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Effect of Damp Heat Induction on Crystallization and Electrical Insulation Properties
of Polyether Ether Ketone

DUAN Jintao, LI Haixia*, WEI Chiyuan, XIE Jingjing, SHI Peixin, TAO Pengliang
(School of Civil and Architectural Engineering, Nanjing Tech University Pujiang Institute, Nanjing 211200, China)

Abstract: Polyether ether ketone (PEEK) sheets were subjected to hydrothermal aging at 85 °C and 85% relative humidity
for various durations to investigate the effect of damp heat induction on their crystallization and electrical insulation
properties. The results show that the crystallinity first rose slowly and then declined slowly. It increased from 54% to 58%
and subsequently decreased to 52%. No new absorption peaks appeared in the FTIR spectra after different damp heat
induction times, and the relative crystallinity exhibited the same increase-then-decrease trend. Within 240 h, both the
elongation at break and the tensile strength of the PEEK samples gradually increased with the extension of the damp heat
induction time. Beyond 240 h, they declined slowly. With prolonged damp heat induction time, the dielectric-loss tangent
(tan 6) changed most noticeably in the low-frequency range 10°~10” Hz. After 120 h, tan J rose markedly across this band
and then decreased progressively with increasing frequency. For damp heat induction exceeding 120 h, tan J decreased over
the broader range 10°~10° Hz, and the rate of decrease accelerated. The dielectric constant exhibited the same trend as tan §
throughout the tested frequency window. The volume resistivity first decreased and then increased with further aging. The
dielectric strength remained essentially constant at 50 kV/mm regardless of hydrothermal aging time.
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Fig.1 XRD patterns and crystallinity curves of samples under different damp heat induction times
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under different damp heat induction times
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Fig.3 Mechanical properties of samples

under different damp heat induction times
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