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Abstract Low temperature degradation behavior in yttria stabilized tetragonal zirconia polycrystal (Y-TZP)

ceramics was microscopically observed from the phase contrast between monoclinic surface and tetragonal

matrix. The degradation behavior was dependent on the surface treatment of sintered Y-TZP, even if the sintering

history is same. In the mirror polished specimen, the monoclinic layer appeared in a uniform thickness from the

surface. On the contrary, for the specimen with coarse scratch, the thickness of degraded surface was more than

double especially from the coarse scratch. Since the scratch results in local deformation, the residual stress should

be induced around the scratch. With the transformation from tetragonal to monoclinic, the volume expansion

exerts a stress on a neighboring grains and promotes a successive phase transformation. Such a autocatalytic effect

can be triggered from the part of coarse scratch.
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Fig. 1. Microstructure of the 3Y-TZP specimen sintered at
1600°C for 3h in air.
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Fig. 2. X-ray diffraction patterns of the surface of 3Y spec-

imens sintered at 1600°C for 3h (a) before and (b) after low
temperature aging at 200°C for 20h.
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Fig. 3. Micrographs showing the surface region of the Y-
TZP specimens sintered at 1600°C for 3h after low tem-
perature aging at 200°C for 20h: (a) polished surface with-
out scratch and (b) polished surface with coarse scratch.
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