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Outline 

• Transverse stress. 

• Direct & Punching Shear stresses. 

• Torsion test. 

• Stress distribution & mode of failure. 

• The mechanical properties after torsion. 

• Hardness testing machine. 

• Brinell Hardness. 

• Vickers Hardness. 

• Rockwell Hardness. 
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Stresses types 

Stress  

Normal 

Axial  Bending  

Shear 

Direct / 
Transverse 

Torsion  



Loading types 
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Distribution of flexure shear 

stresses in standard sections 
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Distribution of flexure shear 

stresses in standard sections 
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Distribution of flexure shear 

stresses in standard sections 
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Direct Shear stress 
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Direct Shear stress 
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Direct Shear stress 
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Punching Shear 
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Torsion test 

Benha University 

Shoubra Faculty of Engineering 

Dr. Mahmoud Khedr 

Energy & sustainable  energy Dep. 

1st year 



Introduction 
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Basic Theory of Torsion 
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Alternate representations of torque 
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Deformation due to torsion 
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Deformation due to torsion 
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Stresses in Torsion 
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Relation of torque & angle of twist 
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Polar moment of Inertia 
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Torsion stress distribution in a 

circular cross section 
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Performing of a torsion test 
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Mode of Failure 
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Watching a torsion testing 

practice. 
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Torsion Test - YouTube2.mp4
Torsion test - YouTube22.mp4
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The mechanical properties 

after torsion test. 
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Why do we perform a torsion test? 
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The mechanical properties after 

torsion test. 
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The mechanical properties after 

torsion test. 
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The mechanical properties after 

torsion test. 
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The mechanical properties after 

torsion test. 
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The mechanical properties after 

torsion test. 

39 



The mechanical properties after 

torsion test. 
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The mechanical properties after 

torsion test. 
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Introduction 
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Introduction 
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Advantages of Indentation Hardness 
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Hardness testing machine 

• The indenter is 

pressed into the 

metal 

• Softer materials 

leave a deeper 

indentation 
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Brinell Hardness 
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Brinell Hardness 
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Brinell Hardness 
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2.5 d 



Brinell Hardness 
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Brinell Hardness 
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Brinell Hardness 
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Brinell Hardness 
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BHN & UTS 



Brinell Hardness 
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Brinell Hardness 
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Brinell Hardness 
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Brinell Hardness 
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Vickers Hardness 
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Vickers Hardness 
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Vickers Hardness 
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Vickers Hardness 
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Vickers Hardness 
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The Vickers hardness test  



Vickers Hardness 
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The calibration  
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Rockwell Hardness 

• Gives direct reading. 

 

• Rockwell B (ball) used for 

soft materials. 

 

• Rockwell C (cone) uses 

diamond cone for hard 

materials. 

 

• Flexible, quick and easy to 

use. 



Rockwell Hardness 
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Rockwell Hardness 
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Rockwell Hardness 
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Rockwell Hardness 
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Comparison  
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Minimum distance from edge 
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Watching of the testings 
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1Rockwell 

Hardness 

Test.mp4 

2Brinell 

Hardness 

Test.mp4 
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Rockwell Hardness Test.mp4
Rockwell Hardness Test.mp4
Rockwell Hardness Test.mp4
Brinell Hardness Test.mp4
Brinell Hardness Test.mp4
Brinell Hardness Test.mp4
Vickers Hardness Test.mp4

