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Abstract One-hundred-and-fifty years ago, Henri-Édouard Tresca submitted a series of Memoirs to the French 
Academy of sciences, which were devoted to describing the extensive series of experiments he had carried out on 
various materials, and where he had identified a phenomenon that he termed the “fluidity” of metals when they were 
subjected to very high pressures. In addition to a detailed description of his experiments, Tresca proposed a mechanical 
theory for the observed phenomena, which addressed both the stress state and the flow of the material. These were 
the initial appearances of the concepts that are now known as the yield criterion and the plastic flow rule. After a precise 
description of Tresca’s work completed by Saint-Venant’s contribution, the Lecture will highlight how the mathematical 
theory of plasticity in its canonical form has been progressively elaborated as a model for material behaviour within the 
small perturbation framework, through the landmark inputs by illustrious scholars, from Maxwell and Beltrami unto 
Moreau and Brezis. It is hoped that this retrospective might aid in the development of new models that can be 
implemented with AI.
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