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Abstract

Multi-pass welding of thick high-strength low-alloy steel plates involves layer-by-layer deposition of filler
materials that experience repeated thermal cycles and a complex nature of thermomechanical stress and
distortion. A quantitative understanding of the evolution of the thermal cycle and thermomechanical features
is quite a challenging task by trial and error experiments. In contrast, numerical modeling of the multipass
welding in thick sections is an efficient route for a fundamental understanding of the evolution of the coupled
heat transfer and thermoemechanical phenomena. We present here an attempt to simulate multipass welding
in thick plates with typical double-V groove geometry. The computed results of thermal cycles, weld joint
cross-sections, and thermomechanical stress and distortion are validated with the corresponding
experimentally measured results from the literature. Overall, the present work provides an efficient route to
realize a quantitative insight into the evolution of temperature field, and thermomechanical stress and
distortion in multipass welding of thick sections with complex joint geometry.
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