Predictions of the (single-mode) Maxwell Model

£+ nO % - _770 7/ Z(t) — I(&\Je_(t—t')/ﬂz(t/) dt/

G ot = 4
Steady shear n= 770 Fails to predict shear normal
Ny Ny 0 stresses.
1= =27 Fails to predict shear-thinning.
Steady n= 3770 Trouton’s rule
elongation
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Steady shear viscosity and first
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Steady shear viscosity and first and
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Step Shear Strain Material Functions

Kinematics:
St)x, ) i 0 0t<0
)= lim <t<E&
v=| 0 s g_)()?’
0 t>¢
0 123 J€ = constant = ¥,

Material Functions:

First normal-stress G\P =_ (Tll — Z-22)
—T5(t, %) | relaxation modulus ! 78
0
Second normal- - (722 - 7'-33)
Relaxation stress relaxation GPZ - 7/2
modulus 0

modulus
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Predictions of the (single-mode) Maxwell Model

£+ 770 % - _UOZ Z(t) = I(%)e'(t—t')/lz(t/) e

—o0

) _,tA Does predict a gradual
Shearstart-up 17 (t) =l (1 ¢ ) build-f.)lp of stre%sesl;n

‘P;r ()= ‘P; (1H)=0 start-up.

Step shear G([) = & e’ 12 Does predict a reasonable
strain A relaxation function in step
strain (but no normal
G\Pl = G‘I’z =0 stresses again).

© Faith A. Morrison, Michigan Tech U.

Step-Shear-Strain Material Function G(¢) for Maxwell Model
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Comparison to experimental data

10,000
0y
G(t), Pa EETY
1,000 o
N
&
100 L
KA
A
Y
o
8
10 T T T
1 10 100 1,000 10,000
time, s

Figure 8.4, p. 274 data from Einaga et al., PS
20% soln in chlorinated diphenyl
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