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A Study on the Prediction of the Welding Distortion

for GMA and SA Weldment of 9% Ni Steel
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ABSTRACT The purpose of this study is to evaluate the behavior of the welding distortion of the 9%
Ni steel weldment involving the martensitic phase transformation. In order to do it, an uncoupled
thermal-mechanical finite element (FE) model was developed to evaluate the effect of the phase
transformation on the distortion for the weldment. High speed quenching dilatometer tests were
employed to define the variations of the coefficient of thermal expansion (CTE) with the fraction of the
martensitic phase transformation, which strongly depends on the cooling speed after welding.
Comprehensive experiments for the welding distortion of the weldment with reference to welding heat

input were employed to verify the FE model.
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Fig. 1 Variation of thermal strain of 9% Ni
steel with cooling rate
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Fig. 2 Changes of angular distortion at the SA
butt weldment of 9% Ni steel
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Fig. 3 Changes of angular distortion at the
GMA fillet weldment of the 9% Ni
steel
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