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Heat Source Modeling of Laser Keyhole Welding: Part 2-Effects of
Gap and Thickness Difference

Jae-Young Lee*, Won-Beom Lee** and Choong-Don Yoo***

*Production Engineering Research Center, LG Electronics, Pyungtack 451-713, Korea
**POSCO Technical Research Lab., Gwangyang 545-711, Korea
*#*%Dept. of Mech. Eng,, KAIST, Daejon 305-701, Korea

Abstract

A three-dimensional Gaussian heat source model is modified to include the effects of the gap and thickness-
difference for the laser keyhole welding. The gap of the butt joint influences the welding efficiency such that the melting
area decreases linearly with the gap. When the different plate thickness is used such as the tailored blank welding, melting
areas of the thick and thin plates are predicted by introducing the thickness-difference factor. The calculated results
using the modified heat source show reasonably good agreements with the experimental results.
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Fig. 2 Notation of butt weld
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Table 1 Material properties of base metal

7860 keg/m’ (steel)
1.161 kg/m® (air)

30 W/mK (steel)
2.63%10 2 W/mK (air)

795 J/kg K
1860K

Mass density

Thermal conductivity

Specific heat

Melting temperature
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