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Study on online and non-destructive quality estimation of resistance spot welding
YU Hai-yan,ZHANG Hui-bin
(Jilin University, Changchun 130022, China)

Abstract ; This paper proposes a three-layer BP neural network to estimate the quality of mild steel resistance spot welding (RSW)

using dynamic resistance signatures first. We abtained a lot of input datas for the network based on a great deal of cross tests.After

trained the neural network.We transplant the weight datas and region datas of the network to C language.Accordingly we propose a

nugget diameter estimation system for resistance spot welding.We believe that this system will be applied to quality inspection and

controlling of welding in the manufacture in the near future.
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Fig.1 Relationship between dynamic resistance and formation

of weld nuggest
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Tab.1 Factor and level of cross test(welding time is 14 cycle)
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Fig.2 BP network model
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Fig.3 Relation between RMS error of network and number

of hidden layer

5 Performance is 0.0339889, Goal is 0.04
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Fig.4 RMS error curve during training
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Tab.2 Estimating results of neural network modeling
of welding nuggest diameter

s SE d/mm  FUE d/mm  AHXHRZE/%

1 5.06 4.89 3.4
2 5.70 5.59 1.9
3 5.95 5.83 2.0
4 5.32 5.13 3.6
5 5.35 5.52 32
6 4.60 4.97 8.0
7 5.22 5.09 25
8 6.19 5.87 52
9 5.25 5.04 4.0
10 6.33 6.10 3.6
11 4.60 4.84 52
12 5.60 5.53 1.3
13 5.67 5.45 39
14* 4.16 4.91 18.0
15 5.84 5.75 1.5
16* 4.20 4.87 16.0
G 4.34 5.00 15.2
18 5.56 5.32 43
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