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Effect of the Surface Cumulative Damage of PBT on Its Flashover Voltage Under Repeated
Flashovers
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Abstract: In order to study the repeated flashover characteristics of polybutylene terephthalate (PBT), repeated flashover
experiments were carried out on PBT thin film samples to study the characteristics and causes of flashover voltage
changes. Five groups of PBT thin film samples were prepared, and surface flashover experiments were carried out on the
five groups of samples under power frequency AC voltage for 0, 100, 200, 300, and 400 times, respectively, and the
flashover voltage of the samples was recorded. Scanning electron microscope, laser confocal microscope, infrared spec-
trometer, differential scanning calorimeter, electric stimulation depolarization current meter and surface potential meter
were used to detect the surface microstructure, roughness, chemical structure, crystallinity, trap parameters and surface
potential of the samples. The test results show that the surface flashover voltage of the PBT sample increases first and
then decreases with the increase of flashover times, and reaches the maximum value when the flashover is 100 times. Be-
fore 100 flashovers, the sample becomes smoother with the increase of flashover times, the surface crystallinity increases,
the deep trap density decreases, and the energy level decreases. After 100 flashovers, as the number of flashovers increas-
es, microcracks and holes appear on the sample surface, the surface crystallinity decreases, the deep trap density increases,
and the energy level decreases. Analysis shows that the repeated flashover characteristics of PBT surface are closely re-
lated to the cumulative damage on the surface of the material. Cumulative damage leads to changes in roughness and trap
parameters, which in turn lead to changes in surface electric field distribution and flashover voltage.
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Table 1  Average surface roughness of the PBT samples

FEA G 5 Rso/um Rs/pm
PBT-0f 2.144 16.756
PBT-100f 1.211 15.506
PBT-200f 1.586 19.384
PBT-300f 2.738 28.58
PBT-400f 9.639 84.867
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Fig.6 FTIR spectra of PBT sample surfaces
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Table 2 Crystallinity of PBT surfaces

FEAGR 5 LA %
PBT-0f 31.05
PBT-100f 35.64
PBT-200f 28.28
PBT-300f 2438
PBT-400f 20.60
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Table 3 The trapping parameters of PBT samples

R jiﬁ’é i3 &I fk L1 B
fiedi/eV JZ/(nA-s) fiedi/eV JE/(nA-s)
PBT-0f 0.602 8 50.828 0.7233 175.03
PBT-100f 0.607 5 95.904 0.697 7 146.10
PBT-200f 0.608 5 83.187 0.696 6 180.68
PBT-300f 0.610 2 92.510 0.680 1 200.55
PBT-400f 0.608 7 93.921 0.6750 224.53
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Fig.9 Trap distribution on the PBT sample surfaces
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Table 4 The electric field distortion of PBT sample surface

under charge aggregation

BEARGS HUAHT SR AR T I H R AR (k Vo mm)
PBT-0f 3.88

PBT-100f 347

PBT-200f 3.81

PBT-300f 441

PBT-400f 4.75
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Fig.11 PBT surface electric field simulation model
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