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ABSTRACT: The fracture toughness of ceramics can be measure by such various methods as DT (double torsion), CN (chevron notch) etc.
But, the application of these methods to the engineering ceramics is very difficult because of its very high hardness. So, IF (indentation
fracture) method is generally used for the evaluation of fracture toughness of ceramics. The Median crack induced by the sharp Vickers
indenter was compared with the detected AE (acoustic emission) signal. On the silicon nitride ceramics, the AE test results agree fairly well
with the median crack occurance and growth process. But, on the alumina, very many complicated crack signals were detected besides
median crack. It can be considered that the IF methods must be used in limited engineering ceramics materials.
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Table 1 Physical properties of the ceramics
Fracture Fracture  Young’s .
toughness strength  modulus '(Dk;“fg
(MPa-m")  (MPa) (GPa)
SiaNy 7.8 1160 301.7 3260
ALO; 40 290 - 3910
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Fig. 1 Dimension of specimens
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Fig. 2 Schematic diagram of median crack by the Vickers indenter
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2497 y*+1632 %’
x =log(c/a)

(Lawn et al, 1980) 4
Ki/Hy 2)/(H/E)* = 0.028(c/a)"*

(Marshall and Evans, 1984) 5)

Kic=0.026(H/E)*°P ,/c"*

(Tanaka, 1984) ©)
Kic=0.0725P ,/c"’

(Miyoshi et al, 1985) Q)
Kic= 0.018(E/H)*(Py/c")

(Chantikul et al, 1981) (®)
Kic= 0.016@EH) " (Py/c"?)
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Fig. 4 The results of fracture toughness by IF formulas
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Fig. § Detected AE signals in the Vickers indentation test
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HjA A AQiglel W wiclet 7 A4S Fg 29
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