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Interference Effects of Multiple Surface Cracks in a Layered M’aterial
due to Hot Rolling Contact
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This paper deals with the mutual interference of multiple two-dimensional surface cracks in a
surface coating layered material under thermal stresses due to rolling contact with heat input.
Contact loading is simulated as a contact pressure load with both the normal and shear components
having parabolic distribution. In the present crack analysis, the surface cracks are replaced by the
distributed edge dislocations, and the crack face friction is not considered. The problem is reduced
to simultaneous singular integral equations for dislocation densities. The integral equations can be
solved numerically by considering the nature of the singularities at the crack tips. The numerical
results of the stress intensity factors showing the effects of the mutual interference of a pair of
surface cracks are given for some tribological material coatings on a steel substrate. The effects of
the frictional coefficient, the heat input strength, the crack length and the coating thickness upon the
magnitude of the stress intensity factors and it’s mutual interference are considered numerically.

Key Words: Thermal Stress, Elasticity, Stress Intensity Factor, Contact Problem, Layered Mate-
rial, Multiple Cracks, Mutual Interference ‘
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EBIZ, a2 OTFEHIRICKITTERES LOE
EZOWTEENICRETT 272012, K11, f=
0.1 TA=0 L A=15D 2@V DFEHIZONT, @&
R L ORD T aade2 DKE (1) DERES b2k
DAY, ZhE ) ERRINELSRDIT LD
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M 1 T
substrate=Carbon steel
©=0.55, =0.1
5=0.4

:W
(=]
P

i

0.04 /Kﬂ*max d
<
[
T

S S
'Y
—

K r*nax a
=
£
T
1

01 02 03 04 05

<

Figll K} (l,) asafinctionof /,

4. % a

ARFZE T, WBMOREEROBEXREET
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BHE BRI R T LT, fTiER %
b E, —ROEXREFN
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