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ABSTRACT

The strength and thermal shock resistance of Al,O03-Zr04 composites have been studied.

The tetragonal Zr0, powder containing 1 mol% Y,0, and monoclinic ZrQ, powder were pre-
pared by coprecipitation method and subsequently mixed with Al,Oa; powder and granulated hy
sieving,

Duplex composites were prepared by dry mixing matrix agglomerate with 15 to 30 vol.% of dis-
persion agglomerate, followed by pressing and sintering at 1600°C for 1 hr.

These Al,03-ZrQ, composites having heterogeneous structure showed improved thermal shock
behaviors because of the microcracking and pores in dispersed granules, and compressive stresses
around dispersed granules resulting from ZrO, transformation.
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Fig. 1. Optical photographs of Al,Oa=Z10,
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Fig. 2. Relative density of sintered duplex composites
as a Tunction of
a) agelomerate contents of AlQ;- 20 vol. %
(m) ZrQ; mn Alz0,-20 vol, % (t) ZrO,
b) {m) ZrO, contents in 15 vol. % strong
agglomerate —matrix and 30 vol. % weak
agglomer ate —matrix ,
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duplex compasites.

b) Strong agglomerate.

Fig. 3. SEM photograph of matrix and dispersion
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710;)
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Fig. 5. Thermal shock behaviors of duplex compesites as a function of a {m) Zr0Q, contents »
a) in weak agglomerate ( Al,0:-30 vol. % (m) Zr0,;)
b) i strong agglomerate ( Al:Oy— 15 vol. % (m) ZrQ, ).

c)

d)

Fig. 6. Opacal photographs of 2) Matrix { AlaOs—20 vol. % (t) Zr0g)
bY Duplex composite( 15 vol. % strong agglomerate of Al;0s—30 vol. % (m) Z1D.)

¢) Duplex composite { 30 vol.

% weak agglomerate of Al,Os- 20 vol. % (m) Zr(:)

d) Indention mark of duplex commposite (15 vol. % strang agglomerate of Al.Oy~ 30 vol. %

(m) Zr0, ).
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