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Failure theories 

:Maximum Principal Stress Theory (Rankine’s theory) .1 

 The theory states that the failure of the mechanical 

component subjected to bi-axial or tri-axial stresses 

occurs when the maximum principal stress reaches the 

yield or ultimate Strength of the material.  

 If σ1 , σ2 and σ3 are the three principal stresses at a 

point on the component and σ1 > σ2 > σ3 

𝝈𝒚𝒕 < 𝝈𝟏 < 𝝈𝒚𝒄 
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:Maximum shear stress theory (Tresca criterion).2 

The theory states that the failure of a mechanical component subjected to bi-axial 

or tri-axial stresses occurs when the maximum shear stress at any point in the 

component becomes equal to the maximum shear stress in the standard 

specimen of the tension test, when yielding starts.                                                         
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:Distortion energy theory (von Mises theory) .3 

 

 

2D(Bi axial stress 𝝈𝟑 = 𝟎) 

𝝈𝒚𝒊𝒆𝒍𝒅 = √𝝈𝟏
𝟐 − 𝝈𝟏𝝈𝟐 + 𝝈𝟐

𝟐 
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