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Table 1 Experimental condition
B2 15T 5 MO R I A

Nl e s AT B el (i Fig. 2 Welding parameters vs time

1 o " " - (a) —Welding current for experiment No. 4~ 6;

, o5 o S, s (b) —Welding speed for experiment No. 7~ 9;

X o5 o s s (¢) —Welding current and welding speed for

4 See Fig. 2(a) 61 5.2 15 experiment No. 10

5 See Fig.2(a) 69 5.2 15 P ER
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7 90 See Fig. 2(b) 5,2 15 2.1 MREHHHRE

8 100 SeeFig2(l) 5.2 15 = RN 2 AT T RE B BRI R, A

9 110 SeeFig.2(b) 5.2 15 L EET 3 EMAMLG, MG S ERE N

(¢

10 See Fig. 2(¢) See Fig. 2(¢

2 MEERBRYEST

H TR R R AR AR R A B R LS, T
Hit T T U AR FE AR 2 B 4 7 (E I A BE VHE A 3 S
IR THI 445 5, 0 200 2% L& st 1 ThT J LA T IR 2 B g

EOUEM A DAL S Sl R

Aw (k)= Wk)*d(k)+ a*Aw (k- 1) (1)
XA Aw (k)R k RIS BAE SR &, d(k)
%ﬁﬂﬁ%@%&ﬁ%,muk—uﬁk—lﬁﬂ

W2 B I AR B, a WM R 80 Sac< 1),
N k)= 1(0)+0. 999 999"
S 2 W 2 1) I 2 o AR R i O Ak



©22¢ P E AT 4 8 200242 H
DATA ENGINE #4710 . 2% 1(0)= 0.1, a= 0. 1 9 _
I, WSO b, IR IR R I el
T LB 2 5 E T L T2 B R . |
PSR 0ER, KRR T 8 £l
KA L, WA 2 2L R N 5 G 2
MITE— NI KA s, TR, R TR 2t

MBS T 10 MR, HERRT A0 2
~ 20 X TARERMAE R 4%, HALH) 10 A MR
L, GBI RRZE RN E R B, iz
oz 4% 1) SRR BTN B . S SRR R 2K
BRIERERITEHH WK 2. AR ME M,
R F A HO W 28 AT Oy g A P 2 AT 8
A B AR R AR R R I T RIR ZE LR 2
T2 BRPAMEIIHA |

B AR 2 B T B R I 8 T AR iR

Table 2 Input parameters, best node number in

hidden layer and smallest training

error of neural network

Best number Smallest

N of nodes  training
0. Input parameters o hadden peere
layer / mm
1 Wonax, L 6 0. 310
2 W S 8 0.310
3 L,S 12 0. 399
4 Wias L, S 8 0. 286
5 Waao L, S, a 6 0. 278
Waa(t), L(t), S(t), Wuu(t -
6 ), L(t- 1), S(t- 1) 10 0. 249
Waa(t), L(t), S(t), a(t),
7 Waa(t = 1), L(t- 1), S(t- 1), 6 0.23
a(t- 1)
Waa(t), L(t), S(t), a(t),
3 Waa(t—= 1), L(t- 1), S(t- 1), 10 0. 225

aft=1), Wan(t-2), L(t- 2),
S(e-2), a(t- 2)
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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) —M aximum width of weld pool vs time;
(b) —Half length of weld pool vs time;
(¢) —Rear area of weld pool vs time;
(d) —Rear angle of weld pool vs time;

(e) —Back width of weld pool vs time
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Extracting weld penetration information in TIG welding

GAO Jirgiang" ?, WU Chuarrsong” ?, LIU Ximrfeng"
(1. MOE Key Lab for Liquid Structure and Heredity of M aterials,
Shandong University, Jinan 250061, China;
2. Institute of Material Joining, Shandong U niversity, 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
pool with sufficient 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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