55 1 2006 1
1000-3290/2006/55 01 /0351-06

Vol.55 No.1 January 2006

ACTA PHYSICA SINICA (©2006 Chin. Phys. Soc.

CVD

*
1+ 3 2 3 2 3
1 102249
2 100029
3 100080
2005 3 9 2005 4 14
1Cr18Ni9Ti 2keV 2Pa
CH,/H, =10%
100nm
1580cm™" . 1.6 x 10°Q/cm’ .
21.38GPa 420.65GPa.
CVD
PACC 5275R 8115H 6800
1 10—14
spsposprt O0<n<l sp
15—18
3
sp
CVD CVD ECR-CVD
CVD
19—24
= sp sp’ CVD
6—9 2+n
sp
* 50071068

t  E-mail ywbbms@ sina. com



352 55

IITA Stex-1403 Nano-
indentorTM II MTS

2.
3.
0.5keV  3keV
0.1Pa  1kPa 31
850°C
$15cm. . 13 Si Ni Al
SEM 4
110 Si Ni Al 1Cr18Ni9Ti AFM
la b ¢ Si
. 1keV 2keV 2keV
2Pa 20Pa 90%H, + 10% CH, . 1keV
200°C 1h. S-4200 20Pa
AFM Digital Instruments Nano-scope
1 Si a 2keV 2Pa b lkeV 2Pa ¢ 1keV
20Pa
Ni .
Si . 3 Al 1keV
2a b 2Pa
Ni Al
Si 1Cr18Ni9Ti
Si SEM 1ec
. 4 2keV
Ni 2Pa 1Cr18Ni9Ti
AFM
100nm
Ni .
2 a 1keV 2Pa

1 Cr18Ni9Ti St



353

CVD

20Pa

lkeV

2Pa b

1keV

Si

1Cr18Ni9Ti

CH,/H,

1Cr18Ni9Ti

2keV
1Cr18Ni9Ti
2Pa

a

o
e

2Pa

1keV

2keV

100%

2keV

2Pa

1CrI8Ni9T1

Ni Al



354

55

5 b Si
1keV 2Pa
D G
2
Sp
Ni Al
Si Ni
Al
2
Sp
i1
bt
R
® b
a
T T T T T T T T
1000 1200 1400 1600 1800
gL /omt
5 a 1Cr18Ni9Ti
2keV 2Pa b Si
1keV 2Pa
3.3.
1Cr18Ni9Ti
2keV 2Pa
1.6 x 10°Q/em’ .
Si Ni Al
1Cr18Ni9Ti
1Cr18Ni9Ti

2keV 2Pa
50nm
6
21.38GPa
420.65GPa.
1.6
1.2
E 0.81 fors
5
ﬁ {
0.4- . ;
0.0 e, ,..—i?

0 10 20 30 40 50 60 70

IR /nm
6 DLC
3.4.
1Cr18Ni9Ti 2keV 2Pa
231
H
3
sp
H
C sp’
400eV
3
sp
C sp’

2
sp



1 CVD 355
sz
D 1Cr18Ni9Ti
2keV 2Pa
T
o
G
1Cr18Ni9Ti 2keV 2Pa .
100nm.
G D
4.
CVD
1 Amamoto A Y Sutsumoto T T 2004 Diamond and Related Materials 16 Yasutaka Y Tomonari W 2004 Chemical Physics Letters 388 436
13 863 17 Jan S Jason ' Scott E Martin V 2001 Spectrochimica Acta Part A
2 Davies A R Field J E 2002 Wear 252 96 57775
3 Choi B K Kang W P Davidson J L et al 2004 Diamond and 18  Jiangwei C Linfeng Y Huatong Y Jinming D 2003 Phys. Leit. A
Related Materials 13 785 316 101
4 Olsen R H Aspinwall D K Dewes R C 2004 Journal of Materials 19 Yang W B Fan SH Zhang G L et al 2003 Acta Phys. Sin. 52
Processing Technology 155—156 1227 140 in Chinese 2003 52
5 QuDJ Shi CR Wu H Z 2002 Acta Phys. Sin. 51 1870 in 140
Chinese 2002 51 1870 20 Yang W B WangJ L Zhang G L et al 2003 Chin. Phys. 121257
6 Kenji K H Masayuki Y Gemot F 2003 Diamond and Related 21 Peigney A Flahaut E Laurent C Chastel F' Rousset A 2002
Materials 12 1013 Chem . Phys. Lett. 35220
7 Parka K J Chinb E Y 2000 Polymer Degradation and Stability 68 22 ChihMH Chao HL Chang HL Cheng T K 2002 Thin Solid
93 Films 420-421 225
8 Choy K . Emmanuelle F 2000 Materials Science and Engineering A 23 Cui H Eres G Howe ] Y Puretkzy A Varela M et al 2003
278 162 Chem . Phys. Lett. 374 222
9 Othon R M Monteiro M P Delplancke O 2003 Surface and 24 Huang J] H Chuang C C Tsai C H 2003 Microelectronic
Coatings Technology 163-164 144 Engineering 66 10
10 Vivien L Lanc P Riehl D et al 2002 Carbon 40 1789 25  Robertson J 2002 Materials Science and Engineering R 37 129
11 Valentin N P 2004 Materials Science and Engineering R 43 61 26 ShiJR Shi X SunZ et al 2001 Diamond Rel . Mater. 10 76
12 Filipa V. Nicolaescub D  Tanemura M and Okuyama F 2001 27 Merkulov VI Lannin J S Lowndes D H et al 1997 Phys. Rev.
Ultramicroscopy 89 39 Lett . 78 4869
13 Cantalinia C Valentinib L. Lozzi L et al 2003 Sensors and 28  Ferrari A C Robertson J 2000 Phys. Rev. B 61 14095
Actuators B 93 333 29  Koidl P Wild Ch Dischler B Wagner J Ramsteiner M 1990
14 Wang BB Wang W L. Zhang B et al 2004 Acta Phys. Sin. 53 Mater . Sci. Forum . 52 41
140 in Chinese 2004 53 30  Tamor M A Vassel W C 1994 J. Appl. Phys. 76 3823
140 31 Ristein ] Stief R T Ley L Beyer W 1998 J. Appl. Phys. 84

Adamos D Sheldon K F 2005 Aerosol Science 36 27

3836



356 55

Investigation of a new type nano carbon film prepared
by high energy plasma assisted CVD "

Yang Wu-Bao' © Fan Song-Hua®  Ge Min>  Zhang Gu-Ling®  Shen Zeng-Min>  Yang Si-Z¢’
1 China University of Petroleum  Beijing 102249 China
2 Beijing University of Chemical & Technology — Beijing 100029 China
3 Institute of Physics  Chinese Academy of Sciences  Beijing 100080 China
Received 9 March 2005 revised manuscript received 14 April 2005

Abstract
Using self-fabricated equipment new type carbon films with unfamiliar properties high hardness and good electric
conductivity were deposited on 1Cr18Ni9Ti substrate under deposition parameters of ion energy 2keV  pressure 2Pa  and methane
ratio in hydrogen 10% . Process review shows that the substrate material is the key factor for the carbon films deposition and the
parameters of ion energy pressure and methane ratio are impotent also. The grain size is less than 100nm and the film is
smooth dense and uniform as tested by AFM. Raman spectra show that there is only one broaden peak around 1580cm™" . The
sheet resistance of the film is 1.6 x 10*()/cm” as measured with the ohmmeter. The micro-hardness of the film is 21.38GPa and

the bulk elasticity is 420.65GPa as tested by nano-indenter. It is concluded that there may be carbon chain structure in this film.
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