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Effect of coating thickness on thermal conductivity of
Ti-coated diamond/Al composites

CHEN Dai-gang, YU Jia-kang, YU Wei, YUAN Man

(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Titanium coating on diamond surface was adopted to improve the weak interface bonding between diamond
and aluminum matrix. The Ti-coated diamond/Al composites were fabricated by gas pressure infiltration with a 60%
volume fraction of diamond. The phase composition of diamond after coating titanium and the thermal conductivity (TC)
of Ti-coated diamond/Al composites under different coating thicknesses and different particle sizes were also studied. The
predicted results of the H-J and DEM models were compared with the experimental values. The results show that, the
diamond particles are composed of three phases: diamond, TiC and Ti; along with the increase of the coating thickness,
interface heat transfer coefficient and TC of composites decrease, the smaller the particle, the more obvious the tendency.
Compared with the H-J model, the DEM model gives more accurate predictions for Ti-coated diamond/Al composites.
The critical coating thickness was calculated to be 1.5 um for diamond/Al composites. When the coating thickness
exceeds this critical value, the coating is detrimental to improving the TC.

Key words: Ti-coated diamond/Al composites; coating thickness; thermal conductivity; interface heat transfer coefficient;
gas pressure infiltration
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Fig. 5 Fracture morphologies of diamond/Al composites:

(a) Uncoated; (b) Ti-coated
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Fig. 6 Experimental thermal conductivity of Ti-coated diamond/Al composites and their model predictions by H-J and DEM
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