b

H28 % oMW o) pe! it 7t 2 i Vol. 28 No. 9
2014 4 9 A CHINESE JOURNAL OF MATERIALS RESEARCH September 2 0 1 4

ANEBNFRE TN DLC R4S MRt pE

IR AR R AR O Y EE R

1P E R B A RS B BOR A SE I . WL AR S P BOR B s =
T E BB T AR S TRV AT T3 315201
2. TRIEKRELARAIRAT T 315800

18 BB LRV B 1 O A R R AR AR AN AN AN Rk B SRt 4 DLC B, BIF 7T 1 A {1 A5k 38 2 1) B A 445
DLC 45 My PR RE R RE I . 45 JE 3R BH, 76 3k I 240 1R 0 9 —200 VIR 4544, SR Hh 1) sp B 4 i TR, 1EIEY%H;¢*$’J@£
B (YR v ol LR R R 45 4 0 ST AR 5, ZE DR TR N -200 V 450, B I8 2 513 K 2 50103 hn DLC FE i sp™ £
S PRAR, )bt 3k 5 J2 A0 22 2 YR 1O R FEE Uk /0 7E AR A -100 V 26 £F TR, b9 J2 JE BE R H06) DLC S sp? (155 Ellﬁﬂﬂmﬂﬁ
S i E R RSN 1.7 pm E5H 0N Cr/CrC I, 75 11Cr 17 AR LR o] il 45 R 58 4.92 pm T 54 29.4 GPa. EFE &

BUNT 0.1 455 118 T 70 N 424 P e e A 1) DLC i
KR THAREBIEL, DLC I, 4N, 454, Tl
DRSS 0484 YEHS  1005-3093(2014)09-0697-06

Structure and Properties of Diamond-like Carbon Films on
Stainless Steel

SUN Lili" ZHANG Dong' CHEN Rende' KE Peiling' XU Hui"? WANG Aiying"™
1. Key Laboratory of Marine Materials and Related Technologies, Zhejiang Key Laboratory of Marine Materials
and Protective Technologies, Ningbo Institute of Materials Technology and Engineering, Chinese Academy of
Sciences, Ningbo 315201
2. Ningbo Dun Ge Coating Technology Co. Ltd., Ningbo 315800
*Supported by Major Science and Technology Projects of Zhejiang Province No.2010C13025-1 and Ningbo Think-
tank Poineering Project No.201301B7005008.
Manuscript received December 17, 2013; in revised form July 10, 2014.
**To whom correspondence should be addressed, Tel: (0574)86685170, E-mail: aywang@nimte.ac.cn

ABSTRACT Diamond-like carbon films were synthesized on stainless steel and silicon substrates by a
linear ion beam combined with sputtering deposition system. Effect of substrate negative bias and the buf-
fer layers on the microstructure and properties of DLC films was investigated. The results showed that,
with the same buffer layer, the number of sp®bond in the films decreased when the bias voltage changed
from -100 V to -200 V, but the hardness and the adhesion strength were enhanced because of a better
compactness of the films; on the other hand, with the increasing thickness and number of deposited lay-
ers, the number of sp® bond in the films reduced when the bias voltage was -200 V, meanwhile the hard-
ness of the multilayered film and the thickness of the buffer layer decreased together; the number of sp®
bond in the film and hardness of the DLC films prepared at the bias voltage of -100 V were little affected
by the thickness of the buffer layer and number of deposited layers; among others a DLC film of 4.92 ym
thick prepared on a 1.7 uym thick buffer layer of Cr/CrC showed the best comprehensive properties, of
which the hardness is 29.4 GPa and friction coefficient is less than 0.1.
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Table 1 Parameters of the deposited films

Substrate Deposited time of buffer layer /min
negative Sample Structure of buffer layer
bias /V No. Cr layer CrN layer CrC layer
1 5 0 10 Cr/CrC(15)
-100 2 8 0 15 Cr/CrC(23)
3 5 5 10 Cr/CrN/CrC
4 5 0 10 Cr/CrC(15)
-200 5 8 0 15 Cr/CrC(23)
6 5 5 10 Cr/CiN/CrC
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Fig.3 SEM cross-sectional images of the deposited DLC films with the substrate bias of —100 V (a-c)

and -200 V (d-f)
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