> $9,5lsh qwdige (dg — code & i

\
% VEY Glie 9 5l pgo o)l ol g oy Lo
l”"’

\5’
@19 &l D10 sy 4105 Ji b (slb juriio (2T 9 (GOUE (w0
o (5B bga (ogainegll

" g g Uy £ 0,8 s
2l el ey oty oSS (Sl criiige oaSils dLiilen (5SS (gmeiils )
Ol el )b S 2o (1538 5 psle olSils dblyn wiige 0aSasls Ldlsn ( g2pe -
OF IV 58 g, VEe oA allie 2l o)

ouS>

el a5 M 51l lo 555 11 (g Ly el Sl g 0 ls gl g 0l Lablen glasjl SYLail (o ogaiogl] ilalad (5, g
s alS el Bilg o gz Byl g 1 dilewny (i el (6K gm an T8 5 b ailewy 25 Silaxlge T L e i8S mlio
Slp dlisw sl g, ail go (59,0 00l () Ssx slojlw ;o Q] 5ol g Sl S pren 4 09-d Olalad (g5
il 00l 4118y Wilemwy (5 2olS g s sl hg ) Elgil (Bre 4 dlde (pl j0 0l gz g Wl o s palS g (g S 0slul
99, & dlol> dilewn slo i g 00l Jate K0S 4 T6-£-7) )L..ﬂ oz | LSAWJ‘ B9 99 Q;;l TS .\,;'lj_e SaS &y
sSLl agame clizl I3l 5 50 (saaran Djgo 4 j55he casitiadll (35 90 (5, 5bex ALTE etzmen el el s 4 )5 e
)Ja'.S 5 O&MJLQ)T e (_g)li.i:? Jm‘)...) alie Sgde 6‘)’1 [N 5 Jm‘).w GALA.} el 00l C‘ JC | ._\JL)..M.: ‘_gl.aaw PR d)bw W
S L5 game slizl gy 4 Culed 0 0,00 (6, gz al )b sgame slizl (gjldae jo YU cds 5l Sl bt il so i aid S
ol odus C‘)M‘ 053 Sldes Pl:;u‘ leﬁ Leovy éLbr.al)L\ PR Ls)L..;J..\A 6_')‘)}

o ST by T S 5 g A il 50alS gl03g

Numerical and Experimental Investigation of the variables influencing
the thermal relaxation welded aluminum sheet

1%t Hussain Gharehbaghi, 2"* Reza Sarkhosh

Abstract

Welding is very important in the aerospace industry and is widely used in aerospace structures. One of the
problems that most industries are facing is created residual stress by the welding process. Residual stresses
in the surrounding areas of welding can cause cracks and crack growth, thus identifying and evaluating
residual stresses in the welded structures is necessary. There are different methods for determining residual
stress. In this paper, laboratory and numerical methods were presented for determining the residual stress.
Then, the welding process of two aluminum sheets of 6061-T6 alloy has been done and the residual stresses
have been obtained by the drilling method. Welding is done in two passes and by spot welding, the first,
the end, and the middle of the weld line are connected to prevent the sheets from moving. Also, the welding
process of the two aluminum sheets was simulated in 3D in the ABAQUS finite element software and the
residual stresses were extracted. All conditions in the finite element analysis are similar to the welding
conditions in the laboratory. Results show high accuracy in the modeling of finite element processes in the
welding process. Finally, in the finite element method, thermal stress is modeled and optimal parameters
are extracted for the above operations.

Key words: Simulation of welding process, Crack growth, Residual stress, Thermal stress
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