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Chapter 3

Mechanical testing: Hardness



Stress-strain curve



True stress and strain
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Compression test



Torsion test
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Bending test

What is the moment in three point and four point bending?
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Hardness tests

Indentation test are divided into three classes: 

Nanoindentation

Microindentation

Macroindentation

Hardness cannot be considered a fundamental 
property of a metal. It represents resistance to plastic 
deformation.

200 gf (about 2N)

mN



Hardness tests Depth:

Rockwell

Projected area:

Knoop,

nanoindentation

Contact area:

Brinell, Vickers, 



Rockwell test
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Scales for Rockwell Hardness Tester



Brinell test (actual area)
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Vickers Hardness Test (actual area)

Relationships Between Yield Stress and Hardness

yHV  3 For non-work-hardening materials
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Vickers indenter
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Knoop Indenter (projected area)

Details of the Knoop indenter, together 
with its impression.
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Knoop Indenter
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Yield strength

H  2 3 1 2 Y  2.97Y  3Y

VB 95.0

VK 05.1

BR 1480-100C 

BR 6700134B 



Mutual indentation hardness

cYH 

The hardness as the indentation force/area, H, is proportional to its yield strength Y:

H  2 3 1 2 Y  2.97Y  3Y



Nanoindenter 

The instrument is a computer-controlled depth-sensing indentatin 
system measuring extremely small forces and displacement.



Load vs. Indenter Displacement
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