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Abstract 2Y-TZP and 3Y-TZP ceramics were prepared by sintering at 1450°C for 0.5 to 20h in hydrogen and
oxygen atmospheres. Specimens sintered in hydrogen atmosphere had the black color due to the reduction of Zr**
to Zr** during sintering. Especially, the specimen sintered for a long time in hydrogen atmosphere, large grains
and loosening at grain boundaries were observed on the surface, and therefore the monoclinic phase of 45~80%
on the surface existed at room temperature, formed by transformation from the tetragonal phase during cooling.

During ageing, the rate of isothermal phase transformation of specimens sintered in hydrogen atmosphere is
lower than that in oxygen atmosphere, which is due to the formation of vacancies by the reduction of Zr** ions
and their contributions to the stabilization of tetragonal phase. The influence of sintering atmosphere on the iso-
thermal phase transformation was higher in Y-TZP specimens with low transformability than those with high
transformability.

In 2Y-TZP ceramics, the isothermal phase transformation from tetragonal to monoclinic rapidly occurred during
ageing, irrespective of the grain size. But in the case of 3Y-TZP ceramics, their behaviours were greatly depen-
dent on the grain size.
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Fig. 1. Microstructure of 3Y-TZP specimen in the (a) speci-
men surface, (b) intermediate region, and (¢) interior, which
was sintered at 1450°C for 20h in hydrogen atmosphere.
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Fig. 2. Percentage of the transformed monoclinic phase dur-
ing ageing at 250C in 2Y-TZP. Specimens were sintered at
1450C for (A) 0.5h, (@) 2h, (A) 5h and (OJ) 20h, in
hydrogen atmosphere.
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Fig. 3. Percentage of the transformed monoclinic phase dur-
ing ageing at 250C in 2Y-TZP. Specimens were sintered at
1450°C for (») 0.5h, (@) 2h, (A) 5h and ([J) 20h, in oxygen
atmosphere.
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Fig. 4 Percentage of the transformed monoclinic phase with
ageing at 250C in 3Y-TZP. Specimens were sintered at
1450C for (@) 2h, (A) 5h, (O)I0h and ([3J) 20h, in
hydrogen atmosphere.
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Fig. 5. The amount of the transformed monoclinic phase
with ageing at 250C in 3Y-TZP. Specimens were sintered
at 1450C for (@) 2h, (A) 5h, (O)10h and (1) 20h, in oxy-
gen atmosphere.
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Fig. 6. Specimen surfaces of (a) 3Y-TZP specimen and (b)
2Y-TZP specimen after ageing at 250C for 50h.in humid
atmosphere. 3Y- and 2Y-TZP specimens were sintered at
1450C for 5 and 2h in hydrogen atmosphere, respectively.
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