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Thermal conductivity of Ti-coated diamond/Cu composites

WANG Qingyun, SHEN Weiping” , MA Mingliang, ZHANG Qingling,
ZHOU Ya'nan, ZHANG Pingping
(School of Materials Science and Technology, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Diamond/Cu composites were fabricated by powder metallurgy in a hot-pressing furnace. The impacts of
the titanium film, sintering temperature and volume fraction of diamond particles on the thermal conductivity of
diamond/Cu composites were investigated. The results show that the titanium film can improve the interfacial
soakage, decrease porosity and increase the thermal conductivity of diamond/Cu composites. When the sintering
temperature was below 980 °C , it can not make diamond/Cu composites get enough sintering driving force, resulting
in low relative density and thermal conductivity. When the sintering temperature was above 980 °C, it can cause the
interfaces to break away because of the large difference of thermal expansion between diamond particles and copper,
and can make the relative density and thermal conductivity of diamond/Cu composites decrease. The increasing of
the diamond particle volume fraction can cause the copper to insufficiently fill the porosity between diamond

particles, and decrease the relative density of diamond/Cu composites, which results in the increasing first and then

decreasing of the thermal conductivity of diamond/Cu composites.
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Table 1 Typical properties of diamond and copper

Coefficient of Thermal
Density/
Material thermal expansion/ conductivity/
(ge+cm %)
(X107 0K~ 1) (Wem 'K
Copper 8.96 16. 42 400
Diamond 3.52 2.30 1500
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Fig. 1 SEM micrographs of uncoated (a) and Ti-coated (b)

diamond particles
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Table 2 Relative density and thermal conductivity of

Ti- coated and uncoated diamond/Cu composites

with 50% volume fraction of diamond particles

Thermal conductivity/

Material Relative density/ %

(Wem '« K1)
Uncoated 90 160
Ti-coated 92 410
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Fig. 2 SEM micrographs of diamond/Cu composites ((a) and (¢) uncoated; (b) and (d) Ti-coated)
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Fig. 3 Relationship between the relative density and thermal conductivity of diamond/Cu composites and sintering temperature
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Fig. 4 Relationship between relative density and thermal conductivity of diamond/Cu composites and volume fraction of diamond particles
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