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dij where is the Kronecker delta P is a penalty number. The penalty number has no physical significance and is chosen based on computational con-
of venience. Values P that are two to four orders of magnitude greater than the shear modulus of the adjacent medium were used and provided
solutlons in which incompatibilities were extremely small. Larger values of P sometimes o f gave numerical diEiculties due to ill-conditioning while
smaller values gave slightly excessive incompatibility. P ( 4 ) It is assumed this research that the amount of tangential sliding in small enough so that
the asperity peak one surface does not override that o f is of the other surface. For situations in which this is not the case, the theory can be
supplemented with an additional set of conditions as discussed in reference 7. COMPLIANCE MAT IX R o f be solved to demonstrate the significance
fric-will The problem which tion and tortuosity is shown in figure The singular integral equations that 1. govern this problem are where is the far-
field shear stress, ut and On are the shear T-and normal stresses applied to the crack surfaces, G is the shear modulus, 3- v k 4 for plane strain, being
Poissons ratio, and f ( t ) and e ( t ) are the dislocation densities, which are related to the crack sliding and crack opening displacements by 1 t I ux f (
t ) dt gt- ui 1-t gn e ( t ) dt-uY I, uY Because the crack is closed at the endpoints the dislocation densities must satisfy the following conditions Since ut
and an depend on the relative displacements between the...
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