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Trap distribution of aging polymeric materials and
its effect on surface flashover in vacuum
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Surface trap parameter and distribution can significantly affect the development of the secondary electron
emission avalanche (SEEA), the most widely accepted mechanism for flashover in vacuum. To further under-
stand the influence of traps on the flashover of polymeric materials under different degrees of aging, poly-
tetrafluoroethylene (PTFE), polymethylmethacrylate (PMMA) and polyamide (PA6) were aged by repeated
single-shot flashover, which was excited by a microsecond pulsed generator. The finger-like plane-electrodes
were used in this experiment with 1.2 mm gap. The trap parameters of specimens experienced 1000, 2000,
3000 times of flashovers, were respectively tested by means of isothermal surface potential decay (ISPD) and
the flashover voltage was also recorded. The results show that the deeper energy level trap occurs and the
trap charge density is lower after 1000 times of flashovers for PTFE and PA6. The deep trap and shallow one
exist simultaneously in three materials. The trap parameters of PMMA don’t change obviously compared
with PTFE and PA6. The trap energy level is deeper and the trap charge density is higher after 3000 times of
flashovers for three materials. In order to analyze the effect of trap parameters on discharge development,
the dynamics process of charge trapping and detrapping were analyzed based on the charge transport model
in dielectrics with single trap level and two discrete trap levels. The simplied calculation results show that
the deeper the trap level is, the quantity of trapped charges is more in polymeric materials. The trapped
probability of charged particles for shallow level trap is small in insulating materials.
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