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Materials use and development have undergone a profound transforma-
tion in the last decades: the “book of specifications” is more and more
demanding, more and more multifunctional, and additional requests
such as sustainability have progressively strengthened conflicting re-
quirements. At the same time, the variety of materials available to
engineers has expanded in such a way that materials selection and

materials design is a must for efficient use of materials. To meet this
new request, materials and process databases, and materials selection
tools have been developed in the last 20 years, allowing both for a
better use of materials, and for a guidance of “materials by design”.
The case of materials associated with a prescribed geometry, so-called
“architectured materials”, are a striking example of this evolution from
“materials by chance”, via “materials in competition”, to “materials by
design”. Recent developments in Al to generate new materials open
new opportunities and raise new challenges for this general trend to-
ward materials by design.



