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Study on processing speed and surface quality of
laser-assisted composite electro-deposition

JIAO Jian, ZHANG Zhaoyang, DAI Xueren, ZHU Hao, XU Kun, GU Qinming
(School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: In order to solve the problems of slow processing rate of nano composite electrodeposition, easy agglomeration of
particles and poor surface quality of deposition layer, the method of building high energy pulsed laser-assisted nano composite
electrodeposition was adopted. Laser irradiation was used to produce localized microregion agitation to alleviate the agglomeration
of particles, accelerate the electrochemical reaction rate and improve the surface quality of deposition layer. After finite element
simulation and experimental verification, the results show that, laser and electrochemical composing can obviously increase the
rate of composite deposition, and the impact of laser can increase the binding of grain, and then promote the densification of the
coating. At the same time, this impact can also reduce the agglomeration probability of nanoparticles and refine the coating grain.

The research results will be helpful to the development of electrochemical machining technology.
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Fig. 1  Structural diagram of laser electrochemical composite deposition
process system
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Fig.2 Laser shock wave sound pressure signal under different solutions
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Fig.4 Simulation flow field of laser electrochemical composite deposition
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Fig.5 Relationship between deposition rate and r
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Fig. 6 Relationship between cathode thickness and r
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Fig.7 Relationship between pressure of cathode substrate and r
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Fig. 8 Schematic of laser electrochemical composite deposition processing

Table 1  Change of quality and deposition rate

m,/ my/ Am/ v/

laser single

pluse power/m]J mg mg mg (mg + min~")
0 5227.38  5971.39 744.01 6.2001
150 5433.39  6307.63 874.24 7.2853
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Fig.9 Deposition rate under different conditions
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Fig. 10 Surface morphology of coatings under different laser energies
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