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ABSTRACT

Industrial inverters are used in a variety of fields for electric power supply. They may be exposed to
vibration and heat once they are installed. This study focused on a framework of accelerated life testing of an
industrial inverter considering fatigue damage as the primary source of deterioration. Instead of analyzing detailed
failure mechanisms and the product’s vulnerability to them, the potential of fatigue failure is considered using
the fatigue damage spectrum calculated from the environmental vibration signals. The acceleration and
temperature data were gathered using field measurement and spectral analysis was conducted to calculate the
vibration signal’s power spectral density (PSD). The fatigue damage spectrum is then calculated from the input
PSD data and is used to design an accelerated fatigue life testing. The PSD for the shaker table test is derived
that has the equivalent fatigue damage to the original input signal. The tests were performed considering the
combined effect of random vibration and elevated temperature, and the product passed all the planned tests. It
was successfully demonstrated that the inverter used in this study could survive environmental vibration up to its
guarantee period. The fatigue damage spectrum can effectively be used to design accelerated fatigue life testing.
Keywords : Accelerated Life Testing(7+F5=%A|&), Fatigue Damage(Z| 224, Fatigue Damage Spectrum(X| 2
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Fig. 1 Industrial inverter for life testing
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Fig. 2 APSD curve obtained from field measurement
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Fig. 7 Shaker table test at elevated temperature

Table 3 Accelerated life testing plan

Test Input Input Output Output
No. voltage current Voltage Current
1 386.632  1.56142  420.813  3.73159
2 384.856  1.51126  420.095  3.71675
3 384.459  1.50836 420915  3.70349
4 384.098  1.54665  420.703  3.70527
5 387.79 1.49179  417.737  3.74643
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