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Abstract: Breakdown strength is a key indicator for evaluating the insulation performance of polypropylene films used in capaci-
tors. However, the results are not only determined by the intrinsic properties of material, but are also significantly affected by the
testing method. To enable iterative performance comparison of domestic polypropylene films and objective benchmarking against
imported products, it is necessary to select a breakdown strength test method that can accurately reflect the material performance.
This paper conducts a comparative study of different testing methods using domestic polypropylene films. By varying the electrode
configuration and other relevant experimental conditions, breakdown strength data of the films under different methods were ob-
tained. Statistical analysis was then performed to compare the test results. The results show that the breakdown strength values ob-
tained by different testing methods differ significantly. Considering testing accuracy, repeatability, operational simplicity and engi-
neering applicability, this paper recommends the fifty-point electrode method as the preferred method for evaluating the breakdown
strength of polypropylene films for capacitors. The results provide a reference for quality evaluation of domestic polypropylene
films, performance comparison among different batches, and benchmarking tests against imported film products.
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Fig. 1 Schematic diagram of breakdown strength experiment
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Fig. 2 Photograph and dimensional schematic of electrode configurations (mental sphere -

cylinder, cylinder - plate and rod - rod electrode method)
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Fig. 3 Photograph and dimensional schematic of electrode configurations(fifty-point elec -
trode method and double aluminum foil plate electrode method)
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Fig. 4 Cumulative distribution functions of breakdown strength obtained by different test
methods
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Fig. 5 Probability density functions of breakdown strength obtained by different test
methods
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Tab. 2 Breakdown strength results obtained by different test methods
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