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Fig-1 The room —temperature resistivity of PE20/CB system and PE2/CB
system as function of CB concentration
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Fig-2 The influences of mixing conditions on the properties of PE20/CB (22%)

composite, room ~ temperature resistivity and PTC intensity
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Tab-1 The room—temperature resistivity of PE20/CB composites and PE2/CB
composites without additives and with additives (additives)

B Y PE20/CB PE20/CB + additives PE2/CB PE2/CBtadditives

/kQ eem /kQ scm /kQ sem /kQ sem

16 241 4.6

18 21 3.1

20 5.14 0.47 1.87x%10* 1.10X10°

22 4.35 0.22 1.981 1.249

24 1.5 0.16 0.332 0.14

26 0.45 0.08 0.175 0.115

28 0.076 0.042

30 0.043 0.034




228 AT R AT T2 M 520 %

Tab-2 The PTC intensity of PE20/CB composites and PE2/CB composites

without additives and with additives (additives) respectively

CBY% PE20/CB PE20/CB + additives PE2/CB PE2/CB T additives
Loq( Rua/ Ro) Log( Rua/ R0) Loq( Rua/ Ro) Loq( Rua/ R0)

16 3.03 4.57

18 3.7 5.0

20 4.3 5.2 — —
22 4.4 5.3 4.5 4.8
24 3.9 4.6 4.6 5.2
26 3.7 4.5 4.9 5.4
28 3.7 4.1
30 2.1 3.3
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Fig-3 The room —temperature resistivity and PTC intensity of PE/CB(ZZ%)

composite as function of heating treatment temperature
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Fig-4 The resistivity change with temperature of PE20/CB(22%)

composite with different radiation dose
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Fig-5  The resistivity change with temperature of PEZ/CB(26%) composite

with different irradiation dose
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STUDY ON PTC MATERIALS MADE BY POLYETHYLENE
AND CARBON BLACK COMPOSITES

LI Rongqun YAO Side ZHANG Cong LI Wei HAN Zhenhui LIN Weizhen
( Laboratory of Radiation Chemistry, Shanghai Institute of Nuclear Research,

the Chinese Academy of Sciences, Shanghai 201800)

ABSTRACT  The influences of processing conditions on polyethylene/ carbon black compos-
ites with two types of PE are studies in this paper, including mixing temperature: mixing time;
additives, heating treatment and irradiation- And the optimized process conditions are obtained-
It is found that the composites based on different PE matrices exhibit different properties, which
is attributed to the different viscosity of the matrices- PE20/CB composites show excellent mixing
properties; low room ~ temperature resistivity and considerable PTC effect when containing
18%—26% content of CB. while PE2/CB composites are much better in stability and the elimi-
nation of NTC effect. It is suggested that the combination of different matrices in one composite

may be a convenient method to fabricate more superior polymeric PTC materials-
KEYWORDS  Polymer composite; PTC effect, Processing conditions
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