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Effects of TiC Coating Prepared by Ion Sputtering with Double Cathodes on

Properties of Diamond Tools
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Abstract: TiC coating was prepared on the surface of diamond grains by ion sputtering with double cathodes.
The surface morphology, composition of the coating was analyzed by SEM and XRD. The static pressure
strength and the impact toughness of the diamond were detected by the static pressure strength tester and the
synthetic diamond impact strength tester. The effects of TiC coating on properties of the diamond tools were
compared with the uncoated diamond possessing the same grain size and type. The results show that the com-
pact and even TiC coating forms and it grows up in the direction that is perpendicular to the surface of the dia-
mond with the shape of columnar. Owing to the protection of the TiC coating layer, the static pressure
strength and thermal stability of the diamond can be improved. The impacting and bending strength of the dia-
mond tools also increase because the existence of TiC coating improves the wetness between the diamond and

the tool matrix.
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Fig. 1 Principle picture of ion sputtering depositing fur-

nace with double cathodes!?
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(a) Uncoated diamond
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(b) TiC coated diamond
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Fig. 2 Surface morphologies of diamond before and after coating
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(b) TiC coated diamond
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Fig. 3 XRD of the diamond before and after coating
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Table 1 Mechanical properties of uncoated and TiC - coa-

ted diamond before and after sintering

Static TTI TTI

Performance pressure TI/ (950 C,(1 100 C,
indicators strength/ % 1h)/ 10 min)/
N % %
Common diamond 294 83.6 76.0 70
TiC coated diamond 304 84.0 83.8 78
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Fig. 4 Impact toughness of the diamond on different temperature
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Table 2 Mechanical properties of the diamond test piece

after sintering

Resistance

Performance Bending to impact
indicators strength/MPa strength/
(J e em™)
Test—piece with
, 860. 57 2.4
common diamond
Test—piece with TiC
) 975.23 4.8
coated diamond
Test—piece without
1182. 77 5.9

diamond
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(b) TiC coated diamond in the diamond tools
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Fig. 5 Morphologies of the Ti-coated and uncoated dia-

mond in the diamond tools
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