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Abstract

In GMA welding processes, bead contour and penetration patterns are criterion to estimate
weld quality. Bead geometry is commonly defined with width, height and depth. When weaving
is taken into account, selection of welding conditions is known to be difficult. Thus, empirical
or trial-and-error method are usually introduced.

This study examined the correlation of welding process variables including weaving parameters
with bead geometry using artificial neural networks (ANN). The main task of the ANN estimator
is to realize the mapping characteristics from the sampled welding process variables to the actual
bead geometry through training. After the neural network model is constructed, welding
process variables for desired bead geometry is selected by inverse model. Experimental
verification of the inverse model is conducted through actual welding.
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Fig. 2 Schematic diagram of neural network model
for GMAW

3. SH4H

B A Fo A= Transistor Inverter Ajojyt2]9] A
Z %3 DC 3504, 36V CO/MAG £371& A&
tgoen HEZNAE CO, 7V28 §%L 221/
min ]t ¥ E ¥ (contact tip) 3} F A7+ A
2 (CTWD) € 20mmZ §HHte 28vE dA3t
A sta, fYE, A&z, oFE&x, SFAF
£ WH3AFIY Hl=87 (bead welding) W2 o2
A3t ol £H71e EX AW ZAd
TAANA g3, £HAHE DC Servo Motorst
ball-screw ©|$FX2 FF55F X-Y Heol&) 4
sty £4%F R add o Ex9 1FE H
288 EF o|l4£455EE DC A RE 9 &
=g 23 WA

AgE £HARE F4 1.2m9 CO, £H& 9
o]o] (AWS A5.18) E4 3 xAL E 1dAM Be

Table. 1 Chemical composition (wt. %) of welding

ol - W&t 244 - FHY

ule} gl £HEAE Ayt F2 4 AR BR K
S.D. 3504) - 100(W) x300(L) x 12an () =712 7}
F&ted AMg-Et o™ 200mm A= §H3AG ¥
201 AHR-3 SR 2 J1AF HAE2E
et

SHAFE TAME ALY Q8. A
BHN LY A/ AE L vy ed2 AT
of Ag H, §HAZ 102 FHH 15254
0Yg sty SFAFAE T 2F
32 2 JdTE AT AEFAY AFEI BAH
o} At $iWARZ Bug O SystemsAte] Speed
Weaver 1E& AME3te] Ad&4: (Wy) ot $iUE
(Ws) & ¥3A718A AE3g. 28 4=
U=z Exld state A¥EEY E9 4571
veht gith. AJHe] S A RAHNA 100mm,
150mmA & Ad3dq dutgd g AA
(etching) & 3ttt AAFAPE 53 vetd v =
3 A4S SONYiite] XC-711 color CCD 7Hujd =2 #
Qg on e AXEYO]E ALgale H=
Ao 2718 ZA3lg e 27 HolHE HF3)
g ¥ =378 T3l

Fig. 3 Diagram of GMA welding experimental

wire system
C Si Mn P S Cu Ti
0.07 { 0.78 | 1.37 [0.014 | 0.009 | 0.26 | not detected
Table. 2 Chemical composition of specimen
Chemical Composition (%) Mechanical properties
Cx100 Six 100 Mn x 100 P X 1000 $x1000 Y.P. kgf/m | T.S. kgi/me | Elong. (%)
0.19 0.15 0. 30 0.03 0.03 25 4 24
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Fig. 9 Actual vs. estimated bead geometry of training phase using neural network model
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Fig. 10 Error distribution of training phase using
inverse neural network model
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Fig. 11 Actual vs. estimated welding process variables of training phase using inverse neural network model
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