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Absfraet : In this study, it is developed that the system for effective prediction of residual stresses by the back-propa-
gation algorithm using the neural network. To achieve this goal, the series experiment were carried out and measured the
residual stresses using the sectional method. Using the experimental results, the optional control algorithms using a neural
network should be developed in order to reduce the effect of the external disturbances during GMA welding processes.
Then the results obtained from this study were compared between the measured and calculated results, weld guality might
be controlled by the neural network based on backpropagation algorithm.. This system can not only help to understand
the interaction between the process parameters and residual stress, but also improve the quantity control for welded struc-
tures.

Key Words : backpropagation, residual stress, hidden layer, target value, neural network, sectioning method, finite ele-
ment method
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Fig. 1. The pass number of Welding specimen

Table 2. Welding condition of butt welding

Welding | Welding Weaving Number of
condition| speed | Width | Number | Pass | Layer test
(AXV) | (em/min) | (mm) | (n/min) specimen

25 1 .

25 11 45 2

— 2
25 1
2

17 13 45 2

30 2 120 1

30 7 100 2 3

30 11 60 3 3

30 2 120 1

30 7 100 2 4
220 %26

23 13 45 3

35 3 120 1

35 7 100 2 s

40 3 120 3

40 3 120 4 .

35 3 120 1

35 7 100 2 6

32 5 80 3

k¥ 5 80 4
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Table 1. Mechanical properties of BV-AH32 stee!

. Tensile . Young's
Yl?}cdg/::nc%gm Stre ngtgl E]o?ogA)e;tlon M oduluzs
(kg/mn’) (kg/mm’)

41.02 5735 20 21,740
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Fig. 2. Cutting method for measuring residual stresses
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Fig. 3. Sectional configuration
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Fig. 5. Distribution of welded residual stress for SPE-1
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Fig. 6. Distribution of welded residual stress for SPE-2
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Fig. 7. Distribution of welded residual stress for SPE-3
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Fig. 8. Distribution of welded residual stress for SPE-4
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Fig. 9. Distribution of welded residual stress for SPE-5
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Table 3. Welding condition of prosecution experiment specimen

Welding | Welding Weaving Number
condition | speed | width | Number | P2sS | Layer | of test
(AXV) | (e/min) | mm) | (wmin) specimen
25 1
2 i
21 12 45 2
30 2 120 1
30 7 100 2 3 2
220x26 27 12 50 3
35 3 120 1
35 7 100 2
4 3
36 4 100 3
36 4 100 4
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Fig. 11. Residual stresses predictive distribution using artificial
neural network for NEU-1
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Fig. 13. Residual stresses predictive distribution using artificial
neural network for NEU-3
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