


Stress Concentration Near an Elliptical 
Hole 





Fluctuating Stress  
 

It is observed that about 80% of failure of mechanical components are due to fatigue 
failure .  
There are three types of cyclic stress.  
1.Fluctuating or alternating stress  
2.Repeated stress  
3.Reversed stress  
 
Fluctuating Stress  
• Varies in sinusoidal manner with respect to time  
•It Fluctuate between two limits max. and min.  
•The stress can be Tensile or Compressive or Partially Tensile and Compressive  

𝑀𝑒𝑎𝑛 𝑠𝑡𝑟𝑒𝑠𝑠 ∶  𝜎𝑚 =  
𝜎𝑚𝑎𝑥 + 𝜎𝑚𝑖𝑛

2
 

𝑎𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑣𝑒 𝑜𝑟 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒 𝑠𝑡𝑟𝑒𝑠𝑠𝜎𝑣 =  
𝜎𝑚𝑎𝑥 − 𝜎𝑚𝑖𝑛

2
 



Repeated stress:  
Varies in sinusoidal manner with respect to time but variation is from zero to some 
max. value  
The half portion of cycle consist of Tensile stress and remaining half of Compressive 
stress  

𝑀𝑒𝑎𝑛 𝑠𝑡𝑟𝑒𝑠𝑠 ∶  𝜎𝑚 =  
𝜎𝑚𝑎𝑥

2
 

𝑅𝑒𝑣𝑒𝑟𝑠𝑒𝑑 𝑜𝑟 𝑎𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑣𝑒 𝑜𝑟 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒 𝑠𝑡𝑟𝑒𝑠𝑠𝜎𝑣 =  
𝜎𝑚𝑎𝑥

2
 

𝜎𝑚𝑖𝑛 = 0 



Cyclic or Reversed stress  
Completely reversal from tension to compression between two values  

𝑀𝑒𝑎𝑛 𝑠𝑡𝑟𝑒𝑠𝑠 ∶  𝜎𝑚 = 0 

𝑅𝑒𝑣𝑒𝑟𝑠𝑒𝑑 𝑜𝑟 𝑎𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑣𝑒 𝑜𝑟 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒 𝑠𝑡𝑟𝑒𝑠𝑠𝜎𝑣 =  
𝜎𝑚𝑎𝑥  − 𝜎𝑚𝑖𝑛
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