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- 1 Effect of conducting particles loading on the electrical
property of SSF/HDPE and CB/HDPE composites
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' Fig. 3 The lapping structure of SSFs in HDPE matrix
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' Fig. 4 Temperature dependence of the resistivity of SSF/HDPE and CB/HDPE composites
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' Fig. 5 Effect of SSF volume fraction on (a) storage modulus( G') and (b) loss tangent(tand) of SSF/HDPE composites at 160°C
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- 6  Effect of SSF volume fraction on G' at the frequency of
0.01585 rad/s and 0.02512 rad/s
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Fig. 7 SEM fracture surface imagines of HDPE/SSF composites

a) 0.37 vol% SSF: b) 1.3 vol% SSF: ¢)»d) 4.8 vol% SSF
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2(8*)" (7.9 nm). v LA, 412 SSF#) B A2 /)
2 )L nm, IR BB EAA AT AR T3 B
B BT AR w DI R AT O R W) 2
DT REEBRIIBEAN Ky THEMNIZY), SSF 5
HDPE [AJAH B4 H 4595, SSF % T HDPE 73 - #E#4
AT A (5 M AL SY Y SSF B s R iy, DL
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RELATIONSHIP BETWEEN ELECTRICAL CONDUCTIVE AND RHEOLOGICAL
PERCOLATIONS FOR FIBRES/HDPE COMPOSITES

DU Miao, FU Huakang, ZHENG Qiang

(Key Laboratory of Macromolecule Synthesis and Functionalization» Ministry of Education s
Department of Polymer Science and Engineering, Zhejiang University, Hangzhou 310027)

Abstract The linear viscoelastic behavior and electrical conductivity of high-density polyethylene ( HDPE) filled
with stainless steel fibers (SSF) were investigated and compared with those of carbon black (CB) filled HDPE
composites system. It is found that CB/HDPE composites show two electrical conductivity percolation values ( ¢, and
¢.) and a wide percolation range. However, SSE/HDPE composites present an extremely low threshold of the
electrical conductivity percolation Conly 0.3 vol% ) and a narrow percolation range. Only one conductivity
percolation value ( ¢,) was observed. The speciality of conductivity percolation behavior of SSF/HDPE composites
owes to the formation of conducting channels of SSF/HDPE composites. It is well recognized that the rheological
percolation threshold is identical to the percolation threshold of electrical conductivity for CB/HDPE composites.
Whereas; for SSF/HDPE composites; dynamics storage modulus ( G') becomes almost independent of frequency in
the low frequency region as the SSF loading increases up to 4.8 vol% s suggesting an onset of solidlike behavior in
SSF/HDPE composites. By plotting G versus SSF loadings the rheological threshold is determined as 4.8 vol%
which is much lower than the percolation threshold of electrical conductivity, i. e. 0.3 vol% . Additionally, the
positive temperature coefficient (PTC) effect was measured for SSF/HDPE and CB/HDPE composites. It reveals that
the conductivity channels formed by SSF show a higher stability than those formed by CB particles in HDPE matrix.
The difference in the percolation threshold and the stability of conductivity channels are understood in terms of the
larger L/D of SSF and the particular conductive mechanism of SSF/HDPE composites

Keywords Stainless steel fibers Composites, Electrical conductivity percolation> Rheological percolation



