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Elastic Deformation
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Plastic Deformation (Metals)
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Tension and compression tests
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Linear Elastic Properties
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Poisson’s ratio
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Useful linear elastic relationships
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Plastic deformation
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Yield strength
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Tensile strength, TS
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Typical response of  a metal
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Ductility
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Toughness
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Resilience
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Elastic Strain Recovery
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True stress and true strain
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True stress and true strain

TS
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Strain hardening

σ

ε

true

engineeringTS

failure

failure

corrected



10

MAE 20 19Chapter 6: Mechanical properties of metals

1.00.100.0100.0010

log (true plastic strain, εPT)

lo
g 

(tr
ue

 p
la

st
ic

 s
tre

ss
, σ

P
T)

log-log plot to determine K, n

MAE 20 20Chapter 6: Mechanical properties of metals

Hardness

e.g.,  
10 mm sphere

apply known force measure size 
of indent after 
removing load

dD
Smaller indents 
mean larger 
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Hardness scales
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Relationship between
hardness and tensile
strength for some
metals


