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A Study on Optimal Spot-weld Layout Design of the Vehicle Body Structure
Considering Vibration and Side Impact
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ABSTRACT

In this study we conduct the optimal spot-weld layout design of vehicle body structure considering
dynamic stiffness and side impact. We conduct both linear static analysis and nonlinear
analysis with a baseline model to verify the process. 13 design variables will be selected for the effect
analysis. Then, topology optimization is conducted to each selected design variable. The design constraints
are formulated to improve the dynamic stiffness and side impact performance. Objective function is to set
the density of weld component. Optimal spot-weld layout design are compared with the baseline model to

show the improvement.
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(a) crash analysis

Table 1 Material of B-pillar and Spot weld

Property B-pillar Spot weld
Young’s modulus 200 210
Poisson ratio 03 0.3

Density(kg/mm®) 783 10° 35X 10*

(b) static analysis
Fig. 1 Simple model of B-pillar Fig. 3 Result of crash and static analysis
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Fig. 4 Spot-weld stress of part A
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Fig. 5 Spot-weld stress of part B
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(b) First bending mode
Fig. 6 Result of natural frequency analysis

(a) crash analysis condition

(b) Result of crash analysis in base model
Fig. 7 Crash analysis in base model

Table. 2 Result of First natural frequency of base model

No Mode Frequency [Hz]
1 First torsion 37.70
First bending 51.84
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Fig. 12 Standardized Pareto chart

(a) DV1,DV2,DV3 (b)DV4, DVS, DV6 Standardized Pareto Chart
Fig. 8 Design variables of section of vehicle floor 1505
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