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Influence of blue and infrared laser hybrid welding process
parameters on weld appearance of copper plate
ZHENG Jiangpeng, SUN Tao ,YANG Junhong, WANG Xiao
(Guangdong Key and Core Technology Innovation Institute, Guangzhou 510700
Abstract: Copper is widely used in electrical equipment, electric vehicles and other manufacturing fields
because of its excellent conductivity and thermal conductivity. With the increasing requirements of high
current transmission and high dynamic load in these fields, the demand for reliable welding of copper bars
with large section thickness is becoming more and more urgent. Blue-Infrared hybrid laser welding can not
only improve the absorptivity of copper to traditional infrared laser and reduce spatters, but also overcome
the problem of low power of blue light laser at present. It shows great potential in the rapid and
high-quality welding of copper. At present, there is few research on the Blue-Infrared hybrid laser welding
process. In this study, the BOP welding test of 8mm thick T2 copper plate was carried out by using
Blue-Infrared hybrid laser welding equipment, and the effects of infrared laser power and welding speed on
welding spatter and penetration were studied, the role of blue and infrared laser in the hybrid welding
process was discussed. The results show that there are serious spatter phenomenon and hole defects in
single infrared laser welding, while these can be greatly reduced with the combination of blue laser, which
is helpful to improve weld appearance and consistency. Blue light power has little effect on welding
penetration which mainly depends on the infrared laser power. With the increase of infrared laser power,
the weld width and penetration gradually increase, and the penetration is approximately linear with the
infrared laser power. With the increase of welding speed, the weld narrowed, and the penetration gradually
decreased. The relationship between penetration and welding speed was approximately cubic.
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Table 1 Comparison of weld appearance and cross section morphology of IR laser and hybrid laser welding

Welding Process Weld appearance Weld cross section
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Single IR welding (Pir=5850W,
V=30mm/s)

Hybrid laser welding (Ps=850W,
Pir=5000W, V=30mm/s) ‘ -
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