Pazgen 4. Capka u naiika MeTal10B

I'naga 22, @u3uio-xuMuvecKyie 0CHOBbI 00Pa30BAHUSI CBAPHOI0 COTMHEHHUST

22.1. O6pazoBanue cBapHOro coequHenusi. Onpeaesnenue cBapKu

CapouHblif TIpollecc, Kak U IaiKa, HalpaBjieH Ha MOJIyY€HUE MOHOJUTHOIO COEIUHEHUS,
KOTOpPO€ BO3HUKAET B ClIydae YCTAaHOBJICHMs CBSI3€M MEXJy aTOMaMH CBapuUBaeMbIX JeTajiei Ha
IpaHULe UX pa3zesia, aHaJIOTUYHO CBA3SIM, JCHCTBYIOIUM B TBEPJIOM TEJIE.

B 3aBucHMOCTH OT OCHOBHBIX NPHU3HAKOB, KOTOPbIE B JIAHHOM OIPEAEIECHUU IPEBAIUPYIOT,
MOHATHS CBAPKU MOT'YT ObITh pazinuuHble. Hamprumep, cBapka onpenesnsercst Kak MpoLecc MoIy4eHUs
HEpa3beMHBIX COCJUHEHHH IOCPEJICTBOM  YCTAHOBJICHHS MEXAaTOMHBIX CBS3eH  MEXIy
COCIIMHSICMBIMH YaCTSMH IIPU UX HArPEBaHUU U (MJIM) IUIACTHYECKOM JeGopMUpOBaHUH. B nanHOM
OIPEETIEHUN YKa3bIBAa€TCSI M Ha (U3MYECKYI CYIIHOCTh IIpolecca, M Ha TEXHOJIOIMYECKHE
MIPUHLIMIIBI €10 PeaT3aLliH.

HaubGonee o0muMm ompeaeneHueM Ipoliecca CBapKd —SBISETCS  CChUIKA Ha  €ro
TEPMOMHAMHUYECKYIO CYIIIHOCTh: CBapKa — 3TO MPOLECC MOIYYEHHUS MOHOJUTHOI'O COETUHEHUS
MaTepUaJoB 3a CYET TEPMOJMHAMUYECKM HEOOpaTUMOro MPEBpAIleHUs TEIUIOBOM U
MEXaHUYECKOM SHEPIUH U BEIIECTBA B CTHIKE.

[Ipomecc cBapku BKIIIOYaeT JBE CTaaud. OOpa3oBaHHE (DU3MUSCKOTO KOHTAKTa MEKITY
COEIMHSIEMBbIMU JIETAIIMM U BO3HUKHOBEHHE JJIEKTPOHHOTO B3aUMOJEHCTBUS MEXIY UX
noBepxHoCTsIMU. Jlasiee mpoucxoauT pa3BuTHe (P Y3MOHHBIX TPOLIECCOB.

B uneanbHOM cityyae cBapka JI0JKHA IPOUCXOAUTH MOCIIE TOrO, KaK COEAMHIEMbIE TIOBEPXHOCTH
CONMM3MIINCH Ha MEKAaTOMHBIE paccTosiHUS. Ha puc. 22.1 moka3aHo, KakuM 00pa3oM W3MEHSIOTCS
MEKAaTOMHBIC CHIIbI B3aUMO/ICHCTBUS (IPUTSHKCHUS U OTTAIIKUBAHUS), @ TAK)KE MOTCHIIUATIbHASL
SHEprus 1o Mepe comkeHus aromoB. Kak BUIHO, Ha TepBOM cTaaAuN COMMKEHUS CHIIBI
NpUTSDKEHUs Py, Goibie cui oTTainkuBanus Py, (puc. 22.1, a).
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Puc. 22.1. Xapakrep n3MeHeHusI CHI B3aNMOEHCTBYS (a) M ITOTEHIMAIILHOM SHEpruH (0) Tipr
COMDKEHNH aTOMOB

3aTCM HaA4YMHACTCA IMPOHECC B3aMMHOI'O IEPCKPBITHA 3JICKTPOHHBIX 060.]'[0‘-161( aTOMOB "
HaOIIOaeTCsl PE3KOe BO3PACTAHUE CHJI OTTAIKUBaHUs. [Ipu I' = I, CUITBI IPUTSHKEHUS M OTTAJIKH-
BaHUA CPaBHAIOTCH. B HﬂJ’IbHGﬁIHGM C6J'[I/DK6HI/IG aToOMOB 6}016’1" COIIPOBOXAATECA HMHTCHCHBHBIM
BO3pacTaHUEM CHUJI OTTAJIKHMBA HUS.
B NICAJIBHOM cnyqae ATOMBI IIOCJIC HGKOTOpHX KOJ'IG6&T€J'IBHBIX )IBI/I)KGHI/II\/II JTOJDKHBI
CaMOTIPOM3BOJIBHO YCTAHOBHUTBCS Ha PACCTOSIHUE I = I, Korza Prp -Por = 0.

B 5T0oT MOMEHT BenMuMHA MOTEHUMANbHOW 3Hepruu cucreMbl W OyneT MUHHUMAajbHA, 4YTO
XapaKTepHO Ui yCTOWYMBOrO paBHOBecus (puc. 22.1, 6). CTpeMsieHHEe CUCTEMbI K MUHUMYMY
CBOOOJHOM DSHEPIMHM COOTBETCTBYET BTOPOMY 3aKOHY TEPMOJMHAMUKH, a MHUHUMYM
nmoTeHuaabHo sHeprun Wz — DdHEprum BaH-JEp-BaalbCOBOM CBs3U. Eciam sHepruto
MOBEPXHOCTH MOHOKpHCTaJUIa NMPUHATH 32 W, TO MOCie COeIUHEHUS] MOHOKPUCTAIIIOB MEXY
HUMHU YCTaHaBJIMBAETCsS OJHA MOBEPXHOCTh pazjena ¢ 3Heprueit Wp. OTa sHeprusi MeHblie
CyMMapHO SHEPTHH JBYX MOBEPXHOCTEH, T. €. Wp « 2W,.

PaccMotpenHas cxema o00pa3oBaHMsI MOHOJIMTHOTO — COEOMHEHHWS TIpU  CBapKe, He

1



MIPOTUBOPEYAIIAs BTOPOMY 3aKOHY TEPMOJIMHAMHUKH, BO3MOXKHA, OJIHAKO, MPH HATWINU HEKOTOPOM
SHEPrUH aKTHBAIMH, a HE TOJIEKO B Pe3ysIbTaTe COMMKECHUS COSAUHACMBIX IMOBepXxHOCTel [ToaToMy B
JI00O0M ciTydae JIjIsl CBapKH 005S3aTeIbHO MTOTPeOYyeTCs 3aTPaTUTh SHEPTHio0 akTuBaruu W, Hampumep
B BHJIC TEIUIOTHI (TEPMHUYUCCKAs aKTHBAIHS) WIM YIIPYroIUIaCTHYECKO# aedopmariu (MexaHHIeCKast
AKTHBAILIHS).

OO0pa3oBaHWe MOHOJUTHOTO COCTUHEHHS B PEATbHBIX YCIOBHUAX 3aTPYAHCHO HM3-3a HATHYHS
Ha TIOBEPXHOCTAX JIeTaJled MUKPOHEPOBHOCTEH, OKCHJIHBIX IJICHOK, aJICOPOMPOBAHHBIX T'a30B,
Pa3IMYHOrO POJia 3arpsA3HECHUIA.

B 3aBucuMocCTH OT XapakTepa BBOJAMMOW 3HEPrHU BCE CBApOYHBIE MPOLECCH (CBapKy,
naiiky, pesky) MokHO oTHectHn K TepmuueckuMm (T), tepmomexanwueckum (TM) w
MexanndeckuM (M) metonam.

[Ipp TepMuUYecKHX METOJIaX CBAPKH C IOMOIIBIO BHEITHETO UCTOYHUKA HArpeBa KPOMKH
pacIUIaBIIsIOTCSA, O00pasysl TaK Ha3bIBAGMYI0 CBAapOYHYI0 BaHHY. PacIiaBieHune MeTtania
CIOCOOCTBYET €ro 00bEIMHEHHUIO B €IMHOE IIEJI0€.

[Tocne mpekpamieHusl MOCTYIUICHUS TEIUIOTHI K CBapOYHOW BaHHE (yJaJeHHE HMCTOYHHKA
TEIJIOTBl WJIM €ro OTKJIIUYCHHE) MPOMCXOAUT OBICTPOE OXJIAKICHUE U TOCIEAYIoast
KPHUCTAJUIM3ALMS PACIUIABJIEHHOTO METAJIJIa IPU MAKCUMAJIBHOM TEIUIOOTBOJAE B CTEHKH BAHHHBI.
[Ipouecc kpuctayM3alMy 3aKaHYMBAEeTCsl OOpPa30BaHMEM MOHOJMTHOTO IBA, KOTOPBII
CBSI3BIBAET CBApPUBAEMBIE JICTAJIM B E€IUHOE LENO€. AHAIOTMYHO MpU IalKe BCIEIACTBHE
KPHUCTAJUIM3ALMKU [PUIIOS, 3aNIOJIHSIONIETO 3a30p MEXAY AETAISIMA U CMAayMBAIOIIEr0 HarpeThie
MIOBEPXHOCTH, 00pa3yeTcs NasHOe COeAUHEHNUE.

[Ipn MexaHMYeCKHX METOJaX CBAapKU HEOOXOIMMO MPHIIOKHUTH JABJICHUE, MO BIUSHUEM
KOTOPOTO B MECTE CBApKH BO3HHUKAIOT 3HAUUTENBHBIC YIPYro-TulacTHUECKue nedopMaliuy,
BBI3BIBAIOIIME PA3pPYIICHHE OKCHUJIHOW IUICHKH, CMSATHE MHUKPOHEPOBHOCTEW, oOecrieueHue
(hM3UYIECKOTO KOHTAaKTa M 00pa3oBaHUE MEXKIy aTOMaMU MPOYHBIX CBS3€H, COOTBETCTBYIOIIUX
CBSI3SIM IIPU PACCTOSIHUM MEXy HUMH, PABHOM MapaMeTpy KPUCTALTUYECKON PEIIETKH.

[Ipy TepMomMexaHM4YeCKMX METOJaX CBapKh METAI B MECTE€ COCIUHEHUS JeTallei
HAarpeBaeTcs OT BHEIIHMX HWCTOYHHMKOB TEIUIOTHI IO TEMIIEPATyphl IUIABJICHUS WIIU
IJTACTUYECKOTO COCTOsIHUA. HarpeBanue mo3BoJsieT CHU3UTh YJIEJIbHOE J1aBJICHUE, YMEHbBIIUTh
BEJIMYMHY MUHUMAJILHON OTHOCUTENBHOM ehopmariuu, HeoOX0IUMOM ISl CBAPKHU.

B cooTBeTcTBUM C TEPMOJMHAMUYECKHM OIPEIEICHUEM IMPOLECCOB CBAPKU OCHOBHBIMU
MPU3HAKAMHU TSI UX KJIACCU(PUKAUK JTOJDKHBI CIYXKHUTh: (popMa BBOJIMMON SHEPTHUH, HATUINE
JABJICHUS M BUJI MHCTPYMEHTA — HOCHTEJIS YHEPTUH, HA OCHOBAHUHU YETO KIACCU(DHUIIMPYIOTCS
BUbI cBapku (Tadi. 22.1).

Tabnuma 22.1. Kitaccuduxanus BUIOB CBapKH

Kitacc
TEPMUYECKUN MEXAHUYECKUNA

Jlyrosasa KoHTakTHas XoyonHas
> OnekrponuiakoBa | Jubdynonnas B3peiBom
3 OHEeKTPOHHO- WHIyKIIMOHHO- Y abpTpa3BYKOBasg
8 [lna3MeHHas [a3omnpeccoras TpeHnem
E HNonHo-nyueBasa JlyroopeccoBasa MarzurHo-
= Taerommm ITInakonpeccoBasa
M CeeToBas TepMoOKOMIIDECCHOH

NuaykunoHHas Tleunas
I'azoBas
TepmurtHas
JIuTeiinas

Kpowme Toro, cBapKy KjiacCUPHUUHUPYIOT U TIO APYTrUM IPU3HAKAM

a) croco0y 3alluThl METAJlIa B 30HE CBapKu (CBapka Ha BO3/yXe, B BAaKyyMe, B 3allIUTHOM rase,
o1 pJIFOCOM U T. 11.);
0) HETIPEPBIBHOCTH ~ CBapku  (HENpPEPHIBHBIE W MPEPBIBUCTBIE , T. €. HMIIYJIbC-
HBIE IIPOLIECCHI);
B) CTENEHN MeXaHu3aluu (pydHas, MEXaHU3UPOBaHHAs, aBTOMATHYECKAas);
) TEXHOJOTHYECKUM  (BHI  JJCKTpOJa WM JYr'H, POJ CBapOYHOrO TOKa, II0-
JISIPHOCTb, THIT ¥ KOJTHYECTBO JICKTPUICCKUAX IYT M T. IL.).



22.2. Oco0eHHOCTH NPUMEHEHNS CBAPKH ILIABJIEHHEM 1
JaBJIeHHEM

Paznuumst B crmoco6ax oOpa3oBaHHsi MOHOJUTHOTO COCAMHEHUS MPHU CBApKE IJIABJICHUEM U
JABJICHUEM B ONPECIICHHON CTEMEeHU OINMPEACISIOT MOJX0J K UX BBIOOPY MPU HU3TOTOBICHUH
CBAPHBIX KOHCTPYKIIUH.

Metoapl CBapKHM TIUIaBJICHHEM TMOJYYHJIA IMIUPOKOE pacmpocTpaHeHHe Osarojaps uX
MIPEHMYIIECTBAM TI0 CPABHEHUIO C IPYTHMH METOIaMHU:

1) BO3MOYKHOCTBIO CBAPKH B MOHTQKHBIX U IIEXOBBIX YCIOBHSX;

2) pa3HoOoOpa3ueM MPUMEHIEMBIX TUIIOB COCIMHCHHIA;

3) BO3MOKHOCTSMH CBapPKH KOHCTPYKIHI Pa3InYHBIX Ta0aprUTOB;

4) HIMPOKUM JTHAITa30HOM CBAPHBAEMBIX TOJIIMH METayla — OT HECKOJbKUX MHKPOMETPOB,
HaIrpuMep IPHU CBapKe CBETOBBIM JIydoM, 710 1 M u Oosiee mpH 31EKTPOIITIaKOBON CBAPKE;

5) BO3MOKHOCTBIO U3MEHEHHSI XUMHUYECKOTO COCTaBa HAIUIaBJIEHHOro Metaiia. [Ipu cBapke
MOXHO HM3MEHUTh XUMHYCCKHI COCTaB HAIUIABJICHHOTO MeETalla, TPUMEHSS CBapOYHbBIC
MTPOBOJIOKH Pa3IMYHBIX MapOK U BHOCS JICTHPYIOIIUE 3JIEMEHTHI B DJIEKTPOTHOE MOKPHITHE HITH
¢uroC. DTO MIMPOKO MCITOJIB3YETCS TIPH CBApKE HU3KOJICTUPOBAHHBIX U JICTUPOBAHHBIX CTAJICH;

6) BOBMOYKHOCTBIO CBApKH IIBOB B JIFOOBIX MPOCTPAHCTBEHHBIX MOJOXKECHHUSX.

Caapka TuUTaBJICHHEM, OJTHAKO, UMEET Psijl HEIOCTATKOB.

1 Kpucrajumzanus MeTaula IBa IMPOTEKAaeT IPH PACTATUBAIONINX HAMPSHKCHUSX, YTO
SIBJISICTCS] OJTHOM M3 IIPUYHH 00pa30BaHMS TPEIIHH.

2.HeoOxomuma 3amura MeTania ImBa OT Bo3IelcTBHs aTMochepsl. Ecnv He mprHIMATh KaKuX-
b0 Mep MO €ro 3amuTe, TO HalIaBJIIEHHBIA METaT OyJIeT MMETh 10 CPaBHEHHUIO C OCHOBHBIM
BeChMa HU3KHME MEXaHWYECKHE CBOMCTBA, MPEXKIE BCEro IUIacTMYHOCTh. Co3MaHMe MUTAKOBOW U
ra3oBOM 3alUThl, NPUMEHEHHE BaKyyMa YMEHBIIAIOT BIMSHHE arMoc(epbl Ha MeTaul WA
WCKJTFOUAIOT €ro MOJTHOCTHIO.

3.Bo3mokno obOpazoBanme (0COOEHHO TIpM CBapKe PasHOPOJHBIX METAIOB) B
HAIUTaBJICHHOM METaJIe XPYIKUX WHTEPMETAUTMYSCKUX BKIFOYCHUH, JIMKBAIIMA TpHMeEced B
miBe. CTelreHb JIMKBAIMK, KaK U CaMO YHCIIO0 BKIIOUCHHI B METAJUIE, @ TAK)KE UX PACIIOJIOKECHUE B
B, BJIMSIOT Ha TPOYHOCTh CBApHBIX KOHCTpYKIMH. [IpuMecn 4acTto SBISIOTCS TPUIHHON
BO3HUKHOBEHUS TPEIIUH TPU CBapKe.

4.00pa3yroTcs HanpspKeHUs U eopMaliy Ipyu CBapKe.

5. M3mensercs cTpyKTypa OCHOBHOTO MeTajlia MoJI BIMSIHUEM HarpeBa Impu CBapKe.

Mertobl CBapKH JaBJIeHHEM (TEPMOMEXaHUYCCKHE U MEXaHUYECKUE) MMEIOT ONpe/ICIICHHbIC
MPEUMYIIECTBA MO0 CPABHEHUIO C METOIAMH CBAPKH ILIABJICHUEM.

[Ipumenenne crmocoOOB CBAapKM JIaBJICHHEM 3HAYUTEIHHO  PACHIMPHIIO  JHANa3oH
CBAPHUBAEMbIX MATE€pPUAIIOB, B TOM YHCJIE PA3HOPOJHBIX METAIOB, a TAKXXE HEMETAUTMYECKHX
MAaTEepHaOB, UCKIIOYUIIO B PAJIE CIIydacB BO3HHUKHOBEHHWE IMPU CBAPKE TPEIIWH, TOPUCTOCTH,
CrocoOCTBOBAJIO YMEHBIIIEHUIO JIehopMaIiiii CBApHBIX Y3JI0B. BaHBIM sIBIIsIeTCS TOT (haKT, YTO
CBapKa JaBJICHUEM BBI3bIBAET MEHEE 3HAUMTEIbHBIE U3MEHEHUSI OCHOBHOIO METAJLJIA, YEM CBapKa
MIJIABJICHUEM, XOTS YIPYTOIUIacTHYeCKue AedopMalinii, He0OX0IMMbIE IPU CBapKe 0e3 Harpena,
MPUBOAAT K HEKOTOPOMY (DM3MYECKOMY YIPOYHEHHUIO METajljla IIBa W TMPHJIECTAIONUX K HEMY
y4acTKOB. B pesynpTare yxyamaercs MMIACTUYHOCTh METajUla, YTO CIEAYeT YYUThIBaTh IpHU
HAa3HAYECHUHU KOHCTPYKTOPOM MEXaHMYECKHUX METOJIOB CBapKH.

TepMOMexaHMYECKHE M  MEXaHMYECKHE METOJbl JIerde MEXaHU3UpoBaTh U aB-
TOMAaTHU3UPOBATH, TIPU OOJILIIMHCTBE M3 HUX JIOCTUTAETCS BBICOKAs MPOU3BOJIUTEIHHOCTH. Bee
9TO MPEAONPEACIIUIO JOCTATOYHO IIMUPOKYI0 OOJacTh TPUMEHEHHS CIIOCOOOB CBapKu
JTABJICHUEM.

B 1O e BpeMs HEKOTOpbIE OCOOCHHOCTH YKa3aHHBIX TEXHOJIOTHYECKHX IPOIECCOB,
CBS3aHHBIE B OCHOBHOM C HEOOXOJMMOCTBIO HWCIOJB30BaHUS TIPU CBapKe JaBJICHUSA,
OTPAaHUYMBAIOT UX NPUMEHEHUE B PAJIE KOHCTPYKIIUMA.

KoHTponbHBIE BOITPOCHI

1 Kakvie OCHOBHBIC IPHYHHBI ITPEISTCTBYFOT 00Pa30BaHUIO MOHOJIMTHOTO CBApHOTO COSAMHCHHUS U
KaKOBBI CIIOCOOBI MX YCTPaHCHUS ?

2. HazoBuTEe CONMYTCTBYIOIIUE SIBJICHHUS IIPH CBApKe IIaBJICHUEM WM JaBjieHreM. X BnsHYE Ha
CBOMCTBAa OCHOBHOI'O MaTepHalia i CBAPHOM KOHCTPYKIIHH.

3. Kakue (hakropsl CIOCOOCTBYIOT HIMPOKOMY IIPUMEHCHHUIO CBAPKH B COBPEMEHHBIX
KOHCTPYKITUAX ?

4. 1o KakoMy TIPHHITATTY KJIACCU(PUITMPYFOTCSI METO Tl CBAPKU ?



I'naga 23. TepMudeckiie BUIbI CBAPKU

23.1. CBapo4Hble HCTOYHUKH TEILIOTHI

B mnacrosmiee Bpems okojo 70% BceX CBapOdYHBIX PaOOT BBINOJHSAIOTCS METOJIaMH
IIJIaBJICHUA. JIH?[ IUIABJICHUA IMPUMCHAIOT CICAYIOINUEC HWCTOYHUKH TCIIJIOTEI. AYT'OBEIC,
IJIa3MC€HHO-YI'OBBIC, OJICKTPOHHO- u HWOHHO-JIYYCBEIC, CBCTOBBIC, HHAYKIIMOHHBIC,
AJIEKTPOIIJIAKOBHBIE U JIP.

Onekrpudeckast jayra. CBapouHas Jyra — O3TO O3JIEKTPUYSCKUN paspsd, UTHTENIBHO
CYIIECTBYIOIINK MEXKAY DJJICKTPOJaMH, HaXOAIMIUMHCS II0J1 HampsbkeHnemM. OIHEM — H3
AMEKTPOJIOB MOXKET ObITh m3senue (puc. 23.1, a).
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Puc. 23.1. Buas! ayr: a — myra npsiMoro JeHCTBHS, 6—Iyra KOCBEHHOT'O JEHCTBUSL, € — TpexdasHast
ayra

Takas ayra monydmsiia Ha3BaHWE JAYTH MPSIMOTO JIEHCTBHS, a B CIy4ae TOPEHUS AYyTH MEXITY
TIBYMSI DJICK-
TPOJAMH TIPH OTCYTCTBUHU DIICKTPUUIECKOM CBS3H C M3CTHEM — JyT'H KOCBEHHOTO jeiicTBHs (prc.
231, 0). Moxer ObITh MW KOMOMHHPOBAaHHBIM BAPHAHT, KaK 3TO HMEET MECTO IPH CBapKe
TpexdasHoii ayro# (puc. 23.1, B).

Jyra mpsimoro aeiicTBus 0oJiee 3h(PEeKTUBHA 1O TEIIOBJIOKEHUIO B METAJLJT, YeM KOCBEHHASI.

DNEeKTPUISCKUN pa3psi CBApOYHON AYrH MPOUCXOIUT B CMECH Ta30B M mapoB meTtawia. OH
XapaKTepU3yeTCsl BBICOKOM TeMIepaTypoil ra30B, CUIILHBIM CBEYCHHEM, OOJIBIIIMM TOKOM pa3psiaa
Y CPAaBHHUTEJIBHO HEBBICOKUM HAIPSHKEHUEM, KOTOPOE CKIIAJIBIBACTCS U3 TAJCHHS HANPSDKEHUS Ha
karone Uk, anone U, u B ctonbe ayru U, (puc. 23.2), T. e.

U, =U¢ +Up +U,, .

! A 2K 7
%
/
+7 -
2
4 N
A | ll
Sped | I
14, !
5 (| P.h

v
ji\
rj—

1,

= =)
Puc. 23.2. 30HbBI 1yroBOro paspsja U XapakTep MaJeHus B HEM IMOTeHIMana: A — aHogHas
obnacte; K — karoHas o6macte, 1 — neranb; 2— cT1od ayru; 3 — 3JIeKTpo;T

Ha moBepXHOCTH KaToJla M aHOJa Pa3IMYar0T COOTBETCTBEHHO KAaTOJHBIC W aHOJHBIC TISATHA,
MIPEJICTABJISAIONIMEe COO0M HamboJiee HArpeThle yYacTKH, 4Yepe3 KOTOpBIE IMPOXOJUT BECh TOK.
Temneparypa cronba ayru Iis pa3HbIX METOIOB CBapKu Kojieosercs B npeaeaax 6000—15000 K.
Crnenyer OTMETUTH, YTO IMOJOOHOE CTPOCHUE MMEET JIyra JIOCTATOYHOW IMPOTSDKEHHOCTH. B Ko-
POTKOM Jyre MPaKTUIECKH MOTYT CMBIKAThCS aHO/IHAS M KaToaHast 30HbL. COMPOTHUBIICHUE JTYTOBOTO
pa3psja HEMOCTOSHHO, TaK KaK 3aBHCUT OT KOJMYECTBA 3apPsHKCHHBIX YACTHIL, T. €. OT CTEIICHU
WOHM3AI[MN, a TOCJICIHSS CBA3aHAa C CHJOW CBapOYHOrO TOKa. [loaTomMy BoJIbTaMIiepHas
xapakTepuctuka ayru (puc. 23.3) HeMMHEHHA ¥ MMEET y4acToK |, ryie HampspKeHHE MagacT Mo
Mepe BO3pacTaHUsl TOKa BCIICJCTBUE HMHTCHCUBHOTO YBEIUYCHHUS YHCIIA 3apsHKCHHBIX dacTwil; ||
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— YyYacTOK IIOJIO-TOBO3pacTaromeii  xapakrepuctuku; |l — Bo3pacraromeii. Ha ygactke 1
HaIpsDKEHUE MaJI0 3aBUCUT OT TOKA, TaK KaK YKCIIO 3apsHKEHHBIX YaCTHIl BO3PACTaecT MO Mepe
€ro yBEJIIMYEHUS HE3HAYUTEIIbHO M OJHOBPEMEHHO COKpAIAIOTCS pasMepbl ctoida ayru. [lpu
CBapKe Ha BBICOKHMX IUIOTHOCTSX Toka (yuactok IIlI) cTon® myru mox BiaMsiHHEM 3JICK-
TPOMArHUTHBIX  CHJI  CKHMAETCS, YHCIIO 3apsHKEHHBIX YaCTHUIl BO3PACTATh CYIIECTBEHHO HE
MOXET, YTO. IMPUBOJUT K MPAKTUUYECKH MOCTOSTHHOMY 3HAYCHHIO AIEKTPUIECKOTO
CONPOTHUBIIEHUs cToJI0a ayru. Ha 3TOM y4acTke MOXHO C BBICOKOM JOCTOBEPHOCTHIO CUHMTATH
neiictBytronuM 3akoH Oma U, = IR
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Puc. 23.3. BosbT-aMriepHast XxapakTepucTuka cBapouHoit nyru: U, — HanpspkeHue ayru; | ,—Ttok
Ayra

b s e e —— —

B  O0OBUHBIX  YCIOBHSX Ta30BBIM IPOMEKYTOK MEXKIY OJISKTPOJaMH  SBIISICTCS
HE3JICKTPOIIPOBOAHBIM. B0o30ykJIeHHE NyrMm M €€ YCTOWYMBOE TOPEHHE 3aBHUCAT OT MHOTHX
MIPUYHH U 00YCIIOBIICHBI CTEIICHBIO HOHU3AINH JTYyTOBOTO IMPOMEKYyTKa. MloHM3amms IpOUCX0UT
I0JT BIMSHHAEM MOIIHOTO TIOTOKAa DJJICKTPOHOB, KOTOPBIA oOOpa3yercs B pe3yibTare

TEPMODJICKTPOHHOMN U (hOTOIICKTPOHHOM SMHUCCHUH.
KonnuecTBo ~ TEmIOTBI, BBEAECHHOE B _ H3JEIME, ONpeaenserca  3(O(HEKTHBHBIM
KO3 (OHUITUESHTOM II0JIC3HOTO JISHCTBUS CBAPOYHOM YT H:

ny=d -4
? G 024U1°

rze M,y — ¢ dexruBnbiit KI1J[ mporecca HarpeBa n1yroi; (| — KOJUYECTBO TEIIOTHI, BBEACHHOE
B Metasut usnenust, Jix/c; U, — HanpsbkeHue Ha ayre, B; |, — cuma cBapodyHoro Toka, A.

CBapouHasi [yra MOXKET TOPeTh MEXKAY HEIIABAIIUMCS WM TUIABAIIUMCS DJIEKTPOJaMHU U
JeTabio. B KadyecTBe HEMIAaBSAIIETOCS JJIEKTPOJa MPUMEHsETCS rpaduT, daiie — BoJbdpam.
Jist  mpenynpexAeHUsT ero  OIUIaBIIGHMS W JPO3UHM  JIOMYCTUMAas IUJIOTHOCTh — TOKa
OTPAaHUYUBACTCA.

Ecnu gyra roput Mexay IUIaBAIIAMCS DJEKTPOJOM M JI€Talbio, TO (YHKIIUU 3JIEKTPOJ]Ia
pacmupsitorcs. OH CIY)KUT HE TOJIBKO HOCUTEJIEM MOTSHIINANIA, HO U, PACIUIABJISSACH, 3alI0OJTHSCT
CBApOYHYI0O BaHHY METa/UIOM, BHOCHUT B HEE JOMOJHHUTEIHLHOE KOJMYECTBO TEIUIOTHI, YTO
noseimraet KIIJ mporecca.

Tok, npuMeHsieMbIi B J{yre, MOKET ObITh TIOCTOSIHHBIM WJTH TIEPEMEHHBIM. Y CTOMYMBOCTH TOPEHUS
JIyTH Ha TIOCTOSIHHOM TOKE BBIIIIE, YeM Ha TIEPEMEHHOM, TaK KaK B TIOCJICIHEM CITydae TpH MEpexojie
HAMpsOKEHUST 4Yepe3 Hyllb W TEpeMEeHe TMOJSIPHOCTM B Hayajie M KOHIE KaKIOro TOJYyIeproa
TeMIIepaTypa JyroBOro MpOMEKYTKa YMEHBIIACTCS, YTO BBI3BIBACT JCHOHU3AIMIO TA30B. Y CTOMYMBOCTh
TOPEHUS Ayr'¥ Ha TIEPEMEHHOM TOKE 3HAUMTEIIHHO BO3PACTACT, €CIIM Yepe3 TIOKPHITHE WM TIPOBOJIOKY B
JTYTOBOM TIPOMEKYTOK BBECTH JIETKO HOHM3UPYEMBIE JIEMEHTHI, HATPUMED KaJIMK, KAJIBITUH U JIp.

Ceapka Iyroil MOCTOSIHHOTO TOKa, KOrZa K SIIEKTPOAY TMOKIFOYEH OTPUIATEIIHHBIA TIOJHOC
WCTOYHMKA TOKA, & K M3JICTIMIO0 — TTOJIOKUTEITHHBIN, TIOTyqrIia Ha3BaHUE CBAPKU A Y T 0 il MPsSIMOii 1 0
J Sl P HOCT H; CBapKa, KOTAa 3JIEKTPO] COSIUHEH C TIOJIOKHUTETHHBIM TIOJIFOCOM MCTOYHMKA TOKA, a
W3JENHE — C OTPULIATENIbHBIM, — OOPATHOM MOJSIPHOCTH. /[ Iyru mpsMOW MOJISIPHOCTH
XapaKTepHO OOJIBITICE BRIICIICHHE TETIOTHI Ha M3ICIIHH, 4 00paTHOM — Ha JICKTPO/IC.

[TpumensieTcst ipu cBapke U ayra MepeMEHHOTO TOKa, B TOM YHCIIE TIPU CBAPKE IBETHHIX METAILIOB
HETUIABSIIMCS TIEKTPOJIOM U PYIHOM JTyTOBOM CBapKe.



DJEKTPUUECKUE CBAPOYHBIE YT MOTYT OBITh HEMPEPHIBHBIE M MPEPHIBUCTHIC, UMITYJIbCHBIE.
HUMnyjabcHasi ayra 1o CpaBHEHHIO C OOBIYHOM HMMEET CICAYIOIMe MperMYyIIecTBa: 0oJee
COBEPILICHHOE YMPaBJICHUE TIPOILIECCOM TUIABICHUS TIPOBOJIOKW, COKpAIICHWE BEJIMYMHBI 30HBI
TEPMHUYECKOTO BIMSHHS 1 pa3MepPOB KPHCTAUIOB B IIIBE; CHIDKCHHE HIDKHETO TIpe/iesia pabourx TOKOB U
MOBBIIICHUE YCTOMYMBOCTH TOPEHHUS AYrH, YJYYIICHHWE YCIOBHUM JUIi CBAPKU B BEPTHUKAIBHOM H
ITOTOJIOYHOM ITOJIOKEHHUSX.

Ecmu snexrprdeckast ayra (pyHKIMOHHPYET B 3aMKHYTOM KaHale — IWJIMHIPE, TO Takas Iayra
OTHOCHTCS K CKAThIM JIyraM, a cCaM UCTOYHHK HarpeBa MOTyqrI HA3BaHKUE MJIA3MEeHHO-J1Yy4eBOro in
IJIa3MeHHO-AyroBoro. Ha puc. 234 npe/icTaBieHbl CXeMbI CBOOOIHO TOpsIITieH, CTaOMTM3UPOBAHHON 1
oxKatoi (IwiasMeHHoM) nyru. B mocienrem ciydae ayra (QyHKIMOHHPYET BHYTPH KaHajIa, OTPaHHYECHHOIO
CTEHKAMH BOJIOOXJTKIAEMOTO COILIA.

\ Ar

Pruc 23.4. Cxembl cB0OOIHO ropsitieii (), crabwmsrpoBadHoi (0) 1 cxaroii (B) ayru

Hanpspkerye 11a3MeHHO# Iyr BBILIE, YeM CBOOOIHO ropsiieii (puc. 23.5), Uro mo3BoIseT, BCICICTBHC
TNOBBIICHWA MOIITHOCTH AYI'H, YBCJINYHUTDH ITPOU3BOJUTCILHOCTE CBAPKH.
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Puc. 23.5. 3aBucuMOCTh HANIPSKEHUS IyTH OT €€ JJTHHBIL:
1— cxaras nyra; 2 — cTaOMIM3UPOBAHHAS yra; 3 — CBOOOHO TOPSIIAs Iyra

B 0OBMHBIX YCITOBHSIX JIyrOBOM pa3psili B BaKyyMe HE BO30YXKIAeTCs, TaK KaK Ui ITOTO
HEOOXO0IMMBI BBICOKOE HAITPSDKCHHE Y HATTMYKE Ta30B MM ITapoB MeTania. OTHAKO B KAUeCTBE HCTOYHU-
Ka HarpeBa IpHu CBapKe MOYKHO HCIIOJIB30BaTh JYTOBOM Pa3psl B BaKyyMe, CTaOMITM3UPOBAHHBINA CTPYyeH
Ppa3peKEHHOTO MHEPTHOTO Ta3a. Karo B TakoM citydae mpecTaBIsieT CoO0# MOy 0 TPYOKY HEOOIBIIIOrO
JaMeTpa M3 TYroIuiaBkoro marepuana (Bonb(dpam, Tanrtan). CKBO3b IOJBIM KaroJ B BaKyyMHYIO
KaMepy IIOJacTcs WMHEPTHBIA Ta3 (aproH wid remmii) ¢ pacxomgom okoso 0,5—0,6 /4, uro
MIPAKTUYECKU HE BIMSET Ha AMHAMHYCCKUN BaKyyM B Kamepe. JlyroBoit pa3psa Bo30yXKmaeTcs Me-
Ky TOJIBIM KaTOJOM M M3JEIHEM, TaK Kak B 3TOM MECTE JABJICHHE ITOBBIIIACTCS B PE3yJIbTaTe
MOCTYIUICHHSI MHEPTHOrO Trasa. Y3Kas CTpysd HOHHM3UPOBAHHOW aprOHHOM IUIa3Mbl SIBJISICTCS
3Q(eKTUBHBIM MCTOYHUKOM Harpena JJIsl CBApKH U MailKU B BaKyyMe.

B 3aBucuMoOCTH OT Ha3HA4YCHHS I  NUTAHHSIDJICKTPHUSCKUX YT TPUMCHSIOT
WUCTOYHUKHA TIOCTOSIHHOTO, IIEPEMEHHOTO, WMITYJIbCHOTO TOKa. B KadecTBe HCTOYHUKOB
MTOCTOSTHHOTO TOKAa HCIIOJIB3YIOT MCTOYHUKH THTAaHWS Ha 0a3e BBIIPAMUTENICH W CBApOYHOTO
oaHo(dazHoro uim Tpexdasznoro Tpanchopmaropa ui, pexe, MOTop-reHepaTopsl. CHaO)KEHHbBIS
JBUTATEIIEM BHYTPEHHEIO CrOpPaHHsS TEeHEepaTophl NPHUMEHSIOT B TIOJEBBIX, MOHTaKHBIX
YCIIOBUSX.

[Tpu cBapke Ha IEPEMEHHOM TOKE HCIOJIE3YIOT OHIDKAIOIUe TpaHchopmaTopsl. Takue
WCTOYHUKH MTUTAHUS BKIIOYAIOT B ce0s B psiJie CIIydaeB YCTPOMCTBA JIIS 3QKUTaHUS JTyTH,
cTaOMIM3alUu €€ TOPEeHusl.

Tak Kak mporecc CBapKh MOXET HAUMHATHCS ¢ KaCaHWS JICKTPOJIOM HW3JICIHS, HAIpUMeEp TPH
PYYHOI JTyrOBOM CBapKe, T. €. C PEXKMMa KOPOTKOTO 3aMBIKaHHsI, TO UICTOUHUKH ITUTAHKST 00SCIICUMBAFOT
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OIpaHUYCHHE CHJIbI TOKA KOPOTKOTO 3aMbIKaHMs. OOBIYHO UCTOYHMKH IUTAHKS UMEIOT HanpshkeHne 65—
75 B, cHipKaroreecs rocsie Bo30y»KaeHus qyri. YactoTa epeMeHHoro toka — 50T,

B mocnemgHee Bpemsl TONYYMJIA PACHPOCTPAHCHHE HWHBEPTOPHBIC HWCTOYHWKH, TO3BOJISFOIIHE
CBAPUBATh TOKOM BBICOKOM 4aCTOTBI, YIIPABIIATH B IIUPOKKX MPEAEIIaX €ro napaMeTpaMu.

DJIeKTPOHHO- W HOHHO-JIyYeBOH HArpeB. OJIEKTPOHHO-IIyUEBOM HArpPeB 3aKIIOYacTcs B
OOMOApIMPOBKE METa/lIa MOTOKOM YCKOPEHHBIX 3JICKTPOHOB, KMHETHYECKAs SHEPIHsl KOTOPBIX IIPH
TOPMOJKEHMH B €ro IOBEPXHOCTHOM CJIO€ TIpeBpaiiacrcs B TemioByro, npudaeM KIIJI mporecca
nocturaer 0,85—0,9. Momsocts W, niepeaBacMast H3/IETIHIO, 3aBHCHT OT TOKA ITy4Ka SJICKTPOHOB [ 1
yCKopsroniero Hanpsbkenus U, 1. e.

WE#,4 U

B coBpeMeHHBIX CBapOYHBIX YCTAHOBKAX YCKOPSIOIIEE HAPSHKCHUE MEKTY KaTOJIOM U aHOJIOM
(puc. 236), pacrHojoKEHHBIX Ha HEOOIBIIIOM PacCTOSHMM IPyr OT Opyed, CO3[acT OOJBIIYIO
HANPSHKEHHOCTh  AJICKTPOCTATHYECKOTO TI0JIs, B KOTOPOM 3JICKTPOHBI, 3MUT-THPOBAHHBIC HArPEThIM
KarojioM, Pas3rOHSIOTCS JI0 OrPOMHBIX CKOpocTed. Ompenenurh CKOPOCTh 3JIEKTPOHA MOXHO 10

bopmyie

Puc. 23.6. Cxema 311eKTpOHHO-Ty4eBOM ycTaHOBKH: K — kaTon; A — anon; 1 — nmerans; 2 —
AJIGKTPOMArHHUTHAS JIMH3a; 3 — MYY0K YCKOPEHHBIX JJIEKTPOHOB

C MoOMOIITHE0 MarHUTHOM JIMH3BI TIOTOK YCKOPEHHBIX AJIEKTPOHOB (POpMUPYETCS B y3KHMiA ITyJOK H Ha-
MIPABJSIETCS] HA WB3ZIENHNE, 3/1€Ch OH COCPEIOTOYMBACTCS HAa HEOOJBIIOM YYacTKe, YeM JIOCTUTACTCs
BbICOKadA yJA€JIbHas1 MOITHOCTD B IIATHC HArpeBa.

Nonnas 6GoMOapapoBKa MO3BOJISIET HE TOJIHKO HArPETh METAILT, HO U TIPY OTIPEIICIICHHBIX YCIIOBUSX
MTPOM3BOUTH OJHOBPEMEHHO CO CBAPKOW (DM3MUECKYIO U XMMHUYECKYIO OUYHCTKY €r0 MOBEPXHOCTH, a
TaKKE U3MEHSITh €r0 CBOMCTBA BHEJPEHUEM MOHOB B TIOBEPXHOCTHBIN CJIOM CBapHBAEMOM JICTAIH.

[Tpu cBapke MOHHBIM JTy4OM MPAKTUYECKH OTCYTCTBYET PEHTTEHOBCKOE M3ITYyYEHHUE, B TO BPEMs KaK
TP AEKTPOHHO-JTYYE€BOM HArpeBe OHO MOXKET JIOCTHIaTh 3HAYUTEIIBHOW BEIMYUHBI.

B kxadecTBe MCTOYHMKA HOHOB IIPUMEHSIIOT CHEIUATBHBIC TDIa3MOTPOHEBI MM APYIHE YCTPOMCTBA, B
KOTOPBIX HOHU3UPYETCS KaKOH-TMO0 AIIEMEHT, HallpUMEP HHEPTHBIN ra3 — refiiid. Y IeinbHas MOIITHOCTb
B ISITHE HArpeBa IMpW JCHCTBUM MOHHOTO IydKa 3HAYMTEIIHHO HIDKE, YEM IIPU DJIEKTPOHHO-TY4EBOM
Harpese.

CBeTOBbIe HCTOYHUKHN HAIPEeBa — 9TO MCTOYHMKH TEIUIOTHI, UCTIOJB3YIOIINE SHEPTHUIO JIA3EPOB,
COJIHEYHYIO, a TAKOKE SHEPTUIO UCKYCCTBEHHBIX NICTOYHIKOB CBETA.

Hawubosiiee pacnpocrpaneHre moTyqnia CBapKa ¢ TIOMOIIBEO ONTUYECKUX KBAHTOBBIX TEHEPATOPOB
— JIa3epOB — C TBEPAOTEIHHBIMU aKTUBHBIMH JJIEMEHTaMH (CTEP)KHH M3 aTFOMOMTTPHEBOrO rpaHara,
pyOHHA, CTEKJIa C HEOIMMOM H T. JI.) ¥ Fa30BbIX FEHEPATOPOB, T7I¢ AKTUBHBIM 3JIEMEHTOM SIBJISIETCS CTOJI0
ra3oBoii cmecu (COp, a30T U T. 11.).



TBeproTenbHbIE J1a3epsl PabOTArOT B MMITyIbCHOM pexkume (dactora 1—300 I'mn), rasoBele —
00CCIICYMBAIOT HENPEPBIBHOE WRTYyYCHUE, YTO JIOCTHTACTCS JIYUIUMH YCJIOBHSAMHU  OXJIQXKICHUS
aKTHBHOTO 3jIeMeHTa. [IpuHImIT pa0OThl ONTHYECKUX KBAaHTOBBIX TI'CHEPATOPOB 3aKIIFOYAaeTCS B
BO30Y)K/ICHMH aTOMOB (MOHOB) aKTHBHOTO 3JIEMEHTA C TMOMOIIBIO BHEIIHEr0 HMCTOYHHKA SHEPIHH,
HaIpyUMep MMITYJILCHOM JIaMIThl OOJIBIIION MOIIHOCTH y TBEPAOTEIbHBIX JIA3€POB, MIPHU 3TOM YacTh
AJIEKTPOHOB ITHX aTOMOB IIEPEXOJMT Ha 00jiee BBICOKHMI SHEPreTUYSCKHd ypoBeHb. Bo3HHKarommas
TICPEHACENICHHOCTh  BEPXHHMX DJHEPreTHYSCKUX YPOBHEH TPUBOJWUT aTOMbl B HEYCTOMYMBOE,
HEpaBHOBECHOE cocTosiHUE. [locnemyronmii  CHOHTAHHBIA —TEPEXOJ]] JEKTPOHOB HA  HUBIINE
SHEPreTHIECKUE YPOBHHU COITPOBOXKIIACTCS UCITYCKAHUEM CTPOTO ONPE/ICTICHHON JUTMHOW BOJIHBI KBaHTa
cBera ((hoToHa), CIOCOOHOTO BHI3BATH BBIHYKICHHBIH (MH/IYIIAPOBAHHBII) TIEPEXO/T ICKTPOHOB PYIHX
aTOMOB C BEPXHHUX, IIEPEHACEIICHHBIX, HA HIDKHUC SHEPreTHYSCKUE YPOBHH. VCITycKkaeMble HOBBHIC
(OTOHBI BBI3BIBAIOT HApACTAHUE WHIYIMPOBAHHBIX IIEPEXOJIOB W TPUBOAAT K BO3HUKHOBEHHUIO
JIABUHOOOpa3HOTO TMOTOKAa (DOTOHOB, T. €. TEHEPaTop MHCIyCKaeT CBETOBOM Jiyd OOJIBIION
WHTCHCHUBHOCTH.

Ha puc. 23.7, a noka3aHa cxeMa ra3oBoro 3JIeKTpopa3psiIHOro Jiazepa ¢ IpOI0JILHOM MPOKAUKOM
raza CO,. BeIBoJ JIyda OCYILECTBISIETCS depe3 3epKajio pe3oHaTopa 2. 3areM Jiyd (DOKycHpyercs ¢
TIOMOIIBI0 JIMH3. B030yKIeHHEe MOJICKYJT Ta30BOM CMECH TPOHUCXOJHT B KOJIBIICBOM 3eKTpoze 1
HenocrarkoM yKa3aHHOM CXEMbI SBJIIETCS HEOOXOMMOCTh MMETh JJIMHHYIO Pa3psIHYIO TPYOKY, €CIIi
HY)XKHa 0OJIbIIIasi MOIITHOCTH JIa3epa.

Puc. 23.7. Cxema razosbix (C0y) stasepoB

B Hacrosmiee Bpemss HaWOOJBINAS MOIIHOCTH JIOCTHTASTCS Y  Ta30/IMHAMUYCCKUX —JIa3ePOB,
ucross3yronmx cmeck 13 CO; (7,5 %0), N2 (91,3 %) 1 H20 (1,2 %). Pasorperas mo 700—3000 °C cmech ra3oB
uaxomurest mon masnenreM 981 I'Tla B kamepe 3 (puc. 23.7, 0), 3aTeM IPOXOIUT CO CBEPX3BYKOBOM
CKOPOCTBIO uepe3 corwio Jlapans 4 B kamepy 5, rjie mporucxoaut ee oxnaxaerue 1o 7~ 250 ~C BeiencTie
aMadaTHYeCKOro paciimpeHus raza. Bo3oyxaenmbie Mosekyibl CO; IpH OXTIaKICHHN TIEPEXOIAIT Ha OoJiee
HHU3KHH SHEPreTHIECKUM YPOBEHb, UCITYCKast KOTEPEHTHOE N3ITyUCHHE.

Wanydenne nasepa, cOKYCHPOBAHHOE CICIHATBHBIMA ONTHYECKIMHU YCTPOHCTBAMH, MOYKET
BBIJICTIATh Ha TOBEPXHOCTH METAUIa OOJBIIOS KOJIMYECTBO TEIUIOTHL YacTh STOH TEIUIOTHI B BUAC
KBaHTOB CBETa TOIJIOIIACTCS AICKTPOHAMHU IMPOBOAMMOCTH MeTavia. OHM TIepelialoT CBOKO SHEPIHIO
KPUCTAUTMYECKIM pellieTkaM. HarpeB TOCIeIyroImX CII0eB OCYIIECTBIIIETCS BCIICACTBHE TEILIONPO-
BOJTHOCTH. OCOOCHHOCTPIO ~ CBETOBOTO  HArpeBa SIBJSICTCS  OTPWKCHUE YacTH JHEPTHH
MOBCPXHOCTHIO MCTalllla. CTGHGHB OTpaXCHHA 3aBHCHUT OT COCTOSAHHA IIOBCPXHOCTH
cBapuBaeMoro meramia. Hanecenue cnennanbHOM morjomaromeid mieHkd nobimaer KIT/]
mporecca. McciaenoBaHus —IOKa3bIBAIOT, 4YTO MHUHHMAJIbHOE OTpPa)KEHHE COBIAJACT C
MaKCUMYMOM MOMIIHOCTH CBECTOBOI'O MMITYJIbCaA. B nep-

BBIH IEPHOJI, KOT/Ia HarpeB JIydOM eIle He M3MEHWI MOBEPXHOCTH METAJUIa, OTPKEHHUE Jyda
oonpiroe. [Tocite ucrmapeHus YacTH METaJlIa, TOSBICHUS MIEPOXOBATOCTEH HA €ro TIOBEPXHOCTH,
BBI3BAHHBIX )IGI\/’ICTBI/IGM MNEpEaHECTO (prHTa CBCTOBOI'0O HMMIIYJIbCA, OTPAKCHHUEC YMCHBLIIACTCA.
[Toatomy utst IOBBIIICHHST APPEKTUBHOCTH HArPeBa CJICIYET C MMOMOIIBIO CIICIIHAILHOTO J1a3epa
nmoaaBaTb JABa 4YCPCAYIOIIUXCA PA3JTMYHBIX II0 MOIIHOCTH HMMITYJIbCa HWJIIM HCIIOJb30BAaTbh
HAaJIOKEHUE W3JIy4eHHUs Jla3epa HMMIYJbCHOI'O W HENPEPBIBHOIO JEHCTBH. B Takom ciydae

MOXHO c(hOPMHPOBATH UMITYJIbC, MOIIHOCTh B KOTOPOM u3MeHsiercst (puc. 23.8).
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Puc. 23.8. IaMeHeHre MOIITHOCTH M3Ty4eHUSI A B TEUCHHE JBYX ITOCIIEIOBATEIIHHBIX UMITYJIECOB

[lepBas yacTh UMITyJIbCa HECET BBICOKYIO IUIOTHOCTh SHEpPrum A, oOecreurBas HarpeB
Ipu MEHbIIEM KOA((PUIMEHTe OTpaKCHHs, BTOpas YacTh — OCHOBHYIO IO DHEPTHH,
HEOOXOMMMYIO IS paciuiaBiieHus. JIlyd 3ToT MeHee CPOKyCHpOBaH, HO OTpPaKEHHE €ro Oynaer
YMCHBIICHO BCICACTBUC YXYIIICHUA OTpa)KaTeJ'IBHOI\/’I CIOCOOHOCTH MeTajlia IICPBbIM
HUMITYJIBCOM.

CBeTOBbIC HWCTOYHUKH HArpeBa, WCIOJIB3YIOMNE COJTHEYHYIO DHEPIHI0 WU SHEPTHUIO
HCKYCCTBCHHBIX HCTOYHHMKOB CBC€TAa — KCCHOHOBBLIX WM KBApUCBBIX JiaMIl, — IIO cBOEH
(U3HYECKON CYINTHOCTH MaJI0 OTJIMYAOTCS OT JIA3ePHBIX, XOTSA HEKOTOPHIE HX IapaMeTphl,
MIPSKJE BCETO Mallas yJSJbHAs TEIUIOBask MOIIHOCTh, CHIKAIOT 3()()EKTHBHOCTh YKa3aHHBIX
NCTOYHUKOB TCIIIOTHI.

I'azoBoe mJjamMsi Kak WCTOYHHMK CBApOYHOW TEIUIOTHI OOpasyercs dbaiie BCEro 3a CYeT
CrOpaHusi B CIEIHAIBHBIX TOpENKax KaKoTo-TMOO TOPIOYEero ras3a, HampuMep aleTHIeHa,
kuciopoaa. CTpykTypa moJ00HOTO TUIAMEHH TToKa3aHa Ha puc. 23.9.

T,°C
3150
2850 2 3
000 /
Fd
034 11 25 35 ! wM

Puc. 23.9. Cpoenne iaMeHn ra30Boii TOPEIIKK U pacIIpeeIeHIe TEMIIEPATYD I ee WHe: 1— spo; 2
— BOCCTaHOBHTEIIHbHAS 30Ha; 3 — (hake

[Inams cocTouT M3 sapa, HEOONBIIONW YETKO OYEPUEHHOW M CaMOM SIPKOM 4YacTH TUTAaMEHH,
BOCCTaHOBHTEJIBHOM 30HBI U (pakena. TemmepaTypa B sape HeBbicokas u paBHa~300—600°C. B
BOCCTAaHOBHUTEIBHOW 30HE, MMEIOIMICH MaKcHMalbHy0 Temreparypy 3150 °C, mpowucxomut
HETIOJIHOE cropaHue ametwieHa ¢ oOpazoBanuemM CO + Hj. Tlostomy cBapka mpou3BOIUTCS
HMEHHO B 3TO# 30HE. ['a30Bo€ mramMst MOKET 00€CIICUNTh HEBBICOKYIO KOHIICHTPAIIUIO TETUIOBOM
SHEPTrUH.

B Tabn. 23.1 mpuBeneHBl JaHHBIC MO TEIUIOBOW KOHIICHTPAMU JUIS PsJla MCTOYHUKOB
TeroTel. Ha OCHOBaHMM WX MOKHO CHENaTh BBIBOJ O TOM, YTO B HACTOSIIEE BPEMS MOKHO
JOCTHYh MHHHMAJIBHOTO TEIUIOBJIOXKEHUSI B METAJUI TMPU TEPMHUYECKOM CBapkKe, MPUMEHSS
CBETOBOI (JIa3epHasi CBapKa) M AJICKTPOHHBIM JTyH.



Ta@mua 23.1. 3HepreTuquKHe XAPaKTEPUCTUKHA CBAPOYHBIX HCTOYHHUKOB TCIJIOTHI

Bunp! cBapku MuHuMabHast MaxkcumasbHas [loronnas sneprus,
ILIOMIA/Ib IISITHA IUIOTHOCTh Jlx/m
Harpesa, M sHepruu, Br/m

I"a3oBas cBapka 10-6 5-108 52'105
Pyunas nyroBas cBapka 10-7 1011 23'105
s | 07 10 1310

Honno- nyuesas 10"—10°7% — —

MukporasMeHHas 10M 10™° 8.10°

DJIEKTPOHHO-Ty4eBast 10-11 1013 15 105
JazepHas 10% 10™ 0,4- 10°

23.2. PyuHas nyroBasi CBapKa

JlyroBast cBapKa BBITOJIHSETCS HETUIABSIINMCS U IUIABSAIIMMCS METAITIMYECKIUMU 3JIEKTPOIAMH.

B nepBoM ciyuae ayra Bo30OyXKIaeTcs MEXK/Y OCHOBHBIM METAJUIOM M BOJNb(GPAMOBBIM (pEke — YrOIbHBIM)
anekTpopoM. Iyt 3amoiHeHHs pas3leNKd KPOMOK OOBIYHO TIPHMEHSETCs TNPHCAJ0YHBIA Marepual B BHUJE
METaITMYECKOTO CTEPIKHSI, TI0/IaBAEMOT'0 CBAPIIIUKOM B AYTY.

IIpu 25eKTpUYECKOH TYroBOW PYyYHOH CBapke MeTamnueckuM aniektpomoM (puc. 23.10) myra roput Mexmy
OCHOBHBIM METAJUIOM M 3JIEKTPOAOM, CIIYXKall[MM IPUCAJOYHBIM METaUIOM. B KadyecTBe 3ieKTpoja MpUMEHSETCs
CTEpI)KEeHb U3 MPOBOJIOKH, OJIM3KOM MO XMMHUYECKOMY COCTaBY K CBApUBAaEMOMY MaTepHaIy.

Puc. 23.10. Cxema éxyFOBoi{g DJIEKTPUYECKOM CBAPKU METAUIMYSCKUM DJICKTPOIOM. 1 —
3aTBEpEBILIMI 1IJTaK; 2 — CJION PacIUIaBIeHHOrO 1IIaKa; 3 — CBapouHas BaHHA; 4 — ayra; 5—
AJICKTPOJIHOE TIOKPBITHE, 6 — META/UTMUYECKHIA CTEPKEHb

Ha a1ekTpo/1bl HAHOCSIT CIICIMATBHBIC TOKPBITHS C I[EIIBIO:

1) co3maHusi MUTAKOBOI M Ta30BOM 3aIlMTHI PACIUIABICHHOIO METa/Ula CBapOYHON BaHHbBI
(mak 3ammInaeT U Karik MeTajula B IpoLecce Iepexoia UX ¢ 3JIEKTPoa B IIOB, 0OBOJIAKUBAs
ux);

2) pacKUCIICHHs HAILUIABICHHOTO METAILIA C TTOMOIIIBIO T00ABOK B TIOKPHITHE TAKUX HIEMEHTOB, KaK
Mn,
S, Ti, Al B Buie (heppOCILIABOB WK YUCTHIX SJIEMEHTOB;

3) erupoBaHKs HAIUIABJICHHOTO METAILIA, YTO TIO3BOJISIET U3 MCHSThH €r0 XUMHUYUCSCKHUI COCTaB, a
TaKKe paclIMpseT BO3MOXXHOCTh TOTyIEeHUS TPEOYEeMBIX CBOMCTB HAIUIABIICHHOTO METAILIA;

4) ymydieHust CTabMIBHOCTH TOPEHHS TyT'H IOCPEACTBOM BKIFOUEHHS B IIOKPBITHE DJIEMEHTOB C Ma-
JIBIM TIOTEHITHAJIOM HOHH3AITHM.

Pydnast yroBasi cBapka MpUMEHSICTCS TVIABHBIM 00Pa30M B H3/ICIHSIX, IMEIOIINX KOPOTKUE ¥ TIPEPhI-
BHUCTBIC I1IBBI, IIIBBI CJIOKHOW KOH(PUTYpaIyH, T. €. TaM, TJIe TPYIHO W
HEBBITOJIHO TPHUMEHSTh aBTOMATHYECKUE METOJIbI CBapKH. 1I0JI0KHUTETLHONM CTOPOHOM PYYHOM CBapKd
SIBJIICTCS. BO3MOYKHOCTD TTPOW3BOJITH CBAPKY B JIFOOOM TPOCTPAHCTBEHHOM TOJIOKESHUH, ITO OCOOCHHO
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B@KHO 151 CBAPKU B MOHT@KHBIX YCIIOBHSIX.

K HemocraTtkaM pydHOM AYrOBOMl CBapKH OTHOCSITCSA: TPYAHOCTH CBapKH TOHKOTO Marepuala
(MeHee 1—2 MM), JUIMTEIIBHBIA CPOK OOYUCHHUS CBapIMKa BhICOKOM KBamudukaruu (1,0—1,5 r),
OoJpIlasi 3aBUCMMOCTh KauecTBa CBapKH OT MHAWBHIYaJbHBIX OCOOCHHOCTEH CBapIUKa, Maias
MPOU3BOAUTEIBHOCTb.

Py4yHoli 1yroBoil CBapkOW MOKHO CBapuBaTh CTaJIM, YYT'yH, MEAb W MEIHBIC CIUIABBI.
EcrectBenno, 4dYro s KakAOro MeTaula M €ro  CIUIABOB  HEOOXOIUMO  IPHUMEHSTh
COOTBETCTBYIOIIME EKTPOJHBIEC POBOJIOKU U MOKPHITUS. BUIbI COEAMHEHUI [IIs1 PyYHOM JYrOBOM
CBapKH MpHUBEACHBI Ha puc. 23.11.

| a L 0-210

e
-2
a

Na
} [g
I3 7
- 0-20 ¥
W urz,u
i

Puc. 23.11. PekomeHxyeMbie TUTIBI COSAMHEHUH [T PyYHOU TyrOBOM CBapKH

CoemiHeHHe CTRIKOBOE Oe3 pasnesku KpoMok (prc. 23.11, a) pekoMeHIyeTcst [is TOJIIMH MeTajlia
He Oosiee 3 MM. Hammume 3a30pa obecrieurBacT TOJHOE MPOIUIaBiIeHUE. 3a30p a npu S = 1—2 MM
noipkeH ObITh paBeH 0—1 MM, a mpu S = 3MM— a = 0-1,5mm.
CoemHenust CThIKOBbIe ¢ V-00pasHoil paszenkoit kpomok (puc. 23.11, 6) pexomeHmayroTcs st
tomuuael 3—21 Mm. Ecim tommmaa Gosbite (10 30 MM) WM HEOOXOIMMO YMEHBIIMTH YTJIOBBIC
nehopMaliy ¥ TUIOMIAb CEYCHUS 111Ba, TO MPUMEHSIOT CTHIKOBOE COSIMHEHHE C X-00pa3HOM pa3/Ieikon
kpoMok (prc. 23.11, 6).

ITpu 5TOM HEOOXOMMO UMETh B BHJTY, YTO CBApKa TAKOTO COSIAMHEHHS TPEOYeT JOCTYIa K HEMY C
JIBYX CTOPOH.

W3 yrnoBeix coemunennii (puc. 23.11, 2, 0, €) coeuHenne TUIIa 2 PEKOMEHTYETCS sl TOJIIIHH HE
Oonmee 8 MM, coeMHEHWE TWIA 0 — JUIA TOMIMH He Oojee 26 mMm. [ljisi OONBIIMX TOMIIMH
PEKOMEH TYETCSl COSTMHECHUE THUTIA €.

TaBpoBoe coequuenre ykazanaoro Buza (puc. 23.11, orc) pexoMeHIyeTcst is TOJMIIUHEI He 0ojiee
5—6 mm. B cimydae OOJBIIMX TONIIMH HAa BEPTHKAIBLHOW CTEHKE CHHUMAIOTCS JBYCTOPOHHHE
dacku (puc. 23.11, 3).

Coemunennie Haximecrounoe (puc. 23.11, U) mpumensercs mpu S = 2—6 mm. 3a30p a
nomyckaercst ot 0 10 4 mMm. B oTimume oT CTBIKOBOIO COEIMHEHHUST HAXJIECTOUYHOE 00sieryaer cCOOpKy
CBApHBIX Y3JI0B, OJHAKO H3-3a HECOOCHOCTH COCIAMHSIEMBIX JeTalci HpH paboTe B TaKUX
COCTMHEHUAX BO3HUKACT M3THOAOIINI MOMEHT, CHIDKAIOIINI TIPOYHOCTh COCIMHEHHSI, OCOOCHHO U3
BBICOKOIIPOYHBIX MaTrepHuaiioB. HaxiecTouHoe COeAMHEHHE HEpPAlMOHAIBLHO KaK C TOYKH 3PEHHS
YMEHBIIICHHST PacXofa MeTaula, TaK M CHIDKCHMS MAacChl KOHCTPYKIMH. I[Ipu TprMEHEHHH
HAXJIECTOYHOTO COCIMHEHMs, TaK K€ KaK TaBpOBOTO W YIJIOBOTO, HMMECIOIIMX IOBBIIICHHYIO
’KECTKOCTB, 0OJIbIIIE BEPOSITHOCTH 00Pa30BaHMUs TPEIIUH ITPH CBAPKE.
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23.3. ABToMaTH4YecKasi AyroBasi cBapka noj guirocom

IIpu aBTOMATHYECKOW MYroBOil CBapKe MO (PIFOCOM Iyra TOPUT MOA ClioeM (IIFoca MEXIY HEMOKPHITHIM
METAJTMIECKUM DJIEKTPOIOM M JETANIBIO, PACIUIABIS HEKOTOPOE KOJIMYECTBO (iIroca, IMOCTYIAOIIero U3 OyHKepa
(puc. 23.12).

o \\\t > 2

A S Y

Puc. 23.12. Cxema cBapku o1 (mrocom:
1— MEXAHVBM I07Ia4H TEKTPOJIHOM MPOBOJIOKH; 2— IEKTPOJIHAS IIPOBOJIOKA, 3 — WIEKTPHHecKast /Tyra; 4—
SKUIKIH IIUIAK, 5— pacIUIaBIeHHbIA METAILT, 7/ — I110B, 8— OCHOBHOM METAL, 9—TOKOB€ILYHIa§I
BTYJIKA; Un1 Vez— COOTBETCTBEHHO CKODOCIZB T10/1a4M TIPOBOJIOKH ¥ CKOPOCTH CBAPKH

["a3p1 u mapsel, BBIACHSIOMIMECS MPU TUTaBICHUHA (Diroca U MeTasuia, oOpas3yroT My3bIpb,
MOJHUMAS CJIOM IJJaKka HaJ T[OBEPXHOCTbKO CBApOYHOM BaHHBI. JlaBieHuWe B MY3bIpE
ypaBHOBEIMBAET clioi ¢uiroca W nuaka. [lo Mepe HaKOIJICHUS B Iy3bIpe Ta30B JIaBIICHHE
BO3pacTaeT HACTOJBKO, YTO 000JIOYKA MY3BIPS Pa3pbIBAcTCs, Ta3bl BBIXOIAT HaApyXy. 3aTem
ITY3BIpb 00pa3yeTcss BHOBb.

[Togaua snexkTpoda MO Mepe €ro OIUIAaBJICHUS W IEPEMEIECHUE BAOJL IIBA TMOJHOCTHIO
MEXaHU3HPOBAHBI, YTO YAYUIIAET CTAOMIBPHOCTh KA4e€CTBA CBAPKU U YCIOBHSI TPY/Ia.

ABTOMatHueckas cBapka 1o (IIIOCOM IO CPAaBHEHHIO C PYYHOM HMMEET CIEeNyIoNne
MIPEUMYIIECTBA.

1. Xopomryro U CpaBHUTEIBHO JCIIEBYIO 3aIIUTY PACTUIABICHHOTO METalIa OT BO3/ICHCTBHS
aTMOC(EepHOTO BO3TyXa.

2. [Tpou3BOIUTEIFHOCTS TIPH aBTOMATHYECKOH CBapKe IOJ (IIFOCOM II0 CPaBHCHHIO C
PY4YHOUM CBapKOW yBeIWYHMBACcTCS B 5—25 pa3 B 3aBUCHMOCTH OT TOJIIIMHBI CBAapHBACMOTO
MeTajula M KOHCTPYKIUMU u3zAenus. [loBwillieHHe MPOU3BOIUTEIBHOCTH TPH ATOM CIIOCO0€
JIOCTUTAETCS BCIICACTBHUE YBEIMYCHHS INIOTHOCTH TOKA.

3.JIyumee KadecTBO CBApHOTO COCAWHEHUS H3-3a 0OoJiee HAJC)KHOW  3allUTHI
pacIuIaBJIECHHOTO MeTalia, OTHOPOJHOCTH METalia 10 XUMHYECKOMY COCTaBY,

OTCYTCTBHUSI TIEPEPHIBOB B IIPOIIECCE CBAPKH JIJISi CMEHBI AJIEKTPO/IA.

4. bosiee HU3KUHN PACXOJI AJIEKTPOTHOTO METAIIA BCJICICTBHE YMEHBIECHUS JIOJU 3JIEKTPOTHOTO
MeTauta B oopasoanuu mBa (¢ 70 go 30%), cHWKEHHE MOTEPh HA yrap, pa3OpbI3TUBAHUE U
OTapKHu.

5. VYnydimenue ycinoBui Tpyaa, Tak Kak OTMaAaeT HEOOXOIUMOCTh 3aIllUTHI TJIa3 OT CBETOBOTO
M3JIYYCHUS 1 YMEHBIIIACTCS] KOJTMYECTBO BPEIHBIX Ta30B, BBIICIIEMBIX B ITPOILIECCE CBAPKH.

6. CokparieHre Mpor3BOICTBCHHBIX TIOMIA/ICH.

7. CoxpallleHue BpeMEHU Ha 00y4eHHEe CBApIIIHKa.

ABTOMaTHYECKast CBapKa Imo 1 (HIr0ocoM UMEET PsiJl CYIIeCTBEHHBIX HEJIOCTATKOB.

1 INoBeieHHBIE TPEOOBAHUS K YUCTOTE CBAPUBACMBIX KPOMOK M COOPKE JeTajei.

2. TpynHOCTh CBapKH JAeTajcil TOMMHOW 1—2 MM M MeHee, a TakKe IIIBOB B IMOTOJOYHOM
IMOJIOKCHUH M HAa BEPTHUKAJIBbHOM IIJIOCKOCTH.

3. HeB03MOKHOCTh BU3YaJIbHOTO KOHTPOJIS 3a MOJIOKEHUEM DJICKTPO/Ia.

4. HeoOX0AMMOCTh HaJIHYUS MOAKIAAKN (CHEMHOMN MJIM OCTAIOMICHCS) IIPU CBApPKE C MTOJIHBIM
MPOILIABIICHUEM JIJIS TIOJICPKAHMS PACIUIaBICHHOTO MeTallia. DTO 00YCIOBICHO MOBBIIICHHBIM
JMABJICHUEM JYI'M Ha pacIUIaBJICHHBIM METaJZI CBApPOYHOM BAHHBI BCJICACTBHE OOJIBIIMX
IJTIOTHOCTEH TOKa, IPUMEHSIEMBIX TIPH CBApKe 01 (PIIFOCOM.

ABTOMAaTHUYECKas IyroBas cCBapka I0J cjoeM (hiIroca Halla ITUPOKOe IPUMCHCHHE B
M3JCIUAX W3 CTaJleH pa3IMYHbIX MapoK. OTHM CIOCOOOM MOJKHO CBapHBaTh MEIHBIE U
TUTAHOBBIE CIUIABBI, @ TAKXKE AIIOMUHUEBBIE. TOJBKO B IMOCIEAHEM Ciydae Jyra rOPUT HaJ
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TOHKHUM cJIoeM (ITroca, paCKUCISIOMINM OKCUIHYIO TUICHKY aTFOMUHHMS.

Capky moxa (UIrocoM TPOHM3BOIAT HA aBTOMATax, MPEACTaBISIONIMX COOOM, Hampumep,
CaMOXOHYIO TEJICKKY (TpakTop), CHAOKEHHYIO CBAPOYHOM TOJIOBKOM, MYJIETOM YIPABICHUS U
T. 1., WJIM CBApOYHBIC TOJIOBKH, YCTaHABJIMBAEMbIC HEMOJABHXKHO. B mocnennem cirydae cBapka
MIPOM3BOIUTCS 32 CUET ABMIKCHUS U3JICTIHS.

Hapsiny ¢ aBTOmMaTmdeckoil cBapkod moa (IIFOCOM MPUMEHSETCS MOJIyaBTOMAaTHYECKas
CBapKa, MPU KOTOPOH 10/1a4a MPOBOJIOKUA K MECTY CBAPKH MPOU3BOUTCS C MTOMOIIBIO PEAYKTOPa
W DJICKTPOJIBUTATENsA, a IepeMEIIeHue €€ BJIIOJIb CThIKa B OTJIMYHE OT aBTOMATHYECKOU
OCYIIECTBIISIETCS Bpy4HYI0. DItoc mocTtynaeT u3 OyHKepa CBapOYHOTO MUCTOJIETA.

[TonyaBTOMaTHueckasi cBapka MPUMEHSETCS IJII CBApPKH IIIBOB CJIOKHOW KOH(UTYyparuu
HEOOJIBIIION MPOTSHKEHHOCTH, B €AMHUYHOM IPOM3BOJICTBE, T. €. TaM, i€ aBTOMAaTU3UPOBATH
MOJTHOCTBIO MPOIIECC CBAPKH HEPAITMOHAIILHO.

Bce Gombliiee pacnpocTpaHeHHe MMOJIydaeT cBapKa IMOPOIIKOBOM MPOBOJIOKOM (puc. 23.13),
KaK aBTOMAaTW4ecKas, TaK W TOJyaBTOMATHYECKas, YTO 3HAYMTEIBHO YIIPOIIACT MPOIECC CBApPKH,
JenaeT ero 0oJjiee YHMBEPCATbHBIM M SKOHOMUYHBIM. [109TOMY CBapka MOpOIIKOBOM MPOBOJIOKOH B
psiie CIydacB BBITECHSET PYYHYIO JYTOBYIO CBapKy KadeCTBEHHBIM 3JICKTPOJIOM M CBapKy IO
(irocoMm.

Puc. 23.13. Pa3sHOBHIHOCTH MTOPOIIKOBOI IIPOBOJIOKH: 1— cransHas 000J10uKa; 2— IOPOILKOB LI
HAIIOJIHUTECIIb

C menpro yaydIIeHHWsS 3allATHl PACIUIABICHHOTO METa/llla CBAPOYHON BAaHHBI IPUMCHSIOT
CBapKy IMOPOIIKOBOM MPOBOJIOKOMN C JOMOJIHUTEILHON 3aIMTON BaHHBI YTJIEKUCIBIM T'a30M WU
OOBIYHBIM (DITFOCOM.

23.4. DieKTpoLLIaKoBasi CBapKa

CyIIHOCTh 3JICKTPOIIIIAKOBOM CBApKH 3aKIIFOYacTCsi B TOM, YTO PACIUIABICHHUC 3JICKTPOHOM
MPOBOJIOKH 1 CBapUBACMBIX KPOMOK TPOM3BOIUTCS 3a CUYET TEIUIOTHI PAaCIUIAaBICHHOTO (Ir0ca, KOTOPBIMA
HarpeBaeTcst IIPU MPOXOKICHUH Yepe3 Hero Toka (puc. 23.14).

)
P

L

Puc. 23.14. Cxema miporiecca 3JIeKTpOIIIaKOBON CBapKu: 1— cBaprBaeMast IeTallb; 2 — IUTaKOBast
BaHHA; 3 — MEIHbIE OXJIKIAFOIIIE HAKIIAIKN; 4 — CBapOYHast BAHHA, 5 — MYHIIITYKH, OIBOIAIINE
TOK; 6 — 3IIEKTPOIbI
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[lepBoHavabHO YacTh (hIrOca PacIUIaBIIACTCS JIyroM, BO30Y)KIAeMOM MEXKITy TEXHOJIOTHUYCCKOU
MOJIKIIAIKOM | 37ekTposioM. llocrernmeHHO Ha MoOIKiIanKe OOpa3yroTCs CJIOM JKHJIKOIO MeTauia B
pe3ysbTare TUIaBJIeHUs HIEKTPOJIOB M MaTepuaiia MOAKIAIKA W KUIKUKA 1uiak. [lo Mepe moBbIIeHus
TEMIIEpaTyphl IIJlaKa IOJ JACHCTBHEM IIOCTOSIHHO TOPSIIEH HEHOABIKHOM YT YBEJIMYMBAIOTCS €r0
KOJIMYECTBO M JIEKTPOIPOBOIHOCTE. OOIIIee MEKTPUIECKOE COMPOTUBIICHUE CIIOS TIIJTIAKA 3HAYUTEIILHON
TOJIIWHBI CTAHOBUTCSA COU3MECPHUMBIM C COIIPOTHBJICHUEM AYI'H, OHA INYHTUPYCTCA IUIAKOM M I'aCHET.
Jlarnee miporiece MepexoIuT B Ty CTAJIUIO, KOTIa OCHOBHAS YacTh TEIUIOTHI, TPEOyeMOH ISl pacTUIaBIICHUS
MeTa/lIa JIEKTPOJa M COSUHAEMBIX JIeTalleld, TeHEPUPYETCS B IIIAKOBOM BaHHE IMPU TPOXOKICHUH
gepe3 Hee TOKa. DJICKTPOILIAKOBBIA TPOIIECC, TAKMM 00pa3oM, OCYIIECTBISICTCS Oaroaapst JHKOYIeBOM
TEIIOTE U SBIISIETCS OE3/TyrOBBIM.

CBapka BBITIONIHACTCSI BEPTHKAILHO CHM3Y BBepX. (CBapvBacMble JETATM YCTAHABIMBAIOTCS C
3a30pOM, BEJIMYMHA KOTOPOTO 3aBUCHUT OT TOMIMHBI Jetaned. CHH3Y 3a30p OrpaHuydeH
TEXHOJIOTUYECKON TOJIKIIAIKOM, COOKY — BOJIOOXJIAK JTAEMBIMH MEIHBIMHU Hakiagkamu. [Ipu cBapke
WCTIONB3YIOT OJIMH WJIM HECKOJIBKO TUIACTUHYATHIX AJIEKTPOJIOB WM JIEKTPObl W3 TPOBOJIOKH. JIjist
PaBHOMEPHOTO  3aliOfIHEHUSI CThIKA 3JIEKTPOJaM HMHOTJIA TPHUIAIOT  BO3BPATHO-TIOCTYHATEIHHOES
TIepeMEITICHHE BJIOJIb TUIOCKOCTHU CTHIKA.

MeHble BOAOOXIaKIAEMBIE OOKOBBIE HAKIAIKH MOI'YT OBITh HEMOIBIKHBIMM (IIPH MaJIOi BHICOTE
JeTajieil) Win nepeMeraronMMICs CHU3Y BBEPX 110 MEPE KPUCTA/UTM3AIIAH IIIBA.

DJIEKTPOIILTAKOBOM CBAPKOM COSIMHSASIOT JieTaii ToimuHord Oosiee 40—50 MM, mpudeM BepXHUIA
TIpEIeN CBapy-

BAEMBIX TOJIIMH MMPAKTHYECKH HE OTPaHWYCH. DJIEKTPOIUIAKOBAs CBApKa TO3BOJISIET 3HAYUTEIBHO TIO0-
BBICUTH

MIPOM3BOITEIIFHOCTh, OCOOCHHO TIPH CBapKe MeTaula OOJIBIION TOJIIMHBI, OOECIICUMTH BBICOKOE
Ka4eCTBO CBAPHOTO COCIIMHCHWS BCIICACTBHIE HAISKHOM 3aIIIUTHI KU KAM IIJTAKOM OT B3aHMOICHCTBHS
¢ arMocdepoll pacIUIaBIICHHOTO METAUIA; YMEHBIIUTh TOPHUCTOCTh B HAIUIABJICHHOM METAUIe, YTO
00YCITOBIICHO 00JTee MEIUICHHBIM OXJIXK/ICHIEM CBAPOYHOM BaHHBI, B PE3YJILTATE Yer0 ITy3bIPHKH ra3a yc-
TICBAIOT BCIUIBITH HA TMOBEPXHOCTh METAUIA M YIAINATHCS, YBEIMUYHTh CTOMKOCTH CBAPHOTO IIBA K
00pa30BaHUIO TPEIIMH, YTO SBJBSICTCS CIICACTBUEM OJIArONPHUATHBIX YCIOBUH OXJIAXKICHHUS CBapHOTO
COCANHCHUA.

CrouMocTh CBApOYHBIX PabOT TP UICKTPOIUIAKOBOM CBAapKe CHIDKACTCS, B TOM WYHCIE H3-3a
ymenbineHns B 15—20 pa3 pacxoma (uiroca 1Mo CpaBHEHHIO ¢ aBTOMATHYECKOM CBAapKOM TOJ (NIFOCOM
OTCYTCTBUS HEOOXO/IMMOCTH B CKOCE KPOMOK.
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23.5. JlyroBasi cBapka B 3allIUTHBIX ra3ax

Cpemu IyroBbIX METOJIOB CBAapKH, MOTYYMBIIHMX JOCTATOYHO LIMPOKOE PACIIPOCTPAHEHHE, UMEIOTCS TaKKe, Yy
KOTOPBIX 3aIlUTa PACIUIABICHHOrO META/LIa CBAPOYHOM BAHHBI OT B3AUMOZICHCTBYS C BO3IYXOM OCYILECTBIICTCS

WHEPTHBIMH, HEKOTOPHIMH aKTUBHBIMH Ta3aMHU WM MX cMechlo. Kiaccudukarust crnoco0oB cBapK B 3allIUTHBIX
razax rnmokazana Ha puc. 23.15.

| JyroBas cEApKA B SAUIHTHEDX TEIAX {

1
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Puc. 23.15. Knaccudukarust crioco00B CBapKy B 3alIUTHBIX ra3ax
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HauGoubItiee pacrpocTpaHeHne moydnia CBapka B MHEPTHOM Ta3e aproHe U B YIJICKUCIIOM rase,
[PUYEM BCJICACTBHE BBHICOKOW CTOMMOCTH MHEPTHBIX ra30B TaM, IJIE 3TO BO3MOYKHO, MX 3aMCHSIOT
VIJIEKHCABIM ~ Ta30M WM BOJOPOJIOM, TOJIy4aeMbIM  Pa3jiOKCHHEM JUCTHILTMPOBAHHON — BOJIBI
JIEKTPOJIM30M HETOCPEICTBEHHO B CBApOYHBIX yCTaHOBKAaX. CBapKy B HMHEPTHBIX Tra3ax MOYKHO
BBITIOJIHATE HC-IIJIaBAIIUMCA U IIaBAIIUMCA DJICKTPOJaMHU.

B kauectBe Herumabsuerocst anekrpoga (puc. 23.16, a) mpuMeHsieTcss MpyTOK Bojb(ppaMa, a B
KauecTBe IuaBsnerocs (puc. 23.16, 6) — MpOBOJIOKA W3 OCHOBHOTO METaJlIa MM OJM3KOTO €MY I10
XUMHUYECKOMY COCTaBY.
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Puc. 23.16. Cxema cBapKu B MHEPTHOM Tra3e. @ — HEIUIABSIIUMCS IEKTPOJIOM; O — IUIABSIIIAMCS
IEKTPOIOM; / — ropeika; 2 — HeIuIaBsAImiics (Boab(ppaMOBBIii) MEKTPOL, 3 — MPUCATOYHAS
[IPOBOJIOKA;, 4 — cBapuBaeMasi IeTalb, 5 — dJIEKTPOAHAs IPOBOJIOKA (IUIABAILMIACS MIEKTPON); 6 —
MEXaHU3M I101a9n

CBapka HEIUIaBSIIMCS IEKTPOJIOM ObIBACT PYYHOM, MOJYaBTOMATHYECKOW M aBTOMATHYECKOM.
[Tpu pydHO# CBapKe CBapIIMK CAMOCTOSITENBHO MOJACT TIPUCATIOYHYIO MPOBOJIOKY B 30HY JYyTH, TJie OHA
OIUIABJISICTCS M TIEPEMEII[acT TOPEJIKY BIOJb CThIKA CBAPHBACMOTO M3/IEIHsL. ECn MeXxaHU3UpyeTCst O/THO
U3 3TUX TIEPEMEICHUH, HAlpUMEp Mojia4ya TPOBOJIOKM B 30HY YT, TO CBAapKy OTHOCST K MOJY-
ABTOMATHYECKOM, €CJI 00a TIepeMEIIeHIs — K aBToMaTnyeckoi (puc. 23.17).

2 I

Puc. 23.17. Cxema aBromara AJICB-2: 1— npucanodnas IpoBoJIoKa; 2 — BOJIb(HPaMOBbIit
MEKTPO/I; 3 — caMOXO/Has TeJekKKa; 4 — CBapOYHAs TOPENIKa; S — MOJAIONIMIA POJIK; 6 —
MIPYKAMHBIN pOiK, 7 — OGapabaH [yIs CBAPOYHOM IIPOBOJIOKH, 8 — ITYIILT YIIPABJICHHS

[Tpu cBapke BoJB(PPaMOBBIM AIIEKTPOIOM JIyra TOPUT OYCHb YCTOMUYMBO JIXKE ITPY MaJIOH TIOTHOCTH
TOKa BCJICJICTBHE BHICOKON TEPMO3IMHCCHOHHOM CITIOCOOHOCTH BoJIb(hpama. [lodTomy ymaercs cBapuBaTh
nebosbme (10 0,1 MM) TomwHb! MeTasia. [Ipu cBapke BOIB(GPaMOBBIM SIIEKTPOIOM AETasIei OOJIBIIINX
tosupH (cBbiie 8—10 Mm) mpuMeHsIOT 60JIee MOIIHBIE TpeX(ha3HBIE TYTH.

[Ipy cBapke MIaBAIIMMCS SJIEKTPOAOM JIyra TOPUT MEXKTY KOHIIOM ITPOBOJIOKH, HEMPEPHIBHO
TI0/TABAEMOM 10 MEPE €€ OTUIABJICHHS B 30HY CBApKH, U n3zieeM. [ Ipu cBapKe IiaBsSImmmMcst AIEKTPOIOM
MOJKHO TTPAMEHSITh TOK 3HAYUTEIILHOM TUIOTHOCTH, YTO IOBBINIACT IMPOILIABIISIIONIYIO CITOCOOHOCTH
ayra. OJIHAKO MEXaHWYeCKHEe CBOMCTBA CBApPHBIX COCIWHEHHUH, OCOOCHHO W3 JICTKUX CIUIAaBOB,
IIpu CBapKe BOJ'IBCbpaMOBBIM OJICKTPOJOM HCCKOJIBKO BBIIIC, YEM IIPH CBAPKE ILIABAIIMMCA
3JICKTPOJIOM, M KadecTBO uX crabuibHee. [loaTomy ecnm TpeOyrOTCsS BBICOKAas MPOYHOCTHh U
IJIOTHOCTh HAIUJIaBJIEHHOTO METajla, TO CBapka BOJb()PAMOBBIM D3JIEKTPOJOM, Yallle BCETO
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Tpex(azHoi Tyro, IPUMEHSIETCS U JJI1 METAJIJIOB OOJIBIIMX TOJIIIUH.

CBapka B WMHEPTHBIX Traszax, IpPEkKJEe BCEro aproHOJyroBas, IIMPOKO HCIOJIB3YeTCS B
MIPOMBIIIJICHHOCTH. DTO OOBSICHSAETCS CIEIYIOIIUMHI OCHOBHBIMU TPUYNHAMHU.

1. AproHoayroBasi cBapka BOJb(PAMOBBIM 3JICKTPOJOM IO3BOJISIET CBapUBaTh METAILI
toamuHOoM nopsaka 0,1—0,2 mm. [ToHmkeHHOE TaBIICHHE Ayrd 00CCIICUMBACT CBapKy Ha BECY C
MOJHBIM TPOIUIABIICHUEM CTHIKOBBIX COCIMHEHHH 0€3 TMPUMEHEHHUS MOICPKUBAIOIINX
MO IKITA/I0K.

2. CBapka BO3MOKHA B JIFOOBIX TIPOCTPAHCTBEHHBIX TOJIOKEHUSIX.

3. AproH Kak MHEPTHBIA Ta3 00eCIIEYNBACT BHICOKOKAUYECTBEHHYIO 3aIIUTY PACILIABICHHOTO
MeTasa.

4. 1lpu aproHOJyroBOM CBapKe aTIOMHUHUEBBIX, MarHUEBBHIX M OEPUIUIMEBBIX CIUIABOB HE
TpeOyeTCsl MPUMEHSTH (IFOCHI, TaK KaK OKCHIHAS TIJICHKA, MPENsSTCTBYIOIas 00pa30BaHUIO IIIBa,
aKTUBHO Pa3pyllaeTcs B Pe3yabTaTe KaTOTHOTO PACIIbUICHUSI.

5. Bo3MoskHa cBapka MpaKkTUYECKHA BCEX METAJUIOB M CILIABOB.

[Ipu cBapke 0co00 aKTUBHBIX K KHCJIOPOAY METAIJIOB U CIUIABOB CTPYWHOM 3allUTHI
CBAapOYHOW BaHHBI apPrOHOM CTAHOBHUTCS HEAOCTATOYHO. PemieHnmemM mpoOIeMbl SIBISETCS
aproHOJYroBasi CBapka B KOHTPOJHpPyeMoil atMocdepe, Korga U3ACIUe WU OTACIbHBIE Y3JIbI
MOMENIAIOT B CHENUAIbHBIE KaMephl, 3alloJIHSIeMbIe aproHoM. Kamepbl mpeaBapuTeIbHO
BakyyMupyroT. CBapKy B Kamepax MPOU3BOJAT WIH aBTOMATHYECKH, WIH BPYYHYIO C TIOMOIIBIO
TEPMETUYHBIX PE3WHOBBIXIIEPYATOK, BMOHTHPOBAHHBIX B Kamepy. Bo3moxHa cBapka U B
obutaemMbIx Kamepax ¢ atmocdepoil aprona. [[js cBapku M3ACIUNA CIIOXKHBIX KOHGUTYyparui
CBap- IIMK B CHEIUAIBEHOM CKa(aHape BXOIUT B KaMepy dYepes3 MITI03.

Cpenu pa3HOBUIHOCTEHW aproHOIyrOBOM CBapKH 0C000€ MECTO 3aHUMAET
HMMITYJIbCHASI.

N3mensas aMmmumrtyay TOKa, JUIMTEIIBHOCTh UWMITYJIbCOB M Tay3 MEXIy HHUMHU
MOXHO CYIIECTBEHHO BIHUATh Ha CKOPOCTh KPHUCTAJUIM3AIMM CBAapOYHOW BaHHBI H
€€ pa3Mephl.

NmmynbcHas nyra OiarompusiTHO ACHCTBYET M HAa CTPYKTYPY OKOJIOIIOBHOUM 30HBI, B TOM
YUCJIE YMEHBINAET pa3Mepbl 30HBI pasynpouyHeHus u naedopmanmu. OcoOblii  xapakTep
AIIEKTPOAMHAMHYCCKUX CHJI IIPU UMITYJIbCHOW CBapKe MO3BOJISET YBEIUYHUTH (110 CPABHCHHIO C
0OBIYHOM) TITyOUHY MPOTUIABJICHHUS, CHU3UTH MOTPEOISIEMOE KOJUIECTBO IEKTPOIHEPTUH.

[Tpu WMITYIIBCHO-IYTOBOM CTIOCO0€ CBapKH MOBBIIIAETCS CTAOMIIBHOCTh TOPEHUS yTH, YTO
MO3BOJIACT 3HAYHMTEIBHO CHU3WTh HIDKHUM TIPEea CBapOYHOTO TOKA, COOTBETCTBYIOIIHM
YCTOMYMBOMY TOPEHHUIO TYTH.

NmmynbcHas cBapka BOJIb(MPaMOBBIM AJIEKTPOJOM MPEXKIAEC BCETO MPUMEHSETCS sl CBAPKU
TOHKOTO MaTepHuaya, TaKk Kak KPaTKOBPEMEHHOE pacIlIaBJICHUE HEOOJIBIION CBAPOYHON BaHHBI
MO3BOJISIET M30€KaTh TpoXkora. MmmynbcHash ayroBasi CBapka MOXKET IMPOM3BOJUTHCS M Ha
nepeMeHHOM Toke. [ToBBICHTH 3 (EeKTHBHOCTH BO3ACHCTBHUS OOBIYHOM AYTH HAa METAJUT MOYKHO C
MMOMOINbIO KOHIICHTPALlMA €€ OJHEPrud Ha MEHBbIIEH IUIOMAAN, Yero MOXHO JOOUTHCS
COOTBETCTBYIOIINM HU3MEHEHHEM Pa3MEpPOB aHOJHOTO ISATHA MPHU CBAPKE HA MOCTOSTHHOM TOKE.
B macrosmee Bpems paspaboraHbel 3(PGEKTHBHBIC aKTUBHPYIOIMIHE (IIOCHI, KOTOPBIC
YMEHBIIAIOT pa3Mep aHOJHOTO TSATHA M MO3BOJISIOT MOJIyYaTh IIBBI C Y3KMM IPOILIABOM, YTO
MOJIOKUTETTFHO BIUSAET HAa YMEHbIICHHE aeopMammii TpH CBapKe, COKpAIIAeT 30HY
TEPMUUYECKOTO BIIHSHUS.

OJIHUM U3 BBICOKOIIPOM3BOAUTEIBHBIX CITOCOOOB aproHOIYTOBOM CBApPKH TOJICTOJIMCTOBOIO
MaTepuaia SBJSCTCS CBapKa IIOTPYKEHHOW JIyroi, IIPOBOJMMOM Kak IUIABSAIIUMCS, TaK U
HETUIABSIIUMCS  AJIeKTpoioM. Hawmbonee mmupoko MNpUMEHSETCS CBapka TMOTPYKEHHBIM
BOJIb(paMOBEIM 3JIeKTpoioM. [Ipu 3TOM MeTonae: BOJIb(GPAMOBBIA 3JEKTPOJ 3aTavyMBAIOT Ha
KOHYC C MPUTYIUIEHUEM. J[uamMeTp mIoCcKoro KOHIa 3JekTpoaa (MpUTyIJIeHHs) mopsaaka 2 MM. B
MIPOIIECCEe TOPEHUS IYTH TI0 MEPE YBEITUUYCHUS CUJTBI TOKA KaTOIHOE TSATHO JAYT'U MOKPHIBAET BCIO
momaae nputyrieHus. Ctond Ayrd MMEET YeTKO BBIPAKECHHYIO IMUIWHIPHYECKYI0 (hopmy, u
JaBJICHUE, OKa3blBAEMOE MM Ha CBApOYHYI0 BaHHY, B 9TOM Cily4dae MaKCHUMaybHO. Kuakui
METa/UT BBIJABIMBACTCA M3-TOJ JJIEKTPOJA, KOTOPBIM OIYCKAalOT HWIXKE TMOBEPXHOCTH
CBapMBAaEMOro MeTaia. [yOmHa TOTPY)KEHHS SJIEKTPOJAa OMPEeNessieTCsl BBICOTOM CToJi0a
KUJKOTO METajula, YPAaBHOBEIICHHOTO JABJIEHUEM Ayrd. DTUM METOJOM MOKHO BCTHIK, 0€3
pa3zenaKu KpOMOK, 3a OJIMH MPOXOJ] CBAPUBATh CTAIbHBIC, ATIOMUHHEBBIC HJIM TUTAHOBBIC ICTATN
toamuHou 10 MM.

Bricokoe KauecTBO CBAapHOTO COCMUHEHUS TIPM apPrOHOAYrOBOWM CBAapKe JOCTUTACTCS B
pe3yabTaTe MOMEPEYHbIX KOJICOaHUH AYTH MPH €€ MEePEMEIICHUA B MarHUTHOM T10JIE€ CHICIIMATbHOMN
KaTYIIKA WK KOJICOAHHUSIM 3JIEKTPOJa BMECTE CO CBapOYHON TOPEIIKOM C IMOMOIIBI0 MEXaHUIECKOTO
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npuBoja. Jlyra, mepeMernasich onepeK MBa ¢ 3aJaHHON YaCTOTOW U aMIUTATY/I0OM, KOTOPBIE MOYKHO
PEryaupoBaTh, CO37AaeT B MEPEXOJHONW 30HE W IIBE PEXHM HUMITYJIIbCHOIO HarpeBa, OKa3bIBAaCT Ha
CBapOYHYIO BaHHY JaBJICHHE, MEHsoIeecs 1o BemmuuHe. [loceanee Hapsimy ¢ 0COOBIM TEIUIOBBIM
PESKHUMOM CIOCOOCTBYET 00pa30BaHUIO OJArOMPHITHON CTPYKTYPHI IIBA M OKOJIOIIOBHOHM 30HBI,
CHIDKEHHUIO CKJIOHHOCTH K 00pa3oBaHuio TpenmH. [lodToMy Takas TEXHOJOTHS C YCIIEXOM
WCIIOJIL3YETCS MPU CBAPKE MU3AETUN U3 BBICOKOIIPOYHBIX CTAJICH.

PexomeHtyeMble THUIBI CBAPHBIX COCAMHEHWN JJIi aproHOIYyrOBOM CBApKH HEIUIABSIIUMCS U
IUIABSIIIMMCS JICKTPOJaMHM IIPHBEICHBI Ha prc. 23.18.

2 d
mﬁ W%

Puc. 23.18. Bujbl coequHEHHS TSI apTOHOTyTOBOM CBAPKHU:

a, 0, B, T, K, JI, M, H, 0 — JUIsl CBAPKH TUIABAIIMMCS U HETUIABSIIIUMCS dJIEKTPOJOM; I, €, XK, 3, U -
JUTSL CBAPKH HETUIABSIIMMCS 3JICKTPOIOM (€ - BapHAHT IS ATFOMHUHUEBBIX K MAarHUEBBIX
CILJIABOB)

[Ipn cBapke B MHEPTHBIX Ta3aX HEOOXOAUMO YYHUTHIBATH TIOBBIIICHHYIO CTOMMOCTH CBapKH
W3JICIAHA 3TUM METOJIOM II0 CPaBHEHHIO, HAIPUMEP, ¢ aBTOMATHIECKOM 101 (hTFOCOM, BO3MOYKHOCTD
00pa3oBaHMsI TIOPUCTOCTH IIPH CBAapKe HEAOCTAaTOYHO PACKUCIICHHBIX METAJUIOB, HAPYIICHUS
HOPMAJILHOTO TIpOIlecca CBApKH Ha OTKPBHITHIX IDIOMIAIKAX, HAa CKBO3HSKE, I/Ie YXY/IIACTCS ra3oBas
3aIyTa MeTajuia.

IIpu cBapke B YIJICKHCIIOM Ta3e MOXKET MPOMCXOJUT OKHCICHHWE MeTallla W BBITOpPAHHE
JISTHPYIOIINX 3JICMCHTOB, TaK KaK B Jyre I0J BIMSHHEM BBICOKOM TEMITEPATyphl MPOHUCXOIUT
muccormanust: CO, = CO + 1/20..

OpHako TpW HAIMYMHU JOCTAaTOYHOTO KOJIMYECTBA PACKUCIUTENICH OHH OyAyT HE TOJBKO
CBSI3BIBaTh CBOOOJHBIM KHCIIOPOJ M TIEPEBOJUTH €r0 B IIIAK, HO W BOCCTAHABIIMBATH HEKOTOPHIC
okcuzpl. IlosToMy mpu cBapke B YITIGKHCIOM Ta3e MPUMEHSIOT TPOBOJIOKA C ITOBBIIICHHBIM
coAepKaHUEM KPEMHHUS 1 MapraHIia o CPAaBHEHHIO C PYYHOM JYTOBOM CBapKOM.

Xopolllee KauyecTBO CBapHOTO COCAUMHCHMS Imorydaercs mpu cBapke B CO, mOpOIIKOBOM
MMPOBOJIOKOH.

Hamaue cBo6o1HOTO KHCIIOpoAa B Ayre OrpaHMIMBacT IPUMEHEHHE CBApKH B YTIICKHUCIIOM Trase.
Eit mosp3yroTCsl TOBKO MPU CBAPKE CTalIel, TaK KaK MPH CBApKe MEIH, allOMUHNS, MarHus, TATaHA
A PEOKAX METAUIOB HEBO3MOXHO CBS3aTh CBOOOIHBINM KHCIIOPOJI BBEACHHEM KaKHX-JIHOO
packucmrenei. [IperMyiecTBaMu JaHHOTO CITOcO0a SBIISFOTCS HU3KAsi CTOMMOCTD YIJICKUCIIOTO ra3a U
BBICOKAs TIPOM3BOJIMTEIILHOCTE. 1103TOMYy CBapka B YIVIEKHCIOM Ta3e MPUMEHSCTCS B Pa3IMIHBIX
oOmactsx mpombIInieHHOCTH. OHa MPOW3BOJMTCS HA TOCTOSTHHOM TOKE OOpaTHOM TOJISIPHOCTH U
ObIBacT aBTOMATUYECKON 1 TIOTyaBTOMATHIECKOM.
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23.6. [Li1a3meHHasi cBapKa

Brepeeie okaras gyra Oblla € yCIIEXOM FWCIONB30BaHA Uil  PE3KM  AMOMHHHEBBIX — CIUIABOB,
KOPPO3HOHHOCTOMKMX CTajled, TYrOIUIABKMX METawioB. HOBBIM MCTOYHMK TEIUIOTHI OKA3aJICs TaKKE BEChMa
3¢ )eKTUBHBIM JUTS HANBUICHXS 1 HATJIABKH, a TAK)KE CBApKH.

IMpu ma3menHoit cBapke B ropenky (puc. 23.19) moparoTest 11a3M000pasyrolHii ra3 (aproH Wi cMech
aproHa ¢ Te/MeM, ¢ YITIEKMCIbIM Ta30M M Jp.) U 3allMTHLINA ra3. [lepBelii 00TeKaer BOMB(PaMOBBIil HIEKTPOT 1
BBIXOIUT Yepe3 OTBEPCTHE BHYTPEHHETO COIJIa, BTOPOW TMOMAETCs BO BHEIIHEE COIJIO M 3alIMIIAeT CBAPOYHYIO
BaHHY. B kadecTBe 3aIMTHOrO ra3a UCIONb3yeTcs aproH. J[jisi MOBBIIIEHNST MOIIIHOCTH AYTM K HEMY TakoKe MOTYT
JO0ABIIATECS IPYTHE Ta3bl (Fefuii, yIIIeKHCIbIN ra3, a30T).

Ij 2
f ¥

Puc. 23.19. Cxema cBapKu TUIA3MEHHOH JTyTO¥:
1 — cBapOYHBIM HCTOYHUK MTAHKS, 2 — BBICOKOYACTOTHBIN reHeparop; 3 — BOJIL(PAMOBBIH
IMIEKTPOI; 4 — Mm1a3M000pa3yIOLLMIA Ia3; 5 — OXJIaKIAromas BOAA, O — 3allUTHBIN ra3; / — COILIO
3aIIUTHOTO ra3a; 8 — corwio, hopmupyroree ayry; 9— nyra; 10 — uznenwue

B mHacrosiiiee Bpemst HanOoJiee IIMPOKO TPMMEHSIETCS MHUKpPOIDIa3MEHHasi cBapka (py4Has
aBTOMATHYECKast), MO3BOJISIONIAst CBapUBarh Aetanu ToammHoi 0,1—0,5 mm.

C 1OMOIIBI0 MUKPOIDIA3MEHHOM CBAPKH M3rOTABJIMBAIOT HM3JICIIUS THIIA CHIHL(OHOB, TOHKOCTCHHBIX
TPYOOIPOBOJIOB, JICTANICH MPHOOPOB M3 JICTUPOBAHHBIX CTaJICH, aTFOMUHHMEBBIX, THTAHOBBIX CIUIABOB,
HEKOTOPBIX TYIOIUIaBKMX META/LIOB. [Ipy CBapKe THTAHOBBIX CIUIABOB M TYIOIUIABKMX METAJIOB
HEOOXo/Ma  JIOTIOJNIHUTENIbHASL  3allliTa MeTaUla OT OKUCICHUWs. VICTOYHMKM TMTaHus Uit
MUKPOTUIA3MEHHO! CBapKH TIO3BOJITFOT BECTH TPOIIECC B OOBIYHOM U UMITYJILCHOM PEXKHMaX.

J1J1s1 TU1a3MEHHOM CBapKU MOYKHO PEKOMEHI0BATh MPAKTHUCCKH T€ K€ CBAPHBIC COCTUHECHMUS, YTO
U Ui aproHOJyroBoi cBapku. HamOosiee 4acTo BCTpEUarOUIUECs THIIBI COCIUHEHUN MPH MHUKPO-
TUIa3MEHHON CBapKe — COEAMHEHUS C OTOOPTOBKOH.

23.7. DJIeKTPOHHO-/Iy4yeBasi CBapKa

JIBr>KeHNE SJIEKTPOHOB B CBApOYHOM YCTAHOBKE MPOMCXOAWT B TIIyOOKOM Bakyyme. Ilostomy
YCTaHOBKA BKITFOUACT B Ce0s FTEPMETHIHYFO KaMepy ¢ CUCTEMOM OTKAYHBAIOIIMX HACOCOB.

V3KHii 11I0B, HE3HAYUTEIBHBIC JehOPMAIIIH, MATBIC Pa3Mepbl 30HBI TEPMHIECKOTO BIIHSHUS, XOPOIIIast
3allliTa METAUIA OT B3aMMOJCHCTBHS C Ta3aMH, SKOHOMHUYHOCTh M BO3MOXKHOCTH aBTOMATH3AITHH
CrocoOCTBOBAITM OBICTPOMY IIPOIPECCY AIEKTPOHHO-Ty4EBOM CBApPKH.

HGCMOTpfl Ha HGO6XO)II/IMOCTB HCIIOJIB30BAHUA  CJIOXXHBIX, JOPOroCTOAIIMX YCTaHOBOK,
ANICKTPOHHO-Ty4eBasi CBapKa MOXKET OBITH 0OJiee SKOHOMHUYHA, Ye€M CBapKa B KamMepax ¢ 3allluTHOU
arMoc(epoli, TAe MPUMEHSIOT JOPOTOCTOSINME 3allUTHBIE Ta3bl M PAcXOJayercss OOoJIbIIe
ANEeKTpOdHEpruH. J[Is cBapkW KPyMHOraOApUTHBIX KOHCTPYKIIMH OBLUTM CO3JaHbl YCTAHOBKH C
MECTHBIM BaKyyMHPOBAaHHEM HJIM BBIBOJIOM JIyda B arMochepy. Hanbosee panmoHamsHO IpUMEHEHHE
AIIEKTPOHHO-TTYYEBOM CBAPKH B TIPOMBIIIICHHOCTH B CIICYFOIIIUX CITyJasiX:

1 Cpapka u31envii U3 TyroTIaBKHUX aKTHBHBIX METAJLJIOB.

2. CBapka ¢ MUHUMATBHBIMH JIe(hOPMAILSIMH 1 30HOM TEPMUYECKOIO BIIHSHYS.

3. CBapka B TPy/THOJIOCTYITHBIX MECTaX, Y3KHX IIIEIISX.

4. CoeMHeHHE Pa3HOPOIHBIX METAUIOB. MeHbIllee 3HAUCHHE CBAPOYHBIX HAMPSDKEHUN TIPH
ANEKTPOHHO-TY4EBOM CBApKE OJIArOMPUSTHO CKAa3bIBACTCS HA YMEHBIIICHUH CKJIOHHOCTH K 0Opa30BaHHUIO
TPEIIMH TP CBapKe Pa3HOPOIHBIX METAJLIOB.
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5. Crapka jierasnield MajIbIX TOJIIMH. BO3MOXHOCTh TOHKOTO PETYJMPOBAHKS MOIITHOCTH U MaMETPa
ANIEKTPOHHOTO JTy4a, HEOOJBIIOE JAaBJICHHE €r0 Ha CBAPOUYHYIO BAaHHY ITO3BOJISIIOT COSIMHSATH JICTAH
TOJIIMHOM B IECSATHIC ¥ COTBIE 0 MIJUTUMETPA, YTO IIUPOKO MCTIOJB3YeTCs TIPH M3TOTOBJICHIN W3ICITUNA
AIIEKTPOHHOM TEXHHUKH.

6. CBapka B KocMoce. BakyyM KOCMHUCCKOIO IIPOCTPAaHCTBA MOXKET OBITh B IICPCIICKTHBE
HCIIOJIB30BaH I aBTOMAaTHYECKOM M PYYHOM 3JIEKTPOHHO-JIYIEBOM CBApKH OTJICNILHBIX JICTANCH, Y3JIOB,
py COOPKE KOCMUYECKUX TIaTPOPM U Pa3TMIHBIX PEMOHTHBIX padoTax.

Henocratku 3meKTpOHHO-ITy4eBOM CBApKH, KOTOPBIE CIIEAYET YUUTHIBATh MPU HA3HAUYEHUH 3TOTO
METOJIa [T CBAPKU KOHCTPYKIIMA U MPOEKTUPOBAHUH MX Y3JIOB, 3aKJIFOYAIOTCS B HEOOXOJAUMOCTH,
KaK MPaBWJIO, UCIIOJIB30BAHUS KaMep, OTPaHUIMBAIOIIMX Pa3Mephl CBAPHBAEMBIX JICTaCH; HATHUINS
PEHTT€HOBCKOTO H3IIy4eHHUs, KOTOPOE JIOJDKHO IIOTJIONMIAThCSI CTEHKAMU Kamepbl U Tpelyer
TIEPUOTMTIECKOT0 KOHTPOJIS; CIIOKHOCTH Ml BBICOKOH CTOMMOCTH 00OPYI0BAHUS.

23.8. CBapka B BaKyyMme M0JIbIM KATOI0M

JlaHHBIN BH]T CBAPKH OCYIIECTBISIETCS CIICTYIONTMM 00pazoM. CBaprBaeMoe H3/IeIie MOMEIIAeTC st
B BaKyYyMHYIO Kamepy, B KOTOPOH C TMOMOIIBIO BaKyyMHBIX HaCOCOB co3ziaercs paspexenue 0,33—
0,0133 ITa. CBapo4HBIi UCTOYHHUK MUTAHKS ITOCTOSHHOTO TOKA TIOIKITIOYACTCS K U3/CIUI0 — aHOIY
— U TI0JIOMY BOJIB()PAMOBOMY JIEKTPOAY — KaToty. B kana snexTpo/ia noaaercs HeOobIoe KO-
94eCTBO MHEPTHOTO ra3a aproHa W Jyra Bo30ykKmaeTcs. EciM KOMMYEeCTBO TOCTYIAIOIIETO aproHa
JI03UPOBaTh TaK, YToOBI B KaMepe BaKyyM ObLT He Hibke 665 Ila, To KaToqHOE MATHO JIOKAIH3YETCS
TOJIPKO BHYTPY KaHaJa COILIA, TIPH 3TOM JIOCTUTArOTCs (DOKYCHPOBKA JTYTHM M JOCTATOYHO BBICOKAS
KOHIICHTPALKS TEIIOBOM SHEPTUU B aHOTHOM ITSATHE.

[Tpu upe3MepHOM YBEITMUCHHH TI0JIa4M Ta3a JIABJICHUE B KaMepe MOXKET MpeBbicuTh 665 Ila, n
TOT/Ia KaTOJTHOE IIATHO HAYHET OJTY»K/IaTh IO TOPITY 3JICKTPOJIa, HApyIIas TeM CaMbIM HOPMAaJIbHBIN
MIPOIIECC CBAPKH.

IMpn ManbIX TOKax Jyra, BBIXOJSINAS W3 3JIEKTPOJA, MPAKTUYSCKA HE BUJHA, a MPH CBapKe Ha
OOJIBIIMX TOKaX MPEACTABISET COOO0HM MpO3payvHbIil TOMYOOBAThIA pa3psl IIIHHIPUIECKON (OPMBI.
Jyra Takoi (OpMBI COXpaHSET OAWHAKOBYIO IMPOILIABIISIONIYI0 CIIOCOOHOCTH MPU KOJICOAHUSIX €€
JUTMHBI B OOJIBIIIOM JIAIIa30HE, YTO SIBISICTCS CYIIECTBCHHBIM TEXHOJIOTHYESCKUM MTPEHMYITIIECTBOM 10
CPaBHEHHIO ¢ OOBIUHOM ayroil. Kpome Toro, cBapka IMoJIbIM KaToJIOM B BaKyymMe OOECIICYMBACT
BBICOKYIO 3(D(heKTUBHOCTH 3aIllUTHI METALIA, MOBBIIICHHYIO KOHIICHTPAITUIO TEIJIOBOM 3HEPTHU U HE
TpeOyeT MPUMEHEHHS CII0’KHOTO 000pY10BaHHMs (110 CPABHEHUIO C JIEKTPOHHO-TYUEBO).

CBapka IoJIbIM KaToJIOM UMEET U psijT HeoCTaTKoB. OJIMH U3 HUX — MOCTEIICHHBIN N3HOC KaHaIa
anekTpoaa. I1o Mepe cBapky HOKHMM Kpail BHYTPEHHEH ITOBEPXHOCTH KaHAJIa Pa3pyIlaeTcs M KaHal Ha
KOHIIE TPyOUaToro 3/1eKTpoia IproopeTaeT KOHMIECKyro (hopmy. Tak Kak KaToJHOE MSITHO CTPEMHUTCS
MMETh MUHUMAJTBHBIE Pa3Mephl, a HAIPSDKCHUE JIyTH JIOJDKHO COXPAHSThCS MUHUMAJIBHBIM, TO TISITHO
MOCTEIIEHHO 3ariTyOisieTcss BHYTPh KaHalla JJIeKTpoja, TAe JaBjieHHe rasa Oojbine. OmHako
MIEpEMEIICHUE KATOJHOIO IIATHA BBEPX IO JJICKTPOJY OIPAHUYCHO: AJICKTPOJ[ OXJIKIACTCS H
NpUOMKEHHE TITHA K YJYaCTKy WHTCHCHBHOTO OXJIKICHUS CHIDKACT OSMECCHIO JJICKTPOHOB,
MIPUBOJAT K 3aTBEPJICBAHUIO PACIUIABMBIIECTOCS HA CTCHKAX KaHala Marepuaiga dJIeKTpoJa.
OmHOBPEMEHHO M3-3a POCTa JUTMHEI YT YBEJIMYMBACTCS HaNpsDKeHue. B urore oTBepcTue anekrpoia
W3 TYrOIUIABKOTO METAJUIa HAYMHACT YMEHBINATHCS M MOYKET COBCEM 3aIUIAaBHUTHCS, a Jyra TacHeT.
[ToaromMy BpeMsi HEMPEPBIBHOM Pa0OTHI AIICKTPO/Ia B 3aBUCUMOCTH OT MapKH METaJlIa, i3 KOTOPOTO OH
u3rotosiieH (Boabdpam, MOJIHO/ICH), IMaMeTpa OTBEPCTHS 3JCKTPO/Ia, CHIIbI TOKA OrPaHUYeHO 1—
54,

Henocrarkom paccMOTpEeHHOTO METO/Ia CBApKH SIBJISIETCS] TAKOKE OrPaHUYEHHAsT MOIIHOCTh JIYTH,
00yCIIOBJICHHAs] CTOMKOCTBIO MaTepHraa MoJioro 3IeKTPo/ia.

[TostbIM 371€KTPOIOM B BaKyyM€ B HACTOSILIEE BPEMS CBAPUBAIOTCS JIETAIM MAJION U CPEAHEN
TOJIIIMHBI U3 AKTUBHBIX M0 OTHOLICHHIO K KUCJIOPOy METAINIOB, HAIIPUMEP THUTAaHA.
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23.9. Jlazepnasn cBapka

JlazepHasi cBapka BHEpBBIC CTajla MPUMEHSATHCA B PATUOIICKTPOHUKE MPH HU3TOTOBJICHHUH
ANIEKTPOHHBIX MPUOOPOB. IJIsi CBapKHM HMCIOJIB30BAIKUCH Ja3ephl C TBEPABIM PAbOYUM TEJIOM,
paboTarmie B UMITYJIBCHOM pexume. ViMess cpaBHHUTENHHO HEOONBIIYI0 MOITHOCTh, HU3KUN
KIIJl, momoOHbIe a3epHBIC YCTAHOBKA HE MOTJIM HAWTH TPUMEHECHHS IS H3TOTOBJICHUS
KOHCTpYKIMH. OjHaKo CcO37JaHME MOIIMHBIX Ta30BbIX JIa3€pOB HEMPEPHIBHOTO JICWCTBHS,
nmeromux 0osee Boicokuit KIIJ[, uemM TBepaoTenbHBIE, BHECIO CYIIECTBEHHBIE KOPPEKTUBHI B
pa3BUTHE Ja3EpHON CBAPKH, B TOM YHUCIIC B PACHIMPEHNUE UCTIONB30BAHMUS €€ B IIPOMBIIIICHHOCTH.

IIpu BEIOOpE ma3epHON CBapkH HEQOXOIMMO YYHMTBIBATH, 4YTO OHA OOECIeYMBACT
BBICOKOKOHIICHTPHPOBaHHbIi Harpes xo 10™ Br/M?, a pa3Mephl CaMOTO ISITHA COOTBETCTBYIOT
IuaMeTpy He OoJiee NecAThIX nojed MuumMerpa. [loaToMy nasepHas cBapka IO3BOJIAET
MOJlydaTh INBBI C MHHHMAaJIbHBIM pACIUIAaBICHHEM MeETajlla, CHIDKACT HAMPSHKCHUS |
nedopmaIuy B CBApHBIX KOHCTPYKIUAX IO CPAaBHEHUIO C IPYTUMH CIIOCOOAMM CBapKH.

Heob6xoaumo mnpuHMMaTh BO BHUMAHHWE W TaKWe KayecTBa JIA3ePHOM CBapKH, Kak
BO3MOYKHOCTH CBapKH BHE BaKyyMma, 4epe3 Mpo3payHbie CPeibl, B TPYIHOAOCTYITHBIX MECTax U T.
. [Ipu nmpounx paBHBIX BO3MOXXHOCTSIX Ha BBIOOP METOJa CBApKH OMPEIEISIONICe BIUSHUE
OKa3bIBAIOT SKOHOMUYECKHE TTOKA3aTEIIH.

OCOOCHHOCTH TEXHOJIOTHH JIa3epHOM CBApKH CBS3aHbl, B OCHOBHOM, CO CTpEMJICHUEM
CHU3WUTH OTPAKEHHUE Jy4ya OT MOBEPXHOCTH CBAPHBAEMOT0 METaJlIa, UCKIIOYUTH €r0 BHIOPOC U3
CBApOYHOW BaHHBI TIOJ BO3JCHCTBHEM I1apOB WHTEHCHUBHO WCHAPSIONIETOCs MeTauia |
BBIJISJISIFOIIMXCSL M3 HETO Ta30B, MPU CBApPKE OOJIBIINX TOJIIMH METAJIOB — C HEOOXOUMOCTHIO
3allTBI CBAPOYHOW BAHHBI OT B3aUMOJCUCTBUS C BO3ayXoM. OTpakeHHE OT MeTauia
YMEHBIIIAIOT TOA00pOM HEOOXoauMoM (OpMBI UMITyIIbCa Ja3epa, CICIUaIbHONH 00pabOTKOM
MMOBEPXHOCTH WJIM HaHECEHHWEM Ha Hee MOKpbITHSA. BrIOpoc MeTayia u3 cBapoOYHON BaHHBI MPO-
WCXOJIUT TIPH UMITYJIbCHOM PEXHME CBAPKHU M OMPENIEISAETCS XapaKTepOM HarpeBa MeTauia.

Jlns yBenudeHus TIIyOMHBI TPOILIABIICHHS Oe3 BBITIIECKa (opMa MMITYJIbCa JIOJKHA OBITh
TaKo¥, 4TOOBI HArpeB MOBEPXHOCTH MPOUCXOJUI OUYEHb OBICTPO, a J1ajiee MOITHOCTh UMITYJIbCA
yYMEHbBIIIATACh U OCTaBajach MOCTOSHHOW HAa ypOBHE, CIIOCOOHOM 00€CIIeurBATh MPOIBHUKEHUE
(dbpoHTa MIaBJICHUS B TIyOh METaslIa.

NMnynbCHOM JTa3epHOM CBapKOl CBApHBAIOT Yallle BCEro MEXKIy OO0 IPOBOJIOKY HITH
MIPOBOJIOKY ¢ 00JIe€ MaCCUBHBIMHU JCTAIISIMU, TIPU 3TOM JIa3€PHBIN JIyd TTO3BOJISIET BECTH CBAPKY
0€3 3aUMCTKN KOHTAKTOB OT M30JISIIIUH, YTO YBEITMUYMNBAET MPOU3BOAUTEIHLHOCTH CBAPKH.

HemnpepsiBHas mazepHas cBapka METAJJIOB 3HAYUTEILHBIX TOJIIIUH TPOU3BOUTCS Ta30BBIMU
nazepamu. [Ipu cBapke HENMPEpPHIBHBIM JIA3€PHBIM JIy4OM OOJBIIOW MOIIHOCTH TMPUXOIUTCA
YCTPaHITh OSKPAHUPYIOIIEE BIHUSHUE HOHU3UPOBAHHOTO O0JIaka, KOTOPOE BO3HHUKAET MpHU
B3aHMMOJICMCTBUN JIa3€pHOIO Jyda ¢ arMocdepod U wucmapswommMmcs MerauioM. O0nako
pacceuBaeT Jyd W MPEMATCTBYET HArpeBy MeTajljla CBAPOYHOW BaHHBI. Y CTPaHSIOT 00JaKo,
CAyBas CTpyeW Tasza, dYalle BCEro aproHa, HaMpaBlisAs €€ TMEPIEeHIUKYISIPHO OCH JIyda.
OnHOBpEMEHHO WHEPTHBIM Ta3 3alUIIacT METaul OT OKUCIeHHWs. [IpuMeHeHwe yisi 3aIiuThl
BMECTO aproHa Tejiusl WJIM CMECU TeNUs C BOJOPOJOM YBEIMYMUBACT MPOIUIABICHHUE JIA3€PHBIM
Jy40M, HO Oo0Jiee JIETKU, YEM aproH, TN TUI0X0 BHITECHSET 00JIaKO IJIa3MBbl.

HemnpepsiBHast cBapka j1a3epoM 00eCreunBaeT 3HAYUTEIBHO OOJIBIIINE CKOPOCTH CBAPKH TI0
CPABHEHUIO C UMITYJIbCHOM.

[Ipu mpOEKTUPOBAHUHU Y3JIOB M KOHCTPYKIIMW, HU3TOTOBJISIEMBIX C IMOMOIIBIO Ja3epHOM

CBapK1, pCKOMCHAYIOT COCIUMHCHUA, I'’/IC YallC BCEro ImioB IIOJIY4YacTCA IYTEM IIPOILIaBJICHUA
OCHOBHOI'O ME€TaJlj1a.
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23.10. I'a3oBas cBapka

["a30By10 cBapKy MPOU3BOAAT 3a CYET TEIUIOTHI, BBIACISAEMON IMPU CrOPAHUU TOPIOYETO
rasa, 4yaiie BCETo alleTUJICHa, B KUCIOPO/E.

Jlist oOpa3oBaHus IBa B CBAPOYHYIO BAaHHY MOJIAIOT MPUCATOYHYIO TIPOBOJIOKY HJTU CBAPKY
OCYIIECTBJISIIOT 110 OTOOPTOBKE, B PE3YJIBTATE IUIABIICHUS KOTOPOU U (POPMUPYETCS IIOB.

Ncxonnsie razel, CoHy u Op, ToaroTcsl B CIICUANIBHYIO TOPEIKY, T/Ie CMEIIUBAIOTCS H,
BBIXOJIA 32 €€ HAaKOHEYHHK, CroparT, oOpasys mmiams. MOIIHOCTh IUIAMEHH PETYIUPYIOT
CMEHOW HAaKOHEYHUKOB TOPEIIKH, UMEIOIINX Pa3HbIE TPOXOIHBIE CEUCHHS.

Perynupyst xonm4ecTBO ameTwiieHa W KHUCIOPOJa, MOCTYMAIONIUX B TOPEJKY, MOXHO
MoJIy4aTh HOPMAaJIbHOE, BOCCTAHOBHUTEIBPHOEC W OKHCIHUTEIBHOE IIIaMsi, XapakTep KOTOPOro
BBIOMPAIOT B 3aBUCUMOCTH OT CBapMBAEMOTO MaTepHara.

CrpocHre HOPMAJIBHOIO IJIaMEHH MpHUBEICHO Ha puc. 23.9. B mepBoii 30He, sape, coaepKarcs
ncxoaHbie poayKTel CoHo 11 O v TPOMCXOAUT X JUCCOIMAIINS,; BO BTOPOM, BOCCTAHOBUTEIIBHOM,
30H¢ — HemoJiHoe cropanue ¢ oOpazoBanmeM CO m Hp. OmmaBieHuwe Meramia IPOU3BOJSAT
MMEHHO 3rO#l 30HO# ITaMeHH. MakCUMyM TemrepaTypsl ' 10 JUTHHE IUIAMEHH |, MTPUXOIUTCS
KaK pa3 Ha BOCCTAaHOBHUTEJIBHYIO 30HY BOJH3H OT snpa. Dakesl COCTOMT U3 MPOAYKTOB IOJTHOTO
croparus CO- + H,0. 31ech okucIeHUE TIPOUCXOINT 32 CUET KUCIOPO/1a OKPYKAFOIIETO BO3IyXa.

I'a3oBas cBapka CONPOBOXKIAETCS HAIPEBOM IMHPOKOM 30HBI, OOJBIIMMH AchOpMalMsIMU
MeTajla, CYIIECTBEHHBIMU W3MEHEHUSMH €ro CTPYKTYpbl. [IpOM3BOAMTENHHOCTh Ta30BOM
CBapKM HU3Kas, aBTOMATH3UPOBAaTh €€ CJI0XKHO. [losToMy OHa mpuMeHsieTCs JJisi CBApKH, B
OCHOBHOM, JI€Tajied MaJIOW TOJIIIMHBI B MOHTa)XHBIX YCJIOBHSX, TIPU CBapKe CTAIbHBIX TPYO
MajioTO JUaMeTpa, a TakKe B PEMOHTHBIX padoTax. C MOMOIIBIO Ta30BOW CBApKU MOXKHO
CBapUBAaTh CTAJIM, ATIOMUHUEBBIC CIIJIaBbl, ME/Ib U €€ CIUIaBbl, YyT'yH.

KOHTpOJIbeIe BOIIPOCHI

1 Kakue (pm3uKo-XuMHIIECKHE IPUHITHIIBI JISKAT B OCHOBE Pa3HBIX HCTOYHUKOB TEIUIOTHI TSI
TEPMHUYECKHUX BUIOB CBAPKH?

2. Kakwie mapaMeTpbl HICTOYHHUKOB TETUIOTHI HAN0OJIeE TIOJTHO OTIPEISIISIOT X TEXHOJIOT HUSCKUE
BO3MO>KHOCTH JUISI CBApKHU?

3. Kak peaym3zyercs 3ammTa paciuiaBIeHHOTO METalla B 3aBUCHMOCTH OT BHJIa CBAPKH TIIABJICHUEM 7

4. CpaBHUTE 001aCTH IPUMEHEHHS YJIEKTPOHHO-TyYEBOM U JIa3ePHOM CBAPKHU.

5. KakoBa 0COOCHHOCTD TOPEHUSI JTyTH TIPH CBAPKE TOJIBIM KaToJIOM B BaKyyme?

22



