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Fig. 1 SEM and EDS images of Ti-coated diamond particle
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Table 1 Properties of diamond/copper composite with Cr-coated diamond particles

Sample Particle size ~ Volume fraction of Measured density Relative density Thermal conductivity
No. /(pm) diamond/ (%) /(g/cm®) /Y /LW/(m « K)]
1 40~50 60 5.53 97.5 135
2 80~100 0 8.74 98.2 357
3 80~100 30 7.11 97.6 325
4 80~100 60 5.49 96. 8 234
5 80~100 80 4.28 95.6 175
6 100~120 60 5.35 94.4 276
7 120~140 60 5.21 91.9 314
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Table 2 Properties of diamond/copper composite with Ti-coated diamond particles

Sample Particle size Pressure Volume fraction of  Measured density Relative density ~ Thermal conductivity
No. /(pm) /(GPa) diamond/ (%) /(g/cm®) /(%) /IW/(m *» K) ]
8 140~160 4.5 40 6.52 96. 7 323
9 140~160 4.5 50 5.82 93.8 265
10 140~160 4.5 60 5.41 95. 6 199
11 140~160 4.5 70 4.97 97.1 183
12 140~160 4.0 60 5.56 98. 2 267
13 140~160 5.0 60 5.55 98. 1 240
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Fig. 4 SEM images of diamond/copper composites with coated diamond particles
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Research on Thermal Conductivity of Diamond with
Cr,Ti Coating/Copper Composite Materials
by Sintering under High Pressure

ZHANG Wen-Kai, PENG Fang,GUQO Zhen-Tang,
GUAN Jun-Wei, LI Rong-Qi

(Institute of Atomic and Molecular Physics »Sichuan University sChengdu 610065 ,China)

Abstract:Cr or Ti is coated on diamond surface by magnetron sputtering, and diamond with active
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metal coating/copper composite materials is sintered under high temperature and high pressure. The
experimental results show that the introduction of active metals enhances the bond strength between
diamond and copper,reduces the thermal boundary resistance and improves the thermal conductivity of
diamond/copper composite materials. In addition, the experiments indicate that the thermalconductivity of
the composites decreases with increasing diamond content and the reducing grain size of diamond. This
phenomenon is attributed to the thermal boundary-resistance. The thermal conductivity of diamond/copper
composite materials can be increased by increasing the grain size of diamond and improving the interface of
diamond and copper.

Key words: magnetron sputtering; high temperature and high pressure; thermal conductivity; thermal

boundary-resistance
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