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Stress Transformation Equations
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 A shear stress is positive when it acts on a positive face of an 
element in the positive direction of an axis and it is negative when 
it acts on a positive face of and element in the negative direction 
of an axis

Shear Stress Sign Convention



When the material is in plane stress in the xy plane, only the x and 
y faces of the element are subjected to stresses, and all stresses 
act parallel to the x and y axes

Only ߪ௫ , ௬ߪ , ߬௫௬ ௭ߪ) = 0, ߬௭௬ = ߬௫௭ = 0) are acting this condition is very 
common because it exists at the surface of any stressed body, 
except at points where external loads act on the surface.

Plane Stress



Parametric form of stress transformation equations

 Eliminate 2θ from both equation , square both side of each 
equation and add
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Equations of Mohr’s Circle
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Substitute
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Equations of Mohr’s Circle



Step 1 : Draw 
coordinate 

axes

Step 2 : Locate 
centre

Step 3: Locate point 
A representing stress 
condition on x face

Step 4 : Locate 
point B representing 
stress condition on y 

face

Step 5 : Draw line 
joining point A and B 
which is diameter of 

circle

Step 6 : Draw Circle with 
C centre and AB 

diameter



Plotting of Mohr’s Circle



Application

• It provide a visualization of
• Relation between normal and shear stress

• Principle stress and principle plane

• Maximum in plane shear stress

• Note: It is usually preferable to obtain stresses by numerical 
calculation for better accuracy





Example 1

Using Mohr’s circle, determine the stresses acting on an element inclined 
at an angle 30°



Example 2

Using Mohr’s circle, determine the following quantities: (a) the stresses acting on 
an element inclined at an angle 45°, (b) the principal stresses, and (c) the 
maximum shear stresses



Example 2



Frequently asked questions…

• Why co-ordinate of  centre circle is ?
• Comes from equations of circle

• Why downward shear stress is taken positive ?
• There is no standard rule

• But using this standard means counterclockwise 2θ is positive and 
matches with original derivation of stress transformation equations

• Is it correct to draw Mohr’s Circle with upward shear stress 
positive.
• Yes there is no harm its just another form except that now clockwise 

rotation will be positive



Frequently asked questions …

• Why coordinate of point B is  
• Its related to sign conventions and stress transformation equations

• Is there a simpler sign convention for shear stress that can used 
for Mohr’s circle
• In order to remove the problem of positive or negative shear stress you 

can use clockwise and counterclockwise notation
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