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ABSTRACT

Additive Manufacturing (AM) and Topology Optimization (TO) are cornerstones of the
fourth industrial revolution, both carrying the promise of minimizing materials and
resources consumption. The interplay between AM, which allows nearly unlimited
geometrical freedom, and TO, fully leveraging AM by complex, multiscale designs with
extreme performance, has been opening new design paradigms.

To date, the contact point between the two disciplines mainly consisted in the simplified
modelling of geometrical uncertainties, the implementation of the AM design rules as
constraints for the TO problem. However, the susceptibility of a design to process-
induced stresses (e.g., overheating, or thermo-mechanical stresses) may cause flaws in
the final products, crippling the performance or even leading to failure.

Thus, the interdependence between the design geometry and the associated performance
in the AM process calls for a more thorough design workflow, integrating performance-
and process-design optimization. This is a major task, involving the most advanced
techniques available from the two fields, as process physics simulations and sensitivity
analyses which are extremely expensive.

This session aims at bringing together researchers working on computational methods
from both AM and TO fields. Topics of this session include, but are not limited to:

e modelling of process-physics induced restrictions, and their inclusion in
optimization;

e optimization under stochastic geometrical and material imperfections;

e large-scale optimization with many constraints;
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o effective multiscale TO solutions;

e Al-based advanced computational methodologies;

e industrial applications showcasing the integrated use of AM and TO.
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