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Introduction: Presently, the studies have reported that increasing amount of cubic phase in zirconia can improve 
translucency of cubic-containing zirconia compared to conventional zirconia. However, the degradation behaviour 
of cubic-containing zirconia is still unclear. 
Objectives: To evaluate the effect of hydrothermal aging on hardness, flexural strength and fracture toughness 
with different cubic-containing translucent zirconia.
Materials and methods: Four groups of zirconia ceramics (T, ST, XT, and P), containing different amount of cubic 
crystal, were examined. The specimens were prepared into disk-shaped (n=47/ each group) and rectangular-
shaped (n=30/ each group). Scanning electron microscopy (SEM) was used to characterize the microstructure 
of different zirconia materials. Specimens were aged by autoclaving at 122°C under 2-bar pressure for 8 hours. 
Phase transformation was analyzed using X-ray diffraction (XRD) to measure phase transformation (t→m 
transformation). Surface hardness, flexural strength and fracture toughness were assessed. Data were analyzed 
using two-way repeated ANOVA and two-way ANOVA on dependent and independent measurements, 
respectively. The statistical significance was set at p<0.05.
Results: XRD analysis showed no monoclinic phase in XT and P after aging. Only group T showed statistically 
significant decreases in hardness after aging. Hydrothermal aging showed a significant decrease in fracture 
toughness in group T and ST, while group XT and P showed no effect of aging on fracture toughness with p<0.05. 
However, all groups showed no significant different in flexural strength in hydrothermally- aged specimens 
compared to specimens without aging.
Conclusions: Hydrothermal aging in autoclave for 8 hours caused reduction in hardness and fracture toughness 
of 3Y-TZP zirconia. In addition, cubic- containing zirconia (group XT and P) was assumed to have high resistance 
to hydrothermal degradation.

Keywords: cubic phase, hydrothermal degradation, mechanical properties, zirconia ceramics

How to cite: Kengtanyakich S, Peampring C. Effect of low temperature degradation on mechanical properties 
of cubic-containing translucent zirconia. M Dent J 2021; 41(Suppl): S47.

pISSN, eISSN 0125-5614
M Dent J 2021; 41 (Suppl) : S47Abstract


