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Fatigue 

Fatigue is due to the repeated loading and unloading. 

 

When a material is subjected to a force acting in different 

directions at different times it can cause cracking. In time 

this causes the material to fail at a load that is much less 

than its tensile strength, this is fatigue failure. Vibration for 

example is a serious cause of fatigue failure. 

 



Fatigue 

Fatigue can be prevented with good design practice. 

 

1. A smooth surface finish reduces the chance of surface 

cracking. 

2. Sharp corners should be avoided. 

3. Corrosion should be avoided as this can cause fatigue 

cracks. 

 

 



27.04.2019 – Week 12 

 

 
Stresses cycles 

 

Benha University 

Shoubra Faculty of Engineering 

Mechanical Department 

1st year Mech. 

Dr. Mahmoud Khedr 



Stress cycles 

7 



Stress cycles 
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Stress cycles 

9 



Notations  
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Characterization of Sinusoidal Cycles 
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Characterization of Sinusoidal Cycles 

12 



27.04.2019 – Week 12 

 

 
Fatigue test apparatus 

 

Benha University 

Shoubra Faculty of Engineering 

Mechanical Department 

1st year Mech. 

Dr. Mahmoud Khedr 



Fatigue test apparatus 

14 



Fatigue test apparatus 
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4-point bending apparatus 
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Fatigue mode of failure 



Fatigue mode of failure 
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S-N curve 
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Se: endurance limit 

the maximum stress of a completely reversed stress cycle that may be applied 

on the specimen for infinite number of cycles without fatigue failure. 

 



Fatigue strength 

26 



27 



28 



29 



30 



27.04.2019 – Week 12 

 

 
Soderberg & Goodman lines 

 

Benha University 

Shoubra Faculty of Engineering 

Mechanical Department 

1st year Mech. 

Dr. Mahmoud Khedr 



32 

Soderberg & Goodman diagrams 
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Solved Problem  
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Solve this Problem  
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