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Formula sheet 

(1) Principal Stresses for Plane Stress : 

 

 
 

(2) Maximum in-plane Plane Stress  

 
  

(3) Maximum bending stress  

 
  

(4) Maximum torsional shear stress  

 
 

(5) Maximum Values of Transverse Shear Stress  

 

(6) Maximum Shear Stress Theory  

 

(7) Distortion Energy Theory in plane stress 
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(8) Coulomb-Mohr Theory  

 
 

(9) Modified-Mohr Theory in Case of plane stress  

 

 

(10) Fracture Mechanics  

 
(11)  

 

(12)  

 

(13)  
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(14)  

For rotating shaft. For bending or torsion 

 
For axial load kb =1. 

 

For non-rotating member 

 
(15)  

 
(16)  

 

 

(17)  

Bending or axial: 
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`          Torsion: 

 

(18)  

 

 

 

(19)  

 

(20)  

 

(21)  

               Goodman criterion 

 

(22)  

               Gerber criterion 
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(23)  

               Gerber criterion 

 

(24)  

                ASME Elliptic 

 

(25)  

For case of a shaft with bending stresses, torsional shear stresses, and axial stress, the von Mises stress 

is of the form 

 
1 2

2 23x xy    
 

 

 

 

 

 

 

(26)  

 

 

 

(27)  

             Constant-Life in case of fluctuating stress m >0 

 

Using Goodman criterion 
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(28)  

Shaft Stresses (Shafts subjected to transverse loading and torque) 

 

For round shafts 

 

Von Mises stresses 

 

For simpler form 

 

DE-Goodman 

 

 

 

 



7 
 

DE-Gerber  

 

(29)  

 Shaft Stresses (Shafts subjected to transverse loading and torque) 

 

(30)  

Estimating Stress Concentrations  

Table1: First Iteration Estimates for Stress-Concentration Factors Kt and Kts 

 

(31)  
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Appendix  

 

 


