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BIW dynamic characteristics based on spot-welding parameter identification
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Abstract ;: The relationship between the modifications of spot-welding mass matrices or rigidity matrices
and Body in White (BIW) structural dynamic characteristics is investigated. First, the spot-welding
parameters of shell structures in BIW are identified in order to describe the actual structural
frequencies and vibration mode. Then, the method of Elastic-Plastic Beam with Parameter
Identification (EPBPD is employed to simulate spot-welding. Finally, the EPBPI method is compared
with the universal method of elastic-plastic beam spot-welding in dynamic characteristic analysis, and
it is applied to simulate of the dynamic characteristics of a real BIW to further validate the simulation
accuracy. Results show that the EPBPI spot-welding simulation method can improve the accuracy of
dynamic characteristic simulation of shell structure and provide a research method for spot-welding
numerical simulation.
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Table 1 Experimental modal frequencies
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Fig. 1 Geometric model for spot-welding plate
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Fig.2 Vibration modes for experimental modal
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Fig. 4 Elastic-plastic beam element model
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Table 2 Improvement Pareto solutions

D/mm E/MPa " o/ (t* mm™*) M, /Hz M /Hz M;/Hz
1 13.4 200000 0. 38 4.10e—09 16. 98139 26.19311 33.42748
2 10. 6 470000 0. 44 9.00e—10 16. 98165 26.19724 33.42815
3 1.9 740000 0.11 2.70e—09 16.9276 26. 14087 33.25894
4 1.4 710000 0.21 3.60e—09 16.92196 26. 06806 32.85174
5 2.0 120000 0. 32 9.90e—09 16.9201 25. 89653 32.60336
6 1.4 400000 0. 24 4.30e—09 16. 92057 25.97271 32.43048
7 1.4 340000 0.21 3.10e—09 16. 92027 25.93892 32.26678
8 1.2 710000 0.21 3.60e—09 16. 92079 26.00141 32.39534
9 1.1 830000 0.2 3.10e—09 16. 92059 25.98115 32.19583
10 1.1 860000 0.28 3.10e—09 16. 92054 25.98218 32. 23477
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Fig. 5 Improvement iterative procedure for variables
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Table 3 Comparisons of three spot-welding modeling methods
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