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Engineering materials such as crystalline metals are classified as linear elastic solids whereas
rubber-likematerials are considered nonlinear elastic solids. The difference is the type of stress strain
behavior as shown in Fig.3. These curves represent the stress-strain response to unixial loading.
Figure 3(a) depicts the constant slope response associated with a linear isotropic Hookean material, a
class to which most metals belong. Figure 3(b) depicts a behavior typical of rubber-like solids, in
which stresses cannot be described as a linear function of strains. In both cases however, the curves
during loading and unloading follow the same path; the stress is a unique function of the strain or
deformation. Figure 3(c) depicts a third case where the stresses are not a single-valued function of
the strains. Stresses during loading and unloading follow different paths. For a given strain, such as
€b, there are two possible stress values depending on previous loading history. Also, note that upon
unloading to zero stress, the material has acquired a permanent deformation €a. This is called

inelastic behavior, and is typical of materials when the elastic limit is exceeded.
Hossein+*¥/) «/Y 1A ¢
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