Theories and Applications of Rheology, 2000 Vol. 4, No. I 55

aEA AgA oA Time-Strain Non-Separability

HAdE
Aoguga 4/3Ed

Time-Strain Non-Separability in Polymer Viscoelasticity

Youngdon Kwon
Sungkyunkwan University, Dept. Textile Eng.

ANE

2EA fA9 AGAHS e W HAF Ao FASNY HF time-strain
separability & 7} %c}h. ol F2 JEY FAALAH A HEHo, 2 HAFY 9
oz $5¥L gAY o] 1AL Aldy H¥(step strain)E A3 F
245 YA} ASe ME gEA FHLHe ¥E gz BF3an A3t
wa} HPg §EE el y, mtA g 9] master curveZ2 FHA F Yo
At 1 2AE Bt 8 dFME £FFH AAFAL RS FIA ol9 e
1L 83 &AL ofEiA 88 $93T, 53] Y AFAME o
2]} separabilitye HE A F oAM= AHIIA FSE Bl
ol&

HEA #FAY HEY FANAYA  time-strain  separabilityE 7}
Rivlin-Sawyers 21.& th-& 3% o] ¥¥dch

g=-pS+1=-pS+2p jm(: —:,)[(p,(r—r,,/l,lz)_C__—¢2(r—¢,,1,,12)_g_" ]dr,

= a—F = -ai hence =
@ al, s Py oI, ’ Py =@,
O'F . . .
@; = ———, F: elastic potential, C : Finger tensor
ol 01, =

L=tuC, L=tuC’', I, =detC=1
s TR thee) LHUAYTH A PH o] Rrise] Wed #F A
2" 9] closed set& o] &tk

equation of motion : p

continuity equation : V
O Hadamard stability: 9]¢ % HeldlA 2 & 718 F b3 vk
ANEZ 2 7l 9 P(disturbance)g 7}3Ho):

fc.ov.a' )= clCv.p. ol el x-ar)e] (e <<1)

HAgE ZE 9 AF QE JlsiAe g8 B3Pl @1 AFFUL =L
sinusoidal waver} ®Ht}. A3 B AL 3Psldd AHelEH 2 HAFA 24L&
9] biquadraticg o] =Hm



56 fuitte) oyt 34 Al4W A1%E 20004

B——QH_B Vkv k >0

ijmn Vi ¥ m%n

A7l N Q=w-kve Doppler shift7} 288 VFS5E ou)sch. Mo WY
g 39 g9 HuAz H@s

{25,005} {L k = ‘_’xli}
biquadratic form B¥ t5-9 g2 &3 ch

Bk ek e v e b el k) k)
]

O _FF
Ky 1,041,
o 7)ol A t}2-9] asysmptotic analysisE 3§t}
FraUrJ(nY  w 1ow

Z e 99 oM I,—c0 (WM [,—o0)Yd o elastic potential F7} ¢
9] asysmptotic o] AYPFTS 7HASHET. 2HE GEAG TN A F
ae

2
B > O = a(\/—[_)‘)z_“(\/;:)a{cwckk —cvkz +Ckk2 +ckkcrm +(a _vakz _ﬂ[ﬂ] cvkcl;l}

Jr,
N NN {_' =l et Y e + (8-l - (‘/E]cwcv‘)}w
=  (@+pa+p-1p +3}>0

o] 51, &7 A v& elastic shear straino]t}. walr AP BaRAL
Sa+ 1

] gt
@ dissipative stability: o] ¢ FHEHYQA dissipative stabilitye] 21 F 3
= 5}%3’4' #o] ¥ I

If the potential function is increasing more slowly than

%exponentially in terms of Hencky strain measure, in any regular
; flow the free energy and stress functional are bounded.
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