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Wear and wear transition mechanism in SiC and
SiC-TiB2 Composites during sliding
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H, OEA gFeyels A7 E vlofl ostdE A 2Us — 4 vindsxe
35 — dA rlEI FaAE uHo g dn [1-2] 27|94 Al= plastic grooving <] 3l
AYHY 2 olF GANAE grain pull-oute 2 vt} YA Plastic groovingl] A
grain pull-out2 29 Hole o= YAvIYHAIZL olF TIAAYPA wAHrt JAnn
H A7t R EWolA YA F I (grain boundary cracking)e] AlZEE A dagol
YATFEL AAFAHTG BN 4 YAH FHHE FH-EH(residual stress)d &
o dojyttt Aoz AZnlR(mild wear)dlA FAHE viR(severe wear)29 Hol
t HAAHQ $E4ANA g Fasch duksid, e dAgEe A% wlmrt do
Ud o A5 AA AMgo] &olA E3lr] dEoitt. vjuny &FA SiCot SNy 7
L T E Agdax A9de $Adn aez slrHe|s} ol AEtHARAME o
ofd F SUFE ANE & Ut B A7 FHL SiCH SiC-TiBETAEANA rlxd
olANE mAFTRE T3l HdYHE wI = Aojth

2. A% BH.
(1) 49 A &.

At Ass 227t ¥g 39 2%, Fadye] ol ZFxdelge Eito] 4
&7 g&o mUxe AUE AFse Aol Fasth B2 E JdFdAE hot
press® % 2 7Z(sintering)dt TE X9 A|HE AT, ¢©F @3dtLes 2H
A 5A goug ALO; B, C, Y0558 2ZZAE AMgdted 2 A9dAE ALO:E
AHEEEETE B A AMRE AIHE FUEAEA A %5wt% SiC - 5wt% ALOs,
75wt% SiC - 20wt% TiB:; - 5wt ALOs3th 2 Z/gdel 2l 248 AJS F 24
A17b %< ball milling3t4th. 7FtA A (hot press)& 2050°C, 30MPagl =2e2 st
dold AW JYAEL 1-4m2 FY 5AUTh. Table. [2 Ao ALEE A/HEY A
A B4 Eo|th
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(2) ot R Y.

R AlY-2 ball-on-three~flat(BTF) W H-& AHE-3lHth.  Hot press2 A3 427 &
AE6.35mmet F715mmel tlaz AHez JtFEAT AHEALS FHFd 3 &4
A A 719130 1pm diamond pasteZbA] AME-Ele] Aabslgot. 2L HA127mm, ¥4
27 005mR,%} SiICTFE AHE3Irh BY AL EE 100mmeE 23U old
Fiol =% 00dm/selth 515 B8 B3t9 Aol Add #z FdaA dg
"ok Ao AMFomeEl 35S 40NAA 360N7A] F7hAAH APsiAch B3 AlH e
AEor AWIH) 4 ntREH(wear scar)ol AAYA Hoh B AYAME min
¥ €% AES 44 FAYToR 2 F 6l ;& I Yo RFE
FA5A SBAZE vty 298 AE3Gh vtEARY ATz E #BEE98
o FALARANH(SEM) Fo AR E 0 Z(TEM)® AMS-3

3. A¥ Az

Fig. 1(a) ¥ ()& &7t SiC ¥ SiC-TiBdlA vy At @& vl W g
HelE Z3Eclth SiCE 200NoldY Z3%(Fig. 1(a), SiC-TiB= 80No|3Y ¢
(Fig. 1(a)) Z+zt A9 7]&717t o= mny AoiAM A7) F713 o nir7)
F7F AR A dtE e gudth xrdE ntrFe] Wasl A it o
v A=QIAAIEE FZH3] mtRFo| Frigth iR o]l FAI Flely] AlFste
A7 FAlO mtAATE £XFo FUEAT. gEld mlR 7l A1) Wate A3
£ rtRAS M3 E 7R 83 & 5 AN Fig. 1614 2 23 M6 el F
FHNL o1gA 73 ntRHe|Po|th 5ol FIIESFE vtEHole UdH ot
. & SiColA BEthE SiC-TiBollA A4 WA vlrye)7t dojdth Fig 2a) 2 (b)
Z2t SiC R SIC-TiBoll A mtRA0I7E dojur| e rlEEHE EHOZ BT
Aot} Groovingoll €3ld F=2 sl dold& RAF3 Juh. Fig 3L HolR
ABEA TR U2 ZABolth BE uie go] YASe] YAS wat ol
ok,

{0

for £ o oo

£

4, & 9

EgolEZAH AFE HMF] UM B nlRAHL OF 84E — FF,
Lx, F%, "oy 55 — o o8 Auigo] & Ao|%S(material removal)o] AT}
B A7 e o2 a45E YAsAEd R8T vny $54 HAEE iR
7178 S4E olasted Stk A¥ AT A 2rGAE groovingB Ao g 3
Ho, ok AADnHAIZL olF g BYPog AYEHAUTH £ Y EFAs
ol mlEZF o A doldg U F ULen olg Ed ¥l B gYyol 2
5 mny FL C AS ZHoE RE drule ZoldA A Aghgo] LA Ho
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Ach[5] o] BN ASE AL AN LFuH1-2]9 d@3tiil4]e] FHAITAM
o)& T3l slipelit twinolels] FEHANAM HAE M Alzto] Z gl wieh
ZA o)A o5 Atold 7HF HYFF HEAM FIEL BA(cracking)A Vot FELS
Arre g gakElm I FAoAM dRE FHor AAstA "ok 2 23, YA(grain
boundary)ol = #do] WA o] grain pull-oute2 JehAEh #Eel YAHgrain)H
ol A WABIAIGT YA LAHEE UYL YARAAM AAEHAAS I HREH] ¥
o Bolt}, A=, FELYL YA} = (grain boundary strength)®& #FA& A71e AAE
A9 A "ok B AP AFoestH SiC-TiB: 7F SiCol ¥s o 43 otR&ESE
degch 2 QAL SiCsH TiBAbeld ABFAFAHSIC=402x10°%/C, TiBz=46X
10°%/C)o ol QFEFEH el SIC-TiB: AA Hlinterface)ol LAHU7] W& lth[3]
ol2.3l3ld, YAREE B GHAA ot YAFEI FHAFE rtre HE HSA
28 4 4 A9t 23y F ARANA HuAe A, ntReE vitle AFdE I&
% AE YARET FE5E FDZd(crack deflaction)ell 93 HAAFe] F713
7] w&o|tk. Huz, AL ZA(solid state sintering) &S 7Z4E transcrystalline
fracture modedl] 3] FEo] AL} GrainANZE7} JAZEETY 27| Eol 53
QAL gxok nfrEe M F AR v € YolgE AFE + U A SiCel &
AzA2 BLE MM A5 AEgAT olgx2Y nlEI FY LoAUA @t (6]

5 4 &

2 dPoME SiC ¥ SiC-TiB:E2HAEY ri2 3 slrdo7|E vla d¥3 2
7 e e FES AUt F ARY rlRAo|HLE AHY FFo] 200N(SIO)F
8ON(SiC-TiBo) ol ol A1 WEMA =tk ol2r|7E JArnPALAN F ddz
HoAh, 248 28 grooving#dF T FHFLYH) Y3 grain pull-outFHHEZH
nA F2E B 22 5 AT grain pull-outHAH-E Z7DAlNA FE ALE F
A7l 2F5o AFLHL GHATIRE dojd Aotk SiCll TiB:& 722 vt
2E WS AsA dolvd Hauw gAY AEE o oFsA sy dielth a2
BN HL YAZEIL FEFE FUIsIEE. A= HHdye] & A8 vtEe ¢ 4
A golgez Az Avtd BAE 1 USE AEALE F UM
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Table 1. Mechanical properties of SiC fabricated by hot pressing.

SiC SiC-TiB:
Relative Density(%) 99 98
Vickers hardness”™ (GPa) 28 28
Flexural strength’ (MPa) 610 570
Fracture toughness ' (MPam'?) 3.6 43

*Measured at 49N. TMeasured by four point bending with a fixture having
30mm and 10mm of outer and inner span, respectively. " Measured by single edge
precracked beam(SEPB) method.
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Fig. 1. Change of log wear diameter as of log sliding time for

different applied loads.
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(a) Owt% TiB: ;

(b) 15wt% TiB:



Fig. 2. Microstructure of worn surface typically produced before wear transition
(a) Owt2% TiB: (tested for bmin at 280N) ; (b)15wt% TiB; (tested for 12min at 80N)
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Fig. 3. Microstructure of worn surface typically produced after wear transition.
(a) Owt% TiB; (tested for 720min at 280N); (b)15wt% TiB; (tested for 7min at 120N)
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