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Research on Polypropylene Based Thermally Conductive Composites Filled with GNP and Al,O,
Ma Liubin, Wen Bianying, Zhang Yihui
(School of Material Science and Mechanical Engineering, Beijing Technology and Business University, Beijing 100048, China)

Abstract : Polypropylene (PP) as the matrix, and graphite nanoplatelet (GNP) and Al,O, were selected as the primary and aux-
iliary thermal filler, respectively. The series of polypropylene based thermally conductive composites were prepared by melt blending
method. The effects of filler content and filler compound on the distribution structure and properties of the composites were investi-
gated. The results show that the thermal conductivity and electrical conductivity of the PP /GNP binary composites increase with the
increase of GNP content. The orientation of GNP in the polypropylene matrix results in a difference of thermal conductivity between
the in-plane and through-plane direction of the composite, and this gap becomes bigger as the GNP content increases. The addition of
the auxiliary filler of Al,O; in the above binary composite induces a significant volume exclusion effect, which further improves the
thermal conductivity and electrical conductivity of the composites. When the content of GNP is fixed at 30% and the Al,O, content
goes to 20%, the through-plane and in-plane thermal conductivity of the composites reaches to 1.01 W /(m - k) and 3.68 W /(m - k)
respectively. The corresponding composite also maintains high mechanical properties.

Keywords : polypropylene ; graphite nanoplatelet ; alumina ; thermal conductivity ; volume exclusion effect
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