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Tribological properties of
carbon/ carbon composites under wet condition

YU Shu, XIONG Xiang, LIU Genrshan, HUANG Baryun, ZHANG Chuan-fu
(State Key Laboratory of Powder Metallurgy, Central South University,
Changsha 410083, China)

Abstract: The tribological properties of two different carbon/ carbon composites under wet condition were ana-
lyzed. The results show that the carbon/ carbon composites with rough lamina have preferred orientation, higher an-
isotropy and graphitization degree than the carbon/ carbon composites with smooth lamina. The braking moment of
the former under wet condition raises to that under dry condition rapidly for its better microstructure with little wa-

ter molecule adsorbed in defect, the adaptability to environment is stronger than that of the carbon/ carbon compos-

ites with smooth lamina.
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1.1 RIS &

B I R A B 2 B QR T4, 5 CVD §
L CaHe HBRIES, N2 N3, 7F 800~ 1000 C
T 3 R R R AS BUAS TR A O 2544 . TR
FEEHE N 1.5~ 1.6 g/em’, HMEH 470 mm, KN
20260 mm, KE N 30 mm .
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Table 1 Tribological properties of different pyrolytic carbons under wet condition

Max moment/ Min moment/ Ratio of max moment Average of friction Time/ Distance/ A cceleration/
Sample . . _2
(N *m) (N *m) to min moment coefficient S m (me*s™ )
A 1471.4 479.47 3.07 0.10 42.55 1911.3 - 1.68
B 2925.1 574. 8 5.09 0.18 23.46 1258.4 - 2.48
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Fig.1 Moment curves of different pyrolytic carbons under wet condition
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Table 2 Tribological properties of first normal braking after braking under wet condition

S | Max moment/ Min moment/ Ratio of max moment Average of friction Time/ Distance/ A cceleration/
e (N *m) (N *m) to min moment coefficient s m (m=*s %)
A 1507.8 465. 6 3.24 0.11 41. 00 1737.7 - 1.63
B 3742.6 3249. 1 1. 15 0.33 16. 96 800. 1 - 3.88
(a) 1-— Speed 2— Distance
1 2 (b) 3— Brake press 4— Moment
4800 4800} 15— Friction coefficient
- 3 3
g 1— Speed E
r4 3600 2— Distance E 3600
2 3— Brake press z
o 4— Moment S
g 2400 5— Friction £ 2400
= coefficient s
1200 1200
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Fig. 2 Moment curves of first normal braking after braking under wet condition
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Fig. 3 Microstructures of

different pyrolytic carbons
(a) —Sample A; (b) —Sample B
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Fig. 4 Change curves of graphitization degree
with temperatures of pyrolytic carbon with

different structures
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Fig. 5 Morphologies of worn surface of

different samples
(a) —Sample A; (b) —Sample B

A 2] 47. 1%; 1 B MR E AR AHE, =
2700 CIf 2k % 75. 8% . W] A . B B A1 RHE 45
P LAHLE, B SE BT BEARAT SR A5 M, T A BRI
O EE ) LT B SRS ER 2, & —MAEAR
ML,



916 & 5

T, A ROREAMORME R R R A PR fE + 845 -

RLZE P b R A 0 28 0 7 i B A 1 ( L
5), RTRUAIL A FORF SR A7 AR % LBl
SRYESh s Ja P e RO AL, e i B 2T 4EHE 5 0 1k
WA, JEARTER— R SEHE el B T
B AR R T L O R R BUR AR
P i, B A LWE LR LR G, X T
PARPASRLAT S A0 BE I AN R I ke 1 JRE 5 b 8 o R
RLAg BRI ANR], A7 SR Al BRI, A EROK, AR
T R J R L R S T AR R N A, A 5 T R
SeHE  BUR BN, NI AE B0 A R N JE VR e+
B A e B Ty RUEER AR

FERR SRR, R4 70 FE I M 2 I F) A0 2
TIFEEAR, JCHBLHIB TR N B AR . X2
TS N IR T 5 ELJE A S5 A% B B AR T 4
o, SRR AL WA, BEART de A TR 5
5177, MNITAE REHR ZR A2 /N o B A 2R A8 AR 1 i 2
HIBE— 2B Tt w, D AEARRAT BT LTF, K> AN
K, AEAGAK I3 R B 1R A . ISR R 5
—IRIEH NN, BAPRRRE KR 2 5 15 R 4
MRIRESL LA 2), K& T B MRS K E
BowseE, HArssE UL ssbae H¥ K+ A
FORL . IR A S AS KB A SR, o Bk
e RN A A5 b R B A A5 R AL LA T 13 AN IR
&, PR RRRER, RAMEDR S5 RS R
7 (WK 1°) AP AV R A, AT 73
KEEATHT S A3 B MR I AME, & FRR T
RERL, IXPREHIAE R AR RC 0 WS . WP g
AL R LR TR BCEAT U0 R 1 1 A, A
A R4 2R UK R B AR . AN, AR Blanco KW
G, RMORH AT SR A DB R, TUIAERE X K B B
AN R . 2 BT AOR AT SRy, A B &

Ay L R o AT FL B AR A, 11 S A4 7 (0 475 AR 2

P R T R 25) JE A BAR A A 44, DR DL A &%
W _EAFAE — e BB . FEIRS IR A MR 5 R R S B
Ab, E SR AR B T R T AR, TR
U C—OH .C=0 .0 —C —0 Z/4 &8, frit
et b, S8R T 4N i SCIE Ik A BRI B R T K 4
T 6) o PRI M kL R B BCBCR 56 35 11 df A4
Iy, MEIRZIR DA e R A S ah b, K mA
SPEPIRASE TS, WA Ik D, ST
RIZEIE, BT B 0 2t 7K 4 15 Bl o ) 20 B 7 2R 1)
W ZE R B, LR RS TR T ek
GRS LT SR m R/ R B A MR
LN R W R T A S R 1 S, HR A R
H & [ sk E AR e bR, FILHAE AR

DIOM 245 K AT 1) ) ¢ 6 P RS R e 2R B HH AN
[ B R B 0 MR O . LA B OADRL ) 9% 50 0 2R B
S0 S 2% IR B IE N 9, BEAE TR IR 8] Y TR B
F I ( BREREE ML J W i oK ) 58— UM 2
WEARHIILS) - 0 A B H AR LA %
ISR, AR AR TR A, i AR
e B 2 R b 50 MR AT B I TR 5, A REHs
MR BRI 2R T 18, SR K 73 X BE R
PERERIRZ W, HI XA A SR E N R, Rl
ANH S AR 7% .

<> Oxygen atom @ » Water molecule

6 IR/ IR AR K 5 R T B s
Fig. 6 Schematic diagram of water molecule and

oxygen atom absorbed by carbon/ carbon composites
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