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Abstract

This study is performed to understand three dimensional characteristics of weld residual stress for the
surface weld on the stainless steel plate. AISI 304 plate with one path weld on the surface was used as a test
specimen. Finite element analysis was done to analyze thermal transient and residual stress due to weld.
The result of finite element analysis was validated by previous paper and measurement data. Among various
techniques for residual stress measurement, instrumented ball indentation method was applied. The calculated
residual stresses by finite element analysis showed good agreement with the measured results.
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Fig. 5 Residual stress along Line 1
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Fig. 6 Residual stress along Line 2
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Fig. 10 o 44 field along welding direction as evaluated
by FEM

Fig. 8 Transverse residual stress (o1;) distribution
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Table 1 Residual stress due to cold rolling process

Distance from  Resjdual Stress (MPa)

No. Weld Center

(mm) X-axis Y-axis

1 40 -23.37 -32.34
2 30 -25.45 -33.79
3 20 -28.22 -35.73
4 10 -15.73 -26.99
5 0 -12.46 -27.70
6 -10 -18.26 -28.77
7 -20 -23.13 -32.18
8 -30 -9.21 -22.43
9 -40 -23.20 -32.22
Average -19.89 -30.24
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Residual Stress Distribution along Line 1
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Fig. 13 Residual stress distribution along Line 1
considering rolling process residual stress
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Fig. 14 Residual stress distribution along Line 2
considering rolling process residual stress
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Fig. 15 Residual stress distribution along Line 3
considering rolling process residual stress
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