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Study on 3-D joint seam tracking control in non-ferrous metal
complicated curve surface laser welding

GONG Shi-hua, YU Jun-feng, HUANG Yu, YANG Jian-zhong, WANG Ping-jiang
( State Engineering Research Center of Manufacturing Equipment Digitization, Huazhong University of Science and Technology,

Wuhan 430074, China)

Abstract: In order to realize 3-D joint seam tracking accurately in the process of non-ferrous metal complicated curve
surface laser welding, the 3-D joint seam real-time measurement was adopted to compensate for the joint seam deformation
dynamically. The control arithmetic and key technologies for 3-D seam welding-measuring integration control system were
studied, including the mathematics model of motion control, the scheme of welding path and measuring path, the real time
inspection and dynamic compensation in welding, etc. The proposed arithmetic was testified by the experiment in which the non-
ferrous metal with less than 3mm thickness was welded by 4kW fiber laser. The test indicates that the 3-D joint seam welding-
measuring integration control system can achieve the /3~D, joimt seam’s online inspection, real time welding and dynamic
compensation quickly and precisely, which satisfies the\ri€dsuring system’ s precision requirement.
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Fig. 1 Machine tool motion and its structural scheme
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Fig.2 Measuring unit for 3-D joint seam
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Fig.3 Motion trajectory planning for measuring and welding
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Fig.4 Macthing of the welding point and the measnring point
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Fig.5 3-D joint scam measuring in non-ferrous metal
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Fig. 6 Measuring resulls for a joint seam at different angle
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Fig.7 Scheme of welding points and measuring poinls
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Fig.9 3-D welded seam image
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