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Fig.1 Relative resistance R/R, as a function of compressive strain
¢ during a loading-unloading cycle for HDPE/CB  composites

containing different volume fractions of CB
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Fig.2 The dependence of volume resistivity (p} on CB concentration

(@) for HDPE/CB composites
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Fig.3  Uniaxiel force F, displacement s and resistance R as a

function of time ¢ during leading-unloading cycles for HDPE/CB
composites containing €B of ¢ =11% (a) and ¢ = 16% (b)
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Fig.4 Fractional resistance change AR/Ry and compressive set €,
as a function of compressive cycle numbers for HDPE/CB composites
with different volume fractions of CB
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Fig.5 Fractional resistance change AR/ Ry and compressive set &,y a&
a function of compressive cycle numbers for HDPE/CB composites
conﬁiﬂng CB of 10 vol% under different uniaxial force
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Fig. 6 Fractional resistance change AR/R, as a function of
compressive set ¢,, during compressive eycles for HDPE/CB composites
a) With different volume fractions of CB under the condition of maximum
compressive force loading being 4 kN5 b} With CB volume fraction of

10% under different amplitudes of maximum uniaxial force
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Fig.7 Uniaxial force F, displacement s and resistance R as a function of time ¢ during compressive cycles for irradiated HDPE/CB composites

containing CB of 11 vol% (&) and 16 vol% (b)
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RELATIONSHIP BETWEEN UNIAXIAL DEFORMATION AND
PIEZORESISTANCE FOR HDPE/CB COMPOSITES

ZHU Shu', ZHENG Qiang', ZHOU Jianfeng' , SONG Yihu', ZHANG Minggiu®
(' Department of Polymer Science and Engineering, Zhejiang University, Hangzhou 310027)
(* Maserinis Science Institute, Zhongshan University, Guangshou 510275)

Abstract  The mechanism of piezoresistive behavior and the improvement of its stability for high-density
polyethylene/carbon black (HDPE/CB) composites were studied . The results revealed that the uniaxial piezoresistive
behavior resulted from the change in the structure of the percolation network , depending on the filler volume fraction
¢ and the deformation of the material under pressure..When ¢ approached the percolation threshold ¢, » with
increasing external pressure the composites exhibited a positive pressure coefficient { PPC) effect for its resistance. In
the case of @ far beyond the @, ,only a negative pressure coefficient (NPC) effect for ils resistance can be observed .
The resistance baseline at zeto pressure after unloading shifted upward or downward with the increase of the numbers
of compressive cycles, depending on the ¢ .The shift of the baseline was related with the residual compressive strain
and can be stabilized by increasing the number of the compressive cycles. Crosslinking of the matrix can resirict the
residual compressive strain and stabilize the baseline shift of the resistance-time curve, especially for the composites
with a high ¢.

Key words High-density polyethylene, Carbon black, Piezoresistive behavior, Compressive set, Stability



