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Polycrystalline Y2O3, is an excellent candidate to replace single crystal alumina 
windows in harsh environments. In this research, reversible transformation has 
been utilized in grain size refinement in Y2O3. This is a two step reaction where 
300 um cubic Y2O3 polycrystalline material transformed into monoclinic Y2O3 with 
<100 nm grains under high temperature and pressure (1000oC and 8GPa) for 
short period of time ( <15 minutes). Then the sample is transformation back to 
cubic phase at 1 GPa/1000GPa while maintaining the grain size <100 nm. It has 
been observed that increasing the holding of the first step reaction for periods > 
4 hrs has led to surface modification by growing columnar grains with lower 
stiffness and hardness than sample interior. Moreover, Chemical analysis by 
EDS shows that these grains are oxygen deficient compared to sample interior. 
Moreover, electron diffraction confirms that the columnar grains have cubic 
symmetry while, sample interior exhibits monoclinic phase. A detailed electron 
microscopy which includes, high resolution TEM analysis, growth orientation and 
defect analysis were applied to understand the nature of this new surface effect. 

c-Y2O3 Optical Properties 

Polycrystalline cubic Y2O3 exhibits high mid-range IR transmission, making it 
a desirable material for IR-window applications. 

It has been shown than as c-Y2O3 grain size 
decreases, its flexure strength dramatically increases. 

Density and Hardness Changes 

Grain size refinement and surface modification effect via 
reversible phase transformation in consolidated Y2O3  
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