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Mechanical Behavior of Subsurface Crack with Arbitrary Angle by
Distributed Dislocation Method

LI Wenjun', ZHANG Xuepeng’, JIANG Xiaoyu’

(School of Mechanics and Aerospace Engineering, Southwest Jiaotong University, Chengdu 611756, China)

Abstract: The mechanical properties of subsurface cracks in a semi-infinite plane under Hertz pressure are
solved by the distributed dislocation method. The original problem is decomposed into two subproblems by
superposition principle and the dislocation integral equation about the crack surface is established. Subproblem 1
is solved by the elastic Flamant solution, subproblem 2 adopts Gauss-Chebyshev numerical quadrature method to
obtain the relevant mechanical parameters on the crack surface. The effects of Hertz pressure position, crack
length, crack depth and the angle between crack and free surface on crack propagation are analyzed. The result
shows that the farther the Hertz pressure is from the crack, the smaller the stress concentration at the tip of the
crack, and the less likely the crack is to expand. When the crack is very close to and parallel to the free surface,
the crack easily spreads from both ends, causing the surface to peel off. When the crack is relatively close to the
free surface, the crack is easy to expand to the free surface, when the depth reaches a certain value, the crack is
easy to expand inside the rail, and the increase in the length of the crack will aggravate the stress concentration at
one end of the crack.

Key words: Hertz pressure; subsurface crack; distributed dislocation method; dislocation density; stress intensity

factor



