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Effect of Crack Shape and Size on Stress Intensity Factors
of Central Cracked Circular Disk

DONG Shi-ming, FANG Mei-yan, XIA Yuan-ming

(‘1. Department of Modern Mechanics, USTC, Hefei, 230027, China )
(2. Key Laboratory of Mechanical Behavior and Design of Materials, USTC, CAS, Hefei, 230027, China )

Abstract: Under the mixed-mode loading, the FEM numerical method is employed to investigate
the effect of crack shape and size, especially crack width and the radius of the central hole, on
the stress intensity factors for the central cracked circular disk specimen made from brittle materi-
als. The computation results show that the Mode- [ normalized stress intensity factor of the central
cracked circular disk specimens with a notched crack or holed-notched crack is always greater
than the corresponding analytic result which calculated from the closed-form formulas of the cen-
tral cracked circular disk with an ideal crack, while the Mode- II normalized stress intensity factor
is always less than the corresponding analytic result. The difference of the analytic result and nu-
merical result of Mode- [ normalized stress intensity factor becomes smaller and smaller as the
loading angle increases, while the difference of Mode- Il normalized stress intensity factor be-
comes greater and greater. On the other hand, the differences of the analytic result and numerical
result of the normalized stress intensity factors increase gradually with the increase of the crack
width or the radius of the central hole. Based on the obtained results, the modified formulas for
the stress intensity factors, which are derived from the central cracked circular disk with an ideal
crack, are presented for the two kinds of specimens with a notched crack or holed-notched crack,
respectively.

Key words: central cracked circular disk ( CCCD ); crack shape ; stress intensity factor; notched

crack; holed-notched crack





