CABUTA M IOKA3aTeJsl HAIPSKEHHOIO COCTOSIHUS, MPOU3BOJUTCS MOCTPOCHHE IPO-
rpammbl Harpyxenus A(IT). [lasiee B 3aBUCUMOCTH OT MapaMeTpOB MOJYyYSHHOH TPo-
IpaMMbl HarpyXEHUsI TPOU3BOAUTCS ONUCAHNUE CTPYKTYPHOTO COCTOSIHUS METAJLIa.

[TonyyeHHbIe pe3ysbTaThl MOTYT OBITh MOJIOKEHBI B OCHOBY METOJIMKH MPOEK-
TUPOBAHUSI TEXHOJOTMYECKUX MPOLECCOB J1e(POPMAMOHHOTO HAHOCTPYKTYpUPOBA-
HUSL U pa3pabOTKH HOBBIX TEXHOJIOTMYECKUX METOJ0B MHTEHCUBHOIO IIACTHYECKOTO
ne(popMUpOBaHUSL.
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NUMERICAL SIMULATION OF WELDING DISTORTION IN THIN
PLATES
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Abstract.This work describes a three—dimensional thermo—mechanical finite el-
ement analysis of a single weld bead—on-—plate of austenitic stainless steel. The over-
all aim is to validate the use of finite element (FEM) weld simulations to accurately
predict distortion states for use in the assessment of welded components [1, 2, 4, 6].

The study uses the example of butt welding thin rectangular plates, the results of
main interest being the out—of plane distortion and longitudinal residual stresses.
Melten puddle motion (speed of welding) is modeled by using time dependent birth
and death element method [3, 7]. Three dimensional nonlinear—transient heat flow
analysis has been used to obtain the temperature distribution, and then by applying
thermal results, stress and deformation distributions are obtained during welding and
after cooling. The FEM model results are compared to experimental data and control
of welding distortion in thin welded structures.
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Thermal

Temperature Specific Conductivity ;[:‘(lecl expansion %gﬁﬂ%uz Poisson's

(C) heat(J/Kg'C) (J/IMCS) (MPa) coe(fcf:l_cil)ent (GPa) ratio

0 462 14.6 265 1.70E-05 198.5 0.294
100 496 15.1 218 1.74E-05 193 0.295
200 512 16.1 186 1.80E-05 185 0.301
300 525 17.9 170 1.86E-05 176 0.31
400 540 18 155 1.91E-05 167 0.318
600 577 20.8 149 1.96E-05 159 0.326
800 604 23.9 91 2.02E-05 151 0.333
1200 676 32.2 25 2.07E-05 60 0.339
1300 692 33.7 21 2.11E-05 20 0.342
1500 700 120 10 2.16E-05 10 0.388
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MEXAHMNYECKHUE CBOUCTBA CBAPHBIX COEJIMHEHUM,
BBIITOJIHEHHBIX C UCIIOJIb30BAHUEM SJEKTPOJIYTI OBOM
U DJEKTPOHHO-JYYEBOM TEXHOJIOI'M1 CBAPKH

N.J1. TToGous', I-p TeXH. HayK, /1.B. FOmkesna', A.E. Konecaukosa®
' ®Ou3mKo-TeXHIYECKNUiA unctutyT HAH benapycu,
206 beIMHEHHBIIT nHCTUTYT MammHocTpoennss HAH benapycn,
(r. Munck, PecniyOnnka benapych)

BBenenune. OCHOBHBIM BHUJIOM CBAapKH B HACTOSIILIEE BPEMsI SIBJSIETCS IEKTPOIY-
roBas (D1C). CtpykrypHble npeBpaiienus, npoxoasamue npu I/C B mBe U okoJio-
IIIOBHOM 30HE, 3a4acCTYyI0 OKa3bIBalOT HETaTUBHOE BIIMSHME HA MOKa3aTelld KOHCTPYK-
TUBHOW MPOYHOCTU coeuHeHUi. [lepcrnekTUBHBIN crioco0 MoydeHHs] Hepa3beMHbIX
COEIMHEHUI — 3JIEeKTpOHHO-Ty4YeBas cBapka (3JIC), npu KOTOpoil HarpeB OCyIIEeCTB-
JSI€TCA PHEPTrUEH MydKa YCKOPEHHBIX AJIEKTPOHOB, KpailHE HEJOCTATOYHO MPUMEHS-
ercsa B bemapycu. DJIC BcieacTBrE TOKAIM30BAHHOTO BO3/IEHCTBUS COMPOBOKIACTCS
MEHEE MHTEHCHUBHBIM pa30rpEBOM OKOJIOIIOBHOM 30HBI. B pabore mpoBeneHbl cpaB-
HUTEJbHBIE UCCIEA0OBAHNS MEXAHMYECKUX CBOWCTB CBApHBIX COECIMHEHUM, MOIYyUYEH-
HeIX MeTogamu DJ1C u DJIC.

Mertoauku ucciaegoBanuii. OObEKT HCCIEOBAHUS — I€TAb «ITOBOPOTHBIN KY-
JaK—CyNmnopT», NMpUMEHsAeMas B aBTOOYCHOM MPOMU3BOJCTBE HA MHHCKOM aBTOMO-
OwibHOM 3aBoje, BeimoiaHeHa u3 ctaned 10XCHJ u 40X. Pa3mepsl skcnepuMeH-
TaabHbIX 00pa3iioB 120x120 mm, Tonmunaa 8§ MMm. DJIC npoBoauiIace B cpejie aproHa
C UCIOJIb30BaHUEM CBApOYHOro noiyaBroMara VarioStar L50 3a Heckonbko mpoxo-
noB. DJIC BemonHsuin Ha anmnaparype 3JIA—15 co CKBO3HBIM NPOIUIABICHUEM 3a
IPOXOJ MO JBYM CXeMmaM: Ha XoJoaHbIX 3aroToBkax (DJIC-X3), a Takxke ¢ npenBa-
PUTENBHBIM HarpeBOM 30HBI COeIMHEHHS pachokycupoBaHHbIM JTydoM (DJIC-ITH).

HcnbiTanus Ha pacTsbkeHHe o0pas3lioB MPOBOJMIMCH HA WCIBITATEIBHOW TH/I-
paBnuueckoit mammHe INSTRON Satec 300LX. TepmocTs MaTepuaia u3mMepsiach
MeTosioM Bukkepca. HanpskeHns B CBapHBIX y3JIax ONpPENEsINCh METOIOM PEHTIe-
HOBCKOM TEH30METPHUH C HCIOJIb30BAHNEM HAKIOHHOW CHEMKH.

PesyabTaTrbl  ucciiefoBaHuii. Pe3ynbraThl  IIPOBENEHHBIX  MCCIIECIOBAHUN
CBOMCTB CBapHbIX COECUHEHUH, BHIIMOTHEHHBIX M0 PA3JIMYHBIM TEXHOJIOTHSIM, CBHUJIE-
TEIbCTBYIOT O CYIIECTBEHHOM UX pa3inuuuu. M3 pacnpeneneHus MUKPOTBEPIOCTH IO
CEYEHHUIO CBAPHOI'O COEIMHEHUS BUIHO, 4TO B y3ie, noisyyeHHoM OJIC-IIH, no
CPaBHEHUIO C OCTAJbHBIMU 00pa3liaMH, MPAKTUUYECKU OTCYTCTBYET MOBBIIIEHUE TBEP-
JIOCTH CO CTOpPOHBI cTanu 40X.
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