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Direct Differentiation Method for Shape Design Sensitivity Analysis of
Axisymmetric Elastic Solids by the BEM and Shape Optimization of Turbin Disc
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Abstract

A direct differentiation method is presented for the shape design sensitivity analysis of axisym-
metric elastic solids. Based on the axisymmetric boundary integral equation formulation, a new
boundary integral equation for sensitivity analysis is derived by taking material derivative to the
same integral identity that was used in the adjoint variable method. Numerical implementation
is performed to show the application of the theoretical formulation. For a simple example with
analytic solution, the sensitivities by present method are compared with analytic sensitivites. As
an application to the shape optimization, an optimal shape of a gas turbine disc to minimize the
weight under stress constraints is found by incorporating the sensitivity analysis algorithm in an

optimization program.
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