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ABSTRACT

The investigation of effect of adding 1 to 8 wt.% Y,O, on crystal structure and
fracture toughness of (1-x)Al,0,-xZrO,-Y,0, (AZY) ceramics where x = 0.15, 0.25, 0.35,
0.45 and 0.50. The AZY ceramics were sintered at 1650 °C. Phase formation of the
samples was characterized by x-ray diffraction (XRD) technique. It was found that the
major phase was the rhombohedral-Al,O, structure. While the minor phase consisted of
the monoclinic-ZrO,, tetragonal-ZrO, and monoclinic-Y,0, structures. In order to
investigate the microstructure of AZY ceramics, they were studied by the scanning
electron microscope (SEM) technique. These results revealed that grains had a mixing of
circular and polygon shapes. It was found that the high contents of ZrO, on AZY ceramic
resulted in more circular grain shape. While the effect of the Y,O, contents was not
affected to grain shape of AZY ceramic. Moreover it found that the grain size was around
between 0.97-2.10 uym. The hardness of the prepared sample was measured using the
knoop and vicker microhardness test. Results obtained from the microhardness testing
could be used to evaluate the fracture toughness. It found that the smaller grains gave the
higher fracture toughness. The maximum fracture toughness of AZY was 2.827 MPa.m"” at
x = 0.35 of ZrO, and 4 wt.% Y,0,. After adjusting the lattice parameters by Rietveld
analysis, it revealed that the major phase of the AZY ceramics was the rhombohedral-
ALLO, structure and minor phases were the monoclinic-ZrO,, tetragonal-ZrO, and
monoclinic-Y,0, phases. It was also found that the high fracture toughness of AZY

ceramics corresponded to the high tetragonal-ZrO, phase.
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