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Excerpt: . . . where is a parameter associated with elastic modulus, hardness, indent crack geometry and
fracture resistance. The parameter represents the degree of fracture resistance ( R-curve ) as defined in 22 K c (
3 ) R K c where is fracture resistance, is the crack size, and is a parameter. Equation 2 is a common R expression
of rising R-curve behavior for ceramic materials. When 0, the case reduces to a flat-1 3 P K K R-curve such that
and . R-curve behavior of a brittle material can be if R IC estimated based on Equation ( 3 ) by determining the
parameter from ( the slope of ) the indent vs strength. indent load data ( such as Figure 9 ) and then using this
value to determine the parameter using a known value of fracture toughness ( obtained by, for example, SEPB
) c evaluated with the particular precrack size ( ) used. The resulting R-curve behavior thus estimated for AS800
and SN282 is shown in Figure 10. The previously determined R-curve of NC132 silicon nitride 15 is also included
in the figure. AS800 exhibits not only greater fracture toughness but also stronger R-curve behavior than SN282,
while the conventional, equiaxed fine-grained NC132 silicon nitride typically exhibits a flat R-curve and low
fracture toughness. Analytical Considerations on Strength Degradation A phenomenological model of strength
degradation due to ball impact was proposed previously by Wiederhorn and Lawn 1 , based on assumptions
that the impact event was elastic and quasi-static and that strength...
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