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Failure analysis of metallized film pulse capacitors
based on accelerated degradation data
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Abstract  The high energy density self-healing metallized film pulse capacitor has been applied to all kinds of laser facilities for
their power conditioning systems whose reliability and expense are straightforwardly affected by the reliability level of capacitors. Reliabil-
ity analysis of highly reliable devices such as metallized film capacitors is a challenge due to cost and time restriction. Accelerated deg-
radation testing provides a way to predict its life cost and time effectively. A model and analysis based on accelerated degradation data of
metallized film capacitors are described. Also described is a method for estimating the distribution of time to failure. The estimation values
of the unknown parameters in this model are 9. 066 9 x 107* and 0. 022 1 respectively. Both the failure probability density function

PDF and the cumulative distribution function CDF can be presented by this degradation failure model. Based on these estimation val-
ues and the PDF/CDF the reliability model of the metallized film capacitors is obtained. According to the reliability model the probabili-
ty of the capacitors that survive to 20 000 shots is 0.972 4.
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