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Numerical Simulation and Analysis on Temperature Field for Laser
Welded Stainless Steel Lap Joint

Chu Qingchen He Xiuli Yu Gang Zheng Caiyun Zhao Shusen Ning Weijian
(Key Laboratory of Mechanics in Advanced Manufacturing, Institute of Mechanics,

Chinese Academy of Sciences, Beijing 100190, China)

Abstract Temperature field is the key factor affecting manufacturing quality in laser welding. For a nail head shape
of weld cross section in the partial penetration laser lap welding, ahybrid heat source model combined with a drailar
disk source with a Gaussian distribution on the top surface and a linear increasing column source along the depth of
weld is proposed, by analyzing the absorption mechanism of the welding material. The effect of the contact thermal
resistance between the upper sheet and bottom sheet is considered in the model. The comparison of experimental and
simulated results shows that the geometry of weld aross sections is in good agreement. In addition, the relationship is
investigated between the thermal cydes and microstructure as well as the micro hardness. Besides the heating and
oling rate, the peak temperature also has an important influence on mechanical properties of the weld The
performance of the weld is similar when thermal cycles are consistent. The numerical model can help to study the
temperature field of the laser deep penetration welding and choose appropriate laser parameters.

Key words laser technique; laser lap welding; numerical simulation; temperature field;, absorption cefficient;
thermal cydes; contact thermal resistance
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Elements Mass fraction /%

C <o0.15

Cr 17.00~ 18.00
Ni 6.0~ 8.0
Mn 1.0~ 2.0

S 0.02~ 0. 04
N <0. 10
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Fig. 1 Schematic diagram of laser lap welding
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Fig.2 Scheme of beam energy transfer in laser

deep penetration welding
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Table 2 Comparison of experimental and simulated weld cross sections
D Laser Welding speed /' Defocusing (Energy/ length) / W,/ mm D, /mm
ata set
power /W (mm/ s) distance (J/ mm) ER SR ER SR
@® 500 30 0 16.7 0. 88 0.77 1.22 1. 19
(@) 500 35 0 14.3 0. 83 0.72 1.19 1. 12
® 500 40 0 12.5 0.75 0. 67 1.12 1. 07
@ 500 45 0 11.1 0.73 0. 62 1.13 1. 06
4.2 ,
b
2 3 2
2 9 2
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