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Life Prediction of Metallized Film Capacitor Under the Combined Action of
Temperature and Humidity
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Abstract: Metallized film capacitor (MFC) is inevitably affected by higher temperatures and humidity
during the long term application, which accelerates the electrode corrosion rate and reduces capacitance.
In view of this issue, in this paper the life data of MFC under different temperature and humidity conditions
is obtained based on the THB accelerated aging test, the two-parameter Weibull distribution model is used
to calculate the MFC life parameters, and the life acceleration factors under different temperature
conditions are obtained by combining the Arrhenius model, the inverse power law model and the Hallberg
Peck model, and the influence of temperature and humidity on the life of MFC is analyzed. The results
show that for the MFC under different temperature and humidity, with the increase of temperature and
humidity, the capacitance decreases fast and the life of capacitor reduces, the adverse effect of
temperature on the MFC life is more significant than that of humidity. With the increase of temperature and
humidity, the Weibull distribution of MFC life migrates in the direction of decreasing life, which provides

effective reference for the life prediction and application of MFC.
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Fig.1 Typical capacitance variation curve of metallized
film capacitor
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Fig. 2 Therelationship between the life camulative
probability and life under different conditions (the data
point is the life of capacitor sample)
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Table 1 Weibull model parameters of MFC under
different conditions
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1 85 85 145.31 21.19
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3 85 35 294.41 38.04
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Table 2 Lifetime acceleration factors of MFC under
different conditions

T/°C RH/% i P -
85 85 1.00
35 85 4.16
85 35 1.90
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