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Research on DC voltage endurance characteristics of polypropylene
insulation materials

Liu Ying, Fang Yatong', Liu Zhaogui
(School of Electrical Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: To systematically investigate the short-term and long-term DC voltage endurance characteristics of polypropylene
(PP) materials, we took PP sheet specimens as the research object and tested their DC breakdown strength at different
temperatures and thicknesses. Through linear voltage ramp and stepwise voltage ramp tests, the effects of voltage
application method and ramp rate on the DC breakdown strength of the specimens were studied. On this basis, combined
with the breakdown test data under constant voltage, the DC voltage endurance coefficients of the material determined by
different voltage application methods were compared, and the applicability of each method was analyzed. The results show
that as the temperature increases, the DC breakdown strength of the PP specimens decreases, which conforms to the
Arrhenius equation. As the specimen thickness increases, the breakdown strength decreases following an inverse power law.
The faster the voltage ramp rate, the higher the measured DC breakdown strength. As the voltage application time increases,
the breakdown strength of the specimens decreases. The DC voltage endurance coefficient of the PP material determined by
the inverse power law of electrical ageing based on the data from the constant voltage method and the stepwise voltage ramp
method is approximately 13.

Key words: polypropylene material; DC breakdown strength; voltage endurance coefficient; cumulative damage theory
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Fig.1 DC breakdown test system
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stepwise DC voltages
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Fig.2 Weibull distribution of DC breakdown strength for

PP samples at different temperature
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Table 2 Weibull parameters of DC breakdown strength for PP

samples at different temperature
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Fig.4 Weibull distribution of DC breakdown strength for

PP samples with different thickness
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Table 3 Weibull parameters of DC breakdown strength for
PP samples with different thickness
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Table 4 Weibull parameters of DC breakdown strength for PP

samples under continuous-rising voltage
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Table 5 Weibull parameters of DC breakdown strength for PP

samples under step-rising voltage
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Table 6 The DC breakdown strengths of PP samples under

different voltage rising rates
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Fig.11  Weibull distribution of breakdown times for PP

samples under constant DC voltage
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Table 7 Breakdown voltage-endurance time data for

PP samples
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Fig.12  U-tlife curves of PP samples
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