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The study of the response of solid objects when they are subjected
to stresses and strains is known as the "strength of materials,"
which is sometimes referred to as the "mechanics of materials."
Material strength is defined as the point on the engineering
stress—strain curve known as the yield stress, which is the point
beyond which the material undergoes deformations that will not
be entirely reversed upon removal of the loading. As a consequence,
the member will have a deflection that is permanent. The point
on the engineering stress—strain curve that corresponds to the
stress that causes a material to fracture is known as the ultimate
strength of the material. Strength of materials, often known as
the mechanics of materials, is a discipline that primarily relates
to the many techniques of estimating the stresses and strains in
structural components like beams, columns, and shafts. The
techniques that are used to anticipate the reaction of a structure
under loading and its susceptibility to different failure modes
take into consideration the characteristics of the materials, such
as the yield strength, ultimate strength, Young's modulus, and
Poisson's ratio of the material. This ensures that an accurate
prediction can be made. In addition, one must take into account
the macroscopic qualities (geometric properties) of the mechanical
element. These include the element's length, breadth, thickness,
boundary limitations, and sudden changes in geometry, such as
holes.
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