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Preparation of Diamond/Cu Composite Material with Paralleling

Heat Conduction Structure
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Abstract: In order to increase thermal conductivity of diamond/Cu composite material, high quality diamond
films were deposited on core materials by chemical vapor deposition (CVD), and then those diamond bars were
longitudinally arranged with copper powder filling in the space to prepare paralleling heat conduction diamond/Cu
composite by vacuum hot—press sintering method. The growth of diamond films was investigated by Raman
spectroscopy and scanning electron microscopy (SEM), and heat conduction performance of diamond/Cu com-
posite materials was discussed by numerical analysis. The results show that the paralleling structure diamond/Cu
composite material is compact and the density is 9. 51 g/cm’. The CVD diamond films present continuous channels

and generate paralleling heat conduction in the copper matrix, where the thermal conductivity is 392. 78 W/(m « K).
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Table 1 Parameters of the diamond deposition on core materials with CVD
Filament Filament—substrate Substrate Pressure/ Deposition Gas rate of
Parameter . ) ) .
temperature/ C distance/mm temperature/ C kPa time/min CH, : H,/%
Value 2 2004100 641 700-800 3.0 720 3-5
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Fig.5 Morphologies of the diamond/Cu composite material with paralleling structure
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