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Abstract:
The purpose of this study was to investigate the failure progression process of fiber-
reinforced ceramic by finite element (FE) analysis. The three-dimensional FE model for 
three-point bending simulation was 40 mm long, 4 mm wide, 3 mm thick, and with a span 
length of 30 mm. Nodal force with load increment of 20 N was applied at the center of the 
upper surface of the beam. To evaluate matrix fracture and fiber fracture, von Mises 
criterion and Tsai-Hill criterion were used respectively. Consequently, the stress-deflection 
curve obtained from FE simulation agreed with that obtained from the experimental testing. 
Differences in flexural strength and modulus between the analytical and experimental results 
were 1.3 and -2.9% respectively — demonstrating a close agreement between both results. 
In conclusion, the FE model applied in the present study was shown to be valid for 
predicting the failure progression of fiber-reinforced ceramics.
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