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Description

The design and optimization of advanced alloys rely on understanding the complex interplay between
processing conditions, microstructure evolution, and material properties. Inverse problems—where op-
timal processing parameters are inferred from experimental data—are central to this field. However,
these problems are often ill-posed due to measurement noise, limited data informativeness, and parame-
ter sensitivity issues. Parameters with negligible influence on model outputs can waste computational
resources and reduce the reliability of identification processes.

The SIDODA project addresses these challenges by integrating Global Sensitivity Analysis (GSA)
with model-based optimization. This approach aims to improve parameter identifiability, reduce uncer-
tainty, and streamline the design process by excluding non-influential parameters. Surrogate modeling
(e.g., polynomial chaos expansions) is used to accelerate computations and support sensitivity analysis.

This master’s thesis will focus on developing and validating surrogate models for a specific alloy
system (e.g., titanium or aluminum alloys) and using GSA to assess parameter sensitivity. The goal
is to contribute to the SIDODA framework by demonstrating how surrogate models and GSA can
enhance the efficiency and robustness of parameter identification in materials science.
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