7 Polymer Viscoelasticity

Elastic — having the tendency to go back to the normal
or previous size or shape after being pulled or pressed.

Viscous — thick and sticky, semi-fluid, that does not
flow easily
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» Polymer viscoelasticity treats the interrelationships among elasticity, flow, and

molecular motion

> In reality, no liquid exhibits pure Newtonian viscosity, and no solid exhibits pure

elastic behav Ithough it is ient to assume so for some simple
problems

» Rather, all motion of real bodies includes some elements of both flow and

elasticity

> Because of the long-chain nature of polymers, their viscoelastic ct istics

come to the forefront. This is especially true when the times for molecular
motion are of the same order of itude as an i d hanical motion
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The viscoelasticity of polymers
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7.1 Phenomena of
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7.1.1 Phenomena of Viscoelasticity

HREAR

Ideal elastic material
LT

o L5
#  Swress Relaxation REFJHATE
Mleal viscous material « Dymamical Mechanical Behavior &

M BIETH

Rebonme, BREGEDIFUEENERTHRAS, W

et BTG 1 i e B

7.1.2 Creep % ¥

Three Kinds of deformation = 4 75 ¥

= Hookian elastic deformation s
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7.1.3 Stress Relaxation & 2 #
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Dynamic Mechanical Spectrum 3 & 71 ¥
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statistical mechanics, which explains and
predicts how the properties of atoms such as
mass, charge, and structure determine the
wvisible properties of matter such as viscosity,
thermal conductivity, and diffusion.
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Define the following terms

*  Viscoelasticity

*  Maxwell element

*  Kelvin element

« four-element model

* time-temperature superposition
* Creep

* Stress relaxation

* Relaxation time

* Retardation time

* Reptation




