOPOHHBIN) OTJIMYAIOTCS IPYT
OT Jpyra BEIMYUHOH PaspsaHOrO TOKA, HAMNPSDKCHHEM, TEMIICpaTypol u
JaBICHUEM rasa (I1a3Mbl) MEKIY ICKTPOAAMH.

CTporux KOMWYECTBEHHBIX TPAHHL] MEKAY HUMU MPOBECTH HE YAACTCS,
TaKk Kak OAMH BUJA pa3psia 4YacTo MEPEeXOomuT B Apyrod 0e3 3aMEeTHOro
BHeIHero Bo3aciicTBus. OgHako JyroBoi paspsia CYLICCTBCHHO OTIHYACT-
Cs OT APYTUX CPABHHUTEIBHO OONBIINM TOKOM HE HH)KE HECKONBKUX aMIiep),
HU3KUM HanpspKeHHEM (MOpsiIKa JACCSTKOB BONBT) U BBICOKOI TeMIeparTy-
poii raza B pa3psAHOUM 001aCTH.

U,B 1 1 |§§ | |E
P g3l 5 18
1000 N - 585! § |=
gl 5! 8 €EANE |3
g5 1 3%, J B g
800 F& I £5d 1 P
| l 20E t i
— l ! !
600 | l |
| | I
| \ I
400 1 l |
] |
|
200 |
[

0

10 10° 102 102 102 107 f 10 102

Puc. 3.2.CraTtuyeckas BOTbT-aMIICPHAS XaPaKTCPUCTUKA
pa3IUYHBIX BUIOB Ta30BOr0 paspsaaa
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JlyroBbsie pa3psiabpl IUPOKO HCIOIB3YIOTCS B TEXHUKE. B mposkekropax
U KHHOMNPOCKIIMOHHOH ammapaTtype, B CIECHUANBHBIX JaMIIaX CBEPXBBICOKO-
ro masierus (CBJl) o 100arm. [lyra ucrmonb3yercst B ra30TPOHAX, TEMITE-
paTpoHax M PTYTHBIX BBIIPSIMUTENSX IJIs1 BRINMPSIMIICHUS TOKA M YIIPABICHUS
€ro CHJIOH U T.[.

[Iupokoe MpUMEHEHNE BIEKTPUICCKAas Iyra MONydniIa B METaTypruf
U CBAapOYHOM TEXHHKE JUIS HArpeBa W IUIABJICHHS METaioB. Mbl Oymem
paccMaTpuBaTh TOIBKO cBapouHbie Xyru. OHH MO3BOJSIOT BBECTH B MOMJIC-
Kampe 06paboTKe MaTepHuanbl yAeIbHYI MowmHocTs 10 10° Br/em® mpu
msrree Harpesa 1...10 mv”. Takas KOHLCHTPAIHS SHEPTUH OGCCIICUMBACT
3¢ deKTUBHBII MECTHBII HATPEB U PACIUIABICHUE METAJIIOB, 4 TAKKE PE3KY
U APYTHE BUIBI JOKAIbHOU TEIUIOBOI 00paOOTKU U3ACTHS.

3.4.Buabl cBAPOYHBIX AT

Pasnuuaror criegyrormume BUAbI CBAPOYHBIX AT (CM. TaOmuILy):

1 2 3 4 5 6 7
Hdyru Hyrac Jyrue | CBobox- | Ycrano- | OtkpsI- Hdyru
MpsAMOTO | IUIABA- mapax HBIC Ty- | BHBINHE- | TbIC Ay- ToCTO-
JIeHCT- TIEMCS MeTai- TH Csl IyTH! TH STHHOTO
BHSA JJIeK- J0B TOKa
TPOAOM
Hyra C He- Jyrus | Cxateie | Heycra- | 3akpsr- Hdyru
KOCBCH- TUIABA- ra3ax IyTH HOBUB- | TbIC ay- nepe-
HOTO TIEMCS mmecst TH MEHHOTO
JIEUCT- 37ICK- JIyTU TOKA
BT TPOIOM

OCHOBHBIE OCOBEHHOCTH CBAPOUHBIX AYT

1. B ayrax npsMoro ACHCTBHS MOMICKAIINE HATPCBY WJIH ILIABICHUIO
MCTAJIJIbI ABJIAKOTCA JJICKTPOAAMU paspsgaa U UM NCPCaAacTCsd KMHCTUUICCKAA
" NOTCHUUAJIbHASA SHCPIUusd 3aps>KCHHBIX YaCTHL. HO3TOMy SJICKTPOABI Ha-
IPEBAIOTCS U IIaBATCA. [[yrm KOCBEHHOrO ACHUCTBHS PacloIararoTcs y Io-
BEPXHOCTU MU3JLNUSL. DIECKTPOAAMH TAKHX IYT CITY:KAT CTCPIKHU U3 rpaduta
1 Bonb(paMa, HECOCTMHCHHBIE SNCKTPUICCKH ¢ n3aenueM. Harpes u mnas-
JICHUC W3ICTVIA MPOMCXOAUT 3a CUCT KMHECTHUYCCKON SHCPTMH CTATKHBAKO-
LIUXCS ¢ HUMHM 4acTul] rasa. Takoi Harpes Majo 3(h(HEeKTUBEH, U IPUMCHS-
FOTCS TaKHUE QYT TOJBKO TOrJa, KOorga TpeOyeTcss HeOOJbInas TEIIo-
nepeaaya ot Ayru K U3ACTHIO.
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2. lyru ¢ nmaBsmuyMEcs 3MEKTpomamu. B mporecce mnaBieHus 3mek-
TPOABI 068, IJ1IaBATCA, IIOCTABJIAA B CBAPOYHYIO BaAaHHY MCTAJLI. Ecin OOJHH "3
3JICKTPOJOB SBISIETCS TYTOILIABKUM — BOJIb(PPAMOBBIM HITH TPaQUTOBBIM, HE
MOCTaBILIET META/LT B OOILIYIO BAaHHY, TO Ayra Ha3bIBACTCS YO C HEIUIaBs-
muMcs dnektpoxoM. Ilpm yBemmdeHMH TOKa AYTHM TYTOIDIABKHM 3JIEKTPOJ
MOXKCT IJIaBUTHCA, ITIO3TOMY PaSHOBUAHOCTH AYT STOU rpynIibl OIIPCACISAIOT-
CsI HE TOJIBKO MATCPHAIIOM 3JICKTPOIOB, HO M PEXKMMOM UX TOPCHUSL.

3. BonpmmucTBO MIABAIIUXCA 3JICKTPOAOB AYTYM MHTCHCHUBHO UCTIaps-
ercst. [1apbl MOYTH MOMHOCTHIO OTTECHSIOT B 00IAaCTH pas3psiaa APYTUE rasbl,
JBHTasiCh OT DJICKTPOAOB B BuAE cTpyu. [losTOMY mapsl 31eKTpOIOB Ompe-
ACISIIOT OCHOBHBIC CBOIICTBA TaKUX AyT, 4TO U O6YCJ'IOBI/IJ'IO X Ha3BaHUC.
Korza »e ucnone3yrorcst cnabo ucmapsromuecs: 3IeKTpoas! (Boabdpamo-
BbIC, TPA(UTOBBIC MM OXJIAXKIACMBIC BOJOH MEIHBIC JICKTPOIBI), COCTAB
rasa paspsigHoi obnactu onpenensercs ee armochepoii. [locneauroro obpa-
3yIOT MO0 3alMUTHBIC Ta3bl — aproH, renui, Bogopox, CO, u ap., mogasae-
MBIC B 30HY AYTH IJIA 3alUThI CBapO‘lHOﬁ BaHHBI OT BO3ﬂCﬁCTBHH BO3aYyXa,
au00 BO3IYX MPH OTCYTCTBHUM TaKOH 3aruTthl. QJHAKO MO MEPE YBEITHUCHHUS
TOKa CMab0 HCTAPSIOIIUECS DICKTPOABI MOTYT HCIAPSTHCS, & «Iyra B ra-
3aX» MOXKET CTaTh «Iyroil B mapax».

4. Jlyra cumraercss CBOOOMHOM, €CM €¢ Pa3BUTHE B MPOCTPAHCTBE HE
OrPaHHUYCHO [0 MPEICTIOB, OMPEACISICMBIX CCTCCTBEHHBIMUA CBOWCTBAMH
ayru. Ilpu Hanuuamu Takux OrpaHMYEHUH Tyra HasbIBacTcsA ckarou. Jlyry
CXKUMArOT, moMeHias €€ B Y3KHUX KaHa/JIaX W HICIIAX, OrpaHruvIuBasl pa3sMCpbl
3JCKTPOIOB, 00 yBast IyTy CTPYSIMHU ra30B WM KUIKOCTCH, U T.1.

5. lyra cumraetcst YCTAaHOBHBIUCHCS, €CITH AJIUTCIBHOCTh €€ CYLIECT-
BOBaHUA IMPU 3aJaHHBIX YCJIOBUAX 3aMCTHO IPCBBIMIACT BPCMSA IMMPOTCKAHUA
B HEU MEPEXOAHBIX MPOLECCOB, U MapaMEeTPhl AYTU HE MEHSIOTCSL BO BpEMeE-
Hu. VI3MeHeHnE CBapOYHOro TOKa, CocTaBa aTMOC(HEPbl, PACCTOSHHS MEKIY
SIIEKTPOAAMH, TOJIOKCHUA B MNPOCTPAHCTBE U T.JA. XapaKTCPU3YIOT HEyCTa-
HOBUBIIUCCA AYTH. OI[HaKO npu CPaBHUTC/IBPHO MCAJICHHOM U3MCHCHHU I1C-
PCUUCTICHHBIX (I)aKTOpOB, Korja KaxaoMy WX MIHOBCHHOMY 3HAUCHHIO CO-
OTBCTCTBYIOT MapaMCTPbl AYTH, 6J'II/13KI/IC K YCTaAaHOBUBLIUMCSH IIPU I3TUX
MTI'HOBCHHBIX 3HAYCHUAX, Pa3ACICHUC OYyT aHaHHSpreMOﬁ rpynmnsl Ha ABa
BHIA TPeOYET UX TIATEIBHOTO U3YUCHUS.

6. [lyra cunTtactcsl OTKPBITOH, €CITH BOKPYT HE OTCYTCTBYIOT MPErpasl,
KpPOME CaMHX 3JICKTPOJOB, MCKITIOYAOINNE WM 3aTPYIHSIOLINE LIUPKYIIS-
LIUIO ra3a B OKOJIOAYTOBOM IPOCTPAHCTBE. ECiu mOMHOCTBIO Ayra u30ampo-
BaHA OT OKPY’KAroOWICH Cpeabl, TO Takas Ayra 3akpeiTasi, HAMPUMEpP, Ayra
nox ¢arocoMm, ee arMocdepa COCTOUT TONBKO M3 MApOB IICKTPOIOB U Orpa-
sKACHUS — (UTROCa.
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7. Ins Oyr mOCTOSIHHOTO TOKa XapaKTEPHbI HEM3MEHHOCTh HAaIpaBlie-
HUSl TOKA H, KaK MPaBHIO, HEOOIbIIHE KOMCOAHHS €ro CHIIBI, 00YCIOBIH-
BACMBIC MTPOLIECCAMH B AYTE.

B nyrax mepeMeHHOro TOKa IMPOMCXOAT HEMPEPHIBHBIC N3MEHEHHS Ha-
npasJICHUA U CUJIbI TOKA B COOTBCTCTBUHU C U3MCHCHUAMU 3[[(: HUCTOYHHUKA
U mporieccaMu B ayre. Taxue Xyru yracaroT KakKIbsli pa3 MpH Nepexoae To-
Ka 4Yepe3 Hydb U BO30OHOBISIFOTCS CHOBA B Hauale Ka)KAOTO MONYyIEPHOIa
MUTAOMICTO UX MICPECMCHHOI'O TOKA. Pcanbubie CBAPOYHBIC AYT'U XapaKTCpU-
3YIOTCSI OJHOBPEMEHHO HECKOIBKUMHU NIEPEUHUCICHHBIMI OCOOCHHOCTSIMH.

3.5.3axkuranue u pa3BuTHE CBAPOYHOM XYTH
Cnocodvl 6036yacoeHus Oyeu

1) Bo30y>KACHHE Pa3BEACHUEM 3JICKTPOIOB (IIOCIC MX COMPHUKOCHOBE-
HUS);

2) BO30Y»KICHHE TOMOTHUTEIBHBIM HMITYIbCOM BBICOKOTO HANPSKCHHUS
M BBICOKOH 4acTOThl (OT ocumuisitopa). BoamoskHsl 1 apyrue crocodsr (1o-
MOJTHUTEIBHOM IyTOM, MPOMEKYTOYHOH BCTABKOH U T.1.).

Mexanusm 60306yxcoenus oyau

Mexanu3m BO30YKOCHHSI OYTH IOCIE KOPOTKOTO 3aMBIKAHHUS CBSI3aH
C TEM, YTO COIPHUKOCHOBCHHE PEATbHBIX TBEPABIX TET MPU HEOOIBLIOM JaB-
JICHUH TMPOHMCXOAUT, KaK HU3BECTHO, HEOOMBILINM YHCIOM MHKPOBBICTYIIOB.
[Ipoxomsmuii 4epe3 HUX TOK BBI3BIBACT OBICTPBII HATPEB M HCIAPEHUE KOH-
TAKTHBIX MOCTHKOB, B PE3YyIbTaTe KOTOPBIX BO3HUKAIOT JBA BAKHBIX IS
BO30YKACHUS AyTH MPOLIECCa.

1. OcHoBaHMS HCTIAPUBILINXCS BBICTYIIOB PA30TPEBAIOTCS A0 TeMIIEpa-
TYPBI KHIIEHUS, YTO HA HEKOTOPBIX METAILIAX MPHUBOAUT K TEPMOIIICKTPOH-
HOH 3MHCCHH.

2. Tlocne HapyLICHUS METAIHYECKOrO KOHTAKTa 3JCKTPOXBI MOXKHO
paccMaTpuBaTh Kak OOKJIAIKH KOHACHCATOPA, YAASIOMKECS JPYT OT JPYyTa.

Hampsoxkennocts monst £ Mexxay oOKIaAKaMH TakOro KOHAEHCATopa
MPH 3apsie ero OT UCTOYHMKA ¢ HampsbkeHueM U uepes comporuBienne R
B YCJIOBHSIX MEPEMEIICHHS IUIACTHH, MIOWAABI0 S ¢ yckopenueM a. [loka-
3aHO, YTO BENUYHMHA £ MMEeT MAaKCUMYM, ONPECISICMBbIN BRIPAKCHUEM
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2 2 1
Emax=9-1CUR 3S 3 a3 Bleu (3.11)

B cBapounbix emsax Ug ~ 50 B; R < 1 Om, mosToMy, MPUHSB II0IIA1b MUK-
pouepoBrocteit S = 1107 em u a < 110 em/c?, MOMYyIUM Fmax > 1,510%
B/cM. OTa HAnPsHKEHHOCTD GOMIBING YEM JTOCTATOUHA TS MOIIHOM BJICKTPHU-
YCCKOM SMUCCHH 3JICKTPOHOB U3 JIFOO0r0 KaToaa.

Takum oOpa3om, 00a OMHMCAHHBIX MPOLIECCA MPUBOMAT K MOSBICHHUIO B
Pa3psLAHOM MPOMEKYTKE CBOOOAHBIX 3IeKTPOHOB. CTaIKHUBAsICh C aTOMaMU
rasa, OHH BBI3BIBAIOT WX HOHM3ALMIO, Pa3MHOXKCHUE HOCUTENICH TOKa H
JajbHEHIICE pa3BUTHE Pa3psaa.

4. CBAPOYHBIE MATEPHAJIBI

CBapO‘lHLIMH Wi NpUCATOYHBIMH MaTepHuaJIaMi HA3bIBAKOTCA MATC-
pHasl, 00CCICUMBAOIIE BO3MOKHOCTh MPOTCKAHMUS CBAPOYHBIX TPOIIEC-
COB, TMOIYYCHUS KAYCCTBEHHOTrO CBAPHOrO cocauHeHus. Ilpu smaexrpude-
CKOIt CBApPKC IJIABJICHUCM ITPUMCHAIOTCA CBAPOYHBIC MAaTCpUAIbI paSJ’II/I‘IHOI‘/'I
(hopmBI, cOCTaBa U HAZHAYCHUS.

CBapO‘lHLIe MPOBOJIOKH, CTEPKHNI 1 IJIACTUHBI

CpapouHast MPOBOJIOKA, & TAK)KE IUIABSIIUCCS U HCILIABSIIIHCCS DJICK-
TPOI, CIYyKAaT ISl TIOABOJAA JICKTPUUCCKOTO TOKA B 30HY cBapku. Kpome
TOTO, CBAPOYHBIC IPOBOIOKH, TIABSIIHICCS SJICKTPOIHBIC CTCPIKHH, IIACTH-
HBI U JICHTHI, PACIUIABIISAACH B MPOLECCCE CBAPKH, CAYKAT TOTOTHUTCIBHBIM
METAJIJIOM, Y4aCTBYIOIIMM B 00pa30BaHUHM IIBA.

CrapoyHbIe IPOBOJIOKH

IIpu cBapke mox ¢urocoM M B 3aIMTHBEIX razax, a tawxe npu IIC
MPHUMCHSICTCSI CBapOYHAsl MPOoBOJIoKa Oe3 mokpbITHs. [lpu pydHol ayroBoit
CBapKe MPOBOJIOKY pydst Ha crepskan quHoM 350...400MM, u Ha WX mo-
BCPXHOCTh HAHOCSAT MOKPHITHE (HA3BIBAIOTCS CBAPOYHBIMH JIICKTPOJAMH).
[TpuMeHsIFOTCSl TakKE JTUTBHIC BNEKTPOIHBIC CTCPIKHU NMPU CBAPKE LIBETHBIX
METaJJIOB, YYT'YHA U B HEKOTOPBIX CIIEHUANBHBIX ciydasx. CBapouyHas mpo-
BOJIOKA JOJDKHA MIMETh MOBEPXHOCTh INIAIKYIO M YUCTYIO 0€3 P>KaBUMHBI U
OKaJTUHBI, MACIIA U APYTHX 3arpsi3HEHUH.
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ITo BUIY MOBEPXHOCTH MPOBOJIOKA MOAPA3ACIIACTCS HA HEOMEIHCHHYIO
u oMegHeHHYH. OMEIHEHHas TMPOBOJOKA YIYYINACT 3ICKTPHYCCKUN
KOHTaKT MEKIY NMPOBOJIOKOH U TOKOMOABOISIIUM YCTPOMCTBOM M CHIKACT
BO3MOXKHOCTb €€ prkaBineHus. JIsi mpeqoTBpamicHUst — 3arps3HEHUs
MPOBOJIOKA YHIAKOBBIBACTCS B BOAOHEMpOHHLAeMyto Oymary. OOGepHyTHIE B
Oymary MOTKH, OYXTBl WM KaTYIIKA MPOBOJOKH YIAKOBBIBAIOTCS MPU
nuametpe nposonoku 0,3...0,8 MM B JKECTKYIO Tapy, BBIIOKCHHYIO CIOEM
BOJOHCTIPOHUIIACMON Oymaru; mpu auamerpe mpoBosioku Ocomee 0,8 mm —
B MOJMMEPHYIO WIH NONMASTHICHOBYIO INICHKY HITH )K€ B TAPHYIO TKaHb.

CBapouHyI0 MPOBOJIOKY CIEAYET TPAHCIOPTUPOBATD B YHUCTBIX KPBITHIX
BaroHax, KOHTCHHEpaxX WM aBTOQYProHax, NPEJOXPAHSIOMNX €€ OT
3arpsi3HCHUHA U BO3ACHCTBHSI aTMOC(EPHBIX OCATKOB.

XpaHUTh CBapOYHYIO MPOBOJOKY HYKHO B CYXUX 3aKpPBITHIX
MOMEIICHUSX B YCIOBUSX, HE JOMYCKAIOIIUX €€ P>KABICHUS, 3arps3HCHUS U
MEXaHHYECKHUX TOBPEKICHUN.

Kaxxnass mapTuss npoBONOKH CcHaOKeHAa CEpTHUQUKATOM 3aBOJA-
W3TOTOBUTEI, B KOTOPOM YKazaHbl MapKa MPOBOJIOKH, PE3yIbTaThl
XHMHYECKOrO aHANM3a M JPYTUX HCIBITAHUN, Macca U HOMEp MapTUH U T.1.

IIpoBonoky cramehyro cBapounyro usrotasnusatoT mo I'OCT 2246-85
U 1O crienuaibHbIM TexHdeckuM yenosusiM. [lo 'OCT 2246-85mposonoka
B 3aBHCUMOCTH OT XHMHYECKOTO COCTaBa MOApa3meisieTCsS Ha
HU3KOYTJICPOJUCTYIO, JICTMPOBAHHYIO U Bbicokomerupoannyio. [lo FOCT
2246-85 77 npenycMOTPEHO MapoK CTaTbHOH CBApOYHON MPOBOIOKH
muamerpoM 0,3...12mm. [IpoBonoka guamerpom 10 5 M npexHa3HAUCHHAS
JUTI  MEXaHH3HPOBAaHHOrO crocoda CBapKH, IIOCTABISIETCS B MOTKAax
OPSIMOYTOJIBHOTO  CEUCHHMS, MPUrogHbIX (0€3 MepeMOTKH) Uil HCIOIb-
30BaHUs B CBAPOUYHBIX aBTOMATax U mosxyasromarax (radm. 4.1).

Taonuma 4.1
Pa3mepni MOTKOB IPOBOJIOKH JIJIsI MEXAHH3HPOBAHHOIT CBAPKH

JuameTp mMpoBOJIOKH, MM
0,8..16| 1,6...24 2,0...3,0 3,0 1,6...50

Pasmep MOTKOB, MM

Hapy>xHbr1il 1uamMetp 17t 25( 32( 32( 60C
BuyTpeHHuii auameTp 100 175 220 260 400
Bricora 50 55 85 90 90

B ycnoBHbIe 0603HaYCHMST MAPOK MPOBOIOKK BXoauT uHAcke CB (cBa-
pouHast) u creayromue 3a HuM wudpst 1 Oyksbl. Lindpsr 3a nagexkcom (CB)
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YKa3bIBAIOT CPEAHEE COACPIKAHUE YIICpPOJa B COTBIX JOMSX IPOLICHTA.
Hudper, cnexyromue 3a OyKBCHHBIMU OOO3HAUCHUSMU XHMHUYCCKUX 3JIC-
MCHTOB, YKa3bIBAIOT CPEAHEE coiaeprkanue 3iaeMenTa (tabm. 4.2) B mpo-
LICHTAX.

BykBa A Ha KOHIIE YCIOBHBIX 0003HAYCHUI MAPOK HU3KOYTJICPOAUCTOM
U JICTHPOBAHHOW MPOBOJIOK YKA3BIBACT HA MOBBILICHHYIO YHUCTOTY METajIa
mo coxaep:kanuro cepol U ¢dochopa. B mposomoxke mapku Cs — 08 AA
cogepxkurcst He Gomee 0,02 % ceper u 0,02 % dochopa. Obo3naucHue
mpoBonoky, Hanpumep, 3 CB — 08 A T'OCT 2246 — 85.Y mposonoku ¢
OMEIHCHHOI MMOBEPXHOCTBIO — cTaBUTCs OykBa O mocie MapKu MPOBOIOKH.
Byksa 9 — 0bo3Ha4aeT, 4TO MPOBOJIOKA IPEIHA3HAUCHA IS H3TOTOBICHHUS
anekrponos. bykser I, BJl, wiu BM o6o3nauaror, 4ro nOpoBOJIOKA
M3rOTOBJCHA M3 CTAlH, BBIIUIABICHHON 3IICKTPOILIAKOBBIM ICPEILIABOM
WJTM BaKyyYMHO-JIYTOBBIM TICPCIUIABOM WJIM YKC B BAKyyMHO-WHIYKIIMOHHBIX
MeYax COOTBETCTBEHHO.

Taonuma 4.2

YciioBHOE 0003HAYEHHE JIETHPYIONINX 3JIEMEHTOB
3 VcnoeHoE VYcnoeHoe
JICMCHT DJIeMEHT
0003HAYCHHUC 0003HAYCHHUC
A3sor A* Menp pi|
AnroMuHUR (0] Mommbneu M
Bop P Huxensb H
Bananmmit (o} HuoOwuit b
Boasdpam B CencH E
KobGameT K Turan T
Kpemnmii C Xpom X
Maprasen I

* Tonbko B BBICOKOJIETUPOBAHHBIX ITPOBOJIOKaX

IIpoeonoku Cs—08, Cs—08A u Cp—0,8AA wuzrorasmmBarTCsI U3
kumstgeit cramu. CB—08A, Cs—10ra M CB—10'2 — u3 momyCIIOKOWHOM
cramu. OTaMyaroTCs B OCHOBHOM JAPYT OT APYra COACPIKAHMEM MapraHia,
cepst u pocdopa (Tabn. 4.3).

B nerupoBaHHBIX CBapOYHBIX MPOBOJIOKAX COACPMKHUTCS A0 LICCTH Jic-
rupytomnx siementos. Hampumep, Cp—13'CTIOLIA, Cs—08XI'CM®A.
ITposonoku Ce—1'CTHOLA u Ce—20"CTHOA mpumensitorcst 6€3 A0moI-

HUTCITBHOM 3aIUTHI.
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Tabnuma 4.3
XHUMHYEeCKHIT COCTAB HEKOTOPBLIX MAPOK CBAPOYHOI POBOJIOKN

Mapxa C He Si Cr Ni S P Al
HPOBONIOKH | Oomee Mn He Gomee
Cs-0¢€ 0,1C |0,35...0,6( | 0,0z | 0,1t | 0,3C | 0,04( | 0,04(| 0,01

Cs-08A 0,1C 0,35...0,61| 0,0¢ | 0,1z | 0,25 | 0,03( | 0,03C| 0,01

Ce-08AA | 0,1C 0,35...0,61| 0,0¢ | 0,1C | 0,25 | 0,02( | 0,02C | 0,01

Cs-08'A | 0,1C 0,80...1,11) 0,0¢ | 0,1C | 0,28 | 0,02 | 0,03(| -

Ce—-10A | 0,12 1,10...1,4f 0,03 0,20 0,30 0,0p5 0,030 |-
Ce—-10A | 0,12 15..19| 0,03 0,20 0,30 0,080 0,030 |-

IMpoBonoku, nerupoBanueie kpemuuemM u Mmapranuem (Cs—082C,
Cs—08°C), mpumeHsrOTCS [Isi CBapKd KOHCTPYKLHOHHBIX CTalci B
OKHCITUTEIbHBIX 3amuTHBIX razax. [Iposogoku Cs—08XHM, Cs—08XM®A,
Ce—08XI'CM®A wu gpyrue NpUMEHSIOTCS A1 CBAPKH HU3KOJICTUPOBAHHBIX
BBICOKOIIPOUYHBIX cTanei. [IpoBonokH Apyrux Mapok HCHONB3VIOTCS AT
CBapKH CTaNCH, CXOAHOTO C HUIMHU COCTaBa M JJIs HAIIABOYHBIX PadoT.

IIpu copeprxanuy B MPOBOJIOKE JIETHPYIOLIMX 3JIEMEHTOB Oosee 6 %o ee
OTHOCAT K BbIcokoderuposanneiM. Hampumep, Cs—12X13, Cp—04X19H9,
Ce—07X19H10b, Cp—30X15H35B3b3T, Cs—10X23H28M33T u ap.

Crangapt 'OCT 10543-82pernamentupyer 30 Mapok MPOBOJIOKU ISt
HaraBku, u3 HAX 9 mapok yraepoauctbiX, 11 neruposannsix n 10 Brico-
KOJICTUPOBAHHBIX.

CumBon «Hm» o3Hadaer, YTO TMPOBOJOKA MpeJHA3HAYCHA IS
MexaHu3upoBanHoH Hamasku. [locne cuvBona «Hm» mudpamm ykazaHo
COICp)KaHUE VINepoAa B COTHIX JOMSAX MPOLIEHTa, 3aTeM OyKBaMH U
nudpaMu — cofepikaHue JPYrHX JIEMCHTOB.

Hampuwmep, Hn—30 pacmugpossiBacTcs: MpoOBOIOKa YrACPOANUCTAS IS
HaIIaBku co cpegHuM coxepxanueM yriepoxa 0,30 %wu comepkanuem
Jpyrux snemeHToB 10 2 %; mposonoka Hn—105X pacmmdpossiBaetes:
MPOBONOKA ISl HAILIABKH CO CPEAHMM coneprkanuem yriepoxa 1,05 %wu
xpoma meHee 2 %. B cranzapTe mpexycMOTPEHBI HPOBOIOKH JHAMETPOM
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0,3...8,0mMm. Hanpumep, monHoe 0003HAYCHUE MPOBOJIOKH TSI HAIIABKH
umeet By npososioka 3Ho-105X 'OCT 10543-82.

I'OCT 7871-75 pernaMeHTHpYeT XHMHUYECKUH coctaB 14 wmapok
TSAHYTOH W TpeccoBaHOW mpoBonoku u3 amromuuus ot CBA97 no CAS
(Al > 99,5 %), amromunneBo-mMapranuesoro criasa (CBAMN), amtomu-
HueBo-MaruueBeix cmmaBoB (CBAMr3, CBAMr4, CsAMr5, CBAMr6 u
ap.), amromuaueBo-kpemuaucToix criaBoB (CBAKS, CsAK10, Cs1201).
Huamerpsr npososiok ot 0,8 10 12,5mm.

IIpumep ycmoBHOro oOo3HaueHust mpoBosoku 1o 3rtomy ['OCTy:
2-CBAMr I'OCT 7871-75.

I'OCT 16130-85pernaMeHTUPYET XUMUYECKHA COCTAB MPOBOJIOKH H
MPYTKOB W3 MEAU W CIJIABOB HA MEIHOW OCHOBC IS CBAPKH, HAIUIABKU U
naiiku. Cranmapt pernamentupyer 17 mapok mnpoBomoku u 12 mapox
npyrkoB. CumBon «CB» He craBurcs. Juamerp mposonoku 0,8...8,0 MM,
npytkoB 6,0u 8,0Mm.

Hns cBapku mox ¢urocom mpumensroress nposonoku MT, Bp X07 u
Bbp XTO0,6-0,5; nmns ra3osnekTpUdyeckOd CBapKkH —  MPOBOJNOKH
MHXKT 5-1-0,2-0,21 bp KM 3-1.

IIporoJioka 1j1si CBADKH THTAHA

BT-1 — coaepxat go 0,05 %C; 0,3 % Fe;no 0,05 % S; 0,15 %
kuciaopoa; 0,04 %asora u 0,01 Y%Boxopoaa.

XUMHUYCCKHHA COCTAB CBAPOYHOU IMPOBOJOKH TSI CBAPKH THTAHOBBIX
CIUIABOB BBIOMPAIOT UCXOIS M3 COOOpaKeHUI 0OeCeUeHUs MMPOYHOCTHBIX U
JPYIUX CBOMCTB CBAPHBIX COCAMHECHUM.

Hopowkosas nposonoxa TpeACTaBIsICT coOol TpyOUaTyrO, dYacTo
CIIO’KHOTO BHYTPEHHETO CCYCHUS IMPOBOJIOKY, 3aIOJHCHHYIO MOPOLIKO0O-
pasubiM HanoauTeneM (puc. 4.1).

Puc. 4.1 TlonepeyHsle CEUCHHS IIOPONIKOBBIX ITPOBOJIOK:

a —T1pocTas TpyouaTas; 6 — ¢ OJJHUM 3aruO0oM 00OJIOUKH; 6 — C JIBYMS 3a2uoami 000n0uKuy,
21 0 — urypHas ¢ TOBBITIEHHOMU JI0Neil MeTalla; e — 13 TPYOKH CITIONTHOTO CEYEHIIS
(GecroBHO)

36



IMopomkooOpa3HbIii HAMOTHUTEIF MMEET COCTaB, COOTBETCTBYFOIIHIA
MOKPBITHSM OCHOBHOTO THIA C COOTHOIICHHUEM €ro MacChl K Macce MeTa-
ardeckoi obonouku B mpeaenax 15...40 %.

IMopormkoBas MPOBOJIOKA MO3BOMSACT CO3JABATh TA30BYIO M IIIAKOBYIO
3alUTy METaJjla CBAPOYHONW BaHHBI OT BO3AyXa, 0OCCIECUMBACT JICTMPOBA-
HPE METaJula IIBA M €r0 OYHCTKY OT BpexHsIx mpumeceil. [Ipn cBapke mo-
POLIKOBOM MPOBOJOKOH COACP:KAHME a30Ta OOBIYHO HE MPCBBIIIACT
0,02...0,025 %paT0 xapakTepu3yeTr HaACKHOCTh 3AIMUTH CBAPOYHON BaH-
HBI OT aTMOC(EpPHOro BO3ayXa.

HOpOH.IKOBaH MIPOBOJIOKA MPUMCHACTCA KaK I CBAPKU, TaK U AJId Ha-
IIJIaBKU. IHI/IpOKO OPUMCHSCTCA AJIsI CBAPKU HUBKOYTJICPOAUCTBIX U HU3KO-
JICTUPOBAHHBIX CTA/ICH M HAIIABOYHBIX PabOT, YTO 00YCIOBICHO BO3MOXK-
HOCTBIO BapbUPOBAHMS XMUMHUYCCKOTO COCTaBA M MACCHI HATONHUTCIA —
MOPOIIKOOOPA3HON IMUXTHI, 0OCCICUNBAIOIICH BEICOKOS KAYCCTBO CBAPHBIX
COEIUHEHMUII.

[MopomkoBYIO MPOBOIOKY M3TOTABIMBAIOT U3 NICHTH! (puc. 4.2).

J 5
<1853
+ v @

e-a

Puc.4.2.TlocnemoBaTeABHOCTD TEXTPOLECCA M3TOTOBICHHUA
MOPOMIKOBOM MPOBOJIOKH

Jlerkomedopmupyemast ieHTa U3 pyioHa 1 momaercst B crieHHalbHOS
OYHCTHOE YCTPOWCTBO 2, OTKYAA MOCTYMACT B POJHKHU 3, MPEABAPUTCIBHO
nedopMupyromme u3 ICHTH kemob (ceueHre a — a). 3atem u3 mosaropa 4
JKeno0 HATNONHSCTCS IIUXTOW, MONaJAacT B POIUKU S, B KOTOPBIX QOpMUpY-
€TCsl CCUCHUE MPOBONIOKH (cedueHue 0—0 u B—B), mpoxoas 4yepe3 ¢uibepsr 6,
MpoBOJIOKa AeopMupyercs 10 MeHbinero auamerpa (2,0...2,5mm), mpoxo-
JUT Yepe3 BOIOYNIbHEIN OapabaH 7 1 HaMaThIBACTCs Ha KacceTy 8.
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Jn1s1 13roToBICHHS MPOBOIOKU MEHBIIIEIO TUAMETPA B MOCICIHUE TOIBI
pa3pabaThIBAalOT IPOLIECCHl H3TOTOBICHUS ITOPOIIKOBOH IPOBOIOKU M3
CTaITbHOM IIACTHYHOU CILIOITHOTO ceueHus Tpyoku. TpyOky HeoOxoanmo-
r0 cOCTaBa IPEIBAPUTEIBHO 3AIOIHIIOT MOPOLIKOBBIM HAIIOIHHUTEIEM, a
3aTeM depe3 PUIbepbl YMEHBLIAIOT €€ AuaMeTp 10 1 MM.

Hennassuuecs snexmpoos: — yrombHsle, rpaduroBbie, BOIb(PaMOBBIE,
LUPKOHMEBEIC U radHueBbie. Bee 3TH MaTepuasibl OTHOCATCS K TPyHIE TY-
roriaBkux. Hemnmassimpecst 37eKTpoAbl CIy»aT TOIBKO ISl HOAACPIKAHUS
TOPEHHS JYTH U MO3TOMY JOKHBI 001aJaTh BBICOKOM CTOWKOCTBIO MPU BBI-
COKHMX TeMmrepaTtypax (pacxox X JO/DKECH ObITh MUHUMAIBHBIM).

OcHOBHbBIC MapKH MOPOLIKOBBIX MPOBOJIOK M UX HA3BaHHE MPUBCICHBI

B Tabi. 4.4.
Taonuuma 4.4

OcHOBHBIE MAPKH IIOPOMIKOBBIX MPOBOJIOK

Mapxka mpoBOJIOKH Ha3unauenue

[IT-AH1 MexaHU3UpOBaHHAA CBApKA HHU3KOYITIEPOTUCTBIX CTAJCH
B HIDKHEM IIOJIOKCHUH

[TT-AH3 MexaHn3upoBaHHAA CBAPKA HU3KOYITICPOAUCTBIX U HU3-
KOJICTHPOBAHHBIX CTAJICH B HIDKHEM ITOJIO’KCHHUN

[IIT-AH7 To ke — 1 CBapKd B TFOOBIX MPOCTPAHCTBCHHBIX MOJI0-
JKEHISIX

[MI1-1X14T-0 MexaHn3upoBaHHAA HAIIABKA YIUIOTHUTEIBHBIX MOBEPX-
HOCTEH apMaTypsl

[M1-3X13-0 MexaHm3upoBaHHAS HAIUIABKA JeTajieH, padoTaroImx
B YCJIOBISIX TPEHHS METAJIA O METAIT

[I1-200X10r8C MexaHu3upoBaHHAS HAIUIABKA JeTajieH, padoTaroImx
B YCJIOBHSIX M3HOCA M yapa

[MIT-1X18H9C6I 2 | MexaHm3upoBaHHAS HAIUIABKA JeTajieH, padoTarommx

B YCJIOBHAX BBICOKHUX ,Z[aBJ'ICHI/Iﬁ 1 TEMIICPATYD

TTIT-25X50MC MexaHu3HpoOBaHHAA HAIUIABKA JCTAJCH, paOOTarommX B
YCIOBHSX IUKIIMYECKOHN TEPMIYECKON HATPY3KH U H3HOCA

[MT-50XH2M® MexaHm3upoBaHHAS HAIUIABKA JeTajieH, padoTaroImmx
B YCJIOBHAX BBICOKHUX YAAPHBIX HATPY30K

[M-Y20X12B® MexaHu3HpoBaHHAS HAIUIABKA JCTaleH, paboTarommx B
YCIOBHAX M3HOCA U yaapa

TITK-300 HammaBka KpaHOBBIX KOJIEC MO, ()IIFOCOM

IMT-X6I'5CIO-1

HammaBka MOJTOTKOB IPOOHIKA
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I'paduroBbic U yrompHBIC 3MEKTPOABI PA3TUYAIOTCS CTPOCHUEM YTIIe-
pozxa. B rpaduToBBIX 3MEKTPOAAX YIIACPOA UMEET KPUCTATITUIECKOE CTPOE-
HHE, & B YTOJIBHBIX —aMOp(HOE.

st yrompHBIX 3JEKTPOAOB AIEKTPHUYECKOE CONMPOTHBICHUE KyOHKa C
peopom B 1 cm — 0,00320M, ans rpadurosoro — 0,00080M. Temneparypa
Havaja OKUCJICHHS Ha BO3AyXe yroiabHoro 3jiekrpoxa 500°C, rpadurosoro
640 °C. CrnenoBaTenbHO, MO 3TUM MOKA3ATENISAM MPEANOUTHTCIBHO MPUME-
HCHHUE TPaQUTOBBIX DIICKTPOIOB.

Temneparypa kumnenus yriaepoga (4500K) obecreunBaer ero mambrit
pacxoA 3a CYCT MCHAPEHHS, HO MPHU B3aUMOACHCTBHU C BO3AYXOM MPOUCXO-
JUT €ro OKHCICHUE M Yrap ¢ BO3MOXXHBIM HAYTJICPO)KHMBAHUEM CBapOYHOU
BaHHBL. YTOOBI YMEHBIIATH PAa30rPeB YTOIBHBIX M IPAUTOBBIX JICKTPOIOB,
yBenm4auBaroT ux ceucHus (6...20 MMm), 4TO 3aTPyIHSCT ACHCTBHS CBAPLIH-
Ka.

HauGonee mupokoe npuMeHEHHE IS CBAPKH HMCIOT BOJNb(PAMOBBIC
(TyromiaBkue) 37€KTpOABl AuaMeTpoM 1...6 MM ¢ BBICOKOH MEXaHHYIECKOM
MPOYHOCTHIO ¥ HAUOOIBIIUM 3IEKTPHUCCKIM CONPOTHBICHUEM. |emmepa-
Typa mwiasienus Boabdpama 3377 °C, temmeparypa kumenust 4700 °C.
BonbdpamoBeie cTep:KHE U3roTaBIMBAIOT U3 mopoka (uucroroit 99,7 %)
KOTOpBIE MPECCYIOT, CIEKAOT U MPOKOBBIBAIOT. 3arOTOBKH IOABEPTarOT BO-
JIOUCHUIO /IS MOMYUCHUS CTCPIKHEH HEOOXOoAMMBIX auameTpos. Bomsgpa-
MOBBIC 3JICKTPOABI H3rOTABIMBAIOT U3 YHUCTOrO BOIb(ppaMa U C MPUCaIKAMU
OKHCJIOB JIAHTAHA WM UTTPHS, & TAKKE METATHUCCKOro taHTana. OKucIsl
TaHTAJa WM UTTPUS B HEOOMBIIOM KONMHYECTBE PE3KO YBETHIHBAIOT IMUC-
CHOHHYIO CIIOCOOHOCTH BOJb(pamMa —KaToJa, B pe3yabTaTe Yero BO3pacTacT
CTOMKOCTb 3JIEKTPOAOB, MOBBIIIACTCS CTAOMIBHOCTD TOPCHHS AYTH.

HupxoHreBbie U ragHUCBBIE SJICKTPOABI HCIIOIB3YIOTCS B ILIA3MOTPO-
Hax IIPH TEIJIOBOM PE3KE METAIOB.

CBapO‘lHLIe MOKPBITHIC JJICKTPOABI JIJIAA [lyFOBOfI CBAPKN N HAIUVIABKN

AICKTPOABI NPEACTABISIIOT OO0 crepxkHu MauHON 10 450 My, u3ro-
ToBeHHbIC U3 cBapouHoit npoBonoku (COCT 2246-85),na moBepXHOCTH
KOTOPBIX HAHCCCH CJION TOKPBITHS PA3THMIHON TOJLIHHEI.

[MokpeiTie mpeaHA3HAYCHO ISl MOBBIICHUST YCTOWYHMBOCTH TOPCHUS
Iayru, o0pa3oBaHUsI KOMOMHHUPOBAHHOM ra30IIakOBOM 3aIlUThI, JCTHPOBA-
Hust 1 paduHEpOBaHUs MeTaa. B coCcTaB MOKPBITHIT 371EKTPOJOB BXOIIT
pa3TuYHbIC MaTePHaIbl (KOMIIOHCHTHI).
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1. Tazoo0pasyromue KOMIIOHCHTH — OPraHMYECKUE BELIECTBA. Kpax-
MaJ, MUIIeBas MyKa, ACKCTPUH THOO HEOPTaHWYECKHE BEINECTBA, OOBIYHO
kapbonatsr (Mpamop CaCQ, maruesutr MgCO; u T.1.).

2. Jlerupyroomue 3JEMEHTHL M 3IEMCHTHI-PACKUCIUTETN. KPEMHUIA,
MapraHel, TATaH U Ap. (B BHAC CIIaBOB 3THUX JIIEMCHTOB C JKEIC30M
(dbeppocriassr)).

3. HoHmzupyromue win CTaOUIN3UPYIOIUEC KOMIIOHCHTHI, COJCpXKa-
IIME 3JEMCHTHI C HU3KMM MOTCHIUAIOM HOHM3ALMHU, a TAKKE Pa3THIHBIC
COEOMHEHUSI, B COCTaB KOTOPBIX BXOJAT KM, KalbLMi, MEI, IOJIEBOU
LINAT, TPAHNT U Jp.

4. IlnakooOpa3yroume KOMIIOHCHTH (MapraHuoBbie, THTAHOBbIC
pyasl) 1 MuHepasbl (TeTbMEHUTOBBINA U PYTHIOBBIH KOHUCHTPATHI, TIOICBOI
IITIAT, KPEMHE3EM, TPAaHHT, MPaMOp, IUIABUKOBBIH LINAT U Ap.).

5. Cassymoomue — BOAHBIC PACTBOPBI CHUIIUKATOB HAMPUS WITH KA,
HA3bIBACMBIC HATPUBBICM I KATHEBBIM KHIKUM CTCKIIOM.

6. dopmoBouHBIC M00AaBKM — BEINECTBA, NPUAAIOLIME OOMa30YHOU
Macce JYYLINC MIIACTHYCCKUE CBOHCTBA — OCHTOHUT, KAOJHH, JCKCTPHH,
CIroJa | ap.

B mokpriTHe snexktponos BeoauTcs no 60 % ikene3HOro mopomka c
LETbIO0  MOBBIMICHUS NPOHM3BOAWTEIBHOCTH CBAapKH W YBETHYCHUS
KOJTMYECTBA JOMOTHUTEIFHOIO METAIIIa, BBOJUMOTO B IIOB.

I"azoBas 3amuTa 0O6pasyeTcs B pe3ynbTaTe AUCCOLHALIMN OPTaHUICCKUX
Bewects nipu 1> 200°C.

Cn(HZO)n_1—>(n—1) CO+r(n-I H+C (4.1)

aucconmanuy - kapoonatoB mpu temmneparype okomo 900 °C  (mpum
MapLUUaIbHOM JABICHUH B ra3oBoit dase Peox~ 1 KFC/CMZ)
CaCO3 — Ca0 +COy; 4.2)

MgCO3 - MgO+ CO,, 4.3)
a Taxxe mocaeayroreit auccounannu CO;
C02—>CO+%02. (4.4)

Pacuerst mokaseiBatror, yro npu T = 0 °C u gaBnennm 1 krc/om?
mucconmarms 1 r OPraHHUCCKHX COCAUHCHUI TPUBOIUT K BBIACICHUIO
anMepHo 1450ecmM° CO +Hp, a 11 kapbonara CaCQO3; — k BBIICICHUIO
340 cv® rasos. B ayre rassr marpesatorcs g0 I’ = 550...800°C; o6sem,
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BBIICIMBIINXCS TIPH STHX TEMIIEPaTypax rasos cocrasmser 1000...1400M°
(mpu Harpese rasza va 1 °C ero oobem yBeamuuBactcs Ha 1/273).

Ha 1 r pacmiaBieHHOrO 3jekTpogHOro crepskus Boiaeasiercs 90...
120cm? sammrroro rasza (CO, i Hy), uTo obecreunBaeT HaaeKHYFO 3aIUTY
CBapOYHOI BaHHBI.

CoctaB 1IIak0OOPa3yIOMIMX KOMIIOHCHTOB MOKET OBITh PA3UYHBIM;
9TO OKHMCIBI KaJbLUsI, MarHus, Mapraia, jKeiae3a, aTlOMHUHUS, KPEMHH,
TUTaHa, HaTpus, rajoreusl Cak u ap.

JU1st CBapKH aMFOMHUHUSI U QTFOMHHHEBBIX CILIABOB MPUMEHSIOTCS T10-
KpBITUST U3 OCCKHUCIOPOAHBIX coeauHeHuid, xiaopunoB u ¢ropuxos (KCl,
NaCl, KFu ap). mpuMeHEHHE OKHUCIOB HEIOMYCTHUMO AJIsI TIOKPBITHIA 3JICK-
TPOXOB, BBHAY OOIBIIOrO CPOACTBA ATFOMHHUS K KHCIOPOAY.

TpeOoBaHMS K TOICTHIM MOKPBHITHSIM 3JIEKTPOAOB!

1) obecneycHue CTAOUIBHOTO TOPEHHS AYTH;

2) obmaydyeHne MeTaIa IIBa ¢ HEOOXOMUMBIM XUMHUCCKUM COCTaBOM U
CBOMCTBaMU,

3) CHOKOIHOE, PaBHOMEPHOC IUIABICHUE 3JCKTPOTHOTO CTEPXKHS U
MOKPBITHS,;

4) xopouee (HOPMHUPOBAHUE IIBA H OTCYTCTBHUEC B HEM IOP, LITAKOBBIX
BKJIFOUEHUM U Jp.;

5) 7nerkas OTACIMMOCTD LITIAKA ITOCIIC OCTHIBAHHSI C TOBEPXHOCTH IIBA,

6) xopomme TEXHOIOTHYCCKUE CBOWCTBA OOMA304HOW MAacChl, HE 3a-
TPYZHSIOIINE MPOLIECCa U3TOTOBICHHS 3JICKTPOIOB;

7) YOOBICTBOPUTEIBHBIC CAHUTAPHO-TUTUCHUYCCKHUE VCIOBHS TPyIAa
[PY U3TOTOBIICHUH SJICKTPOAOB U CBAPKE.

TexHOMOrMUeckne XapakTEPUCTHKH IUIABJICHUS 3IEKTPOAOB ONpese-
JISIFOTCSL SKCIICPUMEHTATBHO.

Kosdduument pacrmasnenus (r/A-4)

% 4.5
o m (4.5)
rae G, —Macca pacmiaBICHHOrO MeTania 371eKTpoaa (r) 3a Bpems t ropeHus
ayru (4); | — cuma cBapodHOro Toka, A.
Gp: GCT.BJ'I + g[OH.M 1 (46)

rae Geron — Macca amektpoaa; Guopy — Macca pacIuiaBICHHOTO JOIMOIHU-
TEIBHOTO METAILIA, COACPIKALICTOCS B TIOKPBITUH JJICKTPOJA.
Kosdduument nanmasku (r/A-u)

41



Oy =—, 4.7)
It
rae Gy — Macca HamIaBiICHHOro Meramia () MpU CHIEC CBAPOYHOTO TOKa
I (A) 3a Bpemst t (1), MOTYYCHHOrO 3a CYET AOMOTHUTEIBHOTO METAIIA, ECITU
OH COJCPIKAJICS B MOKPHITUH IJICKTPOAA.
Koadpdpuuuent moreps (%)
_ Gp -Gy

y -100 %, (4.8)

CCJIN B MOKPBITUU COACPIKUTCI I[OHOHHHTGHBHbIﬁ MCTali,

(GCT.an + GZ[OH.M ) B Gh
(GCT.an + G,ZLOH.M)

Koaddumument maccsr nokpertus K = G,/Gy,,
rae G, — Macca mokpeITHs Ha 37ekTpoje; Gy — Macca MeTajna CTEp KHS Ha
JUTAHE 00Ma304HOM YacTH 3JICKTPOA.

Ecmu usBecTHa Macca 1 cM 35IekTpoIHOI TipoBomoku M (r/cm), To
k = (G, - ml,)/mly, tae Gy m |, — Macca Beero saekTpoaa (r) u ero ATHHA
(cm); g — mrHa 0OMA30YHOM YACTH BMCKTPOAA, CM.

MHoraa Maccy MOKPBITUS HA 3JIEKTPOJAC OTHOCAT K MAacCe BCETO DJICK-

Tpoza:
k= (Gyy — mb)/ m) (4.10)

JUTS DJICKTPOIOB, HE COACPKAINUX B MOKPBHITHH JOMOJHUTCIBHBIN METaILT,
op="7—13r/A4; oy =6 — 12,5/Ag; y = 5—-25 %.

PaccMoTpeHHBIC XapaKTEPUCTUKH DJICKTPOIOB HCIOAB3YIOT I HOP-
MUPOBAHUS CBAPOTHBIX pabOT M pacxo/a JICKTPOIOB.

Hampuwmep, ecmu ussectHO Fy v amuna misa |y, to Gy = Fylyy,

-100 %. (4.9)

V1=

IJI¢ Y — IUIOTHOCTh METAJINIA, /e,

B macrniopre Ha BEIOpaHHYIO MapKy SJICKTPOIOB YKa3bIBACTCSA CHIIA CBa-
POYHOrO TOKA M KOI(PUIUEHTHI Oy, Oy, Y 1 K.

OCHOBHOC BpeMsl CBAPKH OMPEACIISIOT Mo (hopMyIie

To=t=Gylal. (4.12)
Maccy 3/1eKTpOA0B, HEOOXOAUMBIX AJIsl CBAPKHU JAHHOTO IIBA:
G,y =Gk (l+v). (4.12)
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