b

¥30% 11 M * W 7% 2 it Vol. 30 No. 11
2016 4 11 A CHINESE JOURNAL OF MATERIALS RESEARCH November 2016

ol G7n ot 8 S U N A E AR Rk PR R 25 44 A0
14 BE BY =2 [ *

VRS TRY4EAE S FERRY FRAS

L HREKHEER ARG TR E S0 = RO E AR 2B R 735000

2. EIRLE BB RL S B R s SR = WiV R R S B 4 R E TS
W E R B T R AR S TR AT T3 315201

3SR BRRURATT FEBE AR 735000

8 B2 (0 450 0025 R 3 R A B4 PR ICR R (FC VA il 46 8 T DY T 4 e B M (t-C), F 7 7 IR X T 445 A 12 i ) 2
Mo g5 R AL 40 A BEINE) 70 A B RETRUE R TR 5, sp M8 RIS 0 AR 60 A B S IE sp® 11 75 fik
Bl 55 K 66%, % FE ML F 5 K (3067 kg/m®)o B 877 Bl 45 SR A 386 m 2 50 B9 0 5 st/ N i 3, 29I 40 AN R
B A N5 /IN4 GPa) o TERRMSE AR A% 0N 1 S 70 B R M o R s /D T A i b R (LR T AR et . i ta-C
g MBS 14) 2R TR R A 1 o o IR %) 184 00 S PR 5 380, 29I 9 50 AR 52 TRUAELRS 4 8% /15 (0.195 nm) o

KHEEIE LHLAESEM R, ta-C, BEILIERTRL 2025 HK, JI0R, 24544

DEE 0484 WEHE 1005-3093(2016)11-0875-06

Effect of Arc Current on Structure and Properties of
Ultrathin Tetrahedral Amorphous Carbon Film

XU Shipeng " CHEN Weiqian ** LI Yuhong"’ LI Xiaowei *”
1. Jiuquan Vocational and Technical College, Gansu Key Laboratory of Solar Power Generation System Project,
Jiuguan 735000, China
2. 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, China
3. Jiuquan New Energy Research Institute, Jiuguan 735000, China
*Supported by National Natural Science Foundation of China No. 51371187, Gansu Province Science and Technolo-
gy Innovation Platform Program No. 1505JTCF039, Natural Science Foundation of Gansu No.1506RJYF319, and
Jiuquan Vocational and Technical College Key Program No. xyky[2015]z-2.
Manuscript received February 26, 2016; in revised form June 16, 2016.
**To whom correspondence should be addressed, Tel:(0574)86685036, E-mail: lixw(@nimte.ac.cn

ABSTRACT Ultrathin tetrahedral amorphous carbon (ta-C) films were deposited by a home developed
filtered cathodic vacuum arc technology. The effect of arc current on the structure and property of the pre-
pared films was investigated. Results show that as the arc current increased from 40 Ato 70 A, the depo-
sition rate increased, the sp®fraction increased first and then decreased; when the arc current was 60 A
the maximal density of 3.067 g/cm® and sp® fraction of 66% was obtained. The variation of residual com-
pressive stress was similar to sp® fraction. The minimum residual stress was found about 4 GPa for the
arc current 40 A. The surface roughness as a function of arc current decreased gradually first and then in-
creased, and when the arc current was 50 A the minimum surface roughness was 0.195 nm. The deposit-
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ed ions could fill in the defects of substrate which leads to reducing the surface roughness of ultrathin

ta-C films.
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Table 1 Films thickness, density and roughness for ultrathin ta-C films with different arc current

Sample Density / (kg/m’)  Thickness / nm Roughness / nm

Surf layer 1980 2.668 0.513

40 A Bulk layer 2926 23.855 0.454
Interface layer 2466 5.783 1.702

Surf layer 2070 2.941 0.416

50A Bulk layer 3021 35.964 0.599
Interface layer 2686 2.400 0.904

Surf layer 2070 2.597 0.585

60 A Bulk layer 3067 29.290 0.656
Interface layer 2641 3.453 2.396
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