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ABSTRACT

In order lo improve mechanical properties of alumina monolith, alumina composites reinforced with SiC particles and/or SiC
whiskers were prepared by hot-pressing at 1850°C for 1 h. In this study, the mechanical properties and microstructurcs of alumina
composites were investigated. By the addition of 20 vol% SiC particles or SiC whiskers, the flexural strengths of alumina composites
were increased from 360 MPa of alumina monolith up to 640 MPa or 650 MPa, respectively. The [racture toughness of composites
with 20 vol% SiC particles or SiC whiskers showed 3.5 MPa m "~ or 5.5 MPa- ml/2 respectively. The flexural strength and fracture
toughness of multi-toughened composites with 20 vol% SiC whiskers and 2 vol% SiC parlicles were increased to 790 MPa and 5.0
MPa » m"", respectively. This improvement of flexural swength and fracture toughness compared with alumina monolith was
congidered to be mainly due to the grain size refinement by particles, and crack deflection and pull-out by whiskers.
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Table 1. Compositions and Symbol of Specimens

Content of SiC reinforcement (Vol%) Symbol of
Whisker Particle Total specimens
0 0 0 M
0 20 P
5 15 Hi
10 10 20 H2
15 5 H3
20 0 W
20 2 22 H4
20 5 25 H5
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Fig. 1. Relative density (Ds), flexural strength (FS), fracture
toughness (Kjc) and hardness (Hy) of alumina monolith
and composites.
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Fig .2. Flexural strength and fracture toughness of monolith,
whisker-reinforced composite and multi-toughened
composites.
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Fig. 4. Bright field TEM images of thrcc kinds of alumma composites: (a) P, (b) W and (c) H4.
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Fig. 3. XRD patterns for three kinds of hot pressed alumina
monolith and composites.
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Flg 5. TEM images of H4 specimen: (a) shows that SiC
particle impedes the movement of dislocation and (b)
shows sub-grain boundaries (sub-gb) around SiC par-
ticle within the Al,O5 grain.
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Flg 6. Fractur(, surface of cach specimen: (a) M, (b)) P, (c) W
and (d) H4. P in fig. (c) denotes pull-out.
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Flg 7. SEM mICI'OUI'dphS of cracks induced by Vickers in-
denter in each specimen: (a) M, (b) P, (¢) W and (d) H4.
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Fig. 8. Cumulative frequency of deflection angle of crack
segment to main crack direction for monolith and three
kinds of alumina composites.
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