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Laser Butt Welding for Copper-Steel Joint
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<' School of Materials Science and Engineering . Shanghai Jiaotong University . Shanghai 200240, China>

Huang Jian'* Yao Chengwu'** Wu Yixiong'**

* Shanghai Key Laboratory of Materials Laser Processing and Modification , Shanghai 200240, China

Abstract Theory analysis shows that the copper molten amount has great influence on the joint of copper-steel
welding for the large difference in physical and chemical properties between copper and steel. Considering the high
laser reflectivity of copper. laser welding for copper-steel joining based on slope butt joint and laser beam offsetting to
the steel side is researched. Copper-steel butt joints are welded under three different welding parameters. The
observation of microstructure and the measured mechanical properties show that joint quality strongly depends on the
molten amount of copper in weld. When the copper molten amount is small, the interface between the copper and the
weld is clear, and the joint has no defect and shows good mechanical properties. When the copper molten amount is
large, there is no clear interface between the copper and the weld, pores and cracks are observed in weld, and the
mechnical performance of joint is poor. Experiment results indicate that with the laser beam offset of 0.8 mm. A low
fusion ratio of copper and steel is achieved and a defect free joint is obtained.
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Table 1 Chemical composition and mechanical properties of T1 copper and Q235A
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Fig. 1 Phase diagram of iron-copper
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Table 2 Welding parameters

Thickness Laser power Welding speed R
Sample /enm kW (m /min) a /() d /mm t /mm
1 10.0 11.0 1 85 0.8 3.0
2 10.0 11.0 1 85 0.4 .
3 10.0 11.0 1 90 0.4 3.0
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Fig. 3 Stress-strain curve of the joint samples
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Fig. 4 Measured microhardness profiles of joints
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Fig. 8 Microstructure of weld bead of joint 1
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