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Optimization of Argon Arc Welding Parameters Based on Cloud Ant Colony Algorithm
for High Efficiency and Energy Saving
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[ABSTRACT] To improve the efficiency of argon arc welding and reduce the energy consumption, a multi-objective
optimization model and algorithm of high efficiency and energy saving process parameters were studied. Firstly, taking
welding speed and welding current as optimization variables, and considering the constraints of welding equipment,
workpiece characteristics, operation method and welding quality, a multi-objective process parameter optimization model
with the minimum power consumption and the shortest processing time as optimization objectives was established. Put
forward a kind of ant colony algorithm based on cloud model (CBACO) to solve the optimization of the constructed model,
which contains an appropriate encoding method, a combination of local and global exploration strategy, a mutation factor
based on cloud model, the traditional single point crossover factor, simplex crossover factor and the choice of appropriate
strategies; Through a welding example of an aircraft fuel tank, the practicability of the optimization model and algorithm
proposed in this paper is verified. The results show that the optimized parameters can effectively save time 60.41%—69.05%
and energy 34.88%—46.30% under the premise of guaranteeing the processing quality.
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Table 1
s, W AE
I,/A Vi/mm-s")  L/A V/(mm-s")| I /A
1 114.7221 3.6 101.4748 33 99.4354
2 143.7232 4.0 94.0093 32 101.1939
3 139.6281 3.7 125.3750 3.5 97.3745
4 111.0273 3.2 111.0273 3.6 113.5489
5 118.1269 3.6 109.9805 3.6 119.4116
6 100.7432 3.2 108.2777 34 111.2755
7 115.6531 3.5 116.1568 3.6 119.3215
8 131.6701 3.8 124.4323 3.8 127.3460
9 133.5952 3.9 127.6584 3.9 128.9516
10 135.4966 4.0 130.7260 4.0 130.7260
11 138.5112 4.1 135.2126 4.0 135.3415
12 141.6238 42 140.1516 4.1 140.2659
13 145.0828 42 145.0828 42 145.0828
14 147.5583 42 147.5583 42 147.5583
15 149.5484 43 149.5484 43 149.5484
16 150.1692 43 150.1692 43 150.1692

R2 MUERSHBERXEE

Table 2 Comparison of optimization and experimental results

o iS5 .
SR AL o o ZIZHL
(=3¢ e

I/A 150.1692 114.7221 80.0

V,/(mm-s ") 43 3.6 1.33

I,/A 150.1692 101.4748 80.0

Vy/(mm-s ) 43 33 1.33
B AR

Iy/A 150.1692 99.4354 80.0

V/(mm-s ") 43 32 1.33

ILJA 150.1692 99.7383 80.0

V/(mm-s) 43 32 1.33

- T/s 325.748074 | 427221899 | 1052.631579
EE7EEA
EJ(x10°T) 1.285032 1.059800 1.973418

d/mm 1.6 1.9 1.8

b/mm 12.8 11.9 13.2

AR b,/mm 33 3.7 3.9

h/mm 1.0 1.3 12

h,/mm 1.8 2.0 2.2

Parameters of Pareto solutions obtained by optimization

H 5 e A
Vi/(mm-s ) IJA V,/(mm-s ) T,/s E/x10°7
32 99.7383 32 427.221899 1.059800
32 102.1399 33 416.758286 1.074498
33 94.8985 33 408.909354 1.088302
3.6 111.0273 3.6 399.831023 1.104238
3.6 110.2228 3.6 394.103213 1.114015
3.6 145.1772 4.1 385.447315 1.132468
3.7 134.0574 4.0 376.767315 1.159078
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