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Prediction of Welding Residual Stress by inverse analysis

by Naohiro Matsumoto

Abstract

There is Forward analysis for prediction of welding residual stress. To use this method, we must know distribution and value of the

inherent strain. Conventionally strain gage is used to measure the inherent strain. But this method need cut process, so it costs
enormous time. So, we propose a simple and non-contact predicting method of welding residual stress using inverse analysis.
In this study, measured deformation analyzed by numerical experiment. And residual stresses computed by inverse analysis with the
result of FEM. As the result of numerical simulation, it is confirmed that the estimated residual stress distribution by simple
functions show very good accuracy compared with those computed by thermal elastoplastic Finite Element analysis. So it is
theoretically proved that we can compute welding residual strain and stress in short times and noncontact situation with propose
method.
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Fig.1 Concept of a proposed method
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Fig.2 Method of identification in inverse analysis
Table 1 Parameter for inverse analysis
L=400mm Y
Partl Part2 Part3 Part4
. (40,40) (0,100) (40,40) (30,40)
100 ggg’lgd;:zf ‘I’: (200-30) | (0-100) | (200,-30) | (200.-30)
H 9 (360,40) | (100,100) | (360,40) | (370,40)
y PAAAA A A _
Welding Length 200mm 200mm 400mm 400mm

Fig. 3 Mesh division for elastic-plastic Finite element analysis
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