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Abstract

Stress corrosion susceptibility coefficient (fatigue parameter) and lower threshold stress
intensity factor of sintered hydroxyapatite (HAP) ceramics in 37°C distilled water were
measured by Post-indentaion method. A Vickers indenter was loaded in dense HAP ce-
ramics surface, and subcritical crack growth (SCG) behavior of Median/Radial cracks de-
veloped from the impression was measured. The fatigue parameter of the sintered HAP
ceramics in 37C distilled water ranged from 125 to 19.0, and showed a good agree-
ment with those measured by dynamic fatigue tests, though the fatigue parameter
slightly showed a dependency of indentation loads. The relation between the stress in-
tensity factor and the crack growth rate of the Median/Radial cracks was evaluated
from the measured SCG behavior. As a results, it was found that the lower threshold
stress intensity factor, K, of the sintered HAP ceramics in 37°C distilled water existed

within the range from 0.25Ki to 0.3Ki.
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Fig.1 Schematic of the idealized crack morphologies observed at Vickers indentation.
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Table 1 Dependence of crack length on indentation load.
The crack length was measured in air at room temperature
at 5 min after the indentation load removed. The value indi-
cated in parentheses is standard deviation.

P(N) C(pgm) L(pgm) a(xm) C/a

0.49 15.4(1.4) 8.8(1.6) 6.7(0.3) 2.3
0.98 242(2.3)  15.02.4) 9.2(0.1) 2.6
1.96 39.33.3)  26.3(3.4) 13.0(0.4) 3.0
2.94 54.9(5.0)  39.2(4.7) 15.7(0.5) 35
4.90 78.3(4.8)  58.0(4.7) 20.3(0.8) 3.9
9.80 126.5(7.9)  98.1(8.2) 29.0(0.6) 44
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Fig.4 The ratio of P/C** as a function of indentation load.
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Fig.5 Subcritical crack growth behavior
of sintered HAP ceramics in 37C
distilled water.
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Fig.8 Crack velocity as a function of relative stress intensity factor.
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