19 1 Vol.19  No.l
2006 2 CHINA SURFACE ENGINEERING Feb. 2006

C/Cr *

R, & W, KEE, HEHR
(WRFLTRY: BRI S TRAES, 1% 710048)

VAVY 88 P 5 4 - $ 00 6 O ) 4 C/Cr B2, FIBRIRIATN B SR)Z R, WROE T )2 5 T 39 59 PR
FERERE A AU, DR T L B SR 2 R R LB . SRR SRR R A W PR E R
LA 1) BEB AT S0, Rl 1 S A IR AN K5 AR A B AR R O X, B R S A M
U5 Tk 18] 43 AR AURL- 3RS r B BB f8i R S BORRE B 50 i )2 5 B i S BRI

AePHREEIST s C/Cr )2 JUkR; JRJE
TG174.444 A 1007-9289—(2006) —01-0047-03

The Study About Effect of Substrate-to-target Distance on the Thickness of C/Cr Composite Coatings

DENG Ling-chao, LUAN Ya, ZHANG Guo-jun, JIANG Bai-ling
(School of Materials Science and Engineering, Xi’an University of Technology, Xi’an 710048 China)

Abstract: The effect of substrate-to-target distance on the thickness of carbon/chromium coating uaually occurred when the
coating was deposited by a Teer UDP450 unbalanced magnetron sputtering deposition system. The thickness of the coatings
was measured by a Teer BC-1 ball crater device. The relation between thickness of coating and substrate-to-target distance
was investigated, and the mechanism about the effect of substrate-to-target distance on the thickness of coating was discussed.
The results indicated that substrate-to-target distance shows a great effect on the thickness of C/Cr coating, the thickness of
coatings is decreased obviously with the increase of substrate-to-target radial distance and has a little change with the increase
of substrate-to-target axial distance, the uniformity of thickness of C/Cr coating can be improved gradually when the
substrate-placed position is close to central area of working chamber. The dominant factors causing the effect of
substrate-to-target distance on the thickness of coating are the distribution of magnetic field in the working chamber and the
gaseous particle scattering collision during their movement.
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Fig.1 The scheme of closed field unbalanced magnetron-

sputtering system
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Fig.2  The placement of samples in working chamber

1 C/Cr
Tablel The main process parameters for preparation of C/Cr coating
1 2 #3 4 EC iR s
e i H /A /A i/ A HBUA  bscm M M/min
vk 400 0.3 0 0.3 0 20 30
% Cr 120 2.5 0 2.5 0 20 5
% Cr—C 65 0 1.5 0.1 1.5 20 15
% C (& Cr) 65 0 1.5 0.1 1.5 20 210
2 )2 T JRE T A 1) B R AR SR AE 6 nm/mm 72

P, 98] C/Cr LA H)Z R 5 BB Y
KAWE 3 Fiaw, WERTW, JEREEXEEREA
BEWW, PREELE 0.9~2.1 pm VEEINAEAL.
FH ] 3(a) P DL , 45 /25 5 FRE o e 1 S Py 98 1 T ) S
Wb, BNEBBHALLR, B)ZE SR
5 oL AR A BT 105 mm Y, SR HY)R
FEAARAR N, 358 BH 58 J2 AR X AL B IX T P JBE A
BHA . X—ERERBIH—2. A 3k,
825 T I A 1 L K S B I RS, A
il 1F 52 ~52 mm WYEEINE R B ERAARA, it
B L X AR R B B A 38 5 o RS LRI 3(a)s (D) KB,

AEF 2 KV Rl N B AR A, 3 158 B A28 1) X
2 L B I R e I T R A I B 25618 3(a)s
(o)A A, %2R EAEAR A AT 105 mm A
FLhh ] JE-52~52 mm 4% B 45 1A 9 BB 9 3 A A
U5 B, POEREE R MR A B A I ALE,

X R R O B D DX R AT AR AR
WS Z RS, IXWIER UDP450 #t4&fef
AEFEEFE 180 mmy 5 100 mm DAY R R ST
BRI 2R JE 5T .
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(a)Thickness of coatings vs the radial distance of substrate to
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(b) Thickness of coatings vs the axial distance of substrate to
target
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Fig.3 The relationship between thickness of coatings and

substrate-to-target distance
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Fig.4 The distribution of magnetic field strength in the

spacing of working chamber
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