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ABSTRACT

The effect of Zr0; dispersed phase on the mechanical properties in Al;Os-ZrO, system has been studied.

There are both metastable tetragonal phase and stable moncclinic phase of ZrQ, particles dispersed in
Al;Os matrix at room temperature. Metastable tetragonal ZrQp; changes to the stable monoclinic structure
within the siress field of the crack. And the microcracks are formed by the expansion of ZrQq during the
tetragonal-monoeclinic transformation on cooling.

Therefore stress—induced phase transformation and inclusion-induced microcracking contribute to the mec-
hanical properties of Al,Qy-Zr0; system.

Sintered composites contajning 10m/o ZrQ; yield Kz values of 6 SMN/m¥2, much grealer than that of
pure AlQz This increase results from microcrack extensicn and siress-induced phase transformation absor-
bing energy by crack propagation.

Flexural strength of composites is decreased considerably in comparison with pure AlyOs This decrease

results from microcrack as a crack former and higher porosity than pure Al;Os
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Table 1. Raw Materials Used for Sample Prepara-

tion.

Reagents I;é;d;:;?n Purity Note
Sumitomo |AL:Oy; >>99. 8% Mean
Aluminvm | MeQ 5 0. 1%, Cryatallite
Smelting H0;0.2%, |size:

AlaO3 Co L.OL ;0.1 0. 4um

Fezoa 02;0:

Si0, » 0. 0495,
Map,0; 0.03%

ng)HC g: JCl]lzlclaEu?ical Chemical Pure

2 Co.
Kanto

NHy OH ggemical Exirz Pure

Table 2. Composition of the Specimens Used. (m/o)
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Fig. 2 DTA Curve for Amorphous ZrQs: rHO
Prepared by Precipitation
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Fig. 3 X-Ray Diffraction Patterns for ZrQs Powder
Calcined at Various Temp for 1hrn
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Fig. 4 The Values of the Specific Surface Area
and crystallite Size as a Function of Calci-
nation by the BET Method

Tig. 5 X-Ray Diffraction Patterns of AlQs-ZrOy
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Fig. 7 Linea: Hxpansion of Al,Q; Containing Diff-
cient Mole Fractions of Z10s
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Fig. 9 EPMA for Samples (Zrke. Line Profile)
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Fig. 8 Ellect of Grinding on Tetragonal to Monoc
linic Phase Transformation in
a) ZrQy Power (450°C, 1 hr) and
) AlOy5m/o ZrQy Composite (1600°C,
2hrs)
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