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What is Mohr’s Circle?? 

Mohr's Circle was the leading tool used to visualize relationships between normal and 
shear stresses, and to estimate the maximum stresses, before hand-held calculators 
became popular. Even today, Mohr's Circle is still widely used by engineers all over 
the world.  

DERIVATION OF MOHR’s CIRCLE 
To establish Mohr's Circle, we first recall the stress transformation formulas for plane 
stress at a given location,  

 

Using a basic trigonometric relation (cos22θ + sin22θ = 1) to combine the two above 
equations we have,  

 

This is the equation of a circle, plotted on a graph where the abscissa is the normal 
stress and the ordinate is the shear stress. This is easier to see if we interpret σx and 
σy as being the two principal stresses, and τxy as being the maximum shear stress. 
Then we can define the average stress, σavg, and a "radius" R (which is just equal to 
the maximum shear stress),  

       

The circle equation above now takes on a more familiar form,  

 

The circle is centered at the average stress value, and has a radius R equal to the 
maximum shear stress, as shown in the figure below,  

http://www.efunda.com/formulae/solid_mechanics/mat_mechanics/plane_stress.cfm
http://www.efunda.com/math/trig_functions/trig_relation.cfm
http://www.efunda.com/formulae/solid_mechanics/mat_mechanics/plane_stress.cfm


 
 
AS A REMINDER:  
 
Basic Relations for Trigonometric Functions 

 
 
 
TO DRAW MOHR’S CIRCLE 
 
Principal Stresses from Mohr's Circle 
 

A chief benefit of Mohr's circle is that the principal 
stresses σ1 and σ2 and the maximum shear stress τmax 
are obtained immediately after drawing the circle,  

 

where,  

       
 

http://www.efunda.com/formulae/solid_mechanics/mat_mechanics/plane_stress.cfm
http://www.efunda.com/formulae/solid_mechanics/mat_mechanics/plane_stress.cfm


Principal Directions from Mohr's Circle 
 
Mohr's Circle can be used to find the directions of the principal axes. To show this, 
first suppose that the normal and shear stresses, σx, σy, and τxy, are obtained at a 
given point O in the body. They are expressed relative to the coordinates XY, as 
shown in the stress element at right below.  

 

The Mohr's Circle for this general stress state is shown at left above. Note that it's 
centered at σavg and has a radius R, and that the two points {σx, τxy} and {σy, -τxy} 
lie on opposites sides of the circle. The line connecting σx and σy will be defined as 
Lxy.  

The angle between the current axes (X and Y) and the principal axes is defined as 
θp, and is equal to one half the angle between the line Lxy and the σ-axis as shown in 
the schematic below,  

 

 
 



Stress Transform by Mohr's Circle 
 
Mohr's Circle can be used to transform stresses from one coordinate set to another. 

Suppose that the normal and shear stresses, σx, σy, and τxy, are obtained at a point O
in the body, expressed with respect to the coordinates XY. We wish to find the 
stresses expressed in the new coordinate set X'Y', rotated an angle θ from XY, as 
shown below:  

 

To do this we proceed as follows:  

• Draw Mohr's circle for the given stress state (σx, σy, and τxy; shown below).  

• Draw the line Lxy across the circle from (σx, τxy) to (σy, -τxy).  

• Rotate the line Lxy by 2*θ (twice as much as the angle between XY and X'Y') and 
in the opposite direction of θ.  

• The stresses in the new coordinates (σx', σy', and τx'y') are then read off the 
circle.   

 
 
 



Problem #2 from Pset 7 that will be posted Friday and due Nov. 7 
τxy > 0 and σx > σy 

 
The principal axes are counterclockwise to the current axes (because τxy > 0) and no 
more than 45º away (because σx > σy).  

 
 
Lennard-Jones Potential 
 
Review equations covered in class by Prof. Ortiz.  

Example 1. The interaction potential between two atoms is found to be:

Example 2. The interaction potential between two atoms is found to be:

Example 1. The interaction potential between two atoms is found to be:

Example 2. The interaction potential between two atoms is found to be:

  



EXAMPLE 1 Answer:  
 

Example 1: Part (a) and (b) if time.Example 1: Part (a) and (b) if time.

 

 
 
 
 
 
 
 
 
 
 



Example 2 ANSWER 
Example 2: Answer you get these equations using information given.Example 2: Answer you get these equations using information given.

 


