BASIC CONCEPTS
EXTENSION

Xavier Colom

Chap 1Bis Basic Concepts extension (2007) Xavier Colom




MECHANICAL PROPERTIES of POLYMER MATRIX

ematerial behavior = response to load & deformation
Instantaneous
time dependent
screep In different materials
emaster curves
sexamples
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Material Behavior / Models

mechanical models
elastic = spring  (Hookeian)
viscous = dashpot (Newtonian)
viscoelastic = combination

creep test
response to constant load
relaxation test
response to constant
deformation
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Material Behavior / Models (ELASTIC)

Creep Test c=Ee¢ Relaxation Test
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Material Behavior / Models (VISCOUS)

Creep Test
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Viscoelastic solids (MAXWELL Model)
%E Elements in Series

Same Stress Acts on Both
B4 .~ Elements
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Viscoelastic solids (MAXWELL Model)

spring + dashpot in series 1t
creep test e(t) = o (=+—)
E u
Oo
relaxation test \ _Ey
J7

E = relaxation time =z or @

o=coe-tl6 G=mlE1 E=(co/E1)+(oo/m)t 6=0.3700 per t=61

Chap 1Bis Basic Concepts extension (2007) Xavier Colom @



Viscoelastic solids (KELVIN Model)

spring + dashpot in parallel

Creep Test
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Viscoelastic solids (KELVIN Model)

e spring + dashpot in parallel

_Ey

e creep test £(t) = @(1—6 1
E

e no relaxation test
g
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% = retardation time=—zor & t=6p %

£=0.63 Eo per t=-6
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Viscoelastic solids (STANDARD Model)

. _ .
spring + dashpot in parallel !
+ Spring series
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Creep Test Relaxation Test
oA £ A
0.‘0
80
o t) t)
© ¢ CA

11 ' . =
°|E, E, So B8y
vE
__‘-_L___
So 1
E, &
1 2

t
Chap 1Bis Basic Concepts extension (2007) Xavier Colom @




Viscoelastic solids (BURGERS Model)

O = co(e-t/01+e-1/62)

€= (c0/E1)+(co/n1)t+(c0/E2)(1-e-t/62)

Creep Test Relaxation Test

A eA

€A

%, | .
El EZ
0-0

E

1

t
Chap 1Bis Basic Concepts extension (2007) Xavier Colom @



Viscoelastic solids (BURGERS Model)

i O,=cte
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O = co(e-t/01+e-1/62)

€= (c0/E1)+(c0/n1)t+(c0/E2)(1-e-t/02)
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CREEP

3 Stages f (stress level, temperature)
Stage 1: transient / primary
Stage 2: steady state / secondary
Stage 3: tertiary

Rupture

Constant stress
Constant temperature
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Time, ¢ Rupture

time

Chap 1Bis Basic Concepts extension (2007) Xavier Colom



Chap 1Bis Basic Concepts extension (2007) Xavier Colom Q



Chap 1Bis Basic Concepts extension (2007) Xavier Colom Q



Chap 1Bis Basic Concepts extension (2007) Xavier Colom Q



Chap 1Bis Basic Concepts extension (2007) Xavier Colom Q



	BASIC CONCEPTS�EXTENSION

