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ABSTRACT

In the last decades, topology optimization (TO) has been developing at a fast pace, reaching
remarkable advancements, also thanks to the employment of cutting-edge computational
methods and enhanced production technologies. In particular, the synergy between the design
optimization phase, with the involved spatial scales and materials, and the fabrication method,
especially when resorting to Additive Manufacturing (AM), has become crucial to foster the
application of TO towards diverse fields.

The recent research in TO is engaged both in the methodological formalization of the
optimization problem and in the hands-on implementation aspects. Specifically, novel methods
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for topology optimization are complementing the already established ones, in order to attack
some of the challenges that the TO community is facing. For instance, special interest has been
attracted by methodologies that permit to accurately and smoothly describe the topological
changes occurring during the optimization process and to provide designs that can be
immediately integrated in CAD software (e.g., Computer Aided Design (CAD)-compatible
density-based algorithms, Moving Morphable Components, Moving Morphable Voids, and
Geometry Projection). On the implementation side, many efforts are deployed to devise
algorithms that allow to efficiently tackle the complexity arising in diverse case studies,
possibly involving multi-physics, multi-scale, multi-material, multi-constrained and multi-
objective scenarios.

In this mini-symposium, we aim to gather recent contributions on different topics regarding TO
and the related manufacturing processes. With the aim of providing a stage for innovative ideas
and fruitful collaborations, we encourage the presentation of original results on:

e Emerging methods for topology optimization;

e Multi-scale and multi-material topology optimization techniques, with emphasis on the
manufacturing phase via traditional or AM fabrication processes;

e Efficient and scalable numerical methods for large-scale multi-objective and multi-physics
topology optimization;

e Topology optimization for industry-driven case studies.
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