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A Study on the Heat Distribution and Welding Residual Stress of
Hybrid Laser-MIG Weld by Numerical Simulation
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ABSTRACT : Recently many research works are going on in the field of application of Laser-Arc
hybrid welding for superstructures such as shipstructures. However, the study on heat distribution and
welding residual stress of hybrid weld by numerical simulation leaves much to be desired. Therefore in this
study an optimized welding condition and numerical simulation for hybrid welding by using previous

numerical analysis which was used to calculate the heat source for hybrid welding has been analyzed.
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Tablel Hybrid Welding Condition

CO2 Laser | Power 8 kW
Voltage 30V
GMAW
Current | 340 A {360 A |400 A
Welding speed 1.5 m/min
Material Mild steel
Joint type Butt
Gas He 100%%
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(a) Thermal coefficients (b) Mechanical properties

Fig.l Temperature dependency of
material property
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Uniform cylinder flux (Laset)

Volume-Volume heat source
Fig.2 Schematic diagram of heat source
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Fig.3 Schematic mesh division
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Fig.4 Boundary condition for thermal
elasto—plastic analysis
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Fig.6 Welding Residual Stress(Z=9.5mm)
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