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Preparation and Properties of PA6./CaCO,/ GNPs Thermally. Conductive Composites
Lin Shaofen*, Lin Hongyu', Huang Weiming®, Chen Guohua®
(1. College of Materials and Chemical Engineering,-Liming Vocational University, Quanzhou 362000, China ; 2. Xiamen Knano Graphene

Technology Co., Ltd., Xiamen 361027, China; 3. College of Materials Science and Engineering, Huagiao University, Xiamen 361021, China)

Abstract : Polyamide 6 (PA6), calcium carbonate (CaCO;) and graphene nanoplatelets (GNPs) were used as main materials to
prepare PA6 /CaCO, / GNPs composites with different contents of GNPs by melt blending. The thermal conductivity, rheological
properties, micromorphology, mechanical properties and electrical conductivity of the composites were investigated by laser thermal
conductivity meter, rotational rheometer, field emission scanning electron microscope and so on. The results show that the thermal
conduction percolation phenomenon occurs when the content of GNPs is in the range of 9-12 phr. When the content of GNPs is
15 phr, the composite reaches the thermal conductivity of 1.21 W /(m - K), which is 426.1% higher than that of the pure PA6. The
storage modulus, complex viscosity and elasticity of the composites are improved by adding GNPs, while the viscous dissipation is
decreased. When the content of GNPs is 12 phr, Han curves show that the melt changes from “liquid like” to “solid like”, meaning
a three-dimensional network structure is formed inside the composite. The tensile strength and notched impact strength of the com-
posites are increased with the addition of CaCO;. After adding GNPs, the tensile strength and notched impact strength of composites
are decreased in different degree. In addition, the composites maintain good electrical insulation properties in the test range.

Keywords : polyamide 6 ; CaCO; ; graphene nanoplatelets ; thermal conductivity
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