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Abstract

This paper describes the heat distribution characteristics of ASTM AI31DH36 high tensile steel for ship structures in
SkW CO; laser welding. In general, high energy of laser beam concentrates on the small area of the weldment
instantaneously; therefore, this heat transfer mechanism induces the rapid changes of temperature and mechanical
characteristics in laser welds this mechanism. So temperature distribution analysis is important to understand mechanical
characteristics of laser welds. Authors have conducted finite element simulation to analyze the heat distribution
characteristics in laser welds, The result of simulation has been verified by comparing with the metallurgical
experiment result. From the result of this study, we can accurately predict the heat distribution characteristics in laser
welds by using numerical simulation.
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Fig. 1 Schematic illustration of the laser welding
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Fig. 2 Beam intensity distribution
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Table 2 Thermal properties (at 20T )

m:}dlﬁzﬁiw Density Specific heat
(kei/h.m. ) (kg/m’) (kd/kgC)
0.108 7.812 0.11

Table 1 Chemical compositions (wt %)

C o]

Mn Cr

P Si

0.18 0.1

1.0 0.03

0.04 | 0.29
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IFig. 6 Temperature histories at weldment
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Table 3 Welding conditions
Travel speed 0.4~0.6m/min
Shielding gas N2
Focal length 50mm
Butt gap 10+ 2m
Peak power G
Pulse mode CwW
Beam mode TEMoo
Defocus -1lmm
Active medium CO»
The front The back
A
0.4
m/min
0.5
m/min
0.6
m/min

Fig. 7 Specimens after welding
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Fig. 8 Macro structure of weldment
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Fig. 9 Isothermal transformation diagram
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