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Figure 1 Typical images of the specimens before and Figure 2 Stress-strain curves under different
after superplastic compression conditions for 3Y-TZP ceramic
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Figure 3 SEM micrographs of 3Y-TZP: (a) As-sintered specimen; (b) After being deformed at 1200°C
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Superplastic Behavior and Deformation Mechanism of
Zirconia Ceramics

CHEN Guo-Qing, ZHU Xiao-Li, WANG Kang, FU Xue-Song, ZHOU Wen-Long

Key Laboratory of Solidification Control and Digital Preparation Technology (Liaoning Province),

School of Materials Science and Engineering, Dalian University of Technology,
Dalian 116085, China

Abstract: The high temperature deformation behavior of 3 mol% yttria stabilized tetragonal
zirconia polycrystals (3Y-TZP) with different grain sizes has been researched by means of the
compression tests. The influence of the punch velocity and the temperature on the deformation
behavior was analyzed. The results demonstrated the deformation resistance of 3Y-TZP decreased
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with the increase of the punch velocity, as well as the deforming temperature. The grain size
increased after deformation, while the grains remained equiaxed. The stress-jump deformation was
conducted at 1250°C. The experimental results were consistent with the classical flowing law for
superplastic ceramics. The stress exponents were measured as a function of the grain size. It was
found that the stress exponent increased with the decrease of grain size in a certain range. The
deformation mechanism of the 3Y-TZP at 1250°C was grain boundary sliding accompanied by the
diffusion.

Keywords: 3Y-TZP; Superplasticity; Grain size; Grain boundary sliding



