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Table 1 Chemical composition of 6151 aluminum alloy (mass fraction) %
Si Mg HE Cr Zn Cu Mn Al
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Fig.1 Principle diagram of FSLW process
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Table 2 Samples of welding process parameter

P9 | 5/ (re min)

1 1200 100
2 1200 100
3 1200 100
4 1200 200
5 1200 200
6 1200 200
7 1200 300
8 1200 300
9 1200 300
10 1400 100
11 1400 100
12 1400 100
13 1400 200
14 1400 200
15 1400 200
16 1400 300
17 1400 300
18 1400 300
19 1600 100
20 1600 100
21 1600 100
22 1600 200
23 1600 200
24 1600 200
25 1600 300
26 1600 300
27 1600 300
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B, (4 5

JE3% / (mme min')

0.05 4.67
0.1 4.4
0.15 3.88
0.05 4.02
0.1 4.62
0.15 4.73
0.05 4.09
0.1 4.41
0.15 4.42
0.05 4.61
0.1 4.15
0.15 3.83
0.05 4.49
0.1 4.69
0.15 4.77
0.05 4.25
0.1 4.44
0.15 4.55
0.05 421
0.1 4.12
0.15 3.69
0.05 453
0.1 4.29
0.15 4.29
0.05 438
0.1 451
0.15 4.58
R3 MUSH

Table 3 Optimized parameters
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Process Parameters Optimization of Aluminum Alloy Friction Stir Lap

Welding by RBFNN-ACO

YUE Yumei, HAN Song, GUO Ruixiu, JI Shude
(Shenyang Aerospace University, Shenyang 110136, China)

[ABSTRACT]

Friction stir lap welding of 6151 aluminum alloy was carried out by using the tip-half-thread pin, and

the process parameters were optimized by combining radial basis function neural network (RBFNN) and ant colony

optimization (ACO) algorithm, to improve the characteristics of lap interface and maximize the bearing capacity of the

joint. The result showed when the rotational velocity, welding speed and plunge depth were 1504 r/min, 207 mm/min and

0.12 mm, respectively, the highest tensile shear load of the joint reached 5.06 kN/mm, which was increased by 6.08% than

the highest tensile shear load before optimization. The RBFNN combining with ACO provides an effective way to optimize

the welding processing parameters and further enhance the strength of aluminum friction stir lap welding joint.
Keywords: Friction stir lap welding (FSLW); Tip-half-thread tool pin; Radial basis function neural network (RBFNN);

Ant colony optimization algorithm; Parameters optimization
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