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Optimization of Micro Resistance Spot Welding Process Parameters

Based on Genetic Algorithm and Neural Network
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(1 College of Mechanical and Electronic Engineering, Nanjing University of Aeronautics and Astronautics,Nanjing 210016)
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Abstract The setting of micro resistance spot welding parameters plays an important role in the shear force and
peel force, through the range analysis of orthogonal test and the influence of process parameters on the shear force and
peel force of thickness of 0.05 mm foil TC1 resistance spot welding was investigetal. By giving the corresponding val-
ues of shear force and peeling force, the bi—objective optimization is transformed into a single hybrid objective optimi-
zation, BP neural network and genetic algorithm are combined to optimize the process parameters. A prediction model
of the mechanical properties of solder joints based on BP neural network is established.The prediction results show that
the error is less than 4%, indicating that the network model has higher prediction accuracy and ability.It can predict
the mechanical properties of solder joints accurately. At the same time, with the global optimization ability of genetic
algorithm, the parameters of spot welding are optimized, and the optimum combination of welding parameters is ob-
tained ; welding current 800 A, electrode pressure 8.89 N, ramping time 1.608 ms, welding time 8 ms, hybrid target
force value 55.73 N. By comparing the results of orthogonal test, genetic algorithm optimization can get better compre-
hensive mechanical performance.

Key words Micro resistance spot welding,TC1,Orthogonal test, BP neural network ,Genetic algorithm ,Parameter optimization
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Fig.1 Sketch of honeycomb panel structure
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Fig.2 Schematic diagram of weldment
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Tab.2 Parameters of weld procedure and orthogonal test results

x4 HBEHEZRE ST

Tab.4 Orthogonal experimental analysis of peel force

F% /A F/N T/msT./ms X/N X X, /N X,
1 500 88 1 4 5296 516 428 0.3
2 500 88 3 6 5456 23 654 025
3500 88 5 8 5167 3.17 667 0.17
4 500 176 1 6 5237 2.84 547 0.8
5 500 176 3 8§ 514 144 647 027
6 500 17.6 5 4 5133 143 452 0.14
7 500 352 1 8 4992 145 654 0.07
8 500 352 3 4 4633 246 682 008
9 500 352 5 6 425 072 68 0.5
10 650 8.8 1 6 5805 325 584 0.4l
11 650 8.8 3 8§ 5757 234 881 0.33
12 650 88 5 4 5445 233 9.2 044
13 650 17.6 1 8 5694 095 7.09 02
14 650 176 3 4 5478 1.02 856 0.17
15 650 176 5 6 5501 042 57 027
16 650 352 1 4 5198 321 764 0.12
17 650 352 3 6 5196 2.11 854 0.1
18 650 352 5 8§ 51.97 05 948 005
19 800 8.8 1 8§ 6606 24 1352 047
20 800 8.8 3 4 6457 227 19.66 0.42
21 800 8.8 5 6 6198 372 19.01 0.52
22 800 17.6 1 4 63 317 12.14 026
23 800 17.6 3 6 6293 1.77 1741 02
24 80 176 5 8 6424 099 1602 0.23
25 800 352 1 6 5932 2.4 1942 0.17
26 800 352 3 8§ 6202 1.69 19.01 0.12
27 800 352 5 4 6067 1.8 1778 0.03
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Tab.3 Orthogonal experimental analysis of shear force

vy SRR WD) TeBERE S5 TE
A/ms B/N C/ms D/ms
K 453.04 521.87 510.6 500.07
Kp 492.71 512 506.12 498.68
Ky 564.79 476.67 493.82 511.79
15,, 50.34 57.99 56.73 55.56
K, 54.75 56.89 56.24 55.41
K, 62.75 52.96 54.87 56.87
W2 R 12.41 5.03 1.86 1.46
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e TR RS TeBERTE KRR (]
A/ms B/N C/ms D/ms
K;, 54.2 93.45 81.94 90.52
K, 70.78 83.38 101.82 94.82
K 153.97 102.12 95.19 93.61
K’ﬂ 6.02 10.38 9.1 10.06
K, 7.86 9.26 11.31 10.54
Ky 17.11 11.35 10.58 10.4
W2 R 11.09 2.09 2.21 0.48
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Fig.5 Results of BP neural network test
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Tab.5 Optimization accuracy of genetic algorithm

P R HEsh R TA(EN TR E R
2 /N /N /N /N /%
1 67.24 14.48 56.69 55.73 1.69
2 65.29 17.21 55.68 55.09 1.06

T 1) K3 800 A HIAR R /7 8.89 N IEHEIIH] 1.608 ms K]
8 ms;2) ML 800 A, HIHE /7 8.89 N JICHEINIE] 3 ms FEEHTIE] 8 ms,
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Tab.6 Orthogonal experimental analysis of peel force

55 SR WARRT TR SRR
Br A/ms B/N C/ms D/ms
K, 373.27 436.19 424.86 418.16
K, 408.33 426.29 425.28 417.93
K; 482.64 401.76 414.1 428.15
K_,-l 41.47 48.47 47.21 46.46
K, 45.37 47.37 47.25 46.44
Ky 53.63 44.64 46.01 47.57
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