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ABSTRACT

Mechanieal properly enbancing  mechanisms ol A1:04-7rOy lwo phase ceramic composiwes were studied for

several compositions of different ZrQs/Ala0y ratic.

Mierostrustural analysis of AlyO;-ZrQs (pure) composites indicaced thal pre-existing microcrack due to larger

Z¥(Qy parlicle at grain boundary cxiended along alnmina grain boundaries within process zone. Microcracks also

nucleated when very small ZiQa particles at the giain boundaries iransformed to menoclinic phase at near

main crack tip. These types of microeracks could conrribuie 1o the ioughening achieved by creating additional

cracl surface area during crack propagation. Microstructural analyses also showed that the avernge grain size

and abpormal grain size al AlzQp were decreased with increasing Z10gz vol% in AlzQs; matrix.
As a result, it could be concluded as follows,

In AlLO;7r0: {pure) sysiem,

1. Microcrack nucleation (stress-induced microciacking) and cxtension was effeclive mechanism for absorprion

of fraclure energy.

tain the sirength and hardnoess.

2. More narrow distribution and smaller grain sizc ot AlOs due to ZrQy particles mainly contributed tw main-
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Teble 1. The Volume Percent of Zr(ds in AlLQO,
Matrix*.

Samples Pure Zr(Qy Bm,"o?éi%z doped
AMZ-1 2.5 —
AMZ-2 5.0 -
AMZ-2 7.4 —
AMZ-4 10.0 —
' AMZ-B 12.5 —
L AMZS 15.0 —
| AMZ7 20 0 —
ATZ1 -— 5.0
ATZ-2 — 7.5
ATZ-3 -— 10.0
ATZ-4 — | 15.0

*Mp( is added for grain growth inhibilor.
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