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Research Progress of Diamond / Cu Composites for Thermal Management
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Abstract: Diamond / copper composites has become the research focus of a new generation of thermal management materials due to
its low density, high thermal conductivity and adjustable coefficient of thermal expansion. The diamond / copper composites are
reviewed in three directions: theory, experiment and simulation, which is expected to provide reference and ideas for research and
industry development in the field of thermal management. This paper reviews the development history of diamond /copper
composites, summarizes the important particle mixing theoretical models and “sandwich” composite structure empirical formulas of
diamond / copper composites, studies the important factors affecting two thermal performance indicators such as thermal conductivity
and thermal expansion coefficient, and briefly describes application of the finite element simulation in diamond / copper composites.
Among them, the influence of interface modification (type of active modified elements and thickness of modified layers) on the
thermal conductivity of diamond / copper composites is mainly analyzed. The results show that the diamond / copper composites
prepared by interfacial modification, increased contact area, and driven by higher temperature and pressure mechanisms have
excellent thermophysical properties. Finally, methods such as bimodal diamond, carburizing, and surface texture of large-size
diamond self-supporting films are proposed based on the obtained conclusions, which can be used to improve the interface bonding

strength and heat dissipation performance of diamond / copper composites.
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Table 1 Thermal conductivity of diamond / Cu composites

prepared under different construction schemes of

bimodal diamond mixing? %3
Mixed type R Xs ! % Vql % (/}n/ (V'\é)/)
40/ 45+200 / 230 6 35 786 733
40/ 45+200 / 230 6 25 771 762
40/ 45+200 / 230 6 15 73.0 714
40/45+270/ 325 8 35 78.9 781
40/ 454270/ 325 8 25 79.1 803
40/45+270/ 325 8 15 76.5 758
40/ 45+325 / 400 10 35 80.9 710
40/ 45+325 / 400 10 25 81.8 853
40/ 45+325 / 400 10 15 78.1 763

R—Ratio of primary diamond to secondary diamond particles;
Xs—Proportion of sub-diamonds in the total diamond volume fraction;
Vgq—Total diamond volume fraction; A—Thermal conductivity of the
diamond / copper composite
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