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Effect of Initial Temperature on the Tribological Property of C/C—Ceramics
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Abstract Currently, there is limited research on the tribological properties of frictional pairs composed of C,/C~
ZrO;> and C/C-Si3N4, particularly regarding the influence of temperature on their friction behavior. Therefore, the
effect of initial temperature on the tribological performance of these two pairs were investigated in this work. Friction
tests were conducted using pin—on—disc configurations where C,/C composites were paired with zirconia (Zr0O2) and
silicon nitride (Si3 N4 ) , respectively. The variations in friction coefficient, wear loss, and friction interface
morphology under initial temperatures ranging from 200°C to 700°C were systematically analyzed. The results indicate
that below 400°C, the average friction coefficient of the C/C—ZrO- pair is lower than that of the C/C—Si3N4 pair, with
both pairs exhibiting mixed wear mechanisms dominated by abrasive wear and adhesive wear. Above 400°C , the
average friction coefficient of the C/C-ZrO: pair surpasses that of the C/C—Si3N4 pair, and the wear mechanism
transitions to a combination of abrasive wear and oxidative wear. Under all tested temperatures, the wear rate of the
Zr0; disc is consistently lower than that of the SisN4 disc. As the initial temperature increases, the oxidative wear of
the C/C pin intensifies, leading to a gradual rise in wear rate. When the initial temperature exceeds 800°C, the C/C

composite fails to maintain its stable macroscopic woven structure, undergoing thermal oxidation and structural

degradation.
Key words C/C composite,ZrO,, Si;N,, Coefficient of friction, Wear form
0 5l X TR A R Y R A R

BREFAERE SRR IE S S AR (C/C) LR s B L BESER B BE S5 RE 52 55 L TE B A BRI BE AR 52 1 4

%tbﬂﬁﬁ\ﬁﬁﬁiﬁ\ﬁﬁiﬁ*fﬁ T A S 00 R R A G
i N BA A AR e e RSO U AR fE , HH
36725 P9 34 THT folc 2 gl — A e i 458 A e 114 5 e

Wk H #:2023-06-13

SF—VEFE A BLA AL, 1991 4 A o g TR, F5E 5 100 by 2T i 15 it Vo B 52 R R 45 2

E-mail: 15222527210@163. com
FHAMEILZ  htp://www.yhelgy.com 20254 ZF24

N —BORUL, T C/C B AR R R TH R AR
ST YRGB AH A BC R Y EE A P R R 22
fIFFE R, 5 2 e 3 a4 k-5 0 T 2 i 1 24 b R

REITAN M B PR L T 2R



BC R, A ARG B 255 BEAE R AR o IRt X
T C/CEZ AR, 0 5 F8 Al FH 26 11 45 6 it
(R 5 R, a0 LA T e R A A B AR DA
19 2 4 EE PRI B

T B e AR Y BE 5 Tk RE AR 9T T, A v IR T
T, E AR (Z00,) B % S BRAR A e e A1 R, B e A
SRR M T N T A K S A
B N AN 5T 2 S A A R Ak
(%) JEE 488 T A1) ) JBE B AR MR IEA T T U2 AR S . RS R
W, ZrO, 55 155 4l 2 4% B UM AR B X S B, R BN 4R
G R R DR B, 1T -5 A0 AR A R ke s s Js i o
/NS 5 WF ST 4B 2 BaF,/CaF, Fil Mo 4 8 4L 5214 1))
Zr0, 5 SiC EEHZ Il () EE A fig , 45 SR R W, 200, R I
R A RS (PR A R Y T
YRR IR B A SN, 200, 23 R A RS T AR R
JH O, AT Y BRA L B, (o PR R R . R A Ak P
(Si;N,) D25y — A pA Rk, & B R A HTR
RN A T T R AR LA AR S IR 1 . BRLIE, SiGN,
() e R PR e MR, A B RN Z0O, Y TR B G . O
T Si,N, SRR AN A A e I A R 4 A
PRt C 2k W £, B /AR A MR

(a)  HAMMGTEEE K Si,N, R

(b) C/CFH

BRI EE R RE B B 2 ) 2 g

8 H #i 5 F C/C-Zr0, Fl C/C-Si,N, JEE {5 &l s {52
PEBE A TR A /D, i L2 T 3 70 A %o S 4 1 i 11
S, PR, AR SRR T AR R 4R 1R B 2510 F C/C-
Zx0, M1 C/C —Si;N, Wi FhEE 48 il i) EE S ML B L HB /R T 8%
PAALEL , Ay 3% F B 88 ) %) S B 7 T 0 4 1 B9
EiERs
1 K58
1.1 esrd

JEE 482 G T FH A RL 2 501 SRy R PRI 45 2 1 12
B =B C/ICEAMBL, BEL 1,72 g/em’; A
L BEHEB () AL (700, P 1 S. 64 glem® , SR 1]
fifi i 1 395. 68 kef/mm?; [z W a4k 7 X il & ) & AL ik
(Si;N,) B & , % % 2. 65 gfem’, 72 111 i & (1 850+50)
kef/mm?®. AR AE B A AR SCHE 9, W TR T B IS
) Zx0, DL J2 3% A8 B M3T 1Y) SiuN, 5 C/SiC &2 & # ok
2 I R A ) EL A P S A EE A R, DR, AR
FEH, 200, F 10 FH 80°4: NI P AR BE I N T 5 Si;N, 3%
TS FF) A S F T A LR 220 T S0 Bl s 4 o K
2R C/C B2 AR -Zr0, Fl C/C 2 A BE-Si,N, P Fif
FEPER . EEEEX IO HT A AR T A Fa UL 1

BT RS H SR WA

Fig. 1  Microstructures of pin and disc before friction
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