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Electronic Components Failure Mode Test and Simulation Study
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ABSTRACT: Objective To investigate the equivalent stress and equivalent creep strain of lead—free solder joints
under thermal stress. Methods The ultimate adaptive temperature of the electronic components was verified through
staircase pattern increased temperature. The ultimate working temperature and damaging temperature of the electronic
components were tested, and the main failure mode of electronic components was obtained. Subsequently, the stress and
strain of solder behavior was simulated by FEM. Results The simulation results were corresponded with the
experimental results. Conclusion Our results provided reliable evidence on how to control the solder joint shape and
proved that the Garofalo method is feasible to improve the electronic components’ life period.
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Fig.1 3D drawing of electronic components of a representive

bullet

BN 10 °Co BRERIFEENTH 6 b
TR I 1 I AL 2 i o 565 1 0GR
M85 CH IR, LA 3 WK s AR5 IR EE T+ 3] 195 °C,
ARZLAY 3 Yt , DU
200

180

e 160

140
E 120

100
80

WHC NI IR

K2 BRUGRE A A A

Fig.2 The staircase pattern of increased temperature
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Fig.3 Self—destruction time before and after tests
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Fig.4 Electronic components after failure
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Table 1 Failure mode and failure mechanism analysis of the test—piece
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Table 2 Input parameters of the material

PR SRR /GPa JARA L AT R/(Wem™-C™) FZlKk/C

FR4 17.7 0.28 0.294 L.1x10°
51 70 0.3 237.5 2.1%107
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Table 3 Input parameters of the model
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Fig.5 Equivalent stress of weld spots
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Fig.6 Cumulative equivalent creep strain of weld spots
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Fig.8 Creep strain & changes with time
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