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Numerical Study on the Two-Dimensional Heat Flow
in High-Power Density Welding Process

Kun Joong Park, Kyung-Chun Jang and Charn-Jung Kim
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Abstract

This wotk presents a two-dimensional quasi-steady state model to study the fluid flow and heat
transfer in high-power density welding process of thin AISI-304 stainless stecl plates. The enthalpy
method and the finite volume method were used for a numerical analysis of the mushy region phase
change as well as the heat flow at the weld pool and the heat-affected zone. The results show that the
mushy region distributed around the weld pool becomes wider downstream and the surface heat losses
by convection and radiation can be significant factors in welding process especially when a welding
speed is relatively low.
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