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Abstract
determines the quality of the three-dimensional laser milling. There are many mutual factors affecting the laser

Three-dimensional laser milling is based on the single layer milling. So, the depth of single milling

milling., which can not be expressed as a linear relationship. Based on the artificial neural networks, the bidirectional
feed-forward back propagation (BP) neural network models of milling width and depth are set up with Matlab
platform. The neural network models are tested using samples obtained from the laser milling experiments. The
results show the feed-forward BP neural network with hidden layer can predict and optimize the process parameters.

Which is helpful to reduce the times of experiments.
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Fig. 1 Model of BP neural network. (a) Process parameters to the milling depth; (b) milling depth to process parameters
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Fig. 3 Two kinds of convergence of neural network learning curve. (a) Process parameters to milling depth;

(b) milling depth to process parameters
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Table 1 ANN test and forecast of the process parameters to milling depth
Laser Scan Defocus BP forecast Actual Error
No power /W speed /(mm/s) amount /mm depth /mm depth /mm rate /%
1 90 6 2 0.2167 0.22 —1.50
2 75 6 2 0. 1864 0.182 2.42
3 60 8 2 0.128 0.124 3.23
4 60 12 2 0.113 0.11 2.73
5 60 6 2 0.1351 0. 14 —3.50
6 60 6 4 0.1331 0.13 2.38
7 80 9 2 0.1553 0.16 —2.94
8 75 ) 2 0.217 0.21 3.33
9 60 > 4 0. 149 0. 146 2.05
10 65 10 4 0.119 0.112 6. 25
11 65 5 2 0.1266 0.131 —3.36
12 60 10 4 0.112 0.108 3.70
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Table 2 ANN test and forecast of milling depth to the process parameters
BP forecast laser Defocus BP forecast
No Milling depth /mm
power /W amount /kHz laser speed /(mm/s)

1 0.11 59.8 2 11.6

2 0.13 60. 3 3.9 6.2

3 0.15 83 2.4 9.6

4 0.18 79.2 1.98 5.9

5] 0.21 91.1 1.97 5.6
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Table 3 Comparision of aptimized experimental parameters and expect target
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Laser Scan Defocus BP forecast Actual Error
No power /W speed /(mm/s) amount /mm depth /mm depth /mm rate /%
1 59.8 11.6 2 0.11 0.115 4.35
2 60. 3 6.2 3.9 0.13 0.135 3.70
3 83 9.6 2.4 0.15 0.1538 2.47
4 79.2 5.9 1.98 0.18 0.1671 —7.72
5 91.1 5.6 1.97 0.21 0.2011 —4.43
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