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Abstract: In this study, straight slot welding was carried out using a 316L stainless steel test block, and
numerical simulation of the slot weld process was performed using finite element analysis. Data on the
residual stress were obtained at equally spaced points on the top surface of the test block along directions
parallel and perpendicular to the welding direction. After electrolytic polishing of the top surface of the
block, the residual stress was measured by the X-ray diffraction method. The calculated weld residual stresses
were compared with the measured data, and they were in good agreement with the data. The weld residual
stress distribution inside the plate was determined from the results of finite element analysis, and the
characteristics of the distribution were discussed in detail in this paper.
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Fig. 1 Dimension of slot welding test specimen
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Fig. 2 Weld residual stress measurement points
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s, 533
(Avg: 75%)
+4.051e+02

+1.712e+01
-3.831e+01
-2.374e+01
-1.492e+02
-2.046e+02
-2.600e+02

27: Step Time = 1.000
s, 833

Var:' Deformation Scale Factor: +1.0008+00

400

= 200 [T n
o
s -R.D
— 0 gtT 200 o e ecccmam-
1]
@ 'y A
5 200 . - ——FEMV1X
K]
———-FEMV1Z
R "
g i 4 Measured V1-X
o -600
B Measured V1-Z
£ \
-800 i It It Il i 1 L I
0 20 40 60 80 100 120

Distance from Weld Center to Plate Edge (mm)

Fig. 11 FEM weld residual stress distribution on
V1 line comparing with measured stress
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