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Stress Growth Behavior of Concentrated Polymer Solutions :
Start-up of Steady Shear Flow
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Fig. 1. Reduced stress growth function for  Fjg 2 Maximum stress vs. shear rate for
3wt% aqueous PEO solution (Mw aqueous PEO solutions (Mw =
= 2x10% at various shear rates. 2x10% at various concentrations.



68 fuldtel ol 23} $4 A4 A1 20004

STHAYFATE ojl8H 2 9 F37] 3l Lodged] FHTE 2dE FFA
A &3 2L Wagner ¥4 4& dH3uo

ri ()= [ m(t— ) h(D, B) By (1, £)df 1)

A1 m(t—f)e A8 B AFTAMY 71F g4 (memory function)ZA A)
ol tidk &3} @AFES viE¥oIY, (], L)E HAHNYYY AEE YEYE
F P34 (damping function)24 03} 1x}o]e] & zZreth. B,(t f)E Finger
g Ao]rt.

M9 FHAME A7) gt sz e (24T o] HoF 4¥Y
YU} G4 8 PEFS AR EBFrEE Wagnerst A A7 (3)4] 4
2L 9d Ao P& FH R340

G(t—t)=C(t—¢f) ™™ ¢4

k(7) = expl—n7] ®3)

a3 Finger WX & A7t W& w3 o)y (deformation history)L &A%
AFAY ARAEH ABTAZE o] HL3H.

FH 8 AL HYE A HAEYeE AvlEg4a(gamma function)}
A4 PeE JA@{IE ()Y vs3 Zo] FEEn.

ot (ty) _ I'(m)sinmr { """ e "™ | ' _w —mrs
PO n(nr'o)'"-’( et e "s) @)

@& Az e vRIE = £, 04 3 G 00] HY o] A}
B oga 2L @AY Aol AN ne EF ATl o]ZREH &Yo]
HdA o] =@dte A AdEEd gEde ¢ 7 Ao

_ 1
" 7 bmax ©

Fig. 3& Mw = 2x10°¢] 3wt% PEO #&o] tig 48 43} B4 §
@Aoz AYHAANY Agolch olef NYFIAANI JHPZY V|LIZRE m
< 2R # Avh 2n vHY Y SN EZHE HAYFHoZ 7 @Y
§FE Q) HEstd »g AN H2REH STHAFYrE ALY &
At

Fig. 4= Mw = 2x10°9] 3wt% PEO 4899 S A49 (4)4ozRE
olgxoz ANE ZAAE ¥iny zolth AFAA Uehd ukel o] (4)2e) ¢
A A FFLYe HA FHAHFATE dFdride tdx REYS &
F Ut



Theories and Applications of Rheology, 2000 Vol. 4, No. 1 69

10° 15
AQUEOUS PEO SOLUTION —— Experimentsi Dats
Mw:zom000  } L T ne023 me0r7
10 E )
L o
E_ o 10}
-
A 3 2
- ot
et bt
® s -} : AQUEOUS PEO SOLUTION
100 F - E : Mw : 2,000,000
o ym50% o 0S5} : Shearrate : 2.5 1/s
. , ] |
107 100 10t 102 0 2
time [s] time [s]

Fig. 3. Linear stress relaxation modulus for Fig. 4. Comparison between experimental
3wt% aqueous PEO solution (Mw = stress growth function and the
2x10°% at strain magnitude of 50%. result calculated from Eq.(4) for

3wt% aqueous PEO solution (Mw
= 2Xx10% at shear rate of 2.5 1/s.
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