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Abstract 
For advanced metallic materials and demanding applications, forming increasingly serves as an enabler for 
engineering the material state itself, determining not only geometry but also global and local formability, 
springback behavior, damage tolerance, and service properties. This webinar explores how process 
conditions, microstructure evolution, and local mechanical fields interact across length scales, and how 
these interactions can be exploited for property-oriented materials and process design. Starting from 
anisotropic plasticity and fracture at the continuum level, the discussion moves to the crystal scale to 
uncover the micromechanical origins of macroscopic forming behavior, and then to machine learning 
strategies that make these multiscale insights actionable. Selected examples are drawn from advanced 
high-strength alloys, advanced forming processes, and additive manufacturing, illustrating how 
experiments, multiscale modeling, and data-driven approaches can be integrated to build mechanistically 
grounded process-structure-property (PSP) relationships. The talk proposes that the future of metal 
forming lies in closed-loop forming and materials engineering: an integrated framework connecting 
processing, material architecture, and properties, opening new pathways toward more sustainable 
manufacturing. 
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