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Table 1 Chemical formula and purity of the raw materials
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Fig.1 Film topographys heated at different temperatures: (a) untreated, (b) 200 C, (c) 400 °C, (d) 600 °C, (e) 700 C, and (f) 800 C
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Fig.2 XRD patterns of TiO; films heated at different

temperatures
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Fig.3 Raman spectra of TiO; films heated at different
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Fig.4 IR spectra of TiO; films heated at different temperatures
(-a 200 C, -b 400 °C, -c 600 C, -d 800 C)

JEHIAMERE . a, b, ¢, d itz 3080~3415 cm™ b
(IR S Ve 2 -OH 2 A A Bk 2 51 2 1), 2 el MR B 7K =
4251639 cm™ &b H-O-H 1975 fh IR 3, 5 45 /KA 5%
1450 cm™ KL IR Ay CO% H C-O #RB), IR
I HLAT SRR 5] NBOT, a 12k b 2862~2922 cm™ &b
(1618 WAL U6 % 30 FR 35 -CH,- 11025 3R 3h AT P2 A 140, b, ¢,
d 2R oK ILE, R 400 C LA AP 5%
AP HER . a i 1075 em™ 4 F IR IOE AR %
Ti-O-C {248 (R IEIR 2)), 1%L & Tio, 5 HRIH
LI R 2510 C 7E 200 C A [ B JE il o 24 A0 Ah H i
ETHE] 400 CHY, 48 KH 5 C ERAEFL KM T A
FIE R Ti-O-C B, ZRHIEIEEN 2% (n b i 4k). 600°C
PALFE S, ¢ W 7E 1086 cm™® Ab IR IR 0 o AR
SO BR[1014R &, N Ti-O-C FEH MR AE 4R 3 .
Ti-O-C M) C NERERIA ) C, HIEEL a
Wl T (I J5 7 10 cm™, AR AENIA F C,
HALEA B S a i 26 v TiO, R A ML il % (1 C A
[F], & Ti-O-C 1 225 (R R B A % 2 4 . 800 C
PALFR S, d HEZRE 1070 em™ Ak H B A BRI i, %o
LI A Ti-O-C SE 1 (R IEIR 3 0%, (H A2 LE ¢ i 2Rl
BT K% 5em?t.

B 5 A A [ i R A Ak BT 0 I 4 WA 1) r 2
W [ 5 R, 4000 600 C HAvAh TR () ik fIE 4 KA 7E 1325
em™® A IR BIIE (8] Sa), ZARAEE B I T 4
WA SR . 43R 5 0 & WIA E 800°CJE 4T # b ¥ )5
F 8 G HELE 1372 1 1597 em™ b H I T B Ak B4 AE 04
(E 5b), ZTEAIEE b A 8. RENIA B ERIA
BRILFE R, Bk R W], R I 4N
800 CHALHEW, Fo&NIA KA THA, ¥ NA
A, B AR C BT Ti TR IE K Ti-O-C i
SR, T AN R £ R 1A



- 198 - WA & RMRS TR 5546
5000 a Ti"2p,,
1325 TV 20y Ti2p,,
4000} s 800 C
2 s
s k= Ti“2p,,
.?3000 % T 2p,, Ti"2p,,
@ = 600 C
2000 ®
= 2 Ti*2p,
| < Ti"2p,,
1000 g T, z E SN C
0 1 T 1 1 1
1200 1400 1600 1800 450 455 460 465 470
1000 b Bending Energy/eV
7501

1597
1372

Intensity/cps
l
o
o

1200 1400 1600 1800
Raman Shift/’cm™

5 A[EHAEFR FE R R S WA B o i
Fig.5 Raman spectra of diamond coated TiO; films heated at
different temperature: (a) 600 C and (b) 800 C
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Fig.6 XPS spectra of Ti in TiO; films heated at different

temperatures
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Table 2 Anti-oxidation of diamond coated TiO; films heated at different temperatures

Mass loss rate of diamond
oxidized at 800 C for0.5h

Initial oxidation
temperature/°’C

Heat treatment
temperature/'C

Mass loss rate of diamond
oxidized at 800 C for2h

Compressive strength of
diamond oxidized at 800 C

in air/% in air/% for 0.5 hinair/N
Untreated 687 24.3 74.7 0
200 692 214 72.8 2.4
400 702 16.7 68.4 5.3
600 754 6.7 60.2 15.7
700 748 8.9 63.9 12.3
800 727 10.1 65.2 10.7
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Fig.8 Mass loss of diamond coated TiO; films heated at different
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Influence of Heat Treatment Temperature on Bonding and
Oxidation Resistance of Diamond Coated TiO, Film

Liu Xiaopan'?, Song Dongdong®, Wan Long*, Pang Xianbing®, Li Zheng®
(1. Hunan University, Changsha 410082, China)
(2. Guangdong FengHua Advanced Technology (Holding) Co., LTD., Zhaoging 526000, China)

Abstract: TiO, films were prepared on the surface of diamond through a sol-gel method. The effect of heat treatment temperature on
morphology, phase composition, phase transition, bonding with diamond, and oxidation resistance of diamond coated with TiO films were
characterized through SEM, FTIR, Raman spectroscopy, X-ray diffraction analysis, XPS, TG-DSC and fracturing strength tests. The
results show that when the heat treatment temperature rises to 600 <C, TiO; film on the diamond surface changes from amorphous state to
a dense anatase film and Ti-O-C chemical bond is formed between TiO, and diamond substrate. When the heat treatment temperature
increases to 800 <C, TiO; film is still anatase phase, graphitization of diamond substrate occurs, graphitized C forms Ti-O-C chemical
bond with TiO; film; however, TiO, film begins to crack. Meanwhile, the heat treatment temperature of TiO; films has a greater impact on
the oxidation resistance of diamond in air. When the heat treatment temperature is 600 <C, the initial oxidation temperature of the diamond
reaches a maximum value of 754 <C. After oxidation at 800 <C for 0.5 h in air, the mass loss rate and compressive strength is 6.7 wt% and
15.7 N, respectively.

Key words: diamond; TiO,; film; heat treatment; oxidation resistance
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