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ABSTRACT

In order to investigate the effect of second phase on Al O3 matrix, SiC particles were dispersed
in Al;0; matrix as a second phase over the content range of § vol.% to 20 vol.%. To this mixture,
Y203 or TiO; powders were added as a sintering additive before isostatically pressing and pressure-
lessly sintering at 1800°C for 90 min in N3 atmosphere. With increasing 5iC content, relative densi-
ties of composites were decreased but mechanical propertics of composites were improved. In the
case of adding Y, 0y as a sintering additive, maximum values of flexural strength, hardness and fracture
toughness were 525 MPa, 17.1 GPa, 4.1 MPa'mIA respectively. In the case of adding TiO, as a sinter-
ing additive, maximum values of flexural strength, hardness were 285 MPa, 12.1 GPa respectively.
Improved mechanical properties were found to be the results of grain growth control of Al; 04 matrix

and crack deflection by the second phase SiC particles.
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Fig. 1. X~-ray diffraction patterns of sintered
bodies ,
(a) AlaDa+Y;04
() Al:Os+ 15 vol, % SiC powder - Y204
(C) ALO, 4 TiO,
(d) Al:OQy+ 15 vol. % SiC powder +Ti0.
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Fig. 2. Effects of SiC powder content and sintering
additives on the relative density for the
Al;0, - SiC powder composite.

3. 23 3 nH

3-L A AR A

1800 °Cel] 4] MJM@-&M el Al;Qy - SiC 53]
o chell XA B2 B2 stz 3 d3lE Fig. 1
o vehygirh A= 2dhd ALOs EE ALG
- SiC S9Hd) A2 zARA Y0, 5 AR AL
FutEag] ALO, 2 SiC o)) YAG{%(Z}Y,,OEID
5A1:0:0)7F 445 Ao| Ak o] ALOs 7|
Y10, 8} 1800°Coll 4] F5o 48 P47 F Wazgq
A A @A slEe] YAG 4ho] 445l Aow zwel =
T ALOgel| A EAl 2 TiO, 2 48a A= X4
B 4d 7l AlLO; peak Enlo] vepgdel,  a2E=Aql
A0y -SiC B4 AR 242 TS A7E A
T Ti0, 7} SiC2l £4171%) ikl 2]8] TiC# TiN
oz gslgl Aer Jehim glel
3 -2 Adu=s =z

Fig. 24l = 4442 Aoz 2
Z vehigel 242242 Y,0.5  Agd A5
TiOy & 484 45 25 SiC kel Fr1¢e] =le}
A g Es) Aadhe Ae® depln el 5 A
W@ Lol Y:0: 8 4dzA 2 AHEaE Aalo] TiO,
5 A FA R A& A= vl " 7 D) o)
ol AlLOy shalel A ZA 2 Y0, & 4143 7
T A R 99%e|4al Ao Jelghon| SiCE
#ha] 20 vol. %o 7kx] ZrlEbe] B b U EST B % ol
AL Al g F gddek Ti0; B 44 24 = 4Hig A
% AAEANZ AL A Bl AR o

ZYile] 2 A

i mim

L]

[ad

F Y0 F

A2549 A 3% (1988)

(233)

60a

o

=]

=]
I

o]
%
R e o 2

Flexural strangth {MPa)

200}~ . ‘fzoa
o Ti0y
A
4] ] 10 15 20

SiC Powder content {vol.X)

Fig. 3. Effects of SiC powder content and sintering
additives on the flexural strepgth for the
Alz0, -SiC powder composite.
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Fig. 4. SEM photographs of fracture surface m
sintered bodies .
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b AlOs 4 20 vol. % SiC powder +Y20s
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Fig. 5. Effects of S1C powder content and sintering
additives on the hardness for the Al,Qy -
SIC powder composite.
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Fig. 6. Effects of SiC powder content on the fracture
tonghness for the Al,O, —SiC powder compo-
site. { sintering additive ; Y»0s )
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Fig. 7. SEM photographs of the crack propagation path
i1 Al,O5 and Al 0O, —SiC powder composite.
(ﬂ-] AlO3 4+ Y20,
(b) Al;05415 vol. % SiC powder +Y;0s
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