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Frictional Contact Analysis of the Compression-Induced
Crack Surfaces using the Finite Element Method

B. W. Kim(Chonbuk Univ. Graduate School), K. S. Lee(Chonbuk Univ. Dept. of Mechanical Eng.)

ABSTRACT

When a body including a crack inside is subjected to the compressive forces, the crack is

closed and sliding occurs on the crack surfaces. In this work,

a subsurface crack subjected to

a static or moving compressive load is analyzed with the finite element method considering
friction on the crack surface. The friction on the crack surface is assumed to follow the
Coulomb friction law. A numerical method based on the finite element method and iterative
method is applied in this work. And the result is compared with the frictional contact of crack
by ANSYS using contact 12 element. The numerical results of two methods are compared with
the wellknown analytical solutions, and the accuracy of iterative method is checked..
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Fig. 1 Flow chart for the iteration scheme
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Table 1 The applied numerical values for

example 1
Concentrated Load(P) 822 N
Uniform Pressure( py ) 1.0 N/mm?
Young’s Modulus(E) 1.0e7 N/mm?
Poisson’s Ratio( v) 0.3
Coefficient of Friction 0.5
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Fig. 2 The finite element model of example 1

Fig. 3& oA 10]A s8¢ Ax 2R A Y=
HYPohMol HEY L NBANYoE Tl 7AW
o] +2¢8g T3 Chang® Sheppards"o] s
g o] &3t vt Aojr}, mndoe] dojux
qE xBgog 6~1671A2 10mmEHY AL ¢
Al 9o}, Fig. 45 790l el g9 Ay
#Eg a8 Holth. FF9 vl Yo olsiA 7}
Hagornz nnYAHL Fig. 39 A @ SA
g & 7 AL, F, 3Fo] 283 2 9, 7dgH

ANt Blngst nAGo] WAL UL L & &

-520-

rmrryyrrrr T T
Sliding ﬁq

_0.1; |< —= __.._’l . . _7‘

Ref. [41] 7
FEM

Normal stress (G,/8.22)

-0.8 Lo s ol L i 1 3
0 5 10 15 20 25 30
Crack tength {mm)

Fig. 3 Normal stress distribution on the crack surface
of example 1 by the iterative scheme
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Fig. 4 Tangential stress distribution on the crack
surface of example 1 by the iterative scheme
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Fig. 6 Normal stress distribution on the crack
surface of example 1 by ANSYS
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Fig. 7 Tangential stress distribution on the crack
surface of example 1 by ANSYS
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