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Note: In case of taper shaped body, the cross sectional areawill be

A=(n/4)D,D,



Elastic constants _and their Relationship: The various elastic constants are
“Modulus of Elasticity (E)”, “Sheer Modulus (G)” and “Bulk Modulus (K)”. All
these elastic constants can be calculated by using the expressions as given:







Stress- Strain Curve for Ductile Materials

Ductile materials undergo a large amount of deformation before failing. The following figure
shows the stress-strain curve for a ductile specimen:

The points on the graph are explained below:



Proportional Limit: This limit is represented by point A on the graph. Up to this limit, the
stress and the strain induced in the specimen are directly proportional to each other, i.e. the
specimen obeys Hooke’s law. Beyond this point, the stress is not proportional to the strain.

Elastic Limit: This limit is represented by point B on the graph. Upto this limit, the material is
said to be elastic. This implies that the specimen regains its original shape and dimensions after
the removal of the external load. There are no residual deformations seen in the specimen, on
removal of the load. After this point, the material is said to become plastic.

Yield Point: Contrary to what the name suggests, this is a region rather than a point. It is
limited by the upper yield point ‘C’ and the lower yield point ‘D’. The stress — strain curve in
this part of the graph is almost horizontal, which implies that there is an appreciable increase in
strain for a negligible increase in stress. Yielding starts at ‘C” and ends at ‘D’. After the point
‘D’, the material, due to strain hardening again starts taking load and the curve rises, as seen in
the figure. The material now is said to be plastic and the deformation is of nearly permanent
nature.

Ultimate Stress: This is shown by the point ‘E’ on the graph. It represents the maximum
stress that a material can take before it fails. The specimen however does not fail at this point.
After this point, the curve starts dropping.

Breaking Point: This is the point at which the specimen fails. After the ultimate stress point,
necking of the specimen takes place, which causes a loss in the load carrying capacity of the
specimen and ultimately causes it to fail. This point is represented on the curve, by point ‘F’.



Factor of Safety in Design and Engineering:

Perhaps one of the most important qualities to be considered when creating parts or products is
safety...and naturally, an entire industry has cropped up around the need to manufacture safe
products and structures for consumer use. Most commonly, you’ll hear the terms “Factor of
Safety” (FoS) or “Safety Factor (SF), which usually refers to one of two things:

1) the actual load-bearing capacity of a structure or component, or 2) the required margin of
safety for a structure or component according to code, law, or design requirements.

A very basic equation to calculate FoS is to divide the ultimate (or maximum) stress by the
typical (or working) stress.

A FoS of 1 means that a structure or component will fail exactly when it reaches the design
load, and cannot support any additional load.

Structures or components with FoS < 1 are not viable; basically, 1 is the minimum. With the
equation above, an FoS of 2 means that a component will fail at twice the design load, and so

on.
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