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Effect of sol-impregnation anti-oxidation coating on
sliding friction characteristics of C/C composite

GE Yi-cheng, YI Mao-zhong

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Four kinds of C/C composites were impregnated in a sol-gel anti-oxidation precursor. On M2000 wear tester,
the influence of the sol-impregnation treatment on the sliding tribology behavior of C/C was studied compared with the
samples without impregnation treatment. The results show that under the same load, among the samples with smooth
lamination structure matrix carbon (SL), the friction coefficients of samples with sol-impregnation treatment have similar
value to those of the samples without treatment; among the samples with resin carbon (RC), the friction coefficients of
samples with treatment are lower than those of the samples without treatment; the friction coefficients of the samples with
rough lamination matrix carbon (RL) with treatment are lower than those of the samples without treatment under middle
and high loads; but the friction coefficients of samples with RL/SL/RC with treatment are higher than those of the
samples without treatment under middle and high loads. With the increase of loads, the SL samples with or without
treatment have the lowest change extent in the friction coefficient, those of the RC samples have the highest change
extent. But for the RL or RL/SL/RC samples with or without the treatment, the friction coefficients have not shown such
notable change rule. As a complete unit, the effect of sol-impregnation treatment on the sliding behavior of composite
with high graphitization is higher than that of the composite with low graphitization.

Key words: C/C composites; anti-oxidation coating; sol-impregnation; friction

HEE&WHE: HEE USRI E R 7 B H (2006CB600906)
Yeks HER: 2006-09-08; &iT HHA: 2006-01-10
BITESE: Sk, #F2; ik 0731-8830894; E-mail: yimaozhong@126.com



ERVES PR

EROR, S WIREEHURMIR N C/C A bR EEBR R 587

W15 A RNCIC) S IR 4T Y 338 3 R TR A 44
kBl BAMRERE. moms . s, 5510 EE
BERPERE . PV R R R R e M
PAKAE 2 000 °C o mlPRRe SR I IS BE SO0 i, OO FE
FEBHAER R AR EAR 22 N, IFE
9 v e B A g . HRT, R C/C EEEEIERE (A
TR MR G N, RIS 5
R R I 1) i PR, ER A R 1 4
WA T C/C KR it BERAT B, A
U, KIS R C/C BEEAT MR O H WL
:EH“[IZ—M]o

C/C fEmn T 400 “C AR EE R i A 48 A X
N, T R R R R BRI, 6 T e s R %
3t C/C T s B ar fEEt . Rk, RS
(S BT B AR A2 e 5 RSP R BB 5 1 I F 1
BB IR TR LE C/C EAMRIFEA LB stk
W, AR TR RS I U A 1) i 2 5 R A o
MRHOAN T RAR—3, Mk, B s et
BHA BEERE . AR SCHER R T B2 GRS T
C/C EAMBIEARS AL, BT IRGR
JAX] CIC PEHERFVEIR 520 o

1 321§

53 MR ZESABIE(CVI). WIRR TR (R
A CVIHRI BEAM % 4 B H A A R4 45 3 Fg 28
L C/IC ZAaME MBI TR 20 mmX12
mm X 6 mm FIPARIAFE, FRIMHEKERE Y 0.8 um, R
2 20 mm X 12 mm. KFEPERES L 1.

RAERR . FEAIR . WSS SRR IR . #
Yok €/C EEMERAFHRBIER IR 24 h 5 A

x1 CCREEMEHERS
Table 1 Properties of C/C composite

Density/ Matrix Graphitization/ Hardness,
Sample 3
(grem ™) structure % HRF
Smooth
A 1.82 lamination 21 81
(SL)
Rough
B 1.85 lamination 75 40
(RL)
C 1.77 RL/SL/RC 37 43
Resin
D 1.75 Carbon 46 38
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Fig.1 Changes of friction coefficient of four kinds of composites without sol-impregnation treatment with time under different

loads
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Fig.2 Changes of friction coefficient of four kinds of composites after sol-impregnation treatment with time under different loads
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Fig.3 SEM morphology (a) and XRD pattern (b) of sol-impregnation coating of composite C
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Fig.4 SEM morphologies of worn surface of composite C

without treatment (a) and with treatment (b) after 5 h test under
150 N
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Fig.5 Atomic force morphology of wear surface of composite
C with treatment (a) and without treatment (b) after 5 h test

under 150 N
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