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Multi-pass welding process is one of the most applicative methods of welding in various industries.
In this paper, temperature and residual stress distribution due to three pass welding of two plates
made of AISI 321 stainless steel having different thicknesses is studied. Welding process consists of
three welding passes of two Shielded Metal Arc Welding (SMAW) process and one Gas Tungsten Arc
Welding (GTAW) process. First, the benchmark plates are manufactured and welding process is
performed. The transient temperature distribution during the welding process is recorded using
thermocouples attached to the welding plates. First this process simulated experimentally and
temperature distribution during to welding process was measured using thermocouples.
Furthermore, the final residual stress distribution after welding process is measured using
incremental center hole drilling technique (ICHD). The three pass welding process was then
simulated using ABAQUS finite element (FE) code. The finite element model consists of
temperature-dependent properties of base metal and weld metal. Furthermore, moving heat source
and the element-birth technique is implemented in FE model. Experimentally measured
temperature and residual stresses provide an in-depth knowledge insight the complicated welding
process. . Comparing between the results shows that the numerical predictions and experimental
measurements have good agreement and therefore the FE developed model can be employed in
designing and evaluating of welded structures.

1-Shielded Metal Arc Welding (SMAW)
2- Gas Tungsten Arc Welding (GTAW)
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3-Incremental center hole drilling (ICHD)
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be  opulscamd S Uste eebd plSomial  niSelSoral el plSe Llasl o, GboS el Sl b,
al 5l al 5l Sy B Sl o%9
0 (GPa) (MPa) (MPa) (MPa) (105K-1) (kg1K4)  (WmiK-1)
20 029 194 241 621 420 167 496 15
100 0129 191 ; - - 167 512 1613
200 0129 186 190 - 367 71 531 17/8
300 031 180 170 469 - 71 571 17/8
400 0318 173 157 - 264 71 571 20/8
500 0318 165 144 431 - 185 611 236
600 0326 155 130 - 209 185 627 25
800 0326 133 92 414 154 185 638 26125
1000 01339 100 ; - 50 2005 . ;
1200 0342 57 ; 340 - 2005 . ;
1300 01388 20 ; - - 21 . ;
1400 01388 10 ; 159 12 . . ;
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