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Abstract: In the preparation process of Ni-TiC composite coating, the coating preparation effect is poor
due to the influence of nonlinear parameter fluctuations and complex interaction relationships between
multiple parameters. In order to achieve the desired coating effect, a study was conducted on the process
parameter optimization method of Ni TiC composite coating based on improved particle swarm
optimization backpropagation neural network (PSO-BPNN) using pulse load electrodeposition method to
prepare Ni TiC composite coating environment. Firstly, the process of Ni-TiC composite coating was
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analyzed to explore the effects of three process parameters: TiC particle concentration, current density,
and pH value. Based on this, an orthogonal experiment was designed to carry out preliminary optimization
of process parameters of Ni-TiC composite coating. Finally, taking the obtained orthogonal experimental
results as input, a BP neural network was used to construct and train an optimization model for the process
parameters of Ni-TiC composite coating. The improved PSO algorithm was applied to optimize the BP
neural network model parameters, and the process parameters of Ni-TiC composite coating were
optimized. The experimental results show that the application of this method can optimize the preparation
process parameters of Ni-TiC composite coatings, and the composite coatings prepared using the

optimized process have stronger corrosion resistance.

Keywords: improving PSO algorithm; BP neural network; Ni-TiC composite coating; process parameter
optimization; orthogonal experiment; pulse load electrodeposition method
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Fig.1 Schematic diagram and scene diagram of Ni-
TiC composite coating prepared by pulse load

electrodeposition method
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Tab.1 Factor level table of orthogonal experiment
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Fig.2 BP neural network structure diagram
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Tab.2 Orthogonal experimental results

S si(g- LYy | z/(A-dm™2) v JE ALV
i

1 16 1 2.5 -0.2712
2 16 2 4.5 —0.274 3
3 16 3 6.5 -0.2722
4 24 1 4.5 —0.268 1
5 24 2 6.5 —0.275 4
6 24 3 2.5 —0.258 2
7 32 1 6.5 —0.269 4
8 32 2 2.5 —0.2513
9 32 3 4.5 —0.255 1
Ki | 02726 | —02696 | —0.2602 —
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Tab.3 Normalized data table
SEHmIY | /(gL | Z/(A-dm2) | v | EbhEAV
1 0.00 0.00 0.00 0.17
2 0.00 0.50 0.50 0.05
3 0.00 1.00 1.00 0.13
4 0.50 0.00 0.50 0.29
5 0.50 0.50 1.00 0.00
6 0.50 1.00 0.00 0.72
7 1.00 0.00 1.00 0.26
8 1.00 0.50 0.00 1.00
9 1.00 1.00 0.50 0.83
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Fig.3 BP neural network parameter training error
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Fig.4 Potential change results
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Tab.4 Comparison of coating performance
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