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The Fatigue Crack Initiation Life under the Rolling Contact of
Rough Surfaces using Critical Plane Approach
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Abstract — The stresses of surface and substrate under the rough surface contact are irregular. Using rainflow
counting method for irregular stresses, the fatigue surface crack initiation life was calculated. With the surface
generated by computer, this paper figures out the random load generated by contacting to the rough surface, ana-
lyzes the stress of its subsurface, and calculates the fatigue crack initiation life of the rough surface fatigue theory.
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Fig. 1. Rough surface generated by computer

simulation (Ku=3).(a) shear load applied at crack faces
(b) shear and tensile load applied at crack faces
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Fig. 2. Schematic diagram of an equivalent contact
geometry.
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(b) surface stress (z=5a)

(c) surface stress (z=15a)

(d) surface stress (z=25a)

Fig. 3. Contact pressure distribution on the surface
and subsurface stress.
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Fig. 4. Stress history at the near surface.
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Fig. 5. Fatigue crack iniation life under rough contact.
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- half size of slip band.

B, :repeated cycle number of rough surface.

Cmax
J2
Noax

Ly, fa

%,

:maximum value of shear stress.

:second invariant.

: maximum value of normal stress.

: friction coefficient.

: fatigue limit under fully rever -sed

torsion, fully reversed bending, respectively.
:the pressure at specific life under fully
reversed torsion, fully reversed bending,
respectively.



