
2. Normal stress, extensional strain and material properties

Objectives:

To study the relationship between stress and strain during the uni-axial loading of a 

member.

Background:

• Stress is defined as the distribution of a force acting over an area (stress = force

per unit area).

• Extensional strain is defined as the elongation/shortening of an element divided

by the original length of the element (extensional strain = elongation/shortening

per unit length).

Lecture topics:

a) Normal stress resultants

b) Extensional strains and Poisson's ratio

c) Mechanical properties of materials from uni-axial tests

Learning Objectives:

• Understand the assumptions required for homogeneous axial 

deformation

• Recognize the features of a stress-strain curve





What are the typical values of:

1. Wind blowing at 20 mph

2. Pressure sitting in a chair

3. Pressure in a tire

4. Pressure in the cylinder

of a racecar engine
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