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Fig.1 XRD patterns of diamond particles with tungsten layer
under different conditions: (a) 800 C, 1 h; (b) 900 C,
1h;(c)900 °C,2h;(d)900 C,4h
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Fig.2 Morphologies of diamond particles with tungsten layer
under different conditions: (a, b) 800 <C, 1 h; (c, d)
900 T, 1 h; (e, f) 900 T, 2 h; (g, h) 900 T, 4 h
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Fig.3 Morphologies of diamond/copper composites with different
layer thickness under different conditions: (a) 800 ‘C, 1 h; (b)
900 ‘C, 1h;(c) 900 °C,2h; (d)900 C,4h
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Table 1 Properties of diamond/copper composites on the

basis of a diamond with different type of tungsten

coating
Composite
Treati Coating post
reating - - -
condition thickness, pjamond  Pycnometric Thermal
h/nm volume density/  conductivity, 4
fraction, vg g €m’ /W(m K)™*
800 C,1h 90 0.56 5.736 286
900 C,1h 170 0.55 5.857 437
900 C,2h 310 0.55 5.913 618

900 C,4h 420 0.57 5.822 574
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Table 2 Heat conductance of diamond/copper composites
interface with complete coating layer calculated by
different models

Coating M Thermal CIW {m? K)*
thickness, Zize D conductivity,
h/nm n MW {m K)* MMF DEM
pm
310 380 618 1.10x10"  1.05x10’
420 380 574 3.4x10°  7.89x10°
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Effects of Tungsten Coating Layer on Thermal Conductivity of Diamond-Copper
Composites

Zhang Chun, Wang Richu, Peng Chaoqun, Cai Zhiyong, Feng Yan
(Central South University, Changsha 410083, China)

Abstract: The tungsten coating layers on diamond were obtained by a micro vacuum evaporation diffusion method, and then diamond
copper composites were prepared by vacuum pressureless infiltration. The plating layer structure was analyzed with XRD, and the surface
morphology of plating layer and the diamond/copper interface morphology in the composite materials were observed by scanning electron
microscopy. The effect of the tungsten coating layer structure and thickness on the thermal conductivity of diamond/copper composites
was investigated. The results indicate that the diamond coating layers on tungsten improve the wettability of the matrix. The thermal
conductivity first increases and then decreases with the increasing coating thickness. The full uniform plating layer on the diamond/copper
interface has a high heat conductance.

Key words: diamond/copper composite; W-coated diamond; heat conductance; thermal conductivity
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