I'maBa 24. TepMoMexaHu4YecKHE MeTOAbI CBAPKH

24.1. KoHTakTHasi cBapKa

KoHTakTHas cBapka OTHOCUTCS K OJHOMY M3 HauOoJiee paclpoCTPaHEHHBIX BUJOB CBAPKU.
PaznnuaroT HECKOJIBKO CIIOCOOOB KOHTAaKTHOM CBapKHW. TOYEYHAs, IIOBHAS, CTBIKOBAs,
penbedHas.

Toueunas cBapka. [Ipu 3Toif cBapke neTanu COOMPArOTCS BHAXJIECTKY M CBapUBAIOTCA IO
OTACIbHBIM OI'PAHUYCHHBIM Y4YaCTKaM KaCaHMs, Ha3blIBACMbIM TOYKaMMU. IL]'U[ IIPOMU3BOJACTBA
CBapK{ JICTATM TUIOTHO MPHKAMAIOTCS MEKAY AJISKTPOJAaMH CBapOuYHON MamuHbl (puc. 24.1),
3aTCM Harp€BarOTCia KPAaTKOBPEMCHHBIM HMITYJIBCOM OJJICKTPUYCCKOI'O TOKaA. Yactp MeTaiuia 1100
BIUSTHUEM JIABJICHUS DJICKTPOJIOB BBITECHAETCS B 3a30p, CO3/aBas YIUIOTHSIONIMKA TOSCOK. B
MOCTICYIOIIIEM ~ 00pa3yeTcss  pacIUIaBlICHHOE  SIIPO, OKCHUIHBIE TUICHKH Pa3pylIaloTcs H
MEPEMENIUBAIOTCS C KUAKUM MeTauioM. [laypHeiiee miacTh4eckoe UCTEYCHNEe MeTajlia B 3a30P
YBCIMYNBACT YHJ'IOTHHIOHII/II\/’I MOsACOK BOKPYT XKHUIKOI'O AJpa U HPCIATCTBYCT €I'0 BbIJIABJIMBAHHIO, a
TaKKE 3alUINACT PACIUIABIICHHBIM METAIUT OT B3aUMOJICHCTBUS C aTMOC(EPOH.
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Puc. 24.1. Cxema TOYEUHO CBapKH:
1— nmroe simpo, 2 — cBapuBaeMble AT, 3 — BEPXHUH 3J1eKTpoa, 4 — TpaHchopmarop, 5 —
HIO)KHUH 3JIEKTPO/T

Ilociie BEIKIIIOYEHUS CBApPOYHOro TOKa IIPOUCXOJUT HMHTCHCHBHAA KpUCTALJIM3alus s1apa,
3aBepIIaroascs 00pa30BaHUEM MOHOJMTHOTO COCIMHEHUS O0CHX JIeTajiell B TOUKE KacaHHs.

Jlnsg toro utoObl B TMEPHOJ KpUCTAJUIM3AlMM HEMpOYHas TOYKa He Oblia paspylleHa
BCJICACTBUC YIIPYIruX CHJI KOHCTPYKIHMH, JABJICHUC C OJICKTPOJ0B HEC CHUMACTCA, NIPUYCM YEM
0O0JIbIIIE TOJIIMHA MeTalljla M )KECTKOCTh CBAPUBACMOT0 y3J1a, TEM OOJIbIIIE BpPEMsS  BBIICPIKKH
TOYKH 1104 JABJICHUCM.

KpOMe TOro, IpH KpUCTAUIM3allWH IIPOHUCXOAUT YCalKa ME€Tallla WU B HEM MOI'YT
O6pa3OBBIBaTBC$I yCagodHasa pbhIXJIOCTh W PAKOBUHBI. B 310 Xe BpEMA B AAPC BO3HHUKAIOT
pPACTATUBAIOIINE HANPsHKEHUS, KOTOPHbIE MOTYT CTaTh MPUYHMHOW OOpa30BaHUsI TPEIIUH.
Co3maHre B IICHTPE SAapa 3a CUET JABJICHHS DJICKTPOJOB 30HBI CKUMAOIIMX HANPSKCHHI
IO3BOJISICT CHU3UTh BEPOSTHOCTH 0OpazoBanus TpemuH. OHa emre 0ojiee CHU3WUTCS B Ciydae
IIPUIIOKEHUST KOBOYHOIO YCHJIHS, T. €. pe3koro (B 2—3 pasa) yBeJIWuYEHHUs IaBJICHHS Ha
JIEKTPO/IaX HA 3aBEPIIAIONICH CTaTUU CBApKH.

HOCHGHOB&TGHBHOCTB BKJIFOUYCHHUA WU BBIKIIIOYCHHSA CBAPOYHOI'O TOKA U AaBJICHUA COCTABJIACT

UK cBapku. [IpocTeimmii kit n3o0pakeH Ha puc. 24.2, a, UK ¢ TPOKOBKOW — Ha PUC.
24.2, 6.
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Puc. 24.2. lluxiorpaMMbI TOYEYHOH CBAPKH
a — MPOCTEUIINI LUKII; 6 — C MPOKOBKOMW; B — TPEXUMMYIbCHBIN LUK, I — C YBEJIHUUYECHUEM
JIaBJICHUS B HAYAJIbHBIN MEPUO/I WIIM YMEHbBILIEHUEM JIaBJIEHUSI B MOMEHT IIPOTEKaHUs TOKa;
| s s— ACHUCTBYIOIIECE 3HAYCHUE TOKA, |10y — TOK UMITYJILCHOTO TIOJIOTPEBA; | 10— TOK
JOTIOJTHUTEIBHOTO UMITYJIbCa, ty— AIUTEeNbHOCTh HapacTaHUsl UMITYJIbCA, tyoy — AJTUTEIBHOCTD
UMITYJIbCa MOJIOTPEBA,; L, — AIUTENBHOCTS Cllajia UMIYIbea, thy u thy — JUIMTENbHOCTD Nay3;
Pes — UIMTENBHOCTH CBAPOYHOIO UMITYJIbCA, Py — HavanbHOE ycunue; P, — KoBoUHOE ycuiine

CymectByroT u 0ojiee CI0XKHBIC HIUKIBI. Tak, IS YMEHBIICHHS CKOPOCTH OXJIaKICHUS
MeTajula MPU CBAapKe CTajed, CKIOHHBIX K 3aKajke, BO Hu30exkaHuWe O0Opa3oBaHHS TPEUIUH
MIPUMEHSIOT JBYX- U TPEXUMIYJIbCHYIO CBapKy. [Ipu AByXUMITYIbCHOM CBapKe MEPBBIM HMITYJIHC
CIYXXHUT IS TOAOTPEeBa METalla B MECT€ KOHTaKTa. JTO CHHUXAET CKOPOCTh OXJIAXKICHUS
MeTajula ¥ TIOBBIIIAET €ro TUIACTUYHOCTh. Kpome Toro, B pe3yiapTaTe HarpeBa yiaydllaeTcs
MIPUJICTAaHUE CBAapUBAEMBIX JCTalIel Ipyr K Apyry. Bo3moskHa NByX-UMMyJabCHAs CBapka, KOT/a
MIEPBBI MUMITYJIBC SBJISIETCS CBAPOYHBIM, @ BTOPOW — JMOMOJHUTEIBHBIM I TEPMOOOPaOOTKH
CBapHOI TOYKHU. BRICOKOTO KauecTBa MOKHO JOCTUYD MPUMEHSSI TPEXUMIYJIBCHYIO CBAPKY, MPU
3TOM IOCJICIOBATEIBHO OCYIISCTBISIOTCS MMOJ0IPEB, CBapKa U MOC/e Hee TepMooOpadboTKa (puc.
24.2, 6).

3Ha4YeHUs] CUJIBI TOKA, JABJICHHUS M XapaKTep WX H3MEHEHUs SBISIOTCA BaXKHEHIIMMU
napamMeTpamMu peXKUMOB CBapkH. Tak, HarpuMep, MEXITy KOJTUYSCTBOM BBIJCIIIEMON TEIJIOTHI Ha
OCHOBaHMH 3akoHa /[xoyns—JIeHna 1 cuiioil TOKa MMEETCsl KBaJIpaTUYHas 3aBUCUMOCTb. [loaTromy
Jake HeOOJIbIIIME KOJIeOaHUsI CHJIBI CBAPOYHOTO TOKA CYIIIECTBEHHO HM3MEHSIOT KOJIMYECTBO BBIJIE-
JIIEMOU B CBAPOYHOM KOHTAKTE TEIJIOTHI.

Ha cwmry cBapo4HOTro TOKa, MPOXOJAIIETO Yepe3 MECTO CBapKH, OKa3bIBACT BIIHMSHHC
IIYHTUPOBAHHUE TOKA Yepe3 COCEIHHE, y)KEe CBApEHHBIC TOUKH. UeM MEHBIE PaCCTOSHUE MEKITY
TOYKaMH, KOTOPOE Ha3HAYaeT KOHCTPYKTOP UCXOJsI U3 TPeOyeMOo# MMPOYHOCTH CBAPHOTO Y3JIa, H
94eM TOJIIIEC CBapUBaeMbIe JCTalH, TeM OOJIbIIe MOTePH Ha IMIyHTUpoBaHWe. OHU BO3PACTAIOT U B
ClIydae TOBBIIICHHOTO KOHTAKTHOTO COTPOTHBIICHUS H3-3a TUIOXOHW TIOJTOTOBKH MOBEPXHOCTH
JeTaJei 1o/ CBApKy WJIM MIPH MAJIOM JIaBJICHUH Ha 3JIeKTPOIbl. CyIMIEeCTBYIOT PEKOMEHIAIUH TI0
MUHUMAJIBHO JOIYCTHMOW BEITUYHHE PACCTOSHUS MEXITY TOUYKAMU B 3aBUCUMOCTH OT MAapKH H
TOJIIUHBI CBAPUBACMBIX MarepraioB. OpUESHTHPOBOYHO MOKHO CUUTATh, YTO MHHHMAILHOE
paccTosIHAE MKy TOUYKAMHU JIIS JIeTAIe U3 HU3KOJIETHPOBAHHBIX CTAJICH JOJDKHO OBITh PaBHO
3—4 numameTpaM TOYKH, M3 XPOMOHHKENEBbIX crajmeii — Ha 15—20% wmeHbime, w#3
amoMuHIEeBBIX—Ha 25—30% OobIre.

Ha cuny cBapo4HOTO TOKa BIIMSET BBEACHUE B CBAPOUYHBIA KOHTYP OOJBIINX MAarHUTHBIX
Macc, 0COOCHHO B Cllydae CBapKH KPYMHOTA0ApUTHBIX M3Aenuid. IHIYKTUBHOE COMPOTHUBIICHUE
CBapOYHOI'O KOHTYpa OIMPEACISAIOT IO YPAaBHEHUIO

X|_ = 27[f|_,

rae f— wacrora toka, I'; L =(uo/r)k — MHIyKTUBHOCTH KOHTYpa, ['H;

U = 1,256-106 [/cM — MarHWTHas OPOHMIAEMOCTh BO3AyXa; K — BenuumHa, oOmpeaenseMast
reOMETPHYCCKUMHE MapaMeTPaMH.



Tak kak MarHuTHas MPOHHUIAEMOCTb CTAIU U > Uo, TO C BBEJCHHEM B KOHTYP MArHMTHBIX Macc
MHIYKTUBHOCTh L HaYHET BO3pacTarh, a BMECTE C 9TUM YBEIMUMBATHCA U MHAYKTHBHOE COMPOTUBIICHUE
X.. CrnenmoBatenbHO, IO Mepe TEpeMENIeHHsI CBApUBAEMBIX JETAlled BHYTPh KOHTYpa CBapOYHBIA TOK
OyleT yMEHBIIAThCs, YTO TPUBEAET K CHIDKCHHIO MPOYHOCTH TOUEK. M30ekaTh MOCIETHETO MOXKHO
COOTBETCTBYIONIMM YBEIMUCHHEM MOTPEOIIEMON SNIEKTPUIECKOM MomHOCTH 3 ceTu. CremyeT Tak
MPOEKTUPOBATH CBAPHBIE KOHCTPYKIMH, YTOOBI B IPOIIECCE CBAPKH MX MOXHO OBLIO MEpeMeNIaTh Monepex
CBapOYHOTO KOHTYPA, TOT/Ia MI3MEHEHHE MHIYKTHUBHOCTU OyJeT HE3HAYUTEIIBHBIM.

CHwKeHHe WHIYKTHBHOTO COTPOTHBIICHUS BTOPUYHOMN TIETH TOCTUTAETCS TPUMEHEHHEM TpeXx(a3zHon
HHU3K0YaCTOTHOM cBapku. Kak BumHO U3 HOpMyIIbl HHIYKTUBHOTO COMPOTHUBIICHHS, YMEHBIIEHUE YACTOTHI
f IPUBOIUT K YMEHBIICHHUIO HHIYKTUBHOTO COMPOTHBICHHS.

3HAYUTENHHO YMEHBIIAIOTCS TIOTEPU HAa MHIYKTUBHOCTh, @ 3HAYUT, U MOTpeOseMas MOIIIHOCTD MPH
CBapKe Ha MOCTOSHHOM CHJIE TOKA, BCJIEICTBHE BKIIOYEHHS BO BTOPUYHBIA KOHTYP CBAPOUHOW MAIIMHBI

IIOJIYTIPOBOJHUKOBBIX BbIHpHMPITCJ'ICfI.
Ha oOpasoBanue coeMHEHUS OKa3bIBAET CYHIECTBEHHOC BJIMAHME O0IIee CONPOTHBICHHE R 30HBI
CBAPKH Ha y4acTKe 3MeKTpoa—aiekTpox (cM. puc. 24.1). Ero MoHO TpecTaBUTh Kak

R=R, + R,'+ R, + R,' + Ry,

1 o
rae Rn , Rn — IIEPEXOAHOEC COIIPOTUBICHHUE COOTBETCTBECHHO MCKIY BEPXHCHU ACTAIBIO U SJICKTPOAOM 1
v . 1 Y 9 9 .
HWXHCH ACTAJIBIO U BJICKTPOAOM, Rﬂ, Rﬂ — COIIPOTUBJICHUC BEPXHEHU U HUKHEU JICTAJICH COOTBETCTBCHHO,
RK — COIIPOTHUBJIICHHUEC KOHTAKTa MCKIY ACTAILIMU. Ecm CBApHBAIOTCA OITMHAKOBLIC TOIIIMHBI U MAaTCPUAJIbI,

TO
R=2R.+ 2R,: R

VCTaHOBJIEHO, YTO OCHOBHAS POJIb B BBIICICHUM TEIUIOTHl MPUHAICKUT COMPOTUBICHUIO JIeTasei
Ry.n Rﬂl (kpoMe MHKPOCBapKH, TJ¢ CONPOTHBICHHE J€TaJei M KOHTAKTHOE COMPOTHBIICHUE
COM3MEPHMBI).

Ecnu compoTuBiieHHe neTalieil SIBISETCS BEIMYMHOM MOCTOSIHHOM, TO COIPOTUBIICHUE
KOHTakTa MeXay naerainsimMu RK, okaspiBaroiiee OmpenesieHHOE BIMSHUE Ha MPOIECC CBAapKH,
3aBUCUT OT MHOTUX (PaKTOPOB, B TOM YHCIE OT (PU3UUYECKUX CBOWCTB METaJIa, COCTOSHHS
MMOBEPXHOCTH JIETaJICl B MECTE UX KOHTAKTA, JABJICHUS HA DJIEKTPOAaX, UX (POPMEI.

[Ipu cBapke cmiaBoB, OOJAAIONIMX BBICOKOM JJIEKTPO- M  TEIUIOMPOBOJHOCTHIO,
HalpuMep aTIOMHUHHEBBIX, HEOOXOIMMO YBEIMYUTHh TEIUIOBBIJICIICHHE B 30HE KOHTAKTa MpPHU
MPOXOXKACHUHM SJEKTPUYECKOTO TOKA, YET0 MOXHO JIOOWTHCS YMEHBIICHHMEM B 3TOT MOMEHT
JaBIICHHS Ha DJIEKTPOJaX M yBEJIMUYCHHEM TaKMM 00pa30M KOHTAKTHOTO COMPOTHBICHHS (pHC.
24.2, 1). Takoi xapakTep HM3MEHEHHUS IaBJICHHs CIIOCOOCTBYET TaKKe yBeIudeHHio 3¢h¢ekra
MTPOKOBKH.

UToOBl yMEHBIIUTH BpPEIHOE BIUSHHE TIEPEXOJHOTO COMPOTUBIEHUA R, TOpPIBI
AJIEKTPOJIOB TEPUOJUYECCKH 3alMINAIOT, C TOBEPXHOCTH CBAPUBACMBIX JETAJCH OKCHUIBI H
pPa3IMYHOTO pOJA 3arps3HEHHS YNAISIOT MEXaHWYECKOW 3a4MCTKOM WM XUMHUYECKUM
TpaBJieHHEM. DJIEKTPOJIbl M3TOTABIMBAIOT M3 CIUIABA, XOPOIIO MPOBOISIIETO JJICKTPUUECKHI
TOK, TIO3BOJIAIONICTO TIOJYYUTh Myl BEJIUYMHY COMPOTHUBJICHUS B KOHTAKTE JJICKTPOJI—
JeTatb. J{7151 TOBBIICHUs] CTOMKOCTHU AJIEKTPO/IbI U3HYTPU OXJIAXKIAIOT BOJIOM.

Pexxum TodeuHOM CBapku BBHIOMPAIOT HA OCHOBAaHHWHM OTPACIIEBBIX CTAH/IAPTOB,
WHCTPYKIIMH M pekoMeHmanuii. Ha mpakTuke OH KOPPEKTHPYETCs B 3aBUCHUMOCTH OT BIIASIHHS
psaa GpakTopos.

JIOBOJIBHO pactpoCTpaHEHHBIM CIIy4aeM MpPH TOUYEYHOUN CBapKe SBIISIETCS CBapKa JIBYX
JeTajged pa3HbIX TOJIUH. HeonnHakoBas TOJNIIMHA CBApUBAE€MbIX JI€TAllEd MPUBOJHUT K
CMEIIEHUIO sApa TOYKM K UEHTpy paetaneu. Jma oOecredyeHUss MHUHUMAIBLHOW TIIyOMHBI
MPOTUIaBJICHHUsT OOJiee TOHKOW JeTaju, COCTaBJjstonieli He mMeHee 15% ee TONIMHBI, CleayeT
MPUHUMATh MEPhl K YBEIWYCHHUIO €€ HarpeBa. JDTO JOCTHTaeTCs MPUMEHEHHEM CO CTOPOHBI
TOHKOW getanud (MM JETaad C MEHBIIUM 3JEKTPOCONPOTUBICHUEM) JJIEKTPOJa W3 MEHEe
TEIUTONPOBOTHOTO Marepuajja Wi MoJA00pOM CHEIMHAIBHBIX MPOKIAA0OK MEXKIY AJICKTPOJIOM H
YKa3aHHBIMHU JIETAJSIMHU, a TAK)KE pa3MEIIeHUEM MEXIy JIETAISIMU MPOKIAI0K M3 MaTepuaia ¢
00J1ee BEICOKUM 3JIEKTPOCOMPOTUBIICHHEM.

Hekotopeie u3MEeHEHHUS] PEKUMOB TOUYEYHOM CBApPKU, €€ TEXHOJOTHH MPUXOIUTCS



OCYIICCTBJIATL IMPH HUCIIOJB30BAHUH KIJICCCBAPHBIX COGHI/IHGHI/Iﬁ. HpHMGHfIIOTCfI KJICH, KOTOPLIC
MOT'YT HAHOCHUTBCA KaK IIOCJIC, TaK U A0 CBApPKH. HpI/I CBApKC IO KIICKO CJIICAYCT MMOMHUTD, YTO
CBapKa U MCIIPABJICHHUE )IG(bGKTHBIX TOYCK HOJIXKHBI OBITH 3aKOHYEHEI A0 3aTBCpACHUA K1, T. €.
B TeUEeHHE HECKOJLKUX dacoB. Kiem MOTYT OBITH XOJIOAHOI'0 WM TOpA4YEro OTBCPKIACHUA.
[Tocnennune TpeOyrOT TmOCHAEe 3aBEpIICHUsS CBAapKU CIEIUATBHOW TEpPMOOOpPaOOTKU  IJIA
IMPOTCKAHUA ITOJIMMECPU3ALUU KIICA. Vkaza"HHbIe KiIeu 0oJiee JOJITOBCYHBI U HAACKHBI, HEM KIJICHU
XOJIOJTHOTO OTBEPIKJIEHUS, U [T03TOMY HAIllIK OOJIblliee IPUMEHEHHUE.

OCHOBHBIM THIIOM COCAUHCHHA IIpU TOUYEUYHOU CBApKC ABJACTCA HAXJIECTOYHOC. B
COOTBETCTBUHN C 0COOEHHOCTSIMH TCXHOJIOTUHN TOYSCUHOU CBapKu u IMPHUMCHACMBIM
o0opy/oBaHHEM HEOOXOJUMO MPOEKTHUPOBATH CBAapHbIE Y3JIbl TaK, YTOObl MAarHUTHBIE MAaccChl,
BBOJUMBIC B KOHTYp, Obumn MuHHMAIBHBIMH. C 3TOH TOYKH 3p€HHA KOHCTPYKLOUA a
resrecoodpasnee KOHCTpyKIuu 0 (puc. 24.3), Tak Kak BO BTOPOM Cllydae HM3JEIHe MMPH CBapKe
00s3aTeNIbHO JTOJDKHO BBOJMTHCS BHYTPb CBApOYHOIO KOHTYpa, TOT/Ia Kak B MEPBOM HMEETCS
BO3MOXHOCTh TICPEMEIICHHUS CBapUBaeMbIX JICTAJICH IOTEpe]] CBAPOYHOTO KOHTYpA.
KoHceTpyknust y3ma r MeHee pacrnpocTpaHeHa, YeM KOHCTPYKLUS B, H3-3a HEOOXOIUMOCTHU
MIPUMEHEHHUSI SJIEKTPO/Ia CIOKHOU (POpMBI, 60Jiee TPYAOEMKOTO B U3TOTOBJICHUH.

s T

Puc. 24.3. I[IpuMeps! pannoHAILHEIX (4, B) M HeEpalMOHAILHEIX (0, 2, 0) KOHCTPYKIMH Y3JI0B IS
TOYEYHOU CBAPKU

KoHcTpyKIus y3i1a 0 SIBISETCS TUITMYHBIM IPUMEPOM HEPALMOHAIBHOIO PACIIOI0KEHUS CBAPHOU
TOYKHA B MECTE, TJIe IPAKTUYECKH HEBO3MOXKHO OOECIEUMTh INIOTHOE IpHIIETaHUE CBApHBAEMBIX
JieTaJIeH.

B psge xoHCTpyKIMid 3aTpyAHEH AOCTYII K CBapyUBacMBIM JICTAISIM C JBYX CTOPOH. JIIT Takmx
CITy4acB IPHMEHSIETCS OJTHOCTOPOHHSIS ToueuHast cBapka (puc. 24.4), T03BOJISIOIast He TOJILKO CBApUBATh
KOHCTPYKITUH C 3aTPyIHEHHBIM JIOCTYIIOM C JIByX CTOPOH, HO OOJIaIaromas U APYruM JOCTOMHCTBOM —
rabapuThl W3ACIUS TOYTH HE BIMSIOT HA pa3Mepbl CBAPOYHBIX MAlllMH W BEJIMYMHY HHIYKTHBHOTO
COIMPOTHBJICHUST BTOPUYHOIO KOHTYpa, KOTOPHIE B TPOIIECCE OJHOCTOPOHHEH CBapKH MPAKTHUYECKU
IMOCTOSHHEI.
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Puc. 24.4. Cxema 0JTHOCTOPOHHEH TOUEUHOM CBApPKH MPH OAMHAKOBOH (a) u pa3Ho# (0) TosmuHe
neraneit: 1 — cBapoUyHBIC AMEKTPOJIBI;, 2 — BEPXHSS JCTalb; 3 - HIDKHSISA JIeTallb; 4 — MeIHas
npoxiianka; |1 -uryarupoBanus; | 2— ToK, MPOXO AN Yepe3 HIKHIOK JieTallb; |3 — Tok,
MIPOXOJSIINI Yepe3 MEIHYIO ITUHY

JIByX- WM MHOTOTOYEYHAs CBapKa CIOCOOCTBYET YBEJIMYCHHUIO MPOM3BOIAMTEIBLHOCTH CBAPKH.
OCyIIeCTBUTh 3TO MOXKHO IIPHMEHSIS CIICHHAIbHBIE MAIIHHBI, UMEIOIHe aBe (Wi 0ojiee) IMmapsl
CBApMBAIOIINX 2JIEKTPOa0B. CBapuBaTh MM MOKHO C OYCHb BBICOKOM IPOM3BOIUTEIRHOCTHIO (50
000 Touek B 4Yac M BHIIIE). B MHOrOTOYEYHBIX MaIlMHAX IIPHYKATHE 3JIEKTPOJIOB OCYIIECTBIISIETCS
MOCJIEIOBATEIBHO MJIM OJTHOBPEMEHHO BceX cpasy. B mocnennem cimydae nedopmari CBapHOTO y3ia
MOJTy4YarOTCsl MEHBIIIE U Takasi cxema 0oJiee peroYTUTEIbHA.

Kpome crammonapaoro o0opyaoBaHus I TOUYSYHOM CBAapKH MPUMEHSIOT Pa3IMYHBbIC TEPEHOCHBIC
YCTpOWCTBa THMNA Kiemed u mucroietoB. OCHOBHas OONacTh MX HWCIHOJB30BaHMS — CBapka
TOHKOJIMCTOBBIX KOHCTPYKITUHA B TPYTHOIOCTYITHBIX MECTaX.

PazHOBHTHOCTBIO KOHTAKTHOM TOYEYHOM CBapKu SBISCTCA peibedHAas CBapka, XapakTep

00pa30oBaHus CBAPHOTO COCAMHEHHS MPH KOTOPOM BO MHOTOM CXOZEH C TOUEYHOM cBapkoil. CBapka B



JaHHOM CITydae TPOUCXOJUT TI0 TPEABAPHUTEILHO IOJTOTOBJICHHBIM B METANTMUCCKUX H3ICIHSIX
BBICTYIIAM.

OOBIYHO Ha TIOBEPXHOCTH JCTaleH BBINOJHICTCS HECKOJIBKO pPEnbe)OB WM OJMH BBICTYII
3aMKHYTOM (OpMBI B BHJC KOJIbIIA. B TIepBOM Ciydae JeTali COCMHSIOTCS OJHOBPEMEHHO B
HECKOJIbKMX TOYKaX, BO BTOPOM — OOpasyercs HEMpEpbIBHBIA T'€pMETHYHbIA I110B (KOHTYpHAs
penbedHas cBapka). PenbedHas cBapka IpMMEHSIETCS il JeTajieil HeOONBIIMX pPa3MEpOB M3-3a
3HAUMTEIBHOM MoTpedsieMold MommHocTH. OIHMM W3 BapHaHTOB pelibeHON cBapku sBisiercs T-
oOpazHas CBapKa, MpPU 3TOM K IUIOCKMM JICTAISIM TIPUBAPUBAIOTCS JICTATM THMA CTEPXKHS C
3aKpYTICHHBIM KOHIIOM.

Toueunass cBapka IMMPOKO TPUMEHSETCS JUISI CBApKA KOHCTPYKIMM W Y3JIOB W3 CTalleH,
TUTAHOBBIX, ATFOMUHUEBBIX U MEIHBIX CILJIABOB.

[IloBHas cBapka 0OECIICUMBACT COSIUHCHUE NIEMEHTOB BHAXJICCTKY BPAIIAFOIMMICS JTUCKOBBIMU
AMIEKTPOJIAMH B BHJIC HEMTPEPHIBHOTO HITH TIPEPBIBICTOTO 1B, [ [pHHIMITHATBEHBIE CXEMBI JBYCTOPOHHEH 1
OJTHOCTOPOHHEH CBapKH IMPUBENCHBI Ha puc. 24.5. B 3aBHCHMOCTH OT XapakTepa BpallcHHS POJMKOB
Pa3IMYAIOT HEMPEPBIBHYIO U IIArOBYIO (IIPEPHIBUCTYIO) IOBHYIO CBAPKY.
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Puc. 24.5. Cxema 110BHO#M AByCTOpOHHEH (a) u ogHOCTOpOHHEH (0) cBapku: 1 — cBaprBaeMbIe
JeTan; 2 — CBapOYHBIC POJIMKH; 3 — CBapOYHBIN TpaHchopmartop; 4 — MeaHast MPOKIaIKa

[Tpn HempepbpIBHOW CBapKe TOK TOAACTCS MPU BPAIIAOIIUXCS POJIMKAX HEMPEPHIBHO WM B BHIC
HMITYJIECOB TP TIOCTOSTHHOM JIABJICHUH Ha AIEKTPOIaX.

NmmynscHas mojgada ToKa MO Py MO3WIHANA SBIIIETCS 0oJjiee ONMTHMabHON. Todka B 3TOM
ciiydae oOpasyercs Tpd MPOXOXKICHHH KaXJAOTOo OTACIBHOTO uMITyabca. [lepemerienue
CBapUBAEMBIX JIETAJICM W YacCTOTy MMIYJbCOB HANO TMOAOUpPATh TaK, YTOOBI TOYKU TMEPEKPHIBAIN
Apyr Apyra Ha
30—50 %, Torma coeqWHEHWE TOJIYYHTCSA TUIOTHBIM. [Ipu OOJBIIONH CKOPOCTH IEepEeMEICHHS
JeTaield ¥ Mo 4acTOTe MMITYJICOB MOKHO TOJIYYUTh MPOYHBIC, HO HE TEPMETUYHBIC IIIBHI,
AQHAJIOTMYHBIC IIIBaM, TTOJTy9aeMbIM IIPH TOYSYHOH CBapKe.

[Ipu cBapke HEKOTOPHIX MAaTEPHAIOB, TIPEXK/IE BCErO ATIOMUHHEBBIX CIUIABOB, PEKOMEHIYETCS
aroBast (pepbiBrCTas) cBapka. OHa 3aKIIOYACTCS B TOM, YTO B TIEPHO/ MMOJAYM CBapOYHOTO TOKA
JIMCKOBBIC JIEKTPO/bI (POJIMKK) HETOBIKHBI OTHOCHUTCIBHO M3/ICIUS, a IMEPEMEIICHHE H3/ICIHs
MIPOUCXOAUT IYTEM TEPUOAMIECKOTO TIOBOPOTA JIEKTPOIOB Ha HEOOJBIION Yrojl B May3ax MEXTy
AMITYJIbCaMH TOKA. TakoM PEKUM CBapKH YCKOPSET KPUCTAUIM3AIMIO TOUKH, YIY4IIaeT YCIOBHS
OXJIKJICHHSI POJIMKOB, YMEHBIIIAET MX M3HOC, CTAOMITM3UPYET KaueCTBO TOUKH.

JlaBneHre Ha SIIEKTPOJAX MOXKET OBITh TOCTOSIHHBIM FJIM YBEJIMUMBATHCS B KOHIIE CBApKHL.
[TocnenHee MO3BOJISIET OCYIIECTBIISITH MPOKOBKY TOUKH.

N3-3a 3HAUMTENILHOTO WIYHTUPOBAHHUS Yepe3 paHee CBApEHHBIC TOYKM IIPU IMOBHOW CBapKe
TpeOyrOTCs OOJIBIITNE MOIITHOCTH, YeM Tl TodeuHOM. C yaeToM 0oJiee )KECTKUX PSKUMOB TTPH IIIOBHOM
CBapKe U IIYHTUPOBAHMS CHJIa TOKA IO CPABHEHUIO ¢ TOYeuHOM BbhIOMpaeTcs Ha 20—60% Oobiire.

Tumbl coeaMHEHM, PEKOMEHAyEeMbIe Uil IIOBHOW CBAPKHM, AHAJIOTUYHBI TEM, KOTOPbIE
MIPUMEHSFOTCS JUTSl TOYeUHOM cBapku. OCHOBHOE M3 HMX — HaXJIECTOYHOE, KOTOPOE BapbUpyeTcsl B
3aBUCUMOCTH OT KOHCTPYKIIMH n37ienmil. HekoTopoe orpannveHre B BEIOOPE BUIA COSMHEHUS CYKaeT
00J1aCTh MPUMEHEHHS IIOBHOM CBAPKH.

[IloBHast cBapka, KaKk M TOYEYHAs, W3-32 MCIIOJIL30BAHMS B M3/ICNUSIX HAXJICCTOYHBIX COCTMHEHUI
TIPUBOJIUT K YBEJIMUEHHUIO PACX0/Ia METATA K MACChl KOHCTPYKIIMIA.

CreikoBast cBapka — OJTO  KOHTAKTHas  CBapka, IIPH  KOTOPOM  COCIUHCHHE
CBapUBAEMBIX JICTAJICH IMPOMCXOJHUT IO TIOBEPXHOCTH CTHIKYEMBIX TOPLOB. [lo Xapakrepy mpoTexaHus
Tporiecca 00pasoBaHMSI COSIMHEHHS CTHIKOBASI CBAPKAMOYKET ObITh CBAPKOM COMPOTHBIICHAEM T CBAPKOU
orutaBnienueM. [locrenHsist, B CBOXO OUepesIh, TIOIPA3ICISIETCsl Ha CBAPKY C TIPEPHIBUCTHIM M HETTPEPHIBUCTHIM
orviariieHyeM. [ [pruHIMITHABHAS CXeMa CTHIKOBOM CBAPKH IPUBEICHA Ha puc. 24.6.
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Puc. 24.6. Cxema CTBIKOBOH CBapKH:
1 — neranmy; 2 — 3aXUMHBIE TYOKH; 3— CBapOYHBINA TpaHCPOPMATOP

[Tpu cBapke 10 METO/Ty CONPOTHBIIC- HUAS HArPEB METAIIA OCYIICCTBIISICTCS O€3 OTUIaBIICHUS
COEIMHSIEMBIX TOPIIOB, KOTO- PBIE XOPOIIIO TOATOHSIOT PYT K JAPYTY IMO- CPEIACTBOM MEXaHHICCKOM
00paboTkw. [le- Tanm rmepe CBapKOi MPUBOJIAT B COMPUKOCHOBEHHE U MPOITYCKAIOT Yepe3 HUX CBa-
pounbii Tok. Harpesanume mecra cBapku 1o temreparypsi (0,8—0,9) T, mporcxomT B OCHOBHOM
TETUIOTOM, BBIICNIIEMOM B 30HE KOHTAKTA M B CBAPHBACMBIX JICTAIISIX.

Ilocne HarpeBaHWsI CBapOYHOIO CTHIKA JIO IDIACTHYCCKOTO COCTOSIHHS TOK BBIKIIFOUYACTCS H
MIPOU3BOJIUTCS OCAJIKA JICTAJICH, TIPH ITOM CKOPOCTH COJFKECHHS PE3KO YBEIIMUMBACTCS, B PE3YJIHTATE
9ero TOPIEI ACTalIeH TUIACTUYCCKH JISHOPMHUPYIOTCS i B MECTE X COTIPUKOCHOBEHHS 00pa3yeTcsi CBapHOE
COCIMHEHHUE B TBEPIIOM COCTOSIHUU.

OrmpenesieHHyI0  TPYIHOCTh TIPA CBapKe COIPOTHBIICHUEM TPEJCTABICT YNAJICHUE CThIKA W3
OKCHJTHBIX IDICHOK, 0€3 Yero HEBO3MOXKHO IOJTyYeHHE Ka4eCTBEHHOTO COCIMHEHHS. B CBs3U ¢ 3THM
BOKHAT POJIb TPHHAISKUT TPOLECCY IUIACTHUECKOTO JIe(OPMHUPOBAHUSI TOPIOB CBAPHBACMBIX
JeTajieH, B pe3yJIbTaTe Yero 9acTh OKCHIIOB MOYKET BbIIIABIIMBATELCS B 00PA3YFOITIeecsl YTOJIIICHHE.

[Tpu cBapke METOZIOM OILUIABIICHHSI HAIPEB METANIA COIPOBOXKIACTCS OIUIABIICHUEM COCIIHHSACMBIX
TOPIIOB. 3aKaThble B ryOKaX MAITUHBI ISTaIA COMMKAIOT IPH BKIFOYSHHOM CBAapOYHOM TpaHchopmarope.
Iporiecc cBapkM B 3TOM CJIydac HAUMHACTCS C OIUIABIICHUS OT/CIBHBIX KOHTAKTHBIX TOYCK,
BBICTYIAIONIMX HaJl TOBEPXHOCTHIO TOPIIOB, COTPOBOYKIACTCSI WHTCHCUBHBIM HCKPOOOPAa30BaHHEM W
3aKaHYMBACTCSI TIOJTHBIM OTUTABJICHHEM BCEH IOBEPXHOCTH CTHIKA. 3aTeM MPOHM3BOJIAT OCAJIKY, B PE3YJIbTaTe
KOTOPOH OKCH/IBI BMECTE C JKUJIKUM METAIUIOM BBITECHSIOTCSI HAPYXKY.

[Tpu CTHIKOBOM CBapKe OIUIABJICHUEM B CBApUBAEMOM CTBIKE 00pa3yeTcsi OOJIBIIOE KOJTMISCTBO
[apoB MeTajuia U Xumuueckux coeaunerni, Harpumep CO u CO; (pu cBapKe CTalieii), 4TO CHIKACT
KOJIMYECTBO KHCIIOPOJA, B3aUMOJICHCTBYIOIIETO C PACIDIaBICHHBIM METaUIoM. Takum oOpa3oMm,
METaUT IBa [OJydacTcss Oojiee YHCTBIM, YeM TP CBAapKe COMPOTHBJICHHEM, €CIH OHa
OCYIIEeCTBIISICTCS 0e3 3aIUThl KAaKUM-THO0 CITIOCOO0M CBapHUBACMOT'O CThIKA OT OKHCIICHUS.

CBapKy OIUTaBJICHHEM PEKOMEHIYIOT IS COSAMHECHHUS JICTAl C TIOBBIIICHHON ILIOIIABIO
MOTIEPEYHOTO CEYCHHMS, CIIOKHOM KOH(HTypalyer, a TakKe IS CIDIaBOB C BBICOKOM 3JIEKTpO- H
TEIUIONPOBOTHOCTHIO, HAIIPHMED ATFOMHHHCBBIX.

KoHcTpyKIy CBapHBIX COCIMHEHUI IS CTHIKOBOM CBAPKH JIOJDKHBI MAKCHMAIBHO YIIOBJICTBOPSTH
TpeOOBAaHMIO PABHOMEPHOIO HarpeBa OOCHMX JeTalell. ITO JOCTHTaeTCs IPH CBapKe JeTaleh C
OJIMHAKOBBIM CCUCHMEM M3 OJHOTO M TOrO JKe MeTauia. EciM Jeta WUMEIOT pasHOe CEUCHHE,
HEOOXO0MMO M3MEHEHHEM KOHCTPYKIIMU OJTHOM M3 HHX JIOOUTHCS 0oJiee ONMBKUX IO XapaKTepy YCIOBHM
TEIUIOOTBO/IA IPHU CBapKe.

BorbIme 3arpyTHeHNsT BOSHUKAOT IPY CBapKe JETAICH U3 Pa3HOPOHBIX METAIIOB, OCOOCHHO TIPH
CYIIECTBEHHBIX PA3IMUMIX WX JIEKTPO- M TEIUIONPOBOHOCTH. B TakoM ciydae JIydilie MCITOJB30BaTh
CBapKy OILIABJICHUCM.

CTpIKOBasl CBapKa B HACTOSINCE BPEMS NPUMEHSCTCS IS W3TOTOBJICHUS JICTAICH W3 CTAICH,
QTIOMUHFICBBIX, THTAHOBBIX, METHBIX CIUIABOB M HEKOTOPBIX TYrOIUIABKHX METALIOB. EX0 MOYKHO COCMHATH
JeTAM KaK ¢ KOMITAKTHBIMH, TaK M C PasBUTHIMH, CJIOKHBIMU CedeHHsMH. CThIKOBas CBapKa BeChMa
TIEPCIIEKTUBHA TP 3aMEHE JyTOBBIX METOIOB, TEM 0OJIee UTO TPOF3BOUMTEIIEHOCTD €€ CYITICCTBEHHO BBIIIIC.



24.2. KongeHcaTopHasi cBapKa

KonnencaropHast cBapka sSBISI€TCS] pa3HOBHIHOCTBEO KOHTAKTHOM CBAPKH M OTJIMYAETCS OT
PacCMOTPEHHBIX METOJIOB HICTOYHUKOM SHepruu. [1o Bu Ty cBapuBaeMbIX COCMHEHHIA OHA MOYKET OBITh
TOYEYHOI, INTIOBHOI U CTHIKOBOM.

Ha puc. 24.7 npuBe/ieHa NpUHIMIHATIBHAS CXeMa KOHICHCATOPHOM TOYEUHOM cBapKy. CXeMBI IIIOBHOH U
CTBIKOBOM CBApOK HE TIPHBOIATCS, TAK KAK OHW OWIMYAIOTCS TONBKO pabodmM HMHCTpyMeHToM. OT CBapOYHOro
Tpanchopmaropa T; uepes BbmpsMuTeIb B 3apsbkaercst Gatapest konzaeHcaropoB C, Mpy TOM TepeKitodaresb 11
3aMBIKACTCSI Ha KOHTAKT K} a Tocrie 3apsiiki KOHACHCATOPOB — Ha KOHTAaKT K.

S

Puc. 24.7. TlpuHipnmaibHast cxema TOYeYHOU KOHJICHCATOPHOHM CBapKu

B pesynbrare 3T0Oro MpOMCXOIUT paspsika KOHJIEHCATOPHOW Oaraper Ha TEPBUYHYIO OOMOTKY
CBapOYHOIO TIOHIKaroIero Tpancdopmaropa To. MarauTHOE TI0J1€, BOSHMKAFOIIEE BOKPYT 3TOW OOMOTKH,
TiepeceKaeT BUTKU BTOPHYHOM 0OMOTKY 1 HaBouT B Hell DJIC; B cCBapOUHOM LIETH MPOTEKAET TOK B TEUEHHE
BpEMEHH, COOTBETCTBYIOLIETO BPEMEHHU paspsiiki. KommdecTBo 3Heprum A, , HAKOIUIEHHON KOHIEHCATOPPOM,
3aBUCHT OT ero eMkocTy C 1 Harpspkerwst U:

cut
4 = T

IIpy  KOHIOEHCATOPHOM  CBapke BpeMs NPOTEKaHMS TOKA  M3MEPSEICS  COTbIMH U
JKE THICSTYHBIMH JIOJIIMH CCKYH]TBL.

IIpu cBapke neTajieill pa3HbIX TOJIIMH IapaMeTPbl PSKUMA OIMPEACISIOT HMCXOAA W3 TOJIIUHBI
HanOoslee TOHKOM Jeramm. KoHmeHcaropHas cBapka NPEUMYIIECCTBEHHO TNPUMEHSCTCS YIS CBApKU
JICTAJICH MaJIbIX TOJIIHH.

Kpome cBapku neraieii MajibIX TOJIIMH KOHICHCATOPHbIC MAIIHMHBI, PA0OTAIOIIKME HA TPHHIIHIIC
WCTIONTb30BAHMSI HAKOIUICHWS SHEPIryM, OKa3aich A(PheKTHBHBIMM TaMm, T TpeOyroTcs OOJIbIIHe
MOIITHOCTH, HAIIPAME TIPH CBAPKE AITFOMUHHEBBIX CILIABOB.

24.9. Inddy3nonnas ceapka

Jlubdy3nonnas cBapka JAeTajeld IMPOUCXOAWT B TBEPJAOM COCTOSHHM  BCJICIICTBHC
BO3HHUKHOBEHHS CBSI3¢ii Ha aTOMapHOM YpOBHE, IOSBHUBIIUXCA B PE3yJIbTaTe MaKCHMAaIbHOI'O
COMMDKEHUSI KOHTAKTHBIX ITOBEPXHOCTEH 3a CYET JIOKAJIbHOM IUIACTHYECKOH aedopMalyii IIpu
MTOBBIIICHHOW TeMIIepaType, 0OSCIIeYrBaIOISH B3auMHY0 TU(D(Y3HI0 B MPHUITOBEPXHOCTHBIX CIIOSX
COCIMHSAEMBIX MaTePHUAJIOB.

CrapuBaeMble JICTATM C/IABJMBAIOT C HEOOJBIIMM YCWJIMEM | HarpeBaroT. [lporiecc cBapku
MOCIICNIOBATEIbHO BKIIIOYACT B CeOsl BOSHMKHOBEHHE M Pa3BUTHE (DMBMUECKOIO KOHTAKTA, aKTHUBALIHIO
KOHTAKTHBIX TIOBEPXHOCTEH, B3aUMOICHCTBHE aTOMOB, B PE3YJIbTATE YEro MEK/Ty HUIMHU YCTAHABIMBAIOTCS
CBSI3H, IPUBOAIIINE K 00pa30BaHUI0 MOHOJIUTHOTO COCIHMHCHHUSI.

K pexnmvam muddy3roHHON CBapKU OTHOCSTCS: TeMITepaTypa HarpeBa, YIeIBHOE JIABIICHHE TTPH CBapKe,
BPEMS1 BBIZICPYKKH, 4 TAKOKE CTEIICHb BAKyyMUAPOBAHUSL

[ToBbIIICHHE TeMIIEpaTypbl CBapKH, KaK H3BECTHO, CIHOCOOCTBYET YBCIMUYCHUIO IOBEPXHOCTH
COIPHKOCHOBCHHSI JETAlCH M3-3a YBEIMYCHHUS IIACTUUHOCTH MeTauia. Kpome Toro, ¢ MOBBIIICHHEM
TEMIICPaTyphl YBEIMUMBACTCA CKOPOCTh JU(PQY3HMH aTOMOB, YCKOPSFOTCS IPOLIECChI OYHCTKU
MTOBEPXHOCTH METAJLIOB OT OKCHIOB.

OOBI4HO TemIIeparypy Harpesa mpu ddy3HoHHON cBapke BeiOnparor B uHTepBaie (0,4—0,8)7.,
OnmHako MeTaulbl, CKJIOHHBIC K YBEIMYCHHIO 3€pHA IIPU HArpeBe, CBAPHMBAIOT IIPH 0OJiee HH3KHX
TemMmeparypax. KpoMe Toro, crpemMsTesi CHU3HUTh TEMIIEpaTypy CBApKH TOHKHX JIeTalei BO H30SKaHHe UX



nehopmarmii. B TakoMm ciydae HeoOXoaumas TPOYHOCTh COCAMHEHHS JOCTHIAeTCSl YBEITMUYCHHEM
TIPOJIOJDKUTENIFHOCTH HarpeBa. (CBapka pasHOPOAHBIX MAaTEpUaioB MPOM3BOJMTCSI TIPH TEMIIEpaType,
BBIOMPAEMOl B COOTBETCTBHH C TEMIIEPATYPOH TUIABJICHMS HanOoJiee JIeTKOIUIABKOTO MaTepHara.

VYrnensHoe napienue mpu AMhdy3HOHHON CBapKe HE JIOJDKHO BBI3BIBATH 3aMETHBIX IUIACTUYECKUX
nedopmarmii  fmeraneli.  MakcumanbHOEe  yewiMe P, ¢ KOTOPBIM MOJKHO —C/aBIMBaTh JICTAlIH,
OPHEHTUPOBOYHO OMPEICIIOT, 3HasI TUIOIIA b COTIPUKOCHOBEHMS JICTANICH 1 CPEIHEE 3HAUCHHE TIperieia
TEKY4eCTH IPU TEMIIEPATYPE CBAPKHU:

P= O'TF.

Cpena, B KoTopoil mpoucxoauT auddy3roHHas CBapKa, B 3HAYMTEIHLHOM MEpe BIMSCT Ha
CBapHOC COC/IMHCHHE, ITOATOMY OHA YaIlle BCETO OCYIICCTBIIICTCS B BaKyyMe, UMCIOIIEM XOPOIITHE
3alIUTHBIC CBOMCTBA: HE TOJILKO MCKITFOUACTCS OKHUCIICHHE W B3aUMOJICHCTBHE C a30TOM IIPH CBapKe,
HO Y YIISIFOTCS OKCHUTHBIC TUICHKH.

[IpenmymiecTBa mudy3nOHHON CBApKU OMPEICIIIIOTCS OTCYTCTBHEM IUIABJICHUS METalIa TIpU
CBapKe, HE3HAYMTCIbHBIMA HM3MCHEHHSMH CBOMCTB OCHOBHOTO METalla, MHWHHUMAJIbHBIMU
OCTAaTOYHBIMH HaIPsDKEHUSAMHU U AehopMarusaMu; OOJIbIICH TOYHOCTHIO M3TOTOBIICHHUS Y3JIOB, YeM
IPU CBapKe IUIABJICHUEM; Majoll BEPOSTHOCTHIO OOpa30BaHUSA TPEIIMH, BO3MOXKHOCTBIO CBapKH
Pa3HOPOAHBIX METAILIOB.

24.4. HOyKIIMOHHO-TIpeCcCcOoBast (BHICOKOYACTOTHAS)
CBapkKa

MaxkcuManbHyl0 IUIOTHOCTh IEPEMEHHBIM TOK HMEET Ha IOBEPXHOCTH IPOBOJHHUKA,
KOTOpasi HarpeBaeTcs 00JIbllle, YeM BHYTPEHHHE clIoM MeTasuia. [Ipyu HHAYKIMOHHO-TTPECCOBOI
U PaAroOYacTOTHOW CBapke 3TOT 3(P(HEKT MOXKET ObITh MCIIOJB30BaH IS MECTHOTO HarpeBa
JieTasneil, mpuyeM ueM O0JIblIe YacToTa TOKa, TeM 3¢ (eKTHBHEE TOBEPXHOCTHBIN HarpeB:

1
X

nfu
rae A — rayOMHa TIPOHUKHOBEHHMS TOKa,f— dYactoTa TOKa, V — yIenbHas
AJIEKTPONPOBOIMMOCTh METAILIA, JETAIN; [l—MarHuTHas: IPOHUIIAEMOCTb TIPOBOTHHUKA.

Wunykiuonnas capka (puc. 24.8, a) 3akio4aercsi B HarpeBe CBapUBACMbBIX KPOMOK
UHIYKTOpOoM 2. YacToTa TOKa B 3aBUCUMOCTH OT HCITOJIb3YEeMbIX THIIOB
redeparopa paBHa 2,4—8,5 kI'. HarpeTsie KpOMKH 3arOTOBKH CKUMAIOTCS C TIOMOIIBIO POJIMKOB
3, KOTOpble W 3aBEpINAIOT TIPOIECC CBAapKU. [Ipy WMHIYKIMOHHOW CBapke IUTaBIICHUS
KPOMOK HE MPOHMCXOJHWT, TO3TOMY OKCHIBI M3 CThIKA B MOMEHT CIaBIMBAaHUS HE MOTYT
YAQIATHCS, 9YTO OTPAHUYUBACT €€ MPUMEHEHNE TIPU CBAPKE HU3KOYTIIEPOIUCTHIX CTAJICH.

A=

Puc. 24.8. Cxema cBapku TpyO: @ — WHIYKIMOHHAST, 0, 6— PaIi0YaCTOTHAs



Csapka Tokamu paanodactotsl (yacrora 70—450 kI'1) mpouU3BOAMTCS MOJBOJOM SHEPTUHU
yepe3 CKOJb3AIne KOHTaKThl (puc. 24.8, 0) uiu ¢ momMoIso nHAyKTOpa 2 (prc. 24.8, 6).

IIpu pammouacroTHO# cBapke (puc. 24.8, 6) KOHTAKTHI 2 u 3 CKOJB3ST IO IOBEPXHOCTH
JBIDKYIIECHCS 3aroToBKd 1, GopMHpyeMOil W3 JIGHTHI C IOMOIIBIO NPIKUMHBIX POJIMKOB S B
CHEIUAIbHOM YCTaHOBKE. TOK MOABOJUTCS K KaXKJIOM KPOMKE Yepe3 CBOM CKOJB3SIIMA KOHTAKT OT
reHepaTopa pagruovacTOThI.

B 3arotroBkax TOK MpOXOIUT MO CBapUBACMBIM KPOMKaM J0 MECTa UX
COIPUKOCHOBEHHSI, OIUIABJISET WX, obecrieunBas TpeOyeMbId HarpeB Iepes OCaaKoil KpOMOK
MPYO>KUMHBIMU  pOJIMKaMH. J[pyroil BO3MOKHBIN IyTh Ui TOKA — IO OKPY>KHOCTH 3arOTOBOK.
OnHako TpH MaJIOM PAcCTOSHUHM OT TOKOMPOBOJOB JI0 MECTa KOHTaKTa 3aroTOBOK YIaeTcs
TOOUTHCSI TAKOTO TOJIOKEHUSI, TP KOTOPOM COMPOTHUBIICHUE TOKY O OKPYKHOCTH 3arOTOBOK
Oynet OoJbIlle, YEM IO CBApUBAEMBIM KPOMKaM, M TMOTEPH Ha IIYHTHPOBAHUE OKA3bIBAIOTCA
HE3HAYUTEITLHBIMH.

Capka ¢ OABOJOM TOKa Y€pe3 CKOJB3SIINE KOHTAKTHI MPUMEHSETCS IS TOHKOCTEHHBIX
3aroToBoK. Hemocratkom ee sBisieTCsl HEOOXOAUMOCTh UMETh KOHTAKThI, KACAHHE KOTOPBIX C
MMOBEPXHOCTHIO JIBIDKYIICHCS 3aroTOBKM MOXXET HapylIaThCs, B PE3yJIbTaTe MOBEPXHOCTH
KOHTAKTOB U 3ar0OTOBOK MOAIUIaBIIsIeTCA. KOHTaKThI, KpOME TOTO, MPUXOAUTCS YaCTO 3aMEHSTh.

[Tpu pagmouyacToTHO# cBapke 1Mo BTOpoi cxeme (cMm. puc. 24.8, B) TpyOHas 3arotoBka 1
SIBJISIETCSl KaK ObI BTOPUYHBIM BUTKOM TpaHC(hOpMaTOpa, KOHI[BI KOTOPOTO 3aMBIKAIOTCS uepe3
CBapuBaeMbI€ KPOMKH B MECTE MX COMPUKOCHOBEHUs. [loa AeiicTBHEM BBICOKOYACTOTHOTO TOJIS
WHIYKTOpa 2 B 3arotoBke HaBoauTcs DJIC u maayupyetcs Tok. [Ipoxois 1o 3aroToBKam, TOK B
MECTE€ HX CONPHKOCHOBEHHS OIUIABIIAET KPOMKH, KOTOPHIE CBApUBAIOTCS B peE3yibTaTe HUX
COMMKCHUS IO/ ICHCTBUEM TPYIKUMHBIX POJUKOB 3. [[JIsl YCHIIGHHUST MarHWTHOTO TIOJISL B 3aro-
TOBKH MO>KET BCTaBJISATHCS (PEPPUTOBBIN CTEPKEHD 4.

CBapka MO BTOPOM CXeME MPUMEHSIETCS Il TOJCTOCTEHHBIX 3arOTOBOK CPaBHUTEIHHO
MaJIoro JMaMeTpa, Tak Kak B TPOTUBHOM CIIydae BO3PACTAIOT MOTEPH MPHU MPOXOKJICHUU TOKA B
3aroTOBKaX.

PaarouacTtoTHas cBapka BBICOKOIPOM3BOIMTEIbHA, CKOPOCTh ee¢ gocturaet 0,25 m/c u
Oonee. BcenenctBue Manmoil TIyOMHBI TIPOHMKHOBEHHSI TOKa METaUl  PACIUIaBIISICTCS
HETIOCPEACTBEHHO Y TOBEPXHOCTH KPOMOK, 30Ha TEPMUUYECKOTO BIUSHUS Mayia B AeopMalvii B
CBSI3U C 3TUM IOJIY4alOTCSl HE3HAYUTEIIHHBIMHU.

PaguouacToTHOM  CBapkKOM MOXXHO CBapuBarTb HHU3KO- M BBICOKOYIJICPOJHUCTHIC,
JIETUPOBAHHBIC CTalK, AJIOMHHHUMA, MeJb, JIaTyHb, TUTaH M IUPKOHUN. Ee mpumeHsOT mpu
u3rorosicHus Tpyo auamerpom ot 10—12 no 1000—21200 MM Kak IPSAMBIM, TaK M CIIUPATbHBIM
IIBOM, a TaKKe TPYOHBIX 3aroTOBOK ISl TOCICAYIONIEro TMOJIYYeHUS W3 HUX CHIIb(OHOB
Pa3IMYHOTO HA3HAYEHHS, BOJIHOBOHBIX TPAKTOB aHTEHHBIX YCTPOUCTB U T. 1. [Ipumensercs 3ta
CBapKa U I U3TOTOBJICHUS U3/CJINIA 00JIee CJI0KHOM KOH(HUTyparuu.

KoHTponbHbIE BOITPOCHI

1 IlpuBenure CpaBHUTEIBHBIE XAPAKTEPHCTHKH TEPMHYECKHX M TEPMOMEXAHHYECKHX CII0OCOO0B
CBapKH.

2. Kakue (hakTopsl MOI'YT IMOBJIMSATH HA IIPOYHOCTE TOYKH IIPH KOHTAKTHOM CBapKe?

3. KakoBBI 0COOEHHOCTH TEXHOJIOTMH CBAPKH KJIEECBAPHBIX COETMHEHHIA?

4. HazoBuTe CriocoOb! ITOBBIIICHIS ITPOM3BOAUTEIIEHOCTH TOYSUHOM CBAPKU.

5. Uem oﬁbfigHI/rrB IOBBIIICHHBIC 3aTpaThbl SHEPIHMM IIPH POJIMKOBOM CBAapKe II0 CPaBHCHHUIO C
TOYEYHOMN ?



