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Parameter prediction of bending of aluminum
alloy sheet induced by laser prompt heating

WANG Xu-yue , WANG Jin-song , XU Wen-ji, CHENG Li-fang, Wu Dong-jiang

(Key Laboratory for Precision and Non-traditional Machining Technology ,
Ministry of Education, Dalian University of Technology ., Dalian 116024 ,China)

Abstract: Based on the basic platform of BP neural network, a BP network model was founded to pre-
dict the bending angle in the process of laser bending of aluminum alloy sheet to optimize laser bending
parameter control. The sample data obtained from experiment were used to train BP network. The
nonlinear regularities of sample data were fitted through trained BP network, the predicted results in-
clude laser bending angles and laser bending parameters. Experimental results indicate the prediction
allowance is controlled less than 5~8 % ,it can provide effective foundation both theory and experi-
ment for industry purpose.
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Fig. 1 Flow process chart of BP neural network
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Fig. 2 Topological structure of BP neural network model
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Tab.1 Physical features of aluminum alloy
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Fig. 3 Sketch map of laser bending aluminum alloy sheet
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Tab. 2 Test parameters
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Tab. 3 Comparison between simulation results

and experiment data

245 it 1 EE D
P = - -

SEBRE T A 72 (%)
1 4.090 6 4.097 8 —0.175 7
2 10.525 1 10.527 8 —0.025 6
3 15.386 8 15.386 9 —0.000 6
4 3.994 8 3.997 4 —0.065
5 10. 680 6 10. 681 6 —0.009 4
6 20.344 7 20. 340 8 0.019 2
7 16. 061 4 16.059 8 0.009 9
8 13. 356 13.359 9 —0.029 2
9 24.540 3 24.540 4 0
10 15.228 4 15.334 6 —0.692 6
11 17.778 2 17.777 2 0.005 6
12 5.278 7 5.277 0.022 7
13 19. 938 19.937 8 0
14 14.615 6 14.615 2 0.002 7
15 34.610 9 34.611 8 —0.002 6
16 25.912 6 25.912 5 0. 000 4
17 13.729 2 13.726 5 0.019 7
18 5.2211 5.223 —0.036 4
19 30.044 1 30.045 9 —0.006
20 18.119 5 18.112 0.040 9
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Tab. 4 Predicting values and actual values of

bending angles and their errors

7 5 1 2 3 4
WIS AEC) 8.298 7 29.538 11.498 24.540 3
SE IR A RECS) 9,347 9 29.588 11.558 924,502 9

B2 —5.846 —0.169 —0.526 90.152 6
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Tab. 5

Predicting values and actual values of

laser powers and their errors

A2 1 2 3 4 5
WL (W) 120.9 143.2 142.2 141.1 135.8
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WE) —0.74 4.77 —1.52 —7.86 3.13
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Tab. 6

Predicting values and actual values of laser

scanning times and their errors

75 1 2 3 4 5
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Tab. 7 Predicted values and actual values of laser

scanning speeds and their errors
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(a)Picture of laser bending with single-way scanning
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(b)Picture of laser bending with multi-way scanning
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Fg. 6 Picture of laser bending of aluminum alloy sheet
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Fig. 7 Heat affected zone in thickness
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