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Preface 

In the case of relatively low loads, the deformation mechanisms for materials, 
parts and structures are reversible, and the elastic deformations are proportional to 
the stresses (Hooke’s law with E, Young’s modulus of elasticity). 

In the case of complex loads, Hooke’s law is generalized into a three-dimensional 
relationship, and the linear nature of this law results in the following superposition 
principle: the stresses or deformations produced by the sum of several loading states 
on an elastic solid are equal to the sum of the stresses or deformations generated by 
each of the load states applied in isolation to the solid. 

If the stress exceeds a certain value σe (or Re, σ0, Y), known as the elasticity limit 
stress, the phenomenon ceases to be reversible and linear, and the theory of elasticity 
can no longer be applied. 

For three-dimensional loads, different sets of criteria for yield strength will 
define the corresponding domain in the stress space. These include the Tresca and 
Von Mises criteria, while Hill’s criteria are suitable for composites, and are often 
used in the calculations to determine the scale of parts and structures.  

In many cases, it is sufficient to use the theory of elasticity, with the dimension 
criteria used to address safety concerns for the determination of the maximum 
permissible stress and/or maximum deformation. 

 

 



x     Rheology, Physical and Mechanical Behavior of Materials 4 

NOTE.– The Tresca, Von Mises and Hill criteria are described in Leroy (2024), with 
special attention paid to the Hill criterion (Chapter 2, section 2.2) and its 
applications to composites. 

Maurice LEROY 
November 2024 
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