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Influence of a Micro-crack Zone on the Macro-crack Propagation

GOU Kai
(School of Mechanics and Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: The influence of a micro-crack zone on the macro-crack is analyzed based on the theoretical equation derived
by Gong. The influence of the micro-crack zone on the macro-crack propagation direction is quantitatively and qualitatively
investigated by the maximum circumferential stress criterion. And the influence of the micro-crack zone on the macro-crack
propagation rate is qualitatively studied by the calculation of the equivalent stress intensity factor. The results show that the
micro-crack zone increases the macro-crack propagation rate at —75° <0 <75°, while it decreases the macro-crack propaga-
tion rate at —1500 <@ < —75° and 75° <0 <150°. The micro-crack zone has a little effect on the macro-crack propagation
direction at —30° < <30°. The macro-crack propagates along the counterclockwise direction at 30° < <115° and —150°
<0< —-115°, while the macro-crack propagates along the clockwise direction at —115° <§ < —30° and 115° <6 < 150°.
The results obtained in the paper are useful to predict fatigue and fracture behavior of brittle materials.

Key words; macro-crack ; micro-crack ; maximum circumferential stress criterion; propagation rate; propagation direc-

tion
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