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Influence of working pressure on structure and properties of
diamond-like carbon films

Ling Xiao'?, Yu Shurong', Zhang Junyan?

(1. School of Petrochemical Technology, Lanzhou University of Technology, Lanzhou 730050, China; 2. State Key Laboratory of
Solid Lubrication, Lanzhou Institute of Chemical Physics, Chinese Academy of Science, Lanzhou 730000, China)

Abstract: The diamond-like carbon (DLC) films were prepared by plasma-enhanced chemical vapor
deposition (PECVD) with CH, as the gas at different working pressure, on substrates of 316L stainless
steel. The microstructures and properties of the films were characterized with Raman spectroscopy,
scanning electron microscopy, nano-indenter and tribo-test. With the increase of working pressure from
7 Pa to 15 Pa, the sp® content and mechanical properties of the films increased and the tribological
properties decreased obviously. However, with the increase of working pressure from 15 Pa to 31 Pa, the
sp® content and mechanical properties of the films decreased and the tribological properties increased
obviously.

Key words: diamond-like carbon; working pressure; structure; properties

%5 B H#7.2013-03-19; {&1T H#A.2013-04-20

E&TE . B % A AR 3£ 42 (50823008) ; [# Fr & 1 % 101 5 4 (2010DFA63610)

YEE B Iv . R 1D6(1982-), 55 Tt | S DA S ] 4 i) i o0 8 P 452 % 7 D ¥ 9 9Y . Emaiil: lingxia0820813@gmail.com
SR B A AR = (1968-), B, M1 (5T 5, B NG K DI RE A R 5 0 A 5T . Email:zhangjunyan@licp.cas.cn

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com


mailto:Email:lingxiao820813@gmail.com
mailto:Email:zhangjunyan@licp.cas.cn
http://www.pdffactory.com

%68 % OBRE.CRABRALESEELNRN

| B 3 25 Al Fo b BR 09 ¥ R 1879

0 5] &

F e WA HBEEA BRI etERe, nTE NG
AR AU S G AR AP R EEE W RS A NLA
WIS AT DATE PRAE G G 2= M RE A R I5F W 40
A EL S P AN BB Dl BRE RN TR B
AP DGR OR AP B TR R R R IR
(B3 IR ) TR B DA RO P R B AR 4 45 B
A ERM T I, BREGRZ T g R il 2
4> NIl 7 5% (Diamond-like carbon, DLC), 41 &5 ¥ # It
R WM ST OUAR | W D8 B AR LS MO AR | ik
WL | S T IRER S FIEA TSR
FHUTRREE AR 5 DA SFA00FE ' i A2 ST H
T I e iR A = SR O | R A B IR k2 S
DR G AL 2 SAHTTAR B R -8 o 85 5 1 1 s Ak 2y
SAHVIRRE AR B T e 8 76 I 52 30 5 i S 1, v
PSR R DURE PR | WIS A AR B ) 0
FH o SR, SRR S5 4G  BILAME e R 45 2 M e <2 30T
S BB an . 3 e TRV 8 H I 25 ) Y

S0, M. Zarrabian &5 (1) 5% 2 B, Bl 45 35 % O 1R
(R 3800, S S RN sp? A s s b 5 — 1
LB Py e A R R AR DR AT R T ) | D
AN, W.Cai ™ 45 i 57 3R W, i B2 o %) sp/sp? LL ] 25
B DR S A ST REARG o p b mT D s Y 254
FIERE 2 Z BT FESH0W ™ EH 520

SCHE A kAR DTLBVRUER A 3160 AN B A9 Y 2 fl
Hil& T — RV K G WA EE, JER TITRAE
Xof T M5 ) AL R R 42 P BB R

1 £ %
1.1 HEH&

S AT FH Y DLC 58 55 2 7 1R 4 Bl Ak 24 K
FHTUBE A, LL4E CH, MRV ARl 285 7F 316L AN EEHK
o PR Z A0, AR AR RS R KK 20 mm |
$& 20 mm = 0.5mm /N A, A T3 DLC Al
FIRMEESR T, A NG A ABET T 2w it
Ab 3 I3 551 FH 7K HE SN TN TR R 3 Yk 10 min,
RARTIEHCE T EA BN SR5 1) B28 B N A
SR, FE B LR 800V SR 5Pa T I Ar B F
T FEL Y Y N A0 RS 20 min 3 [ 2 19T 4 4846 4 9T 3

1B e R A AR R HF LR 800V, LT E
E 0.08 A, YTARIHH] 90 min, 55 AT AR AR 43 5 42 1l
Jy 7Pa 15 Pa 23 Pa #il 31 Pa, M i il 15— 2 51 i
HEE P il 4 VR A J FE 29 2k 1.5 pm
1.2 G TR

F ] Hitachi S-4800 %I SEM ] 12 i 5% (1% J52 JiF |
K H1 SPM-9500 Ji ¥~ 77 Sl fuf 5 L 000 34 = T O 55
FETRLRE B 39 14 G A L sk 445 4 R 0F ) e 9% [
JY /3w ) LABRAMN HR800 %l 4 & S i Y 3545
TR Y ML M BB 38 :F Nano-inderter 11 740 K & I X
FFF o0 T B I X 3 28 SR R i, L A TR
— BN S SRR Y /10, ) BGS 6341 vk
I 7 7 0SS g R R R B B 4R 2 A T O ek
A R P P e SO, e X RO B AR
5mm 11 AlLO; Bk, EEJE I8 B A1 28 4w W) 4331 & 10 cmis™
110N, IR EE N 23 T, MIXFRE R 30%, ik 45
S, ) FH 2 THT = 2 % S A S A5 S 1 S P AR SR S
0 2 R R 28 A R 42 B 2 1% LU R SR A v
BRI, B 205 5 K LU R 5L
P 1) AT S

2 HRSIE

2.1 Raman & #7

HHH R F G Ok SR AE DLC i [ H 14 19 1k
SEERLER B 1 BT AEDURARUE N 31 Pa T il 4%
FE S B 2 S A R 2 1560 em b A7 — B

Intensityia, u,

B00 1000 F20D 1400 1600 1B00 2000
Wave numbericm |

1 BOARA R 31 Pa il 45 1) w1 r 2 0 3
Fig.1 Raman spectra of DLC film deposited at working pressure
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Fig.5 Section morphology and SEM photos of DLC films deposited

at different working pressure
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