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ABSTRACT

The influence of the Al,Oj3 particle size on flaw tolerance of the ZrO,/Al,O; composites prepared by mixing 5.31 mol% Y,03-4.45
mol% Nb;05-90.31 mol% ZrOz1 /z%nd AL O; was investigated. The composites exhibited rising R-curve behavior and plateau fracture
toughness of 7.9 and 8.8 MPam " for the additions of 20 vol% of 0.2 and 2.8 pm Al,Oj; particles, respectively. The difference in the
fracture toughness resistance was attributed mainly to the grain size of tetragonal ZrO, phase in the composites, which scaled with
the AlLO; particle size.
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Fig. 1. Strength and fracture toughness of (Y,Nb)-TZP/Al,O;
composites containing different Al,O; particle size as a
function of Al,O; content.
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Fig. 2. SEM micrographs of typical crack paths induced by 196 N Vickers indentation in (A) (Y,Nb)-TZP/20 vol% of 2.8 um Al,O;
composite and (B) (Y,Nb)-TZP/20 vol% of 0.2 um Al,O; composite. An intergranular crack path and grain bridging sites are

apparent in Fig. 2(A).
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Fig. 3. Weibull plots for (Y,Nb)-TZP/Al,0; composites having
different Al,O; particle size.
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Fig. 4. Strength of (Y,Nb)-TZP/Al,0; composites as a function
of indentation load. The strengths from natural flaws
were arbitrarily plotted at P =1 N.
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Nb,Os as a function of m-ZrO, content on the fractured
surface of the specimens.
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