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Introduction Results

The deployment of Industry 4.0 requires a significant amount of sensors for maintenance and We initialize the global optimization with a starting population of 3500 individuals, which are
failure prevention. These sensors must often be deployed wirelessly and in harsh environments. optimally distributed over the whole design space using Monte Carlo sampling. The evolutionary
Nevertheless, their permanent availability has to be guaranteed for a long period of time. These algorithm results in 2500 Pareto optimal designs, which are shown in Figure 1.

and additional spatial restrictions eliminate the usability of conventional power supply. One viable
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Figure 1: The Pareto frontier generated by the evolutionary algorithm.

Designs that excel in three of four objectives are chosen for the subsequent local, single objective

L, [mm] 40 120 Magnet optimization, in order to improve the remaining objective value. We performed the whole
D, [mm] S 15 optimization process for two different type of piezoelectric patches: the standard PZT patches and
L [mm] 5 15 macro fiber composite (MFC) patches, which are encapsulated in epoxy. The optimized
b, [mm] 0.5 1.5 geometries and respective power density plots for both type of patches with different thicknesses
L; [mm] 23 113 Pl = | | of the carrier structure are depicted in Figure 2. Optimization was performed with
b, [mim] 5 15 Plezoelectric patch ANSYS/optiSLang.
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$ Q Figure 2: Optimal designs and respective power density plots for classical PZT patches (left) and MFC patches (right).
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Convergence Outlook
The optimization results will be validated. Therefore, we will fabricate the device in order to obtain
\\ experimental results.
: : \ Furthermore, we are working on methodologies to increase the efficiency of the optimization, i.e.
Non-linear Programmlng model order reduction techniques that conserve geometrical parameters, as the optimization
process requires unfeasible high amounts of computational effort. Furthermore, we aim to
increase the effectiveness of design optimization by involving methods lesser restrictive than
> parameter optimization, i.e. topology optimization.
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