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ABSTRACT

A reliable and practical finite element modeling technique to predict the lifetime of automotive electronics is important for
engineers in reliability. In reliability evaluation on the automotive electronics, most studies rarely used FE mode! verification
process. The material properties and boundary conditions are very important factors in this process to assure the reliability
of the automotive electronics. This study aims to develop a better and more accurate FE model in order to predict fatigue
life of the automotive electronics using Virtual Qualification lifetime assessment techniques. After conducting the modal
analysis by the experiments to grasp a system characteristic, this paper presents material properties and boundary
conditions that is obtained by the comparisons of FEA simulation results using DOE technique and the experiment results
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Fig.2 Set-up for experiment & sensing location
(a) Experiment object (b) Sensing location
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Fig.5 Boundary conditions with spring elements
(a) zoomed in part around bolt (b) pad part
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Table.2 Finite element analysis results
Experiment Spring elements (N/m) 1st Natural
No. connector| pad bolt Frequency
1 1.0E+3 1.0 1.0E+7 328 Hz
2 1.0E+3 2.0 1.0E+8 336 Hz
3 1.0E+3 3.0 1.0E+9 350 Hz
4 1.0E+3 40 1.0E+10 362 Hz
5 1.0E+3 5.0 1.0E+11 368 Hz
6 1.0E+4 1.0 1.0E+8 330 Hz
7 1.0E+4 2.0 1.0E+9 337 Hz
8 1.0E+4 3.0 1.0E+10 353 Hz
9 1.0E+4 40 1.0E+11 364 Hz
10 1.0E+4 5.0 1.0E+7 370 Hz
11 1.0E+5 1.0 1.0E+9 331 Hz
12 1.0E+5 2.0 1.0E+10 339 Hz
13 1.0E+5 3.0 1.0E+11 354 Hz
14 1.0E+5 4.0 1.0E+7 365 Hz
15 1.0E+5 5.0 1.0E+8 372 Hz
16 1.0E+6 1.0 1.0E+10 332 Hz
17 1.0E+6 2.0 1.0E+11 340 Hz
18 1.0E+6 3.0 1.0E+7 335 Hz
19 1.0E+6 4.0 1.0E+8 367 Hz
20 1.0E+6 5.0 1.0E+9 376 Hz
21 1.0E+7 1.0 1.0E+11 334 Hz
22 1.0E+7 2.0 1.0E+7 343 Hz
23 1.0E+7 3.0 1.0E+8 355 Hz
24 1.0E+7 4.0 1.0E+9 369 Hz
25 1.0E+7 5.0 1.0E+10 377 Hz
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Table.3 Natural frequencies obtained from the
experiment and finite element analysis

Natural Frequency (unit=Hz)
Mode No. Ist mode | 2nd mode | 3rd mode
experiment 358 520 860
simulation 358.2 576.1 871.7

Fig.6 lst Mode shape of the automotive PCU
(a) experiment (b) finite element analysis
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