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Predicting the Shape of Welding Pool Based on the Neutral Network
SU Shao— hang
(Department of Mechanical Engineering, Jiangsu Polytechnic University, Changzhou 213016, China)

Abstract: Understanding the relation of the shape of welding pool and welding parameters is very important for
confirming the algorithm of control system of automatic welding line. Back Propagation neutral network is used
to predict the shape of welding pool for the case of pulsed laser welding in an aluminum alloy. The predicted re-
sult indicate that maximum relative error is less than 9%, and the prediction requirement can be fulfilled.
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Fig. 3 Outline parameters of mel ting pool
1
1 3 BP Table 1 Welding parmeters
Fig 1 Structure diagram of three layer BP neutral nret
/(mm/ 9 /] /W / (mn/'s) /] /W
2 1 6. 38 2. 00 51 2 6. 38 2. 90 74
3 6. 38 4. 10 101 4 10. 20 3. 00 125
5 10. 20 3.50 158 6 10.20 4. 10 165
2.1 7 10. 20 5. 50 203 8 3. 83 9. 50 190
9 3.83 13.20 196 10 3.00 4. 17 50
11 3. 00 6. 25 75 12 3.00 8. 33 100
JHM- 1- 200B 13 5.00 5. 00 100 14 500 9. 05 181
o
15 7.65 3.33 100 16 7.65 6. 67 200
. 3%
YAG ’ 1. 06 Hm, 17 7.65 813 244 |[18 1020 3.95 158
300 W, 400 A, 80 mm, 19 255 11.30 123 |[20 500  7.50 150
0. 08 mm, 0.1~ 15 ms, 21  6.38 4. 00 100 22 7.65 5. 00 150
23 10. 20 5. 00 200
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Table 2 Experiment shape data of melting pool
D W A D w A

1 0. 10 0. 61 0.06 ([2 020 0.87 0. 13
3 0. 41 0. 98 0.23 (|4 017 0.89 0. 12
5 0. 16 0. 94 0. 13 6 024 1.03 0. 17
7 036 1. 22 0. 28 8 0. 43 1.15 0. 32
9 097 1. 57 0.76 ({10 0.81 1.00 0. 40
11 1. 31 1. 06 0.88 (12 1.51 1.03 1. 03
13 0.65 0. 92 0.34 |([14 1.43 1.14 1. 03
15 028 0. 85 0.18 [{16 0.81 1.26 0. 51
17 1.32 1. 16 0.88 [[18 0.3l 0.88 0. 21
19 0.66 1. 35 0.50 ({20 1.14 1.25 0. 71
21 0.46 0. 90 0.25 |[22 0.55 1.06 0. 33
23 0.45 1. 00 0. 28
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Table3 Training result of BP net

4-7-3  4-8-3  4-9-3  4- 10- 3

0. 004 3 0. 003 1 0. 0039 0.004 8
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9%,

4 (4- 8-3) BP
Table 4 Testing result of BP net

/ %

D w A D w A D w A

19
20
21
22
23

0.66 1.35 0.50 0.70 1.25 0.051 6.06 7.41 2.00
.14 1.25 0.71 122 1.16 0.77 7.02 7.2 & 45
0.46 0.90 0.25 0.45 0.86 0.25 217 4.44 0

0.55 1.06 0.33 0.52 0.98 0.32 545 7.55 3.03
0.45 1.00 0.28 0.41 1.09 0.29 88 9.00 3.57

W, D, A mm, mm, mm?>
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