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dwtzoz HeHd AFEL YeElde nEA AAd ADfH 554 (shear flow
properties) S #H7}3l7] 918t A A (steady shear), &2 A D (dynamic shear), &
2 ¢ 8l (stress relaxation) 8|2 Z 2 Z(creep) E ZFE 3] E(creep recovery) ¥
o] &8531 AuHi] olw JAGHE(zero shear viscosity)} HAZH I8 HE
g}o] 91 ~(steady-state recoverable compliance)= A4 Hl(steady state)ol] ] Lof |
v BeFeE, Z 4P csE e AP £ HFH LR FA0] 7H5d

a8y EAZFEE He ALLEAE ALESte A e AAAEHd =93]
A3l vl 0 FEAzto] HeFER HL4AYG E FHAG A¥A olHg B HFS
T3l B oEgo] HuEr, utde] X 9 IYdE 38 AFL HA4AE
TE3tE AlZlo] & AFPPEN v HuHoE w27 g JATHE
44 B ASgoldx 53 e BIFL AASY] I u$ mIF ol
g 4 23]
2 AT ME poly(ethylene oxide) &F8 99 A X X EAFS
g 2719 ALY A FAEGT o2 HE ZHE D ZYX IHE AFo] AF
A€ Yetdle dASEH S 2A s TS AEUT £ 43 9 6dY AFE
Holg zZgx € X 35 AFZHo|Ad2E Hrtsdn. volrtA mg =z HEH
olAdAzRY ALidE AAAZ AHMEH(retardation spectrum)2ZHE HAGAHE
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2o AYE AT £ = 00N QAP AVSH =g & AR Brlstd AT ¢
o] Ao mZ AGWUY y9 WSlE #ofsie Aotk I A X IE P 73
9 29 A7 (ol SHE o= 0 2 DHHTE FeI HEo W 5o 5RAZ
oo 442 2RAY geha AzelEd 2T U 2T N2 ASegoldat 7
7 g3t ol vEd & Q.
J(t) = X8
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Vr(t’ 12 tO)

o 1

]r(t”t()) =

48 MY He4 olBd B2d ANz L = 38 FEYAdLE e
2ol 718 4 v :

f(t)=fo+‘/)(t)+7l; , Tt ) = T+ ot 1) @)

A7NA Jor AEGolAze ANH BHRLEE
s BA9 VAL Yehhe agxedsol
A8E oF 2L AP 4E Bojsw Az 3
o Qg wx g4l
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31 Als ¢ 533

IEAZE Aldrich Chemical Co.(USA)IA Al#=EE $3F HT 22 Mw = 4
x10°2] poly(ethylene oxide) [°]2} PEOZ ®7I$E HAsAT £ AFeM= =
FrE& 82 AME3Ed 1, 2, 3, 4 wt%] FF 84S A=)

PEO 899 Zgx ¢ AX 3 E AFE F7er] 93td B dFoAAE &
gAlo] @ vl (stress controlled rheometer)2! TA Instruments (U.XK.)¢] Rheolyst
Rheometer (2% : AR 1000)E Al&38tch dvER Ala" =R 713183
BHeE2E %3 R =30 mm, 957 =2 9 dFJQAY L A L3tu

32 A3y

U= ZHE 98 AT Y g E TrXIa}Wi AIZE ol w}a} *7}?‘:}% Hyg
F 0% ZEZ FEFGo|dx ](t)E 600 =7 A3t oW &
10, 20, 50, 100, 200, 500 dyne/cm™& Ztzt 7bsiA 28 &AL A
AYZ AY F &8 0B 022 uAstA A o] wgt HEEE= %'%t r(t)s>+
2YE HF HEGo|A2x J(HE 600 27 SA3IYT EHLEE RE AFP2AY
AT =20 CE AAgRLs AE7 2P o) T39S &% 5 234
< AAE4d.
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Figure 1& A% Mw = 4x10°9] 2wt% PEO $4 9] tis] 87k =v]e 44
sol ] AlZE to] Ao me ZYZ HEHoAx JHE YERd Aol RAF §
o] Fe A $(s <10 dyne/cm’) ZEZ FHSo|AdrE FolF S| Ao AH
flol 43 %S e AY 3g= AFE 2A a8HY BUE $80) HAg 2
HZ JASHED AXW FAZ HEgo|dae AY AYX HEGgo|Adx FAMH
sl Aoz Frlste vAY AE AFE B

S8o] T/EFE FANANE Y YT AF L B AAE AHE7] A8
o Al e AG& e WsE AESYY. Figure 2 Figure 19 2= HE
FolA2Z2RE AGEEE A4dF Aot wldg AYZT A% HAAHA ¢
3 AdEErt g9 At QoM Frtstg ool oA A E S ¢ 5
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Figure 1. Creep compliance for 2wt% Figure 2. Shear rate for 2wt%
. . G
aqueous PEO solution (Mw=4x10% at aqueous PEO solution (Mw=4X10") at
various stresses. various stresses.

42 A= B HEFHo|Ax

AYx & HEo|Ad2rE FARET o3 ¥y FAE WA £ U7 WE
of FEFHAAY Exps] vl et B E dofsted B} 5ol 5]

Figure 3& a2 Mw = 4x10°9) 1wt% PEO &g tla] A7+ /9] 7 3to)
WE Az HE HEGo|AdE J()H)E YEE Aot AHET AYPA A5 9
o] dAEHE} F A= FAAH 3B FHEFHo|AATL A FLEE v M3
AYZ & AFS BAh W 8 5= 50, 100 dyne/cm’Q F$ A= 3
| RE AYE & HAEGo|AAVE 9 %S JHAlE AL JY TR 9F)
st &4 EERT 3YE AFA RS FA FE 4T BAAHH x7)
i ZA ZFgsr) fEoR gk E3 g= 200, 500 dyne/cm’e 7 $-9
Y E IE HEGoIR2rt A SHFIDNAN &9 #ZE AW AT HE R
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te &0l Expulel d39 A3 dART ol AXM = HEA BHEE
S dAEA gdom HFAEAUPD Fosly] WELE AdTHT

43 AA2AEY

N7 848 7bd dustd Voigt Rde At AL HABeo|daz R
A2 ¥ E Y (retardation spectrum)& T3 4[6] o|ZRH AFEHIE R SAVAHE
& AN Figure 4= Mw = 4x10°9 4 wt% PEO €99 AAAHEHO
ZRY ALY AZENE L SAVHES Yo 24T AR M= v
Rolt}, ZZ FHEHo|Ad2ZHE AAdHAZ AJFEAPZE 2 S4H4EHELS 483
°2 249 FHUHEEY N $& AFRSF Y9N FEn Jon, 2ax
Ao 2 71&717F 447 29 12 #5599 (terminal zone)®] AES YL
th o] 4oz RE X FEeo|d22RH FHIVAY ATL dBdE AL #F

dg setated ¢ RIS ¢ 4 Uk

10 T T vy T v 108 rver ~ vy vor ey oy
PEOM:0 SOLUTION 104) .1
100|  CONGENTRATION :1wrk —
o 1 s} ﬂm
— L ‘.
Q 4o 102 . N
€ 10F £ s 1
h<] e
&~ =0} e 1
2 . )
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g [ : CONCENTRATION : 4 wit
& 109 . 10f ¥ Mw : 4,000,000 ]
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104f — - 100 dyneicm” ¥ . G'(w), spectrum
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Figure 3. Creep recovery compliance fog Figure 4. Comparison between the
1wt% aqueous PEO solution (Mw=4X10") measured dynamic moduli and the moduli
at various stresses. calculated from the retardation spectrum
of 4wt% acgueous PEO solution
(Mw=4Xx10°).
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