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Laser Cladding Optical System with Variable Circular Light Spot
Based on Adaptive Mirror

Qin Yingxiong*, Zhang Huaizhi, Chang Siyi, Pan Xinyu, Tang Xiahui
National Engineering Research Center for Laser Processing, School of Optical and Electronic Information,

Huazhong University of Science and Technology, Wuhan, Hubei 430074, China

Abstract In order to realize the laser additive manufacturing of complex parts with unequal wall thickness, a
variable circular spot laser cladding optical system based on adaptive mirror is proposed. The system consists of
reflective parabolic collimating mirror, reflective adaptive mirror and reflective parabolic focusing mirror. The air
pressure proportional valve is used to adjust the gas pressure in the adaptive mirror cavity, to change the radius of
curvature of the adaptive mirror surface, and make the beam incident on the reflective parabolic focusing mirror at
different convergence angles or divergence angles, so as to change the spot size acting on the surface of the
workpiece. Physical model is established based on adaptive mirror variable spot optical system, and using Matlab
and Zemax softwares, the effects of the range of the adaptive mirror focal length, the focal length and position of the
reflective parabolic collimating mirror and the reflective parabolic focusing mirror, and the parameters of the fiber
laser source on the variable spot characteristics of the system are analyzed. A 6 kW fiber laser is used to carry out
cladding experiment according to the scheme of variable spot, variable power, constant speed and constant power
density, and an elliptical workpiece with a wall thickness of 3—8 mm is realized.
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Fig. 1 Reflective variable spot focusing system
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Fig. 2 Equivalent optical path diagram of variable spot optical system
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Fig. 3 Relationship between spot radius and focal length adjustment range of adaptive mirror
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