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Considering the stress and displacement fields around an interface edge of an elastic and a power-law hardening

materials joint, one single separable form solution of stress on the interface, o, .ocr*f (6), , gives stress continuity
ij if 6=0

where o, denotes stress components, r and ¢ are polar coordinates, 4 is the eigenvalue and fij(G) is the angular

function. However, the displacement on the interface in the power-law material is u ]OCr“"(“)

2.(0) 4=, and in the elastic
material is u, ocr*h(6),-, , where u,is the displacement component, n is power-law hardening exponent, g, (f) and A,
(0) are angular functions. Due to the dissimilarity of power of » the displacement does not become continuous. The
theoretical study on singularity around an interface free edge of elastic/power-law hardening materials joint has not
solved yet. This thesis solved the singular stress fields around an interface edge of elastic/elastic-plastic materials joint.
The objective of this thesis is to present an iteration method to determine the stress and displacement fields around an
interface edge of a joint in which materials behaves as an elastic and a power-law hardening material. J -deformation
plasticity theory under plane strain condition is assumed for the power-law hardening material. Both the balance of
force and the continuity of displacements are satisfied on the interface iteratively. The stress fields are found to be
singular with the type of ! singularity from the i-th order approximation, where r is the radial distance from the
interface. Due to the increase of iteration, the discrepancy of the » dependence of the fields along the interface is
decreased. The power of » in the stress equation depends on the hardening exponent n. (7+1) or more singular terms
exist in the i-th order approximation for n < (i+1)/i . As is increased the absolute value of the i-th order of singularity,
|4; -1] , tends to be decreased to zero when 4 -1 <0.

An asymptotic analysis for singular stress fields around an interface-edge of dissimilar power-law hardening
materials joint has also been presented. Both the balance of force and the continuity of displacement are satisfied on
the interface for two dissimilar power-law hardening materials joint having different power-law hardening exponent.
In the higher order approximation, nonlinear effective stress term was expanded by Taylor series. Our analyses show

the order of stress singularity has a dependency with the combination of hardening exponents. Multiple stress singular



terms exist for (n,-n,) < 1 in the higher order approximation. The order of stress singularity has a dependency with the

combination of hardening exponents, n, and n, .
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