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Research of Thermally Conductive Composites Based on Flake Graphite Filled in Polyamide 6 / Polypropylene

Xu Huagen', Peng Xintao', Zhou Junjie’, Chen Xiaodong" *, Liu Yinfeng'

(1. Department of Polymer Materials, Shanghai University, Shanghai 200444, China ;

2. Shanghai Sunny New Technology Development Co. Ltd., Shanghai 201109, China)

Abstract : Polyamide 6(PA6) / polypropylene(PP) as a two-phase polymer matrix was used to reduce the filler content of

thermally conductive composites based on polymer materials. Thermal conductivities of both PA6 /PP / flake graphite(FG) and PA6
/ FG composites with different FG content were studied. Thermal conductivity of PA6 /FG composite is 1.85 W /(m - K) when FG
content is 30% ; while thermal conductivity of PA6 /PP /FG composite could reached to 1.88 W /(m - K) as long as FG content
is 20%. This implies that PP as a size-exclusion phase could optimize the distribution of FG in PA6. FG content could be reduced
when thermal conductivities of PA6 /PP /FG composites reach to the same value as PA6 /FG composites, thus could improve the
processing performance and mechanical properties of thermally conductive composites. Electrical resistivities of PA6 /PP /FG and
PAG6 /FG composites were also studied. The results show that the volume electrical resistivity of PA6 /PP /FG composite is two
orders of magnitude lower than PA6 / FG composite when FG content is 30%. This indicates that the addition of PP changes the
distribution of FG in PA6. The distribution of FG in PA6 /PP /FG composite was studied by SEM. It showes that the possibility of
FG contact with each other is increased when the content exceeds 30%.

Keywords : thermal conductivity ; polyamide 6 ; polypropylene ; distribution of flake graphite ; size-exclusion
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