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Figure 1 Conductive filler content dependence of the volume resistivity of UHMWPE-based composites
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Figure 2 PTC effect of UHMWPE/CF composites

(a) dependence of content of conductive fillers, (b) effect of gamma ray irradiation.
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Figure 3 Relationship between volume and

temperature of UHMWPE/CF composites
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Figure 4 Temperature dependence of resistivity at

various radiation dose for the UHMWPE/NiCF
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Table 1 Thermal properties of UHMWPE/EMMA/CF(1/1,23.5v0l%) composites with different irradiation doses

EMMA UHMWPE
UHMWPE/EMMA/CF(1/1, 23. 5vol%)
T./C Ahi(]/g) T,/C A (J/g) X/ %
original 85. 6 5.7 131.9 40. 8 48. 4
100kGy 85.2 5.2 131.5 45.7 54.2
200kGy 84. 0 5.9 133. 3 50.9 60. 4
500kGy 83.7 5.6 134. 3 52.9 62.8

1000kGy 84. 4 5.0 134.2 44.2 52.5
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Figure 9 SEM images of UHMWPE/EMMA/CF(1/1,23. 5vol%) composites
(a)original, (b)200kGy, (¢)500kGy, (d)1000kGy
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Figure 10 Logarithmic plots of the AC resistivity of UHMWPE/NiCFcomposites

versus temperature at indicated frequency and irradiation doses
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composites before and after gamma irradiation
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Study on Electrical and Self-heating Properties of Ultra-high Molecular
Weight Polyethylene-based Conductive Composites

BIN Yuezhen*, CHEN Ru, ZHANG Rong, TANG Ping, MATSUO Masaru
(Department of Polymer Science and Material » Dalian University of Technology . Dalian 116024, China)

Abstract; Ultra-high molecular weight polyethylene(UHMWPE) possesses outstanding properties.
Carbon fiber (CF) and nickel carbon fiber ( NiCF) filled UHMWPE blends of UHMWPE/CF,
UHMWPE/NiCF and UHMWPE/EMMA/CF composites were prepared by gelation/crystallization
method, and after then gamma ray irradiation was performed on which at room temperature. The
attention was focused on the electrical and self-heating properties of composites. Such equipment as
DSC, SEM, WAXS and DMA were utilized to measure and characterize the composites. Results
demonstrated that minimum percolation threshold value of 3vol% was obtained for UHMWPE/NiCF
composites with NiCF as filler. Suitable level of gamma ray irradiation is effective to improve both the
PTC effect and self-heating properties of composites. The dielectric properties of composites revealed
the relationship between AC resistivity, temperature and frequency.

Key words: Ultra-high molecular weight polyethylene; PTC effect; Self-heating properties;

Gamma ray irradiation





