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Investigation and development of inverse analysis method to
estimate inherent deformation of Al-alloy thin-plate joint
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Abstract: An inverse analysis combining experimental measurement and elastic finite element method (FEM) based on
inherent strain theory was developed to obtain inherent deformations of Al-alloy joint. Firstly, in order to clarify the
feature of inherent deformations in Al-alloy based on the plate joint, the thermal elastic plastic FEM was employed to
calculate the welding deformation, and a simplified simple model used to describe inherent deformations was established.
Secondly, based on the simplified model, a new method to obtain inherent deformations was proposed through measuring
the 3-D coordinates at limited locations before and after welding. Finally, the welding deformation of Al-alloy joint was
calculated using the inherent deformations obtained by the inverse analysis, and the results match both the deformation
simulated by thermal elastic plastic FEM and the measured data. The results show that it is feasible and effective to obtain
inherent deformations of Al-alloy joint using the inverse analysis method.
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