®17HE B4H X VO OB ¥ ® Vol. 17, No. 4
2002 £ 7 A Journal of Inorganic Materials Jul., 2002

X RS 1000-324X(2002)04-0771-06

Ti © &1t DLC [REY EMF0 S5 M

L4 1 Rogachev A.V.2,>F$/J\i,’9 L &4 3

1 dFo kP FR, HF200092 aRFHBLREXREHN L, X8
#] 246653; 3. FEXF ARFE X ELREE, b7 100084)

W ¥E: E—FYBHUINA -1 ANHARFEFNHBEIHERE EHR Ti 6414 DLC
B, AEXERIT, BHEET. BKFHBREUR X HR0T5MEE FRIENEFEH
JBEaY ARG HGEAT T AT A2 . EEERARE -G - BRI BERKR VL E#T
W T ARISkE £ ER DLC R AL HERT B L. SREY, MR NEHRES
Ti FRAEFRMEXR, EEEANME Ti SEMNTA; RAEEFHBEEHER BEA®HHK
R R AR T BAL KT AL AT

X @ i7: DLC /&, MBEUM, e

PESES: 0484  XMARIRE. A

1 35|

HABBERA IS YT - L EA DL EEREIRSHRHNR L KB
1, BERAME (DLC) PERMASHWSIATT SRR EMEEREFRL, AIMENEFE, F
BE Y63 IR LA B A% R B B RS OB & UL SRR R B Pl el B A0 R T OB T 1O
EREZRBER, EHRERENCETBREE—EBE LRE T HEE R 2 H%E.
AWERRNNENSY, RRENFEEREEMRAETEINRETRTFE.

TREW, REMSHHEEERORE LSEMOREREEXN EXHFEREN
BREAEWESEFEG A Nb M Zr & SARBHHERK (o-C:H- ) BH T HFET W
MEPEMFERE T HEMHMSER. ke EZMESENREN LR~ EM ek
EREFRAMNFARBIEGSABRE, XHECERNHETER —SHMBYE. EXMEHE
TUHHREE SO BETUARENEEANZML ARMEMARBHENRE, WA
E—BXRGTELIRMBE RN LEINELBNBRERYEWER.

AXTAEMEE B WRT R Bk REE FAHME 7GRN Ti 441k DLC BH &
M S ERE, VAR Ti & B 2 00 UTRR % {0 X 980 R JEE 45 1 BE 1504 Yk Y % -

2 XBFE

H—&YBHUIA -1 B HRBES B Rk BRI & IR 45 B T I R T BUR B il

R E R 2001-07-20, WrEI 4B RA: 2001-10-12
X4&ME. ¥EVEXEATRERUESSAETE,: IREELEES, BERARAUEENFESE (29925616)
BN g (1967-), &, BEE. E-mail: janna@njuct.edu.cm

onp




772 T WM OB % # 17 %

MTiGE&UDLC K. REHUTIANMEERSIAR: SETHUIBESHMELSE. B
FETHRKFARMEES, BFRYE, EEZENAETAS. B1EZEENEER.

Pulse energy sovrce

DC energy source 0-35Hz

Magaetic DC60-To V
flitering

lk

Metallic tayget
A e L
. Me G «—
" \
3 Ion
Me \ sputtering
Hllmlcloud\ .

4

Negative blag voltage
02500V

A1 YBHUINA -1 ANHAESHFNHARITREERER
Fig. 1 Schematic diagram of ¥ B H UIT A -1 deposition device by dual-excitation energy source
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Table 1 Vickers hardness Hv, hardness H and elastic modulus E of Ti alloyed DLC films

Specimen Substrate Ti content Film thickness Mechanical property
No. material /vol% /pm Hy H/GPa E/GPa
1 Silica 9 0.40° 1792.2 19.34 140.20
2 Silica 9 0.40° 1170.4 12.63 147.30
3 Silica 9 0.40 1724.2 18.60 182.60
4 Silica 0 0.82 3301.7 35.70 329.70
5 Silica 0 2.30 3667.0 39.60 291.20
6 Silica 0 1.23 3739.3 40.40 301.30
7 Glassy 50 0.17 2051.5 21.60 223.00
ceramic
Glassy
3 30 0.52 1596.0 17.10 178.80
ceramic
Glassy
9 15 0.49 1255.2 13.60 145.80
ceramic
10 Glassy 11 0.70 888.0 9.59 112.70
ceramic
Glassy
11 9 0.90 1302.6 14.00 149.70
ceramic
Glassy
12 0 0.19 3089.4 33.30 230.30

ceramic

a: 900°C annealing, nitrogen ion sputtering; b: Nitrogen ion sputtering
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Fig. 2 Effect of load on hardness of Ti al-
loyed DLC film (thickness 0.52um, Ti content
30vol%)
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Fig. 3 XRD pattern of specimen 1 and 2 . .
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Fig. 5 AFM image by phase contrast of Ti alloyed DLC film on glassy ceramic substrate
(a) Before annealing; (b) After 900°C annealing
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Structure and Mechanical Properties of Ti Alloyed DLC Films

JIANG Xiao-Hong!, Rogachev A. V.2, LU Xiao-Hua!, JIN Yuan-Sheng?

(1. College of Chemical Engineering, Nanjing University of Technology, Nanjing 210009, China; 2. Be-
larusian State University of Transport, Gomel 246653, Belarus; 3. State Key Laboratory of Tribology,
Tsinghua University, Beijing 100084, China)

Abstract: Ti alloyed DLC films were prepared with a ¥ B HMUII A -1 deposition device by
dual-excitation energy source. The mechanical properties and structures of the films were measured
and analyzed by Nanoindenter, Microhardness Tester, Atomic Force Microscope, as well as X-ray
diffraction and X-ray Photoelectron Spectroscope. Tribological tests were carried out on a ball-
disk friction and wear tester. The performance change of DLC films with different Ti alloying was
investigated in view of heat treatment. The results show that the mechanical properties of the
films are not monotonous with Ti contents, and the friction coefficient increases with Ti content;

the obvious microhardness increase results from the formation of hardened TiC phase.
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