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Abstract: This paper studied a method for measuring the mechanical stress wave in power electronic device by
means of test circuit and digital filtering technology. Time domain and frequency domain characteristic parameters of
mechanical stress wave,such as amplitude, peak —to —peak ,peak frequency,and frequency range,were obtained
through signal processing and spectrum analysis. The research results show that the mechanical stress wave can be
measured by setting the sampling threshold and stopping the band frequency reasonably. When a current of 40 A in
IKW40T120 IGBT device is turned off , the mechanical stress wave continues to decay for 100 s, and its amplitude
and peak—to—peak value are 5.2 mV and 9.6 mV , respectively. The amplitude spectrum clearly has three frequency

Wi EHE2018-11-27
ELTH : FFE S &R B0 H (2016YFE0123900) , National Key Research and Development Program(2016YFE0123900 ) ; i &
SEFAEHOT R (531107040974 ), Young Teacher Growth Plan of Hunan University (531107040974 ) ; i1 27 i 35 AR 20 B/ NEIAR
LI (531107040977 ), Special Purchase of Small Instrument and Equipment by Young and Middle—aged Teachers of Hunan University
(531107040977)
ERE A )11(1993—) 55 BRPY Y22, i1 g Rl BF oA
i 3B & A, E-mail : mengzhiqiang@126.com



5 4 1]

2R 145 W T AT AR AL, g )i 7 75

segments that are 20~100 kHz, 150~200 kHz and 290~310 kHz. Each frequency segment has one peak frequency
point, which is 54 kHz, 163 kHz and 299 kHz,respectively, showing almost 1,3 and 5 octave relationship. The peaks

corresponding to three peak frequency points differ greatly, which are 1.24 mV,0.69 mV and 0.36 mV , respectively.

Key words: power electronics device ; turn—off process ; mechanical stress wave ; condition monitoring; reliability
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Fig.1 Schematic diagram of condition monitoring
method for power electronics device and module based

on mechanical stress wave
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Fig.3 The site map of experimental setup
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Fig.4 The mechanical stress waves in experiment
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Tab.1 The characteristic parameters

of mechanical stress waves A~E
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of mechanical stress waves A~E
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