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ABSTRACT

The effect of siress induced phase transformation on AlyOg matrix dispersed with ZrQs-Y:03 has been studied.

In order to determinate the mechanical properties, three AlQ0;-Zr0, composite series, containing I, 3 and 5
mole % Ya0s, were prepared.

The starting materials were ALOs and Zr0:-Y:0; which was prepared {rom the aqueous solution af high purity
YCly - 6H:0 and ZrOCls « 8H0.

Powder mixtures of Alf0y-Zr0s, containing YsOs have been prepared by ball-milling with methanol and
the samples were formed by isostatic press and sintered at 1500°C for Zhrs.

After sintering, the specimens were polished for mechanical propertics determination. The relative density of
sintered specimens were also measured.

It was found that the additions of 1, 3mole® V305 to ZrO» allowed {ull retention of the tetragenal phase in
AlxOg but partially stabilized zirconia (PSZ) was produced by additions of 5 mole % YzOu

The critical stress-intensity factor, K, of AbOy-ZrQ, (containing 1 mole % Y20s) composite materials
increased with increasing ZrQp content. The maximum value of Kige=7 MN/m®2 at 20 male % ZrOs exhibited
about twice that of the Als0s. The medulus of rupture exhibited a trend similiar to K. The maximum value
of MOR was G80MN/m®.

As the amount of Ys05 increases, il was observed thal the maximum of Kir and MOR decreased: Additions
of 3 mole % Y,0q allowed the maximum of Kic=8MN/m3/2, MOR=540MN/m? at 15 mole % ZrO., additions
of 5 mole % Y303 allowed the maximum of Kjo=5MN/m*2 MOR=410MN/m? at 10 mole % ZrOg.
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Fig. 2. X-ray diffraction patterns for ZrOs powders

calcined at various temperatures for Zhrs.

ol 2 g A Garvied] oz d2Ee] A 4
Ak, F A 43 =24 G4 Fuae 5
T o Fm 9 F A AR 24 deE A
B}l

Gt Tnhn=GC4 7.4, “)
Ao AR F Gtk A4 me G4 12 F
g GE mole d Aol A, yi ZHlddA, A
mole & F[EHA & BAFY, F2dAE GG, 9
7l Wl Anyn>Am 7t AgEA fd, 94 276
el FF BeoldA zstd TEHel AR FA
Zr0z 24 F Aol A7 2ad Zr0 Axe} 2A
= o fﬂﬂl Zroa%r}ol cMz} g},

FA el 9

A g ¥

113 mole® 3! 5 mole® Yi057 719 #4931 500°C 2} %}% OLJ,%_'- 7.?]-?— —?ﬂfﬂ* % 28] # o ¥ dejrh,
Az A Zr0pwto T EA]studn, FHE A A AR ol B L Al
ol4e AL TS & ® Adess) At £ZFA 7 W e e r B9 2L #4804
a2h gAhe] Akt wEe] vixmA ] FhadlA e Bre] Fig SellA iz whs) 7lo] Akl LaHl s At
Ak ey 7l a3 Ty 2 dd g2 o gy B4 A3 45 54 A48 % < g9k
Al2gd A 1& (1985) (132



Fig. 5. Transmission eleclron micrographs of
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