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Effect of pulsed laser thermal shock to electro-deposition

Zhang Changtao, Zhang Zhaoyang, Cai Mingxia, Ding Wei, Mao Weiping, Xu Yulan
(Institute of Laser Technology, School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: Electrochemical deposition combine with pulse laser by using the thermal shock effect of laser,
which can improve deposition efficiency and processing quality. The copper was deposited by a
compound processing of laser and electrochemical in an experimental system established. The mechanism
of the electro-deposition with the thermal shock of the laser was analyzed. These forces created by the
laser make cathode substrate produce elastic deformation, changing the electrode potential and current
density, improved the electro-deposition quality. Through the processing experiment, the effect of
deposition efficiency and processing quality under different average laser power density were studied
and discussed. The results show that when the average laser power density between the 100 kW/cm? to
400 kW/cm?, the good deposition quality can be obtained. And the maximum deposition rate can be
obtained when the average laser power density about 200 kW/cm?®.
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Fig.1 Sketch of laser electro-deposition process
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Fig.2 Photo of laser electro-deposition process
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