
Chapter 6 ~ 8p
Mechanical Properties



Viscoelasticityy
(Chapter 6~7)



Modulus vs. Viscosityy

• Mechanical behavior
– Hooke’s law (ideally time-indep.)

Ideal elastic body– Ideal elastic body
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• Relaxation behavior
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Young’s modulus as a function of TYoung s modulus as a function of T



Uniaxial tension testUniaxial tension test



What polymers may exhibitWhat polymers may exhibit…

• Time-dep. Response
N f t i th l f t• Non-recovery of strain upon the removal of stress

• Non-linearity of response
• Large strains without fracture
• Anisotropic responseAnisotropic response 



Elastic response of a ideal Hookian body

Under tension or compression
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Under shearUnder shear
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Linear ViscoelasticityLinear Viscoelasticity
• A perfect Newtonian liqp q

- ideal viscous body , d l
dt l
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• A viscoelastic body
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• Time-dep. Creepp p

Creep compliance
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Under constant load…
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• Stress relaxation
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Under a fixed strain…
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• Maxwell model
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• Voigt-Kelvin modelg
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• Dynamic measurementsy
-complex modulus
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Energy dissipated per cycle: 2
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-complex compliancep p

By definition, complex creep compliance
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Calculated resultsCalculated results





• Time-temperature superpositionp p p



• Glass transition in amorphous polymersp p y

• Factors affecting Tg

-Main chain flexibility
-Side groupSide group
-Plasticizers etc…





Yield and Fracture of Polymersy
(Chapter 8)



I t f Yi ld F tImportance of Yield or Fracture



YieldYield

Ideal yield behavior









FractureFracture








