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Influence of TiO; films on wear performance of diamond
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Abstract: TiO, films were prepared on the surface of diamond through sol-gel method. The surface morphologies,
structures and chemical bond of TiO, film/C were studied through SEM, EDS and FTIR. The effect of TiO, film on the
diamond wear performance under different cut depths was discussed. The results show that the compact TiO, film coated
on the diamond surface by sol-gel method can protect the diamond from reacting with the metal oxides in matrix and
increase the bonding strength between the matrix and diamond. When the depth of cut is 5 pm/s and work piece is carbide
(WC, 6%-Co), the grinding ratio of the vitrified bonded wheel prepared by Ti-film-coated diamond is increased by 121% when
compared with the wheel prepared by general diamond.
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Fig.2 FTIR spectra of TiO, films under different conditions:
(a) on diamond surface before heat treatment; (b) on diamond

surface after 650 heat treatment; (c) on diamond surface

after 650 heat treatment
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3 SEM
Fig.3 SEM images of vitrified bond wheels made by different
diamond abrasives: (a) General diamond; (b) TiO,-film- coated

diamond
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4 SEM
Fig.4 SEM image of wheel made by TiO,-film-coated
diamond
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Table 1 EDS analysis of point A shown in Fig.4

Element w/% X/%
C 20.52 39.28
o 50.24 64.77
Ti 27.53 5.87
2 4 B
Table 2 EDS analysis of point B shown in Fig.4
Element wW/% X%
o 45.64 61.04
Na 6.99 6.29
Al 7.85 6.29
Si 36.04 25.34
Ca 1.67 0.90
Ti 0.20 0.12
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Fig.5 Fiction coefficient of different diamond grinding
wheels: (a) Diamond wheel made by general diamond abrasive;
(b) Diamond wheel made by TiO, film coated diamond

abrasive
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Fig.6 SEM images of grinding surface of different diamond
wheels: (a) General diamond abrasive; (b) TiO, film coated

diamond abrasive
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Fig.7 Influence of depth of cut on grinding ratio of diamond
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Fig.8 Influence of depth of cut on surface roughness of
samples
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