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Research on Cu-SiC coating plating rate prediction based
on Bayesian optimization neural network

WEI Bo, LIU Cuifang, LYU Jiaosheng
(School of Information Engineering, Zhengzhou University of Industrial Technology, Zhengzhou 451150, China)

Abstract: The plating rate of Cu-SiC coating is influenced by various factors, including current density, plating
solution composition, temperature, stirring speed, etc. There is a complex nonlinear relationship between these
factors and the plating rate. Traditional neural network models can only handle linear relationships, making it
difficult to effectively capture the nonlinear relationships and spatiotemporal characteristics between complex
electroplating data features, which affect the optimization speed and prediction accuracy of model hyperparameters.
Therefore, a prediction method for Cu-SiC coating plating rate based on Bayesian optimization neural network was
proposed. This method systematically collects data on current value, plating solution temperature, plating solution
pH value, SiC particle concentration, and plating solution stirring rate during the electroplating process, and uses
Z-score normalization method to normalize each electroplating data to promote effective comparison of the model
between different features. Desigh a BO-CNN-LSTM model for Bayesian optimization neural network, taking the
normalized results of various electroplating data as model inputs, while capturing the spatial features and temporal
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dependencies of electroplating data. Then, use Bayesian algorithm optimization layer to automatically search for
the optimal hyperparameter combination of the model. Train the model using the optimal combination of
hyperparameters and ultimately achieve efficient and accurate prediction of Cu SiC coating rate. The experimental
results show that after optimizing the hyperparameters using Bayesian algorithm, the coefficient of determination
R? of this prediction method is significantly improved, approaching 1. The deviation between the predicted results
and the actual plating rate is small, and the curve trend is highly consistent with the actual plating rate. In addition,

the CPU usage of this method is relatively low.

Keywords: electroplating data; Z-score standardization; Bayesian optimization algorithm; BO-CNN-LSTM model;

Cu-SiC coating; prediction of plating rate
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Tab.3 Electroplating data and corresponding plating rate prediction results
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s A °C pH & (g'L™h (r'min’?) (um-h™) (um-h™)

1 5 40 5.5 20 200 2.15 2.13

2 10 50 6.0 30 300 3.87 3.85

3 15 60 6.5 40 400 542 5.40

4 20 70 7.0 50 500 6.78 6.80

5 25 80 7.5 60 600 8.05 8.02
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Tab.4 Prediction potential of SiC particle composite content

in coatings
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10 96.5 84.2
15 97.2 86.5
20 96.8 87.3
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