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Abstract: A series of TiCN nano-composite films with different powers of graphite target were prepared by magnetron
sputtering technique. The microstructure and mechanical properties and friction and wear properties at room and high
temperature of the films were investigated by X-ray diffractometer, CSM nano-indentation and high-temperature
ball-on-disc tribometer. The results show that with the increase of the power of graphite target, the peak of TiN(111)
becomes broad while the size of the grain becomes small, and the structure is close to the amorphous structure eventually.
Along with carbon join, the films are hard and the hardness and elastic modulus increase. When the power of graphite
target is 90 W, the two parameters reach the highest, 28.2 and 230 GPa, respectively. The friction coefficients of TiCN
films at room temperature decrease and the traction-resistance property is obviously improved with increasing the power
of graphite target. When the temperature reaches 300—500 °C, the friction coefficient of TiCN films increases. The
friction and wear properties of TiCN composite films are influenced by a series of factors such as the microstructure,
water vapor and oxygen in the air and the ambient temperature.

Key words: film TiCN; magnetron sputtering; microstructure; mechanical property; friction; wear

FLAEAF ) Z N TIN G, DU AR B e, /N RE R DR IO sy IAEEUE 1R R 9K 5 Ak
PEBER BN CAA B SO B D)4 F. sy R e o A 2T RMIF A 38 R A A G
O EOREEE S s IMABCH YN TR ER ke A R N4 s R 4 T 3 AT AN R REE A AL

EETEH: Hir BRRIAL T BIIE (51074080) ; LA HARTHAAES T I0H (BK2008240) ; {LARA ST AERFIHAN i vh-Kil (CXLXII-0292)
s HER: 2011-09-18; f&ITHEA: 2012-03-21
BIEEE: Urfie, HdZ, W1 M 0511-84411035; E-mail: jhxu@just.edu.cn



3124 A G A R

20124F11 H

RS (R SR AR RED 0 BT R 22 R ARk 22 R
SETE LU PR B AT JEE ik i, TICN SR H iR
W I AR PR IS, 3T 20 £, TIiN A TiC #
JE L2 N TR R A, H LA B 4 DR KT
SRATFAERI, FrLl, AT TiCN s,
B AR R S oK AR G e T I & 44, DALtk Bl
TiN Al TiC AT 5 i PR R 15/ 1) PR g R 450,

&40k, RZ AW TICN i, (HARX I
il PS5 R 30 D PR R AR P BB EA VR N IR BRI 5,
FL DR SR 0 BE R BB R IO . AU R
PR IR HAR % TICN EA1E, WI9E C JoEn)
TiCN {3 LA P AN BE A PE BB A e, S LEEEA TR N
B, HEREST TICN R T i di B H B .
I3 WT v IS A PR R B3 K 11 DL A

1 X8

1.1 EERHE

KH IGP-450 BRI Be %, TR i
FE(100)F1 304 AFEN(ALES R 0Cr18NI9 AEEHN)
Ffl# TICN KA. DS b A b 6 B R LR A
200 ‘Co P FZRIR/K . Jo/K SR TN R 75 45 B i
U610 min, DUHFREE v RIMAabys fK e, K55 HT
SRR RS SRR R T2 N L S R AT R (BT n=11
r/min) 56 28 1o BB (ZEEE N 99.9%) 1A sl (2
H99.99%) 73 il LB PRSI b, BRI
PEESA 78 mm. HAAEARKEZMT 6X107 Pa, [
I FE NG ARG, & R
025 Pa, E/S )N 0.05 Pa. UOBARGT, JodEdEH
TS 100 nm [ AEERATE A 4o i, SR [ e R Tl
H 150 W, A7 SRR S350 300 60 90 F1 120 W,
il % — R FNA R 75 & 1) TICN A i

1.2 HEERIE

KH ISM—6480 R4 i Wi Bl & TiCN &
R LTV ST A SR H Byidt XRD-6000 1Y
X EATIA W TR S5 48 s SR CSM 4K
S T AN A O P il RN MR i, BT 6
mN, HIEGEE A 12 mN/min, (RIS E R 10s, FF4
FESIEEL 9 AN AU 2 i B FIR L SR SE[E CETR 244
A A ) UMT—2 iy il P 2 B DA S 3R 7 B 8 S 4%
SEHG, PEEERA ALO; P& EEER(EH AN 9.38 mm), K
W[50 R R, EHECEAR O 4 mm, 0N 3N, RSN
[} 30 min. FiRHAUEEELE SGM28 % AEAE =X HELFH

W e, JEAH EDS WK H )

2 FHR51R

2.1 BN

Bl 1 7oA TIN RIS [ AT SR 0T 3 55T 4% 11
TiCN H &) XRD . H & 1 0L, TiN Al TiCN
#BJE 6-NaCl [HI/Cavr )7 4544

iCN(222)

TSTiCN(111)
TT=TICN(200)

TiN \j\

3OW_JL4
N 0w
A 90 W
120 W

30 40 50 60 70 80

26/(°)
Bl 1 TN R % R TION S50 XRD
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Fig. 4 Frictional coefficient (x) curves of TiN and TiCN films

at various powers of graphite target: (a) TiN; (b) TiCN, 60 W;
(c) TiCN, 90 W; (d) TiCN, 120 W
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