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Structural Design and Performance Analysis of Polymer—-Based Thermally Conductive
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Jiangsu ZOND Materials Technology Co., LTD

[Abstract] To address issues such as the low thermal conductivity efficiency of polymer materials and their
inability to meet the heat dissipation demands of high—power—density electronic devices, a three—dimensional
network—structured polymer—based thermally conductive composite material was prepared. Using nitrile
butadiene rubber (NBR) and polypropylene (PP) as the matrix, and aluminum oxide (Al:O3) and aluminum
hydroxide (Al(OH)s) as composite thermal conductive fillers, an efficient thermally conductive composite
material was fabricated through filler compounding, particle size optimization, surface modification, and process
control. Experiments were conducted to analyze the effects of filler ratio, particle size combination, surface
modifier dosage, and filler loading on the microstructure, thermal conductivity, mechanical properties, and
electrical insulation of the composite material. The results indicate that when the mass ratio of Al:Os to Al(OH)
s is 7:3, the ratio of large to small particle size AloOs is 6:4, modified with 1.5wt% silane coupling agent
KH-550, and a total filler loading of 45wt%, the NBR—based composite achieves a thermal conductivity of
1.86 W/m'K and a tensile strength of 13.5 MPa, while the PP—based composite achieves a thermal conductivity
of 1.72 W/m'K and a tensile strength of 15.2 MPa. Both materials exhibit excellent electrical insulation and
thermal stability, meeting the heat dissipation requirements for applications such as electronic packaging and new
energy devices.
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