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Numerical Solution of the Singular Integral Equation for the
Problem of the Haversian Cortical Bone with a Radial Microcrack

WANG Xu', LI Xing’

1. Institute of Ethnic Preparatory Education, Ningxia University , Yinchuan 750002 , China ;
2. School of Mathematics and Statistics, Ningxia University , Yinchuan 750021, China

Abstract: In this paper, the plane strain problem for the Haversian cortical bone with a radial microcrack
in the interstitial bone under biaxial tension loading is considered. By using the singular integral equation
method, the problem is formulated into a system of singular integral equations and the corresponding
stress intensity factor is formulated. The effects of the material and the geometric parameters of the Hav-
ersian cortical bone upon the microcrack tip's stress intensity factor are numerically studied. The numerical
results suggest that when the osteon is softer than the interstitial bone the osteon prompts the microcrack
propagation, while when the osteon is stiffer than the interstitial bone the osteon repels microcrack propa-
gation. However, this interaction effect is limited near the osteon.

Key words: Haversian cortical bone; microcrack; singular integral equation; stress intensity factor
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