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Abstract: In order to control the quality of Al,O; ceramics, based on the artificial neural network (ANN),
a model was established to describe the relation between the laser milling quality of Al,O; ceramics with
the ceramics parameters. The milling quality of Al,O; ceramics were predicted with the model in which
the input parameters consisted of laser power, scanning speed and defocus amount and the output
parameters included the milling depth and width. The results show that the mean error is small, and the
model has good verifying precision and excellent ability of predicting. Five group process parameters
were chosen to test the reliability of the neural network model out of the train samples. The maximum
relative error of the output test value and the experiment sample value was 7.06%. The laser process
parameters can be chosen easily and accurately to improve the processing quality of Al,O,; ceramics.
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Tab.1 Train sample data of neural network

No P/W Vimm-min?*  F/mm D/mm W/mm
1 90 200 4 0.26 0.84
2 80 200 2 0.21 0.80
3 70 200 2 0.16 0.71
4 60 200 2 0.20 0.61
5 90 300 2 0.22 0.82
6 80 300 0 0.19 0.76
7 70 300 4 0.14 0.68
8 60 300 4 0.15 0.52
9 90 400 2 0.19 0.82

10 80 400 4 0.20 0.78

11 70 400 2 0.17 0.56

12 90 500 0 0.18 0.64

13 60 400 2 0.14 0.42

14 80 500 2 0.12 0.61

15 90 300 4 0.24 0.83

16 80 400 0 0.18 0.69

17 70 400 2 0.14 0.52

18 60 200 4 0.23 0.71

19 80 500 4 0.16 0.56
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Fig.1 Architecture of BP neural network
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Fig.2 Flow chart of network learn process
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Fig.3 Relation of sample value and network output value
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Tab.2 Contrast of network output result with experimental data of prediction sample

No P/W V/mm - min-t F/mm D/mm D’'/mm A W/mm W’'/mm A

1 90 300 4 0.2516 0.24 4.83% 0.7843 0.83 5.51%
2 80 400 0 0.1689 0.18 6.17% 0.6431 0.69 6.80%
3 70 400 2 0.1495 0.14 6.79% 0.556 7 0.52 7.06%
4 60 200 4 0.2196 0.23 4.52% 0.686 1 0.71 3.37%
5 80 500 4 0.156 1 0.16 2.44% 0.5537 0.56 1.13%
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