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Effects of Heat-Treatment on the Adhesive Strength of Diamond Films
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Abstract In this paper, to improve the adhesive strength of diamond films for the cemented substrates before
depositing process, a new approach combined with heat-treatments and acid treatments was investigated.
Relations between heat-treatments and surface morphologies, quality of diamond films and the adhesive strength
were analyzed within the temperature range of 800~1 000°C. Heat treatment on the cemented substrate was an
effective method to improve the adhesive strength for diamond films. With the heating process, large tungsten
particles can be refined to small size which can enhance the “interlock functions” between diamond films and the

substrate, and improve the density of secondary nucleation. The redundant metal cobalt was removed effectively
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to prevent the catalytic actions, which may cause the transformation from diamond to graphite. However,

the adhesive strength was decreased with high temperature heating process subject to the holes left on the

substrate surface. Results show that the samples heated at 900°C owned the strongest adhesive strength and least

compressive stress for diamond films.

Keywords heat treatment temperature; diamond films; adhesive strength; density of secondary nucleation
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Fig. 1 SEM images of cemented carbide substrate treated at different temperatures

(the left ones were the magnifying parts corresponding to the right pictures)
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Fig. 2 Results of changed quality of cemented carbide

substrates treated at different temperatures
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Fig. 3 Morphologies of cemented carbide substrates after treating with Caro solution
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Fig. 4 SEM pictures of diamond thin films deposited on substrates treated at different temperatures
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Fig. 5 Raman spectrum of diamond thin films deposited on substrates treated at different temperatures
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Fig. 6 XRD patterns of diamond thin films deposited on substrates treated at different temperatures
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Fig. 7 Results of diamond films after Rockwell indentation tests on substrates treated at different temperatures
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