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Structural optimization of a metal sheet with hole
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* The model is a metal sheet with a hole.

» The sheet is constrained along two edges
and there are two pressure loads along
two sides of the inner hole.

Model parameters are:

» Position, dimension and fillet of the hole
* Thickness of the metal sheet

Optimization objectives are:

* Minimize the maximum displacement
* Minimize the mass of the model
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Design parameters

Input variables
Sheet thickness and hole geometry.

Output variables
Maximum displacement and structure mass.

Design goals
Reduce both max displacement and mass value.

Optimization’s set-up data

Sampling phase :
Sobol DOE sequence — nr initial individuals: 24

Exploration phase :
MOGA-II algorithm — 20 generations
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The optimization process aims at reducing only the
structure maximum displacement.

The thickness parameter is frozen at a given value,
so that the mass is related only to the shape of the
inner hole.

Thanks to the modeFRONTIER post-processing
charts, it's easily recognizable the design variables
assessment during the optimization process.

Furthermore, in the objective history chart, it's
noticed the progressive reduction of the max
displacement value, as expected from optimization
activity.



In this case the optimization’s goals are respectively the
reduction of the max displacement value and the minimization
of the metal sheet mass value, which are oppositive objectives
from the structural point of view.

Therefore the optimization treats both of the objectives with the
same weight, so that a compromise solution has to be reached.

It's clearly visible in the scatter chart of the design goals that
there is a cluster of possible good solution for each thickness
value, because of its great influence on the minimization of the
mass value.



The MCDM is a powerful tool in order to achieve the best solution between the different feasible designs obtained from
the multi-objective optimization.

After setting the relationships between the design variables and the output variables, beside the designs’ ranking based
on user preferences, a utility function is defined for the optimization.

By evaluating different possible configurations, modeFRONTIER makes a choice about the value of the thickness,
accordingly with the decision making tool.

As a result, at last the best solution is obtained, and the optimal configuration is reached.



