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Mechanical Properties

Elastic
Plastic
Viscoelastic
Creep

Testing methods
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e Stress — strain / shear stress — shear strain

e Young’s modulus
e Shear modulus
e Poisson ratio

In order to completely describe the elastic behavior of a
solid 2 of these constants need to be known!

E =2G(1+v)




U
Y
0.002 strain offset yield-point phenomenon
(C steels, dislocations are pinned by C)
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Materials Selection Charts

Strength 'F
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e Strengthening mechanisms

 Grain size reduction (Hall-Petch equation)

 Solid solution strengthening
e Strain hardening




Mechanical testing

Hardness
e Vickers
 Rockwell
e ... Nanoindentation

Ductility
Toughness
Creep
Fatigue
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%RA, percent reduction
In area

%EL, percent elongation

strain




Impact energy A,=mg(h-h")
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Cleavage Fracture at Low

Temperatures




Deformation at Elevated

Temperatures: Creep
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push-pull

A

counter servohydraulic actuator




stress amplitude [MPa]
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Determination of K,. using Compact
Tension (CT specimens)

., =25B
1 = 0,65B displacement

B> 2,5 (K2




