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Fig.1 XRD pattern of Ti; SiC; multiphase ceramic sintered
by hot press process at 1400°C
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Fig.2 SEM micrographs of Ti; SiC, multiphase ceramic
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Fig.-3 Changes in the friction coefficient with time under

unlubricated conditions
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Fig.4 Changes in the friction coefficient with time under lu-

bricated conditions
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Fig.5 ESEM pictures of microstructure of dry worn surface
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Fig.6 Component analysis of dry worn surface by ESEM

- BRSE
— W

*Ti,8iC,¢TiC YMo

7 BEEWIGE S XRD Ak

Fig.7 XRD picture of sample after friction

FRER Ti,ALSLFe M Cr HRAEALDR
ARIEA BRI A ERET R S b FERRNER,
REATELTRAREMAHE R BERRE, BT R
AREFFHEE-BEER MBS HERNEERHT
UEH: BRERT L RFEHYRERGHEM
WA B R [ B W2 B 0 R P i T B R
Frit KB v J5 T ARG B0 B 7 A 0l IR E 4R L
FEERMNBERRRS &R RSB RH,
XBRE 5(b) P RETHE R A FE.

3 4 #

(DTi,SIC, REWEESE GCr15 WEHEH, R
RURFHEREREE HBERRBSERNSE
BRI IDB AR X ERH 38 NFEE
400 r/min By % F . TEERMMIEE THERRLK
4y 303 0. 176 ~0, 283 # 0. 062~0. 134, K EEHE
WEDH K 2.657umm® /(N » m)# 0. 1968 pmm*/
(N > m), L BAH Ti,SiC, MR BH R/,

(2)Ti;SiC, EEMBRBNERRELR T
RAENEZBDBEELYMHIE, FAEH FeMCr )
GCrls MM EREZmMEB T Ti,8iC, EAMEER
RE. XEEYEETREM Ti,SIC, EEBEH
BRI ERR BB R,

SHEXE:

[1] BARSOUM M W. The My.+1 AXy phases: a new class of
solids: thermodynamically stable nanolaminatas [J].
Prog Solid St Chem,2000,28(1-4) :201-281.

[2] CHAPUT L,HUG G,PECHEUR P, et al. Thermo pow-
er of the 312 MAX phases Ti;SiC,» Ti;GeC;, and
Ti; AIC;[J]). Physical Review B,2007,75(3):1-5.

(3] & AE . LHE TrX-CX=Si, AD=THREHT
EMmAS ]l RESRHH S5 LR, 2006.35(2);
321-324,

{41 MYHRA S, SUMMERS ] W B, KISI E H. Ti,SiC;-A
layered ceramic exhibiting ultra-low friction [J]. Materi-
als Letters,1999,39(1):6-11.

[5] EL-RAGHY T, BLAU P, BARSOUM M W. Effect of
grain size on friction and wear behavior of TisSiC,[J].
Wear, 2000, 238(2):125-130.

[6] SUN Z M,ZHOU Y C. Tribological behavior of Ti; SiC,-
based material [J]. ] Mat Sci Technol, 2002, 18 (2):
142-145,

[7] Bk BRE . RRE 4. TiLSC NEREESER
BEHREAT RO AT ERFEE#, 2007,31(D):
14-17,

[8] TONG X, OKANO T, IASEKI T, et al. Synthesis and
hing temperature mechanical properties of Ti;SiC,/SiC
composite [J]. ] Mat Sci. 1995,30:3087-3090.

[9] FEMK.KFE . KB, % MoS, /WS, tHHH X ANE
BREHRABREREREERRR] BEE¥ER.
2007.,27(1) :41-44.

[10] HEF.ME. B85 KAREER MoS, ERHBEHR



3% H2H

W% . BN MoS; 8 Ti;SiIC, XAMBKBEEERTH 111

M RMELI]. 1% .2004, 62(18).1807-1810.

[11] BEi%. MoS, ZES& B K 0 & MM B 5 & i fE AN A
(D]. & ¥ : B k% ,2004,35-36.

[12] %k kfm. st W 00 FRESEE (M L. B i AR AL,
2007:239.

[13) THR .BHRRLAM. % AEEHEEAEEER
aurl)]. MK R & HEAR,2001,19(5) : 270-272,

[14] % hth. Bk B EESEHR(M]L LR BT
A3t . 1989.73.

(151 BH 8. REHLE B0 MoS, i Ti,SIC, B4
PR RtEeE[)]. A £ R RI%.2008,27(10):24-31.

[16] SUN Z M, ZHOU Y C. Tribological behavior of
Ti; SiC, based material [J]. ] Mater Sci Technol.2002,
18(2):68-71.

Friction and wear behavior of Ti;SiC, composite ceramics with addition of MoS,

MEI Fang-sheng' , MEI Bing-chu®
(1. Advanced Materials Division, Zhuzhou Smelter Group Co. Ltd. . Zhuzhou 412007, China; 2. State Key Labo-
ratory of Advanced Technology for Materials Synthesis and Processing ,Wuhan University of Technology, Wuhan
430070, China)

Abstract; The Ti;SiC, composite ceramics with addition of 4wt% MoS, were fabricated by hot press sinte-
ring (HP). The friction, wear characteristics and behaviors of Ti;SiC, composite ceramics/GCrl5 steel
pairs under unlubricated and lubricated conditions were studied. The tribological tests were carried out un-
der a load of 38N at a sliding speed of 400 r/min. It was found that the friction coefficients of Ti;SiC, com-
posite ceramics are about 0. 176-0. 283 under unlubricated condition and 0. 062-0. 134 under lubricated,
While their wear rates are about 2. 657uymm?® « N™' « m~* and 0. 1968ymm® « N™! e m™!, respectively. The
lowest friction coefficient and wear rate can be attributed to the presence of a frictional oxide film consis-
ting of amorphous Ti, Al, Si, Fe and Cr oxides, which have a significant antifriction effect on the friction
surfaces.

Key words: Ti,SiC, composite ceramics; friction coefficient; wear rate; frictional oxide film



