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abstract

Sliding wear test was employed to determine the effect of whisker content and orientation on the
friction and wear behavior of SiC whisker reinforced alumina. Composites containing
unidirectionally  oriented whiskers were prepared by a modified tape casting followed by
lamination, binder removal and hot pressing in order to align the whiskers in the tape casting
direction. Wear coefficients on three directions were measured; parallel and normal to the tape
casting direction on the tape casting surface and normal to lamination direction on surface normal to
the tape casting direction. In the effect of whisker orientation, the highest wear rate was obtained in
the direction parallel tape casting direction and the lowest in the direction normal to lamination
direction at all temperatures. Silicon oxide layer smoothing the surface was detected by energy
dispersive X-ray analysis on the worn surface.
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Fig2 SEM images of worn surface at
403 K; (a) random, (b) parallel, (c)
normal, (d) standing to sliding
direction
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Fig.5 SEM images of worn surface at
873 K; (a) random, (b) parallel,
(¢) normal, (d) standing to sliding
direction
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Fig.6 Higher magnification of Fig.5; (a)
random, (b) parallel, (c) normal, (d)
standing to sliding direction.

{1 random to stiding direction
[ paratiel to stiding direction
Il normal to sliding direction
Wl standing to sliding direction

L

||||||

Waear rate(mm>Nm)
-
g

Whisker orientation

Fig.7 Wear rate depending on whisker
orientation at 873 K

Aulr e Es olEA HAJE rigde
2ol dAHY layer & AT AT
g9 £0lE gFol A 7HF vlA§ ridge
ol g 7FHY whisker 7} A H
goz vlrAdge AU Fig. 6 (d) A
743 w3 EUE Role RE ¥
F AR gEA FeR GEeAE
Z+& o] A%t lamination W3Fd £ Q1
wgo g nie Ay P& o M FAL v
ZATe) SHHAU.

IR &2 873 KAy W wet &
A% Aolg BTH Fig7 & EAE B
9 R gL 2290 Aedd we F7H3
A gt Hrako] wal 403K A9} B2 7
8-S Rtk 18]la whisker 7} random
Al wigsEe] YL wWe mEE
whisker 9} 21 Woz vlEAY |
< ue ulEgRT IA SHHUD
Whisker 2| W&ol wE hardness 7] 2
ol mE &S AP Avulx AH
NME vl 2 AHE & dok. &
g whisker o WA vlE whekml 5
© 2 whisker 7} EA3tz Y= BE
matrix ] "}Ee] F&E3] #A A X3}
7] W&ol vlE g FAOE whisker
7t & wl #FH U whisker pocket ©]
#43F HA gtk ARHOZ whisker 7}
ol Hgko] A ZHE ol ESH tf 54

-223-



Aysuayug

) ‘J‘{‘J

NIRRT AR

Energy(eV)
Fig.7 EDX pattern of the layer around
whisker (point A in Fig.6 (b)).

KRR

HoZ matix & B3IFctn Az
Whisker 7} A%l W&oz o2 AP
AJHY ZASoe ZAE7 L FHE2AMT
dHoz ¥9te u 71 hardness Vb F
< basal plane °] T3 ojxi #E
Hel2 EA 5L matrix o) <HASA F
3 glemz JhR W v gL el
g3 A9g ¢ ok

whisker 7} $HE AlHA wHAEHE
23514 BolE layer 9 AH¥E EDX
2 B4l Fig. 6 (b) ¢ whisker F
Mo PAH layer & EAFAT Fig7
o yeld ZAE B layer o Si 7} 7}
T ®Wol] &Astn JE AL QY F
At ol A whisker E FAo= J
A EHE layer = silicon Aol F& A
3t ERHE BRI v A L ¢
FE 9L dvu AZEY.

4.3 E

403K A E EviRYLE BJoy 3
279] basal plane ©] 7}g o] =3y}
e WM 7B &L wiEAs @t 7t
@2 nlEgo] AU 873K oA
= Fuie %AHS H 33 whisker & 4
o2 QA PYAFE layer o] 93 ulEA
Tl ZAET Wege] wE vhEA
FE#S A ¥xdA FAHHJUG. 2
£ 403K ANAET FrEIgloy 22

A%E e,
FAre 2

g d7: aguga A9YEE A
AHE 59 B3 HAAY ¢4 dFA

3

B x4 98 AU

ZaEd

1

2)

5)

6)

7

~224-

P.F.Becher, Microstructural design of
toughened ceramics, J. Am. Cram. Soc.,
74,1991, 255-69.

K. T.Farber and A.G.Evans, Crack
deflection processes I-theory, Acta Metal.,
31, 1983, 565-76.

E.R.Billman, PK Mehrotra, A.F.Shuster
and C.W.Beegly, Machining with
alumina-SiC whisker cutting tools, Ceram.
Eng. Sci. Proc., 9, 1988, 543-552.
D.-S.Park, C.-WKim and C.Park, Self-
reinforced silicon nitride composite
containing  unidirectionally  oriented
silicon nitride whisker seeds, to be
published in Ceram. Eng. Sci. Proc.
449, 9uhe, BN, Behzel &
Aol 9% 7r0,-Y,0, WY 1
Aol mhe, &= 29d8H8l R, 30(12),
1993, 1059-1063.

M. Moser, Microstructure of cermics-
Structure and Properties of Grinding
Tools, Akademiai Kiado, Budapest, p136,
1980.

P. T. Shaffer, Effect of Crystal Orientation
on the Hardness of Silicon-Carbide, J.
Am. Ceram. Soc., 47, 466-471, 1964,



