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Mixed-mode Fracture Behavior of Silicon Nitride at Room and High Temperature
Sung-Keun Yoo and Kazuhiro Urashima
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Abstract The characteristics of mixed-mode fracture in silicon nitride was investigated at room tem-
perature and 1000°C by flexural tests using specimens with controlled surface flows. The experimental
results was compared with the predicted strenth based on various fracture criterion. It showed that the

mixed-mode fracture toughness values did not agree with ant theoretical criterion.
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Fig. 1. The Schematic diagrams of mixed-mode frac-

ture test method.
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Fig. 2. The Schematic of surface flaw oriented at angle ¢ with respect to applied bending tensile stress.
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Fig. 3. Photographs of fracture surface after residual
stress removal. {(a) after surface removal )b) after an-

neal removal

()

Fig. 4. Effect of annealing temperature on the crack tip after knoop indentation.
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Fig. 5. Fracture toughness K¢ versus annealing tem

perature.
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Fig. 7. Plot of crack extention angle versus orientation
angle for mixed-mode fracture.
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Fig. 8. Plot of K /K¢ for Silicon nitride and the pre-
dicted lines based on some theories(at room tempera-
ture).
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Fig. 9. Plot of K, /K c for Silicon nitride and the pre-
dicted lines based on some theories(at 1000 C)
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Fig. 10. Plot of K /K¢ for Silicon nitride at room
temperature and 1000 'C
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