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TMOBBIIEHUE KAYECTBA CBAPHBIX COEJIJMHEHUI

un.-xop. HAH benapycu, 0-p mexn. nayx, npogp. @ H. IAHTEJIEEHKO,
KaHo. mexu. nayk, ooy. O.B. IIYMOB
(Benopycckuit nayuonaibnolii mexnuueckuii ynueepcumem, Munck)

TIpeonoaicenvl Hekomopbie nOOX00blL K NOGLIUEHUIO KAYeCMBA U320MOGNIEHUSL CBAPHBIX KOHCIMPYKYUL U3 MOH-
KOAUCMOBbIX 3a20mo6oK. [logvbiuienue kavecmea cmpemuiucy 006ecnedums 3a cuem YMeHbUeHUs OCIAmMOYHbIX Ha-
npsicenutl U Oepopmayuil ceapuvix coedunenuu. [Iposedeno mooenuposanue npoyecca uze0mosneHust 0y2060t
CBAPKOU CMBIKOBLIX CoeOuHenull demanell u3 aycmenumuoi cmanu. IIpoyecc npedcmagnen ¢ suoe Komounayuu me-
MO008 CEAPKUL C NPUHYOUMETLHBIM OXAANHCOCHUEM U CEAPKU C MEPMULECKUM PACMSANCEHUEM. SHAUEHUs. MeMNepamyp
8 CBAPUBAEMbIX OeMAISX NOTYHEHbL @ pe3yibimame peuieHust OupPepeHyuaIbHo20 ypasHeuss menionposooHOCHU
C OBUINCYIYUMCS UCOYHUKOM mena. Beauuunvt nanpsicenutl u depopmayuii coeOunHsaemMvix demanell onpeoeietvl
68 pesyibmame pewieHist ypasHeHull mepmoynpyeocmu. B xo0e uccnedosanus mooenu noyueHsl 3a6UCUMOCHIU MENCOY
PACRONOJICEHUEM 30HbL OXTANCOECHUS. U OCATNOYHBIMU HANPSNCEHUSIMU, YO NO360IUI0 ONPedeimb ONMUMAIbHbLE
pedrcumvl 0Y20801L CEAPKU 05l YMEHbUEHUSL OCMAMOYHBIX HANPSNCEHUI U Oepopmayuil 8 COeOUHAEMbIX OemasX.

Knrwouesvle cnosa:. 0yzosas ceapka, ceapnoe coeouneHue, OCMamoyHvle HAnpsdiCenus, OCmamouHule oe-
Gopmayuu, ynyuuienue kavecmad.

BBenenne. AycTeHUTHBIE HEP)KaBEIOIINE XPOMOHHUKENBBIE CTalM — IIMPOKO PAcHpPOCTPAHEHHBIC IPYIIIIEI
crasieii Gyarogapst MX BHICOKMM SKCIUTyaTal[HOHHBIM CBOMCTBAM (BBICOKO# IIIACTHYHOCTH, BEICOKOM BS3KOCTH U T.IL.),
a TaKke COCOOHOCTH paboTaTh B arpeCCHBHBIX YCIOBHUSIX B IIMPOKOM IHAaNa3oHe TeMrepatyp (0T KpHOTeHHBIX
1o 750 T u 6onee). OmHuM 13 HanboJee TEXHOJIOTHYHBIX CIIOCOOOB U3rOTOBJICHUS KOHCTPYKLHIA U3 ayCTCHUT-
HBIX CTaJICH CIIy>KHT JyroBasi cBapka, KOTOPO MpHCyIe HEpaBHOMEPHOE paclpeziejieHle TeMneparyp Ipu Ha-
rpeBe M OXJIAKAECHUH, U3MEHEHHE (a30BOro COoCTaBa MeTajula AeTaleil 1 Ap., 4To 00yCIOBIMBAET BO3HUKHOBE-
HHE 3HAYMTENbHBIX HANPSDKCHUH W nedopManuy B JeTaisX. DTH HANpPsDKEHHS U leopMaly MOTYT HOBIHUSTH
Ha Ka4eCTBO cOOMpaeMoil KOHCTPYKIMH, B YACTHOCTH, IPUBECTH K U3MEHEHUSIM €€ pa3MepoB U ()OPMBI, BBI3BAThH
CHIYKEHHE DKCIUTyaTal[MOHHBIX CBOMCTB H T.1. [1; 2].

OnHUM U3 BO3MOXHBIX ITyTeH MOBBINICHNS KA4€CTBA N3TOTABIMBAEMbIX M3/ICIUH 32 CYET NMOBBILICHHS TOY-
HOCTH TIPU CBAPKE TOHKOJMCTOBBIX (TOJIIMHOM 0 4 MM) 3arOTOBOK SIBJISICTCSI HCIIONB30BAHNE PA3IMYHBIX METOI0B
Oe3nedopmanonHoi cBapku. K Takum MeTozmaMm, B YaCTHOCTH, OTHOCSTCS METOJ NPEIBApUTEILHON ehopManuy,
METO TEPMUYECKOTO PACTSDKEHHMS, METO/I ONTUMAIBbHOM ITOCIIeJOBATEIFHOCTH BBIIOIHEHNUSI CBAPHBIX IIBOB [3; 4].

Mertoz TepMUYECKOrO PacTsHKEHMS pean3yeTcsl IPH JIOKaJbHOM HarpeBe 3aroTOBKH HO/BMIXKHBIM WIIH CTa-
THYHBIM UCTOYHHMKOM TEIUIA, PACIIOJIOXKEHHBIM TapajlieNIbHO CBapHOMY MIBY. [IpH 5TOM TEXHOJIOTHYECKUMH T1a-
paMeTpamMu CBapKH SIBISIOTCS TeMIeparypa, MIMpUHA U HPOJOJDKUTENILHOCTh HAarpeBa, a TaKKe €ro JIOKalu3a-
LMsl, TO €CTh yJaJleHHe OT CBapO4HOH xyru. Eciu oJHOBpEMEHHO ¢ IYroBOil CBapKOW OCYLIECTBIISTH HAarpeB
3aroTOBOK Ha HEKOTOPOM yJaJleHUH OT CBAPOYHOM JIyTH, TO BO3ZHUKAIOT PAcTATUBAOLIIE HAIIPSOHKEHUs! B 00J1aCTH
CBapHOTO 11IBA, KOTOPBIE CIIOCOOCTBYIOT PACIIMPEHUIO 3arOTOBOK, U CXKMMAIOLINE HANPSDKEHHUS B 30HE Harpesa.
IIpu sToM OOpa3yromuecs B MPHUIETAIOIIUX OOJACTIX PACTATHBAIONINE HANpsDKEHUS OyIyT CrocoOCTBOBATH
HEWTpanM3alMy COKUMAIONIMX HANPsDKEHUH B OOJACTH CBApHOTO IIBAa JO AOMYCTHMBIX 3HAYCHWH, HE IPEBBI-
LIAIONIUX IPeJesl TEKY4eCTH, YTO, B CBOIO OYepelb, MO3BOJIUT MPENyNPEeKAaTh BOSHUKHOBEHUE IUIACTHYESCKUX
nedopmanuii B o6macté cBapHOTo mBa. [10CKOIBKY YMEHbIICHHE IUPUHBI 00JIACTH HarpeBa M yBEIUYCHHUE €ro
TEeMIepaTyphl BEAET K YBEIMUYCHHIO CXKUMAIOIIUX HANpPsDKEHUI B 00NacTH HarpeBa, TO BO3MOJXKEH 000D 3Ha-
YeHWH JaHHbIX [IAPaMETPOB, IIPH KOTOPBIX 3TH HANPSDKEHUS He IIPEBBIIANI Obl JOITYyCTHMBIX 3HAUCHHUI.

Hcnons3yemble uIsi MOJICTUPOBAHHS CBAPOYHBIX HPOLIECCOB IBYXMEPHBIE MOJIEIH — MOJEIb MONEepeYHO-
TO CEYCHHUS M MOJIENIb B IUIOCKOCTH — O0JIafaloT PSAOM IPEUMYIIECTB, K KOTOPHIM CIIEAYET OTHECTH OTHOCH-
TEJIBHYIO NPOCTOTY MX (OPMYJIHpOBaHHMs, cokpamieHne Bpemenu Boruncienuidt B 30...100pa3 no cpaBHEHUIO
CO BpPEMEHEM, 3aTpayrBacMbIM Ha BBIYHMCIICHUS IIPU aHAJIM3€ TPEXMEPHBIX MOJIEIICH CBapKH.

Tak Kak MOieJIb TIOTIEPEYHOr0 CEeYEHUsI MPENoaraeT, YTo MOTOK TeIla B HalpaBJeHHH CBAPKU PaBEH Hy-
JI10, TO B CIIy4ae CBApOYHOro Ipoliecca, KOTa TEIJIOBO MOTOK Iepel HICTOYHUKOM TeIlIa U 1103311 HEro He3HaYH-
TEJICH, TIPU ABYXMEPHOM MOCIHPOBAHMN MOXHO OOECIEYHUTh JOCTATOYHO BBICOKYKO TOYHOCTH BBIYHCICHHUH [5].
TouHOCTb BEIYHCIICHUH B paMKax JaHHOM MOZENH TaKkKe BO3PACTAaeT IPH MOACIUPOBAHNH TEIUIOBBIX IPOIIECCOB
IIPH CBAapKe METAJJIOB C HU3KOH TEINIONPOBOAHOCTEIO, HAPUMED, CTAJICH Pa3IMYHBIX MapoK, OCOOEHHO aycTe-
HHUTHBIX, TEIUVIONPOBOIHOCTD KOTOPBIX B CPEAHEM B 4 pa3za MEHBIIE, YEM Y YIJICPOIUCTHIX CTANICH.

Mopenb B IUIOCKOCTH OCHOBBIBAeTCS HA HPEAIOJIORKEHHH, YTO NOTOK TEIUIa B HAIPAaBICHHH HOPMAaJH
K IUIOCKOCTH CBapK{ paBeH HYJI0. B oTiauume oT MOJENIM NMONEpeYHOro CEYeHUs AaHHas MOJENb I03BOJISET
MIPOU3BOINTH BBIYMCIICHUS! HAYAJILHOTO ¥ KOHEYHOTO IIEPEXOAHOr0 Ipolecca, HO TpeOyeT OObIIero KoJnyecT-
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Ba BBIUMCIICHUI 3a CYET OOJBIIET0 KOJMYECTBA BPEMEHHBIX IAroB. Tak Kak B JaHHOW MOJICNIH TEIUIOBOW MOTOK
OTPaHUYUBACTCS IUIOCKOCTBIO CBAPUBACMBIX IUTACTHH, TO TOCTATOYHO BHICOKAs TOYHOCTH BBIYHCIICHUH JOCTHTA-
eTCsI IPH MOJACTHPOBAHNH CBAPKHU JINCTOBBIX 3aTOTOBOK, a TAK)KE IPU CBapKe JeTajel BEICOKOKOHIICHTPHPOBAH-
HBIMH HCTOYHHUKAMH TEIUIA, HATIPUMED, TUIa3MOMH, JTa3epOM HITH SJIEKTPOHHBIM JTydoM [6].

OcHoBHasA yacTh. [IpuMeHeHHe MeTOqa TEPMHUYECKOTO PACTSDKEHHS HE IO3BOJISET MOJHOCTHIO Tpeay-
NPEIUTh BOSHUKHOBEHHE IUIACTHYSCKOW AedOopMaIiii MpH CBapKe JHMCTOBBIX 3arOTOBOK TONIIMHON 10 4 MM
1 U30ekaTh HEJOIMyCTUMOTO HapyIIeHHs (opMbl KOHCTpYKUIWH. [lo 3Toit mpuumHe A BBIIOJHEHHS JTYyTrOBON
CBapKH ¢ MUHUMAaJbHBIMHU HANPsDKCHMSIMU U 0e3 nedopmaruii HeoOX0AMMO HCIIOIb30BaTh KOMOMHAIUIO He-
CKOJIKHX METOJIOB Oe3aeopMalMoHHON CBapKH, HaNpuMep, KOMOWHAIIMIO METOJIa TEPMHUYECKOTO PACTSKCHUS
U METOJIa CBapKH C NPUHYMTEIBHBIM OXJIAXJICHUEM BBICOKOTEMIIEpAaTypHOU obsacTu cBapHoro miBa [7; 8].
Tak Kak Ipu AYroBOW CBapKe BO3HUKAIOT PACTATUBAIOIINE HANPSHKCHUS B OOJIACTH CBAPHOTO IIBA, OXJIAXKICHHC
3ar0TOBOK MEXIy CBAPOYHOHN AYToil M 00JacThIO JOMOJHHUTEIBHOTO HarpeBa obOecrneyuBacT 3PQGEKT TepMuye-
CKOT'O PACTSKCHHS BCICICTBUEC TEMIICPATYPHOTO TpamucHTa. Takke NPUHYIUTEIBHOEC OXJIAKICHHE OTPAHUYH-
BaeT IUIOMIA/Ib ITeperpeBa MeTajuia B 00JIaCTH CBapHOTO IIBA M YMEHBIIACT CPEIHUE 3HAUCHHS CKUMAIOIINX Ha-
MIPSDKEHUH B TAaHHOH 00JIacTH.

[IpoBenenHoe B paboTe MOAEIMPOBAHUE TEPMOMEXaHHUECKUX IIPOIECCOB, MPOTEKAIOMINX TPU AYTOBOH
CBapKe TOHKOJHUCTOBBIX 3ar0OTOBOK, BKITIOYAJIO TEPMUYECKUN U TEPMOMEXaHUYECKUI aHanu3. TepMudeckuii aHamms
COCTOSUT U3 OTIepaIyii ONpe/IeIeHIS TeIIO(pU3MIECKUX CBOMCTB MaTepHaIoOB CBAPHBAEMBIX JeTallel, MOACIHPOBa-
HUS TIPOIIECCOB MEPEavr TeIla OT JBIKYIIEHCS CBApOYHOU AYTH, Pa3pabOTKH KOHEYHO-JIEMEHTHOW MOJIEINH,
BBIYKCJICHHS 3HAYEHHUN TeMIlepaTyphl HarpeBa MeTa/ula B 3aBHCUMOCTU OT KOOPJMHAT U BpeMeHH cBapku [9].
[Ipu BBHINOJHEHUU TEPMHUUYCCKOTO aHAIM3a MPOLECCa CBAPKU OBUIM 3aJaHbl TeIuio(pu3ndeckne CBOMCTBAa MaTe-
pHAaIoB JieTaliei, MPOBEICHO MOJICIUPOBAHKE TEIUIOBBIX MPOLIECCOB CBAPKH OT JBHXKYIIETOCS UCTOYHUKA TEIIA,
OIpEJICIICHBI 3HAYCHUS TEMIICPATyp HArpeBa METaJlIa COSAMHICMBIX JICTANCH I Pa3TUYHBIX MOMCHTOB CBaPKH.

3HayeHUE TEMIIEpaTyp HarpeBa MeTaia ONPEACIST B XO/€ PelIeHUs Tu(epeHIIaTbHOTO YPaBHCHHUS
TEILIONPOBOIHOCTH:

p-CdT/ 0t = I(A-OT/ dX) / dx + d(A-IT / dy) / dy + dA-IT / 02) / 0z + Q

rie P — IJIOTHOCTh MaTepuana, kr/m>; C, — ynensHas temnoemkocts, Jux/kr-°C; T — temneparypa, °C; A — ten-
JOTPOBOIHOCTD, BT/M-°C; Q — BXOIAIIH# TEIIIOBOM MOTOK, Br/m®.

Tak kak JJis ydeTa paJualliOHHbIX ¥ KOHBEKTHBHBIX MOTEPh TEIlIa MTOBEPXHOCTH CBApHUBAaEMBIX JeTajei
paccMaTpHUBaIUCh KaK MOTIOUIAIONIME TETJIO TPaHUIIbl, TO BhIpAXKEHUE [UIsl ONPEAETICHUS BXOSIIET0 TEIIOBOTO
nmotoka Q 3amuChIBAIOCH B BUJIC:

Q = Garc + Gon (.[ dv)_l — Qi (_[ dV)_l,
qKUH = -[KKOH (T—Tm.) dA,

qusn = IK'KP(T4_ To‘(l,) dA!

T71€ Qarc — TETUIOBOM MOTOK OT IJIA3MEHHOM JIyTH, BT/MS; Qon — TIOTEPH TETLIA C TIOBEPXHOCTH 32 CYET KOHBEKIUH, BT;
0.z — TIOTEPH TETLTA C TIOBEPXHOCTH 32 CUET M3IyUeHHs, BT; K., — KO3Q(HUIHEHT TemmooOMeHa ¢ BHEIIHEH Cpeoi,
Br/mM*C; kp — kooddumment temoobmena mnyuerneM (kp = 0,8); k — mocrosinnas Credana — BombiMana
(x = 5,67-10 Br/m*°C?); T,. — Temneparypa oxpyxaromeii cpeast (T, = 20°C).

OrmpeziesieHHOE B X0/ TEPMHUYIECKOTO aHAN3a PACIIpe/IC/ICHUE TEMITEPATyp MOBEPXHOCTH CBAPUBAEMBIX
Jerajed TIpu JyroBOW CBapKe C MPUHYANTEIHHBIM OXJIaXICHHEM BBICOKOTEMITEPATYPHBIX 00JIacTel CBapHOTO
COEIMHEHNS IPUBEICHO Ha pUCyHKe 1.

200

800

0 5 10 15 20 @ V, MM

PucyHok 1. — PacnpeneseHne TeMnepaTyp NoBePXHOCTH CBAPMBAEMBIX JeTajieii (M30TepMbI)
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[TonmyuyeHHBIC TaHHBIC CBUICTENHCTBYIOT 00 00pa30BaHUM TP BBITOJHCHUU CTHIKOBOTO COCIUHCHUS MPH
MOMOUIN JYTOBOW CBapKH C MPUHYIUTENbHBIM OXJIQXKIEHUEM CUMMETPUYHBIX OTHOCUTEIBLHO CBApPHOTO IIBA 4e-
penyromuxcss 00IacTel MOBBIIIEHHBIX W MOHMKEHHBIX TEMIIEPATyp, MEPEMEIIaloONINXCs BCIex 3a CBApOUHON
JIYTOH M CO3/TAIONINX YCIOBHS U PeaTH3aliid METOIa TEPMHYECKOTO PACTSDKEHUS I CBAPUBACMBIX JCTaICH.

TepMoMexaHNYECKHI aHAIN3 BKIIIOYAI PEIICHUE YPaBHEHHHA TEPMOYIIPYTOCTH Ha OCHOBE JAHHBIX O pac-
npeeTICHUH TEMIIEPATyp B CBAPUBAEMBIX JETAJSX B pa3indHbie MOMEHTHI Bpemenn [10]. B mpouecce permenust
3a/la4d TePMOYNPYTOCTH OBUIM OMpECNICHBI JUHEWHbIC nedopMaliu €y, £y, YIIOBbIC aedopMaiuu Yyy, HOp-
MaJlbHbIE U KacaTeJIbHbIe HAMPSDKEHUS Oy, Oy U Txy.

JluHeitHple U yTIIOBBIC e OpMaIiH IeTaIel onpeesieHbl 1o GopMyiam:

€x = 0U / dx, ey = 0V / 0y (nuneiinbie); Yxy = 0U / dy + dV / 0X (yrioBsie),

rae U, V —nepeMenieHns TOUYEK IETaId B HAIIPABJIICHUN KOOPIAMHATHBIX OCEH X, Y COOTBETCTBEHHO, M.

HopManbHble HANIPSKEHUS B IETANAX OBLIM OIPEAeIeHEI 10 CIEAYIOIUM (opMyIaMm:
ox=Cllex +Cl2-ey— pr, oy=Cl2¢&x +C22¢y — b'Tp,

rae T, —Temmneparypa geranei, °C.
KacatesnbHble HATIPSDKCHUS B JACTANAX OBUTH OmpenesieHsl Kak Txy = C33yxy. [Ipu 3TOM GbLTH HCIIOTB30-
BaHbI CIIEAYIONIHE 3aBUCUMOCTH MEX/y BEITHUHHAMHU:

G=E-((1 +v)-(1- 2v))™ C11 = C22 = G-(t v); C12 = Gv; C33 = G-(1 v)- 0,5;b =G-a-(1 +v).

3neck E — Monyne FOnra, Mlla; v — xoaddumnuent [lyaccona; 0 — kodQPUIMEHT TEPMHUUECKOTO PACITUPEHUS
MaTepHaia IeTajc; °oct,

B pabore B pe3ynbTare MPOBEICHHOTO TEPMOMEXaHUYECKOTO aHAN3a HANICHBI BEIMYMHBI HAMTPSKCHUHA
1 aedopmaruii, BOSHHKAIOIIMX B MPOIECCE CTHIKOBOW TyrOBOW CBAPKH TOHKOJWCTOBBIX JETANCH U3 ayCTCHHT-
HoM cramu. CBapKa BBITIOTHEHA C OXJIaXIEHHEM BEICOKOTEMIIEpaTyPHOIl 007IacTH CBapHOTO IIIBA.

Pacnipenencare BeNWYHHBI OCTaTOYHBIX HANPSHUKCHWH B CEYCHHWH CBAPHOTO INIBAa B 3aBUCHUMOCTH OT yJa-
JICHWS 30HBI OXJIXKACHUS OT CBAPOYHOI JYTH, a TakoKe MPU PA3NWYHBIX 3HAUCHUAX IIUPHUHBI JTaHHOHN 30HBI IPH-
BEJICHBI HA pUCYHKE 2. JlaHHOE pacrpe/ie]ICHUe PEICTABICHO B BUIC JIMHUN YPOBHS, KOTOPBIC OBLTH MOCTPOCHBI
0e3 UCIOJIb30BAHMUS IBYMEPHON HHTEPITOJISAIUH.
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Pucynok 2. — PacnpeneiieHne ocraTouHbIX HanpsikeHuii (MIIa) Ha mOBEPXHOCTH HCC/IeAYeMBIX 06pa3LoB
B 3aBHCHMOCTH OT y/1aJIeHHsI 30HbI oXJIaxaeHust (X) 0T CBapOYHOI Ayr'd H IUMPHHBI 30HbI (B)

B X0A€ pacucTOB YCTAHOBJICHO, YTO MIPU YMCHBIIICHUUN IUPHUHDBL obmactu OXJIAXKACHUA NPOUCXOAUT 06pa-
30BaHUC PACTATHUBAIOINX HaprDKeHI/Iﬁ B IICHTpaHLHOﬁ obnactu COCAUHCHUA. O‘-ICBI/I[[HO, 9TO ABJIACTCA CICACT-
BHUEM YBCIWYCHUA TEMIICPATYPhbl META/lJIa B MPUJICTAIOIINX K CBAPHOMY LIBY obmactsax Ipyu YMCHBIICHUUN IUPU-
HEI 00J1aCTH OXJIaXACHUA. Taxum 06p330M, PE3yIbTAThI BBIUMCIICHUN IMOKa3bIBaKOT, YTO HMCIIOJIB30BAHUC OXJIAXK-
JACHHSA MPU BBINOJHCHUN CTBIKOBOI'O COCAMHCHHSA TOHKOJMCTOBBIX L[eTaneﬁ us3 aYCTGHHTHOﬁ CTaJId IO3BOJIACT
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3HAYUTEIbHO CHU3UTH BEJIMYMHY OCTATOYHBIX HANPsOHKEHUN. B 4acTHOCTH, MPU ONTUMAIbHBIX 3HAYEHUSX [LIUPUHBI
00JIaCTH OXJIAXKICHUS MOCTE TYrOBOM CBAPKH B CPEJC aproHa C KMCIOJIb30BAHUEM TBEPAOTO THUOKCHIA YIiepoia
3HAUYCHUsI OCTATOYHBIX HANPSDKEHUH ObLIH CHIKEHBI B 1,3 pa3a o cpaBHEHHIO CO CBapKOil 6e3 OXJIaKICHUS.

3akuarwouenne. J[s onpeneneHnss MEpONPHUATHI TI0 TOBBIIIEHUIO Ka4eCTBa COOMpPaeMOl KOHCTPYKIIUH
MPOBEICHO MOJETHPOBAHUE IMpoIecca AYTOBOH CBAapKH CTHIKOBBIX COCIMHEHHH TOHKOJHMCTOBBIX 3arOTOBOK
W3 ayCTEHUTHOU cTamu. B MomenmmpoBanuu OblIa MCIIONB30BaHA KOMOWHAITNS METOJa CBAPKU C MPUHYIAUTENb-
HBIM OXJIQ)KJICHHEM M METOJla TEPMHUYECKOTO pacTspkeHus. VccnenoBanrne IpOBOAMIOCH IPH IIOMOIIH YHCIICH-
HOTO MOJICTUPOBAHMS, KOTOPOE BKIIIOYAIO CO3/aHHE CETKH KOHEUHBIX 3JIEMEHTOB, OIpEICICHUE TEIUIO(U3H-
YECKUX CBOMCTB CBapHUBAEMbIX MAaTEPHUAIOB, 3aJaHNE HAYaJbHBIX U TPAHUYHBIX YCIOBUN pacyeTHOM MOJEIH.
IIpu sTOM B MOAENH Mpoliecca TyroBOM CBapKU YUUTHIBAIIOCH SBJICHUE BHICOKOTEMIIEPATYPHOH pellakcaluy Ha-
MPSDKEHUN B COEIUHSIEMBIX JIETaNSIX.

IIpoBeneH TepMOMEXaHUYCCKUI aHAK3, B XOJEC KOTOPOTO IMOJIYY4CHO pelieHue audQepeHnaibHOro
YpaBHEHUS TEIUIONPOBOAHOCTH M JUIsl PA3IUYHBIX MOMEHTOB BPEMEHH OIpENEIeHbl 3HAYeHHsl TEeMIIeparyp,
KOTOPBIM OBIIM MTOCTaBJICHB! B COOTBETCTBHE 3HAUCHUS HAIPSDKCHUH M IeOpMannii B CBApUBAEMBIX IETAIIAX.

BrimosiHeHHBIE B paMKax aHAIH3UPYEeMOW MOAETH PacueThl MO3BOJIIIN YCTAHOBUTH B3aMMOCBSI3b MEXK-
Iy peKMMaMH{ AYTOBOH CBapKH M OCTATOYHBIMH HANIPSHKCHUSAMH U Ae(QOpPMAIMsIMHU B CBApUBAEMBIX ICTAJAX,
YTO TI03BOJIIET OCYIIECTBUTH ONTHMHU3AINIO PEKUMOB CBAPKH C IIETHI0 MUHUMH3AINN OCTATOYHBIX HAIPSKECHIH
u nedopmarmii.
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INCREASING QUALITY OF WELDING JOINTS

F. PANTELEENKO, A. SHUMAU

Some ways to increase the quality of welding canstns of the sheet pieces had been proposedsin th

work. It has been tended to increase the qualityelding constructions at the cost of reductiorrasidual

stresses and deformation of welding joints. It wagormed the arc welding simulation of butt joinfsaustenitic
steel. The process has been presented as a comhioéforce-cooling and thermal extended weldifige values
of temperature of welded pieces had been evaluatesblution of partial differential equation of hesansfer

with the moving heat source. The values of streaadsdeformation of welded pieces had been evaluaye
solution of the thermal elasticity equations. Itsavaluated the functional connections betweemdloéng zone
location and residual stresses, which allowed tlwdlated the optimal welding conditions to suplg tminimal
residual stresses and deformation of welded pieces.

Keywords: arc welding, welding joint, residual stresses,desl deformation, increasing quality.
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