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Table 1 Experimental condition

Seril!  Welding Welding speed  Are length Ar gos flow

No. current/ A /(mm-min"!) /mm rated {(Lemin~ ")
1 95 62 4.1 15
2 95 62 5.2 15
3 95 69 6.2 15
4 See Fig.2{a} 61 5.2 15
5  See Fig.2(a) 69 5.2 15
6  See Fig.2(a) 77 5.2 15
7 9 See Fig.2(b} 5.2 15
8 100 SeeFig.2(b) 5.2 15
9 110 See Fig. 2(b) 5.2 15
10 Sece Fig.2(c) SeeFig.2(c) 5.2 15
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Fig.2 Welding parameters vs time
{a)—Welding current for experiment No.4~6;
{h)—Welding speed for experiment No.7~9;
(e)—Welding current and welding speed for

experiment No. 10
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Table 2 Input parameters, best node number in
hidden layer and smallest training

error of neural nerwork

Best number Smallest
of nodes  traming

No. Input parameters in hidden  eror
layer Jmm
1 W L [ 0.310
2 We S 8 0.310
3 L. S 12 0.399
4 W, L. S 8 0 286
5 Wiu L, 8, a 6 278
N P 100t S U K
Wonlt), L{e),  S(), a(e),
7 Woalt— 1) L{t -1}, 5z - 1), 6 0.23
ale -1}
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Fig.3 Output of neural network and experimental

value of weld pool back width
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Fig.4 Testing of validity of neural network
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Fig.5 Change of weld pool geometric parameters
with step change of welding velocity
{a)—Maximum width of weld pool vs time;

(b)—Hali length of weld pool vs time;

{c)—Rear area of weld pool vs time;

{d)—Rest angle of weld pool vs time;

{e)—DBack width of weld pool vs time
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Extracting weld penetration information in TIG welding

GAQ Jin-giang" *, WU Chuan-song" %, LIU Xin-feng® *
(1. MOE Key Lab for Liquid Structure and Heredity of Materials,
Shandong University, Jinan 250061, China;
2. Institute of Material Joining, Shandong University, Jinan 250061, China)

[ Abstract] A new methods to establish a model describing the relationship of the weld pool geometry and the back width of weld
poal with sulficient accuracy has been proposed. The unit-number of hidden layer and input layer can be decided according to the
training error. The relationship of the weld pool geometry parameters and the back width of weld pool is established using this
method. The test results show that the model has sufficient accuracy.
[Key words] weld penetration; visual sensor; back width of weld pool; neural network
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