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Application of Integral Equation to Elastic Problems
(with the Airy’s Stress Function)

By

Shigeyasu AMADA

Synopsis

Muskhelishvili has established the complex variable approach in elasticity which is
based on conformal mapping and on the Cauchy integral on boundaries. Many problems
in two dimensional space were solved with his method provided that conformal mapping
function can be found. But his approach cannot give us the solution of problems without
finding the mapping function. To get over this defect, several methods have been sug-
gested so far, one of which is the integral eguation approach which has been developed
originally in potential theory, the Didichlet problem and the Neumann problem.

Using the Airy’s stress function, the fundamental equation of elasticity can be ex-
pressed in biharmonic partial differential equation. Then, it is represented in two harmo-
nic equation to be applied with the integral equation approach. The integral equations
from the biharmonic equation are written in the following form with two unknown func-

tions on the boundary.
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1xF(0)=([, £, $)roedids+ | [F@ro) —Fprot (rpe) O—rpst1ds
Dividing the boundary into small elements and assuming that @, @', F and F’ are
constant in each element, the integral equation can be changed into the linear equation
system with unknown values on the boundary. This system can be solved with an ordi-
nary procedure without evaluating unknown values in the region in advance.
This approach includes the wide and powerful applicability in elasticity and plasti-

city, and may be superior to the finite element method in a sense.
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