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Fabrication of Inlay Structure Diamond Films on Cu
Substrate and the Evaluation of Adhesion Strength

Wan-qi Qiu, Yan-xiang Zeng, Li-xian He, Zhong-wu Liu, De-chang Zeng, Xi-chun Zhong, Hong-ya Yu
School of Materials Science and Engineering,South China University of technology,Guangzhou,,P. R. China 510640
Email:mewqgiu@scut.edu.cn

Abstract: A continuous diamond film was successfully fabricated on copper substrate in hot-filament
chemical vapor deposition method by electroplating Cu-Diamond composite interlayer. The adhesive strength
of diamond on copper substrate was evaluated by indentation test. The diamond films were also characterized
by scanning electron microscope (SEM) and Raman spectrum. The results shows that the adhesive strength
between diamond film and Cu substrate can be improved by employing Cu-diamond composite interlayer.
Furthermore, the adhesive strength can be greatly increased by using Cu-0.2%Cr alloy instead of Cu to post
planting the diamond particles on the composite plating process.
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Fig. 1 The SEM surface morphology of Cr-diamond composite plating
(a) Showing the distributing and density of diamond particles
(b) Showing a deeply imbedded diamond particle
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Fig. 2 The surface SEM morphology of sample after 22h CVD growth
(a) Showing the distribution of homoepitaxial growth and second nuclei
diamond grains, (b) showing the morphology of second nuclei diamond
grains
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Fig.3 The Raman spetrum of CVD diamond films
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Table 1. The Lc and Dc value of indentation using Cu and Cu-0.2%Cr
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Fig.4 The impress morphology of diamond coating after 15Kg indenta-
tion test

(a) Showing the whole indentation impress (b) Showing the delami-

nation of diamond on the corner of the impress
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