£ LDEIES OI8E VIRE ola 83 SHHT =X

Optimization of V-groove Arc Welding Process Using Genetic Algorithm
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ABSTRACT A genetic algorithm was applied to an arc welding process to determine near optimal settings of
welding process parameters which produce good weld quality. It has an advantage of being able to find optimal
conditions with a fewer number of experiments than conventional full factorial design. According to the conventional
full factorial design, in order to find the optimal welding conditions, 16,384 experiments must be performed. The
genetic algorithm, however, found the near optimal welding conditions from less than 60 experiments.
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A 04 12 FA4E olx 2EH (binary
string)o] 2 o]&38t. A, 4 <dugF
g8 FelM dA =719 7HsaE (possible
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A general procedure of a genetic algorithm
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Fig. 2 Weld bead geometry
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Table 1 Welding Condition

thickness 9 Imml
tvoe of ioint V groove
sinele pass welding brocess
filler metal AWS H &
electrode diameter 1.2 ITmml
shieldine eas 100% CO2
flow rate 20 f/minl
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Fig. 3 Objective function of output values
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Table 2 Search range for welding parameters

Parameter Range Resolution
2473 et 20 ~ 37.5 (V) 2.5 (V)
AE 200 ~ 350 (A) 10 (A)
43 &5 3~105 0.5 (mm/s)
FE 74 0~ 2.1 (mm) 0.7 (mm)
FEY 3 or 6 (mm) 3 (mm)
N A 2} 60 (degree) -
CTWD 20 (mm) -
2 d7dM e A 16, L& 0.95,

Wolg 0.012 A4y}
Table 3 Results of initial generation

A | Wire Feed Root Face | Welding | Welding | Root Fitness
¢3! Rate Height Speed | Voltage |Opening
1 200 3 3 20 0 19135
2 200 3 45 375 21 22858
3 210 6 9 225 21 23358
4 210 6 105 35 0 29589
5 260 3 9 35 07 28867
6 260 3 105 25 14 29239
7 270 6 3 375 14 04067
8 270 6 45 20 0.7 11877
9 300 6 55 25 14 | 13264
10 300 6 6 325 07 17315
11 310 3 75 275 07 3.166
12 310 3 8 30 14 29565
13 320 6 75 30 21 35367
14 320 6 8 275 0 21291
15 330 3 55 325 0 4238
16 330 3 6 25 21 3.1333
Table 4 Results of 6th generation
A WreFeed | RotFace | Widrng | WHdrg | Aot Finess
HE|  Rae Height Spead Vdtage | Cpenirg
1 Kes) 6 6 D 21 4108
2 23] 6 6 D 14 | 138
3 2e] 3 55 D 14 | 331
4 310 6 6 D 21 3B
5 K¢t 6 6 D 21 | 384
6 K 6 6 KY) 21 428!
7 30 6 55 D 21 3467
8 K20 6 75 75 21 3218
9 K24 6 6 K9] 14 4084
10 2] 6 65 D 14 | AB2
1 ko) 6 9 D 21 | 3154
12 3D 6 65 D 14 4356
13 D 3 75 D 21 | 258D
14 e24) 6 65 D 14 | 438
15 30 6 75 Y] 14 4(®14
16 D 6 65 D 14 4258
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Fig. 4 Maximum Objective function value
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Fig. 5 Fitness values of each input variable
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