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Table 1 Compression strength of

Trcoating diamond

Samples Coating time/ min Strength/ N
0* - 73
iig 20 88
2* 30 90
3* 40 92
4* 50 97
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Table 2 Testing result of bending strength of

coated diamond samples

Coating material O/ MPa Ol g
Tt coated 682 1.029
Mo coated 776 1.170
Cr coated 515 0.777

TiN- coated 691 1.042

04= 663 M Pa
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Fig. 1 XPS spectra of Ti2p for diamond samples

(a) —Untreated sample; (b) —Vacuum heat treated sample
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Fig. 2 Fracture morphologies of cobalt-matrix samples

(a) —Status of diamond surface in no-coated diamond samples; (b) —Binding status between matrix and Tr coated diamond;

(¢) —Phenomenon of diamond rupture in Mo-coated diamond samples
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Effect of coatings on binding capability between diamond and matrix

LIU Xiongfei', LI Chem hui’
(1. Department of Applied Physics and Heat Engineering, Central South University,
Changsha 410083, P.R. China;
2. Institute of Powder Metallurgy, Central South University,
Changsha 410083, P.R. China)

[ Abstract] Ti, Mo, Cu and TiN were coated on diamond by the technology of magnetron sputtering. The compression strength of
the diamond was measured. After diamond was taken heat treatment under vacuum condition, the surface structure of diamond was
analyzed by XPS. The bonding states between cobalt-matrix and coated diamond have been studied using transverse rupture strength
(TRS) testing, SEM and EDAX. The compression strength of the diamond could be increased by coatings. Only part of coated metal
and diamond could be compound carbide and come into chemical bonding under hot- pressing condition of 830~ 840 ‘C, which, how-
ever, have not greater effect to improve the binding strength. Mo-coated diamond could be rather impregnated by cobalt-matrix, and

the binding strength between them has a greater increase.

[ Key words] magnetron sputtering; coatings; diamond; binding strength
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