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Abstract

Elastic constants such as elastic modulus, shear modulus, and Poisson’s ratio are important know-
ledge points in the mechanics of materials and elasticity, and are also the foundation for subsequent
mechanics courses. Isotropic linear elastic materials have only two independent elastic constants,
so there is a relation between the elastic modulus, shear modulus, and Poisson’s ratio. By fully utiliz-
ing the different derivation methods of this relationship in basic mechanics teaching, relevant me-
chanical knowledge can be connected and integrated. This can deepen students’ understanding, and
also expand the depth and breadth of teachers’ teaching. In view of this, this article summarizes vari-
ous derivation methods for the relationship between the elastic constants of isotropic materials un-
der different conditions such as uniaxial tensile stress state, pure shear stress state, and general
stress state, and reveals that the relation between the elastic modulus, shear modulus, and Poisson’s
ratio is essentially a reflection of the full symmetry of the isotropic linear elasticity, which can enrich
teaching materials and cultivate students’ innovative practical ability.
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Figure 1. (a) Uniaxial tensile stress state; (b) 45° direction element
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Figure 2. Deformation of element under the uniaxial tensile stress state
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Figure 3. Pure shear stress state
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Figure 4. Deformation of element under the pure shear stress state
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