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Optimization of Welding Process Parameters for a Arc Welding Process
Using a Genetic Algorithm
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Fig. 1 A general procedure of a genetic algorithm. Fig. 2 Weld bead geometry.
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Table 1 Search range for welding parameters

Parameter Range Number of bits Number of levels
Root gap 0 - 1.5 (mm) 2 4
Wire feedrate 1.35 - 14.40 (cm/s) 4 16
Welding voltage 15 - 30 (V) 4 16
Welding speed 3 - 10.5 (mm/s) 4 16
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Table 2 Results of initial generation

Individual Gap Feedrate  Voltage Speed Height  Depth Objective  Fitness

number (mm) (cm/s) W) (mm/s) (mm) (mm) function function
1 0.0 5.70 26 10.5 1.7 2.4 9.65 0.094
2 1.0 1.35 22 7.0 1.2 3.7 3.33 0.231
3 0.5 3.09 15 4.0 3.7 1.5 20.84 0.046
4 0.5 4.83 25 4.5 2.2 4.0 2.74 0.267
5 0.5 12.66 20 9.0 3.7 2.7 12.68 0.073
6 1.0 13.53 25 10.0 - - 31.26 0.031
7 1.5 7.44 24 6.0 - - 31.26 0.031
8 1.0 9.18 21 5.5 3.7 3.4 9.25 0.098
9 1.5 12.66 20 9.0 0.0 8.6 11.86 0.078
10 0.0 3.96 30 9.5 1.5 1.2 18.49 0.051
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Fig. 3 Results of the genetic algorithm. Flg 4 Results of the bead helght and
depth of penetration.
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