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Fig. 6.7 The necklace model. Equal lengths of Gaussian chain {(above) are represented by equal springs
(below) joined by equal-sized beads which account for the drag experienced in the velocity ficld.

S Xl 2Y: SZ(dumbbell) BE N =2Z0/(necklace) 2



il

H

o
fall

&l

-
1o

ol

w0
A

Ol NJHZ

B

=
=
H=

(N+1)JHe] 2

D—IO' odl-
= _ ="
Rouse?| Stokes—&&

==
=

o)

010

]

—/

m0
K0
o

r
Wy
10

nJ
el

ol

R0

750
e

K

Gy
Kd
ol

nio
10l

o &t

=z X=
-/ —_ o

&
—

Rouse-Zimm 0|22 £

= I =l (distributed)

otH

=
=

Xel

Rouse—Zimm

ur

H
e

oJ

™

==
=1

H =23t

0

r

=

N BT M2 Bueche Xelol 2

=
A
ch

ol
F

C
=

==
3

ol

0

Rouse-Zimm && 0
>0l ™Meldl <

Maxwell 222t

i
Kir

0l
By
I
19
)

uir

00
K

of

0

HoOHE

[¢]

o <l

=

=

Birdet & A+ A

Rouse—-Zimm XclolAd Dedst

Z Giesekus ¥

=

6.8.3 Giesekus-Bird HIAE Z2&

mo

ar
00

(upper convected Maxwell)

21l
=

(=

A
==

OH

SSHE

g utE

&

=

Fig. 6.8 The dumbbell approximation. The elastic behaviour is represented by a spring and the sites of
ot Oldroyd B B2 74

the frictional drag are located at the ends of the spring.

i
5%

&
<0
1!
AK
o
A3

ol
o0

JJ

]
Kl

]

H

oJ
Rr
[BY

i0J

ol
il
x
il
)
E
U]

oJ
Rr
il

=

G

(um]
=

=

G dl
[=]

FENE(finitely extensible, non-linear elastic)

iofl
Rr

oI
i
0]

Kl



6.84 24 24

Rr

&0

ol
Ul

[

ol
KD
Mr
H
Kk
on
o

ol

GG

“EFET0IXet

2 Al(transience)2l W E:

—
[—

WO 2Dt B

o2t 9|

o]

0
ol

ALt= 20

J

EESE)

o

MAREO JNE 2 Lodgelll 2

FAL

a0

0

GreenZt TobolskyOll 2

o
NS
W
RO
ol

ol
o0

U
RO

i0)
%0

il

o 1

|.

o
LAl

tt= & SS0WAM Lodgell 11

At
=}

RO

fol XtOIJF E0l& Lodge OIE0l Giesekus—Bird 021+ Hl=

AHE
(=<}

=10

st

tH

= XHOHl

ol

PSS

)
I3
o
K

o)

0

ol
JJ

B
Kk

IS
ol
0

il

IH

o

0
i
L

ol

o8

o
RO

oJ
Rr
BJ

UA &

Johnson-Segalmanit Phan-Thien-Tanner 20l CH

(Ol

Y 2= (reptation) 2

=2,

6.8.5 Af

K=l

ol

) Jtwol 2

o
—

o

HES=Z It

A=t F2 H0 A M0

g0 6.9).

ulo

ol
<In

OH
Ok

Fig. 6.9 the Doi—Edwards—de Gennes tube concept can be visualised by first placing the molecule on a
plane (this page). Neighbouring molecules will intersect this plane at the points (see left-hand part of the

figure). The nearest points define a tube which prevents major penetration by the molecule (see

right-hand part).

At FEZ2H #H L2

=
[

DER2

g2l

JE(de Gennes):

CH St

010t D=2 X0l



J

9]

Hr
iy
o

%

i
ol

Edwards,

Doiet
% —~

)

&
=]

=

oF
Doi-Edwards O|

de Gennes,

—

[—

—

= 0F
O ‘0lAls=# S = (microrheological) HES

Z&0lcte HES

=14

=4

o,

o .

(“Af
%F@E|

ol

0

=

e
Curtiss2t Birddl 2

29 KBKZ 223t |A

> 0]
‘=2l M4 (independent—alignment)” I}

‘

0

o)

9]

K0
o

=8 =4

H&E2 S0 et

3

)0l CH

1oy

]
i

1<)

00

i

EAl:

ol

0

"(FerryOll 2

Mo

12|k of

o
=

H O (22X 012

[¢]

2 &80 <

X~ O
= =

=
—

J

clol Ms.

‘O\L‘I

Ct=

0l
Al

0l
~)

Ed UHHA 2= =23t Al

(6.1)

ar Ty

Tr

ol (2% 6.101 6.11)

0

ol

100
<A

19}

0ot 1

=25

=
[

Jl

=

=

0l 298K

prm |
-

G

w0

<J
o

ol
£
Ar
ol
T
ol
0J

ol

Uk

i)

KD

ol

T

gl

ol
A

=
0

0l
Rr
160
<

(6.2)

TOIE 25)= A

— ¢ (T— T)/(cy+T— T
Ca,

In a;
Il ¢y,



S QI XH(shift factor) ar E2&

log (G'(w) TyPy / TP/ GPa)

4 L
0

2 4 6 8
log (war 7s™)

a 2 %

log (G’ (w) TPy / TP/ GPa)

WLF (Williams—Landel-Ferry) A2 224 &,
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