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Subsurface Stress Analysis with the Consideration of Tangential
Loading and Elasto-Hydrodynamic Lubrication

Young-Pil Koo'
School of Mechanical Engineering, Pukyong National University

Abstract — The effect of tangential loading on the subsurface stress field has been investigated numerically. As
tangential load increases, the subsurface stress field expands more widely to the direction of the tangential load.
Places of the maximum shear stress and the maximum effective stress are getting closer to the surface with the
increasing tangential load. The tangential load in an elasto-hydrodynamic lubrication condition is so low that it

does not affect the subsurface stress field.
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Fig. 1. Loading on a surface and coordinate system.
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(b) Normal load with traction, f, =0.1

Fig. 3. Contour of maximum shear stress for contact of
sphere-on-plane.
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Fig. 5. Contour of effective stress on the central section.
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Fig. 6. Contour of effective stress on the plane section.
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a :half size of a rectangular patch in sliding
(x) direction
b :half size of a rectangular patch in
transeverse (y) direction
f : friction coefficient
m :number of rectangular patches
n; : subsurface stress components caused by
normal load
p :normal load or surface pressure
Do :maximum Hertzian contact pressure
q : tangential load
r : contact-radius or semi-contact-width
t; : subsurface stress components caused by
tangential load
1% : velocity of lubricant
w : total normal load
xyz :Cartesian coordinates for a point in the
body
I, A :potential functions for normal load
£ € :potential functions for tangential load
£, ¢ :Cartesian coordinates for loads on a
suraface
n : viscosity of lubricant
T : maximum shear stress
C. : von Mises' effective stress
Oy : combined subsurface stress components
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