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Stress - Moduli Monotonicity in Heterogeneous Elastic :xwnn by
Structures for Improved Design

The seminar will be given in Hebrew
: ANSINN PIPN

Topology optimizations which deal with reduction of compliance, stress, mass etc. are well

studied and developed in the literature. Many studies were done to reduce computational time
and increase the accuracy. Bounds on problem parameters necessitate iterative process with
“punishment functions”.

In this study, analytical relations between stress and moduli in heterogeneous elastic structures
were identified and implemented in the optimization process. The accuracy was improved,
and computational time was reduced considerably.

First, analytical investigation was done on a simple, fixed-simply supported beam, in which
the heterogeneous compliance distribution is bounded between lower and upper limits.
Monotonicity between reaction forces and compliance was verified and used to prove that
extremal reaction forces are achieved by a compliance field containing Smax and Smin only,
with step functions.

In addition, compared of the well-known sensitivity analysis in gradient-based optimization,
The optimal results are achieved by solving only one single equation.

Similar analytic relations were found to minimize the forces in a truss, and then generalized
into minimization of stress in general elastic structure, validated by numerical examples.

It is suggested to implement the above monotonicity property in complex structural design
such as PCB layout, where this approach can improve reliability and durability of electronic
components.
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