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Hooke’s Law 
• States that providing the limit of proportionality of a 

material is not exceeded, the stress is directly 
proportional to the strain produced. 

• If a graph of stress and strain is plotted as load is 
gradually applied, the first portion of the graph will 
be a straight line. 

•  The slope of this line is the constant of 
proportionality called modulus of Elasticity, E or 
Young’s Modulus. 

• It is a measure of the stiffness of a material. 
 
 

 
 

 
 
 
 
 
 

 
Elasticity and Hooke’s Law 

 
• All solid materials deform when they are stressed, and 

as stress is increased, deformation also increases. 

• If a material returns to its original size and shape on 
removal of load causing deformation, it is said to be 
elastic. 

•  If the stress is steadily increased, a point is reached 
when, after the removal of load, not all the induced 
strain is removed. 

• This is called the elastic limit. 
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Determination of Proof Stress 

Stress Proof Stress 

P 

A Strain 

The proof stress is obtained by drawing AP parallel to the initial slope of the 
stress/strain graph, the distance, OA being the strain corresponding to the 
required non-proportional extension e.g. for 0.05% proof stress, the strain is 
0.0005. 
 

 
 

 
 
 
 
 
 

Proof Stress 
 

• High carbon steels, cast iron and most of the non- 
ferrous alloys do not exhibit a well defined yield as 
is the case with mild steel. 

• For these materials, a limiting stress called proof 
stress is specified, corresponding to a non- 
proportional extension. 

• The non-proportional extension is a specified 
percentage of the original length e.g. 0.05, 0.10, 
0.20 or 0.50%. 

 
 
 


