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Effects of sintering additives and sintering temperatures on the sintering behavior and mechanical properties
of SiC whisker reinforced alumina composites have been investigated in this study. Dense (>95% TD)
composites were obtained by using 2 wt% Y20z as liquid phase sintering additive. But only porous composite
could be obtained when the sintering additives were MgO and TiO.;, which were known as the sintering
additives for solid state sintering of alumina., Bending strength and fracture toughness were enhanced by
reinforcement of SiC whisker. It is believed from the microstructure investigation that the enhancement of
strength and toughness could be attribute to the reinforcing and grain growth inhibition effects of SIC whisker.
After HIP treatment, fully dense composites were obtained and further enhanced mechanical properties
achieved.
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Fig. 1 Relative density variations with SiC whisker
content.(Sintering Temp. ; 1700C)
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Fig. 2 Relative density variations with SiC whisker
content.(Sintering Temp. ; 1900°C)

B o&d Y039 AbOse 1800 o}/l
A Bgurgo]l dojijn ofxre] FAHLH'” u
?—V‘i o] A% ¥AHE FFNEE Fslo] EHo]

Fol &w3 dojupxm E 4ol whisker7b &
-H F Q& WAME zEste] Auds 2
7] gREoz A4 ATz B4 2An
o o3t JAAAE Yozl ZS whisker7t
A7 SR e AMHAME AA7F g A A
A YAE & 71F) EATE ¢ F
A&, oo uwgl whisker’t H7bEA] @2
AL E 14 2N AAYEIL 23]
oF7h A Vet AR AJZbEIY

Fig. 32 Y 32 718 AHolN 14 2o

U 1700Ce F§2=(%F 1780C) vhz 9]



56 J. Natural Science, Pai Chai Univ, vol 8, 1995

€1 1800TCANA 423 A9 ohd nA7z AR
ojt}, ARl At yttriumol] wWdte] X-A line
scanning S 3% AFrt FHEHS Uk A (a)
ANME ytriume] YA duiel A9 mEA £
¥ EXFEE & £ U} vide AR (b=
UAGel A& oz EASE Aew Ho}
Aol FAEAJR ytriumS YU HoiE of A
Ao tiF-E EATE o F Utk wEtM oE
ATE RBo} Wit LFo] 2YHYSE At
Atk #FH X-A A B Az SA48= Je
alumina, SiCA ol9lo] YAGAe] #EEQEY),
oj tg HugE Ux|she Aupolch!H?

Fig. 3 EDS line scans for Y in 2 wt% Y203-Al:0s3
specimen sintered at (a)1700°C, (b)1800°C.
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Fig. 4 Bending strength and toughness variations
of 2 wt% Y205-AlOs specimen sintered at
1900°C.
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Fig. 7 Optical (a, b) and SEM (c, d) micrographs
of 2 wt% Y 03-AlO3 specimen contain-
ing SiIC whisker of (@) 0 vol%, (b) 5 vol%,
(c) 10 vol%, and (d) 15 voi%, respectively.
(Presintering Temp. ; 1900C)
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Fig. 8 Bending strength and toughness variations
of 2wt% Y 0s-AlOs specimen after HIP.
(Presintering Temp. ; 1900°C)
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