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To the prediction of the fatigue cracks propagation in infinite aluminium plates with the 
circular hole under biaxial tension-compression 

Plashchynska A.V.  

Abstract The problem of the kinetics of fatigue cracks growth in thin infinite isotropic plates with a stress concentrator 
under external biaxial symmetric tension-compression is considered. The system of constitutive equations of the 
problem is based on a joint consideration of the concepts of fracture mechanics and continuous damage mechanics. The 
plane stress state in the vicinity of the crack tip is reduced to the equivalent uniaxial state using the criterion of the 
equivalent stress intensity factor. The equations for determining the duration of the incubation period and the stage of 
fatigue cracks propagation are obtained from the solution of the nonlinear integral equation of motion of the fatigue 
fracture front. For plates with stress concentrator in the form of the circular hole from aluminum alloys 2024-T3 and 
7075-T6, the calculated dependences of the fatigue crack length on the number of loading cycles are obtained by 
varying the biaxial loading coefficient. 
Keywords: fatigue cracks; biaxial cyclic loading; damage; circular hole. 
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