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Effect of laser incident angles on welding performance of
galvanized sheet for vehicle body

CHEN Gen-yu'? - WANG Zu-jian' , MEI Li-fang' , LI Shi-chun'
(1. State Key Laboratory of Advanced Design and Manufacturing for Body, Hunan University, Changsha 410082, China; 2. La-
ser Research Institute, Hunan University, Changsha 410082, China)

Abstract. In order to study effect of laser incident angles on welding performance of galvanized sheet, (irstly orthogonal test
was adopted to obtain ideal welding parameters at normal incidence through analyzing the weld topography, tension and shear
load. Then galvanized sheet welding tests at different incident angles were carried out under the same ideal parameters at vertical
incidence. The transverse weld topography, the connect width between plates and tension and shear load were analyzed when the
incident angle changed. The research results show that fine weld topography and greater tension and shear load can be obtained at

incident angle less than 30°;the connect width between plates has an significant influence on tension and shear load; slight
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change of the gap between plates will bring large effect (on the critical incident angle.
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Table 1  Chemical composition of DC56D + ZF (mass [raction)

grade sf steel C Si Mn P S
DC56D + ZF 0.014 0.008 0.118 0.014 0.012
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Fig.2 Experimental set-up
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Fig. 1 Experimental principle BT,
Table 2 Welding paraments
group laser power/W  welding speed/( mm + min ") gas-flow rate/( L+ min~") gap/mm defocusing distance/mm
1.2mm + 1. 2mm 1800 800 10 0.3 0
0.8mm + 0. 8mm 2000 1700 5 0.2 +0.4
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Fig.3 Weld topography of different incident angles
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Fig.4 Sketch of oblique incidence weld
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Fig.5 The back non-through weld topography at incident angle 40°
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Fig.6 Weld topography at incident angle 0° and 25°
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Fig. 8 The connect width between plates vs. incident angle
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Fig.9 The tension and shear load vs. incident angle
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Fig. 11  The tension and shear load vs. incident angle and different gap
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