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A Study on the Theoretical Relation between

Flow Stress and Vickers Hardness
Chung-Ho Lee
Department of Fundamental Technology, MANDO Machinery Co., LTD.

Abstract
The indentation process in the Vickers hardness test is a kind of controlled local plastic
deformation. Vickers hardness is defined as indenting force per unit area indented by a
pyramid-shaped diamond at the hardness test. that is a measure of mechanical resistance
against indentation of a rigid body into the deformable material. Therefore it is well known
that Vickers hardness has a direct relation with the flow stress of the strain-hardened
material. This relation is theoretically investigated and the result is given for use in practice.
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Fig.1 simplification of the pyramid geometry
as the middle cone for FE simulation
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Fig.3 division of flow stress curve range

Fig.5 effective strain distribution in

the specimen at Vickers hardness
test for real plastic material £=0.
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Fig2 effective strain distribution in

the specimen at Vickers hardness
test for perfect-plastic material

Fig4 effective strain distribution in
the specimen at Vickers hardness
test for real plastic material =03
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Fig.6 schematic diagram for the relation
a/HV



