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ABSTRACT
Yttria stabilized zirconia (YSZ) has metastable tetragonal phase at room temperature, which can transform into monoclinic phase with ~ 4% volume expansion under an applied external stress. The phase transformation (martensitic transformation) occurs near a crack tip where the external stress is concentrated and hinders a crack propagation by generating a compressive strain field, thereby enhancing toughness and strength. Recently, it is known that miniaturization of a specimen increases toughness of YSZ by decreasing mismatch stress among grains during martensitic transformation. Furthermore, it turns out that superelasticity and shape memory effect can be tremendously enhanced by scaling down the specimen. In this study, the concept of martensitic transformation and the factors affecting its effectiveness will be explored. Also, the mechanical properties of YSZ at macroscale and microscale will be compared. Lastly, the enhanced superelasticity and shape memory effect will be reported.
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