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Optimizing Spot Welding Point of B-Pillar in Various Situation of an
Accident Using Topology Optimization

Gihoon Kim

Department of Automotive Engineering, Hanyang University, Seoul 133-791 Korea

Abstract :
increase stiffness of B-Pillar, changing layout of spot weld is one of the methods. However, almost every study
optimized it only for a 90° side impact. In this paper, B-Pillar is optimized for three accident case : 90° side impact, 63°
side impact and Roll-over. To do this, spread Spot weld with same distance and remove half of them through Topology

In side impact accident, B-Pillar is the most important part to protect driver from being damaged. To

Optimization. In this step, design variables are density of each spot weld element and objective function is minimizing
deflection of B-Pillar. Also, to compare with standard model number of spot weld are chosen as constraints. After this, 2
optimized model are selected. Finally, I compare it with original model through crush test using Radioss.
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Fig. 1.1 B-Pillar component Fig. 1.2 Yaris Spot Weld
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Fig. 5.1 Roof model

Table 1 Roll-over force

Force (a) (b)
Fx 3 6.54
Fy 38.2 1.26
F, 92.1 29.3
Total Force 100 30.0
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Table 2 Optimization result (212 7h)

90° 63° Roll
impact | impact | Over

1.000E+00 | 8.901E-01| &3 95 50
8.901E-01| 7.802E-01| 19 11

Density Range

7.802E-01| 6.702E-01 7
6.702E-01| 5.603E-01 5 11
5.603E-01| 4.504E-01 0 2
4.504E-01| 3.405E-01| 10 7
3.405E-01 | 2.305E-01 3 3 1
2.306E-01 | 1.206E-01 1 9 11

1.206E-01| 1.069E-01| 63 51 93

Fig. 6.2 Opt2
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Fig. 7.2 63° side impact
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Table 3.1 90° side impact

35 37 39 41 43 45 47 49 51 53

Max Average
displacement displacement
Yaris 130.02 102.78
Optl 128.15 100.86
Opt2 135.83 101.86
Table 3.2 63° side impact
Max Average
displacement displacement
Yaris 120.90 91.06
Optl 123.79 92.54
Opt2 118.68 93.29
Table 3.3 Roll-over
Max Average
displacement displacement
Yaris 88.96 12.95
Optl 93.26 12.70
Opt2 84.65 11.37
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