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Friction of Pyrolytic Carbon Coating Prepared by Gradient CVD on Medical
Carbon/Carbon Composites Surface
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Abstract: Pyrolytic carbon coating was prepared by gradient chemical vapor deposition (CVD) on medical
carbon/carbon composites surface. Microstructure, friction coefficient and wear capacity of the pyrolytic carbon
cating were investigated. The results show that the pyrolytic carbon coating is covered densely by spherical pyrdytic
carbon with dimension of about 20 pm, and close, multi-layer pyrolytic carbon is shown on the fracture. Compared
with carbon/carbon composite prepared by asphalt impregnated/carbonization, the friction coefficient of the
byrolytic carbon coating is higher in the dry friction whereas in wet friction of simulated human joints, its friction
coefficient is lower. The wear loss of the pyrolytic carbon coating is much smaller than that of the latter in dry and
wet friction. It suggests that medical carbon/carbon composites surface prepared by gradient CVD can improve the
wear resistance of the carbon/carbon composites.
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Fig. 1 Surface and fracture SEM images of carbon/carbon composites
(a,c) Reference carbon/carbon composites; (b,d) Carbon/carbon composites surface coating prepared by gradient CVD
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Fig. 2 XRD patterns of carbon/carbon composites surface

(a) Reference carbon/carbon composites surface; (b) Carbon/carbon
composites surface coating prepared by gradient CVD
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Fig. 3 Real dry friction coefficients of carbon/carbon
composites surface

(a) Reference carbon/ carbon composites surface; (b) carbon / carbon
composites surface coating prepared by gradient CVD
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Fig. 4 Real wet friction coefficients of carbon/carbon

composites surface
(a) Reference carbon/carbon composites surface; (b) carbon/carbon
composites surface coating prepared by gradient CVD

PEBEZ K5 0212, 0.202. 0.176. 0.157. 0.144.
0.104, JEFE R BT PR AT IR E 35, Bl G PRI
R[] (1) B R R A TP AR, TR R RS R,
X WA R/ S A5 MORL SR THT IV B4 R B LU B CVD
T TR R A MR 2 T R R A= 1 %,
H IR R HR LU T RS T IR R U, A=
PR ER KRS B T PO, MR R TR G R B
FE CVD il £ B /¢ A MR J2 1 PR 4 R B L
T JEE o) PR AR AT B I SRR R (1) B
J& CVD VLM% (1) ¢/ R 32 A PR J2 2 T ) 1 28 Bk
TR A PR P 25 5 7 A AR ) T 0 5 (2) Bk 2R B T 2 )

(1 U1 370 A6 1) s b 2 TR D R, BB S ) A R B ER T T
FSCIE VR IS, O BRUZH /o 5265 R 3 T JRE 448 R AT Wi
Ths HAE s, B CVD &R /IRE A
TR 2 1 PR i 3 B Mk AL LR T 34

ARG B AR SR AE S W P HEAT 1), 10 R
(PIALACIR S L BB IR TR A B 42 T 3 s Ak
RE, BEEE CVD L85 IRk A M RHER J2 1 R
RERFPEE A N T sk
2.3 EEMREEMRTR

FETEESRFPIRAS TR, 80 IR i 22 10 e I AT W
SR, MY EAA N 0.4 mm, LY ™
0, KRB, ML CVD R 1R/
TR AT MR 2 R T B R, R £ 4 SR HE 51 3
7o BAWIR KA, WE S PR

FEVREERRPPIRA TR, 80 IR 10 22 1 2 I AT W
SR, MR EARAN 0.2 mm, REYEZHING R
PR, RIS O A YR BT BT B, B EE CVD VA A
(R 1 S A MR JZ R T MR, R 21 4 A )
. WA MR, WK 6 k.

TETBEHE W PEERIRES R, BiAE CVD VL% 11
IR 1R A MR 2 3R LT A B 5 1 s R 5 3L
MR 2 AL BRI AL EUR A o0, X Se 2 A
FER AL ) T PSR, AL A

DEREE CVD 355185 1R R B A MPRRR 2 AE 1)
AR S TARIRAST, BTN 100 g il
100 r/min. ZEFEERACIRZS R, 20 min P 13 B R

1“mm
;L

K5 BRI R B

Fig. 5 Surface wear morphologies of dry friction

(a, c) reference carbon/carbon composites surface(50x, 500x%); (b, d)
carbon/carbon composites surface coating prepared by gradient CVD
(50%, 500%)
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Fig. 6 Surface wear morphologies of wet friction

(a,c) reference carbon/carbon composites surface (50%,500%); (b,d)
carbon/carbon composites surface coating prepared by gradient CVD
(50%,500x)
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