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Thermoelastic Finite Element Analysis of Double horizontal
Subsurface Cracks Due to Sliding Surface Traction
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Abstract — A linear elastic fracture mechanics analysis of double subsurface cracks propagation in a half-space
subjected to moving thermomechanical surface traction was performed using the finite element method. The
effect of frictional heat at the sliding surface on the crack growth behavior is analyzed in terms of the thermal
load and peclet number. The crack propagation direction is predicted in light of the magnitudes of the maximum
shear and tensile stress intensity factor ranges. When moving thermomechanical surface traction exists, sub-
surface horizontal cracks are propagation in-plane crack growth rate at the beginning but they are propagation
out-of-plane crack growth rate by the frictional heat which is occurrence by the repeated sliding contact.

Key words — Linear elastic fracture mechanics, subsurface cracks, frictional heat finite element method, crack

propagation, stress intensity factor.
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Fig. 1. Coordinate and pertinent nomenclature of
asperity contact and subsurface horizontal cracks.
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Fig. 6. Variation of dimensionless K, with asperity
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