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Predictive Model of Thin-Wall Metal Parts Precision in Laser
Cladding Forming

XU Da-peng, ZHOU Jian-zhong, GUO Hua-feng, Ji Xia
(School of Mechanical Engineering, Jiangsu University, Zhen jiang, Jiongsu 212013, China)

Abstract In order to control forming accuracy of laser cladding thin-wall metal parts, on the basis of analyzing
technology theory and affecting factors of metal parts wall thickness in laser cladding, a nonlinear mapping between
wall thickness of metal parts and laser power, spot diameter, scanning speed, powder feed rate is established by
using BP artificial neural network. By using momentum coefficient, adaptive learn rates and optimized weights and
bias, the problem of BP that easily falls into local minimum point is overcome. Experimental parameters are chosen as
training samples, and BP neutral network is trained. Experimental and simulated results show that the maximum
relative error of training and testing samples are 1. 93% and 1. 19% respectively. The optimized BP neutral network
model can be used to process parameter optimization and predict forming accuracy of laser cladding metal thin-walled
component for on-line control system.
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Fig. 1 BP neural network structure
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Fig. 2 Accuracy control system of metal thin-wall

parts basing on BP neural network
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Fig. 3 BP neural network training results
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Tablel Thickness simulating and experimental results

k P /W v /(mm/min) D /mm h/mm M,/(g/min) S & € A%
1 240 150 0.4 5.0 1.4 0. 81 0. 8202 —0.0126 —1.26
2 300 150 0.5 5.5 1.4 1.05 1.0297 0.0193 1.93
3 300 150 0.4 5.0 1.4 0. 85 0. 8629 —0.0152 —1.52
4 250 150 0.5 5.5 1.2 0.9%4 0.9446 —0. 0049 —0.49
5 220 150 0.2 5.0 1.4 0. 80 0.6953 0. 0067 0.67
6 220 180 0.2 5.0 1.4 0.70 0.7941 0. 0073 0.73
7 300 189 0.2 7.5 1.4 0. 86 0.8632 —0. 0037 —0.37
% 2 BP &N KINE
Table 2 BP neural network testing
k P/W v»/(mm/min) D /mm A /mm M,/(g/min) 8 & € A/%
8 300 189 0.2 7.5 1.6 0. 85 0. 8601 0.0101 1.19
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