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Numerical Study on the Thermal Model of High Power Density Welding

SH. Lee*, SK. Koh**

Key Words : Keyhole, High Power Density Welding(ZolU A Yx=873), Heat Affexcted Zone(d @ I+,
Finite Volume Method (5-3H4 2 %)

Abstract

A numerical study was performed to investigate the flow field and the heat transfer characteristics
occuring in high power density welding which is important in many fields of engineering applications.

A two dimensional quasi-steady state of keyhole welding model is simulated by using the finite volume
methods. It is shown that the shape of isothermal line is elliptic and the temperature gradient is very
steep compared with other welding method and the welding speed has on welding width and observed
beam power.
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Table 1 Values of the Physical Parameters for Iron

Tu TM p hsx M k s s k L QL
© (©) (g/cm) ey (g/cms) (J/emsC) (cni/s) (J/emsC) (cni/s)
2726 1371 72 266.7 0.0225 0.694 0213 0.37 0.0551
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Fig. 18 Solid-liquid interfaces at different welding speeds
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Fig. 19 Temperature history of a fixed point(x=0,
y=0) on the welding path
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Fig. 20 Minimal heat supply vs welding speed
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