I'PAMMIKH [EQAOEAAYXTIKOTHTA

1. Katavoun ypovev yorapoong

To edopa Rouse : To povtéro divel pdopa ypdvev A, kot pétpov Gi=G=vkT yia 6Aa ta. 1.
% Odaopa ypovav xardpwong (EAEYELLO TEWPAUOTIKG).
[Teipapa: Small ampitude Oscillatory shear
[Mapdoerypa : Cone-and-plate rheometer
Oscillation of cone = shear becomes a sinusoidal function of time : y=y, sinwt
(yo=strain amplitude; o= frequency)
H andkpion g datuntikng tdong yo éva single mode, say mode i, Tov Rouse povtédov

sivoe :
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T, (aveEdpnTo amd T0 TOG0 HEYOAO Eval TO Vo)

[Mn peaAoTIKO; 10YVEL LOVO Y10 LUKPEL Yo |

H mepoyn mkpov v, (6mov  mpdypott t~y,) &ivor 1 wEPLOYN  YPOUMKNG

1EMO0EANOTIKOTNTAS. ATO TNV Ave eElomon = T0 YPOUUIKO 1EMI0EANCTIKO T £xel 0VO

O6povg (extd¢ opiov ypopptkng EmdoslaotikdtnTog, higher powers of y, appear, as well
as higher harmonics (higher powers of sinmt and coswmt)).
I'evika &xovpe :

T=y, [G' (a))sin ot +G"(w)cos a)t]
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in-phase with vy strain out of phase with y or in-phase with strain
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o Téhewn ehaotikd vAkO (stores all mechanical energy imported to it) = G”=0



e Newtonian liquid (instantly loses all mechanical energy) = G’ =0
I'a to Rouse model (e&icwon 11) Bpickovpe :

G'(w)=36 24

=~ 1+ 0’ 2

o A
GH — G 1
(@) Z‘ "1+’ A

% G’, G” determined from G;j, A; = by the relaxation spectrum

= Movtélho = Gj, A (14)

= Ileipapo — DFS (dynamic frequency sweep), fit discrete representation of relaxation
spectrum

+ G” (contribution of mode 1) is maximum 6tav ©=1/)\;

Thus, G” sensitive to relaxation process with relaxation times around 1/®

Prediction Low frequencies: G~
(terminal zone) G~
high o : G’'=G~0"?
(consequence of spacing of A;’s in
Rouse model, A; ~1/iz)

If, in general, A; ~1/i* and Gi=G#f(i), then G’~G"~0""

M<M,

) M N )
a2

=y

EMNGRT )




H enidpaon the moAvdlacmTopds :

To povtého Rouse gpapudletor oe monodisperse S1GAVUO TOAVUEPIKAOV HOPidV. AQOV
0T0 HOVTEAD OaVTO KABe pOplo opa oveCdpmta omd ta GAAo, 1 emidpacm NG
nolvdloonopds pmopel var Anedel v’ voYN pe amAn ABPOIoN TWV GLVEICPOPDY GTNV

Téomn amd Kabe poplakd-Papoc cuoTatikd, e KATAAANAO GTATIOTIKO PAPOG.

gopzlz _ 6(77_775)
67%1°KT  72%i2vkT

Zoppova pe v elowon A, =

BaOuog moAvpepiopon

\

(kG0 morvpepéc M=P M,)=> Kdbe A; ~M?

Movopepéc

s H petdPaon omd terminal mpoc high-frequency ocvumepipopd yiveton oe pia
oLYVOTNTO ® OV €&0PTATOL A0 TO poplakd Pépoc.
Ye éva dudvpa mov eivon polydisperse, 1 8éon g petdPfoong eivoar —kotd cuvénela-

SLPOPETIKT Yo KAOE GLOTATIKO, KOl £TG1 TO AOPOIGUA OAMV TOV GLVEIGPOP®V auPAVVEL

(broadens) v petdfaon oe £va range cuyvoTiTOV, TOL omoiov To breadth e€aptdrol amd

Tov Babpd moivpeptopom.

2. YnépOeon ypovov-0cpuoxpacioc (Time-Temperature Superposition, TTS):

Ao v e&icwon

2
izf(zl\/lx—jizlzT’ G, =G = VKT
T

eaiveror 6Tt KaBe A kot Gj xovv e€dptnon and v andAivtr Bepuokpacia T. T to A

mo onuavtikn Beppokpaciaxn eEdptnon AEN eivon 1o 1/T aAdd avty péoca omd v



1N Co(T). Iavimeg, to Paocikd eivar 6t n e€dptnomn avt ivon 1 IAIA T'TA KAG®E A;.
Avtd onuaiver 011 o€ log-log plot o aAhaynq oe T petatomiler (shifts equally) pe tov
00  Tpdémo/mocootd otov G&ova cvyvotntev. Emiong petatomilovror to pétpo AOyw
e€apmong tov Gi and T,v. Opwg, n petatomion otov dEovo TV HETPpOV givar  cuyva
apeAntéa agov avénorn tov T peidvel v mokvotnta v Ady®m volume expansion, €161
vrdpyel aAAnloavaipeon twv 6vo effects.

Yvvenmg, ot kapmvieg G'(0) kar G’(w) pumopovv va vrepBeBovv (oe SPOPETIKEG
Bepurokpaocieg) pe petatomon otov aova ®. Avtiy givar n apyn vrépbeong ypdvov-
Oepuoxpaciag (TTS), mov dev mepropileton povo oe poviéda Rouse oAl sivar yevikn
Kot Yoo TAypote Kot mtokva dteddpata. TToAdol meplopiopoi, Beppodvvapukn ete, akdpo
KO GTO 0poLd SLOAVUATO, 1] TOWOTNTO SADT, umopet vo ennpedoovy v TTS.

Otav woyver n TTS, &yovue Bepropeoroyikd omAd pevotd. Avtd ypPMCILOTOLEITOL GTO
TEIPOLOL YLOL TV «ETEKTACTY TNG OVVOUIKNG OTOKPIONG TOV TOALUEPOVS. AvTtd 0dnyel

otV onpovpyia master curves G’, G” vs arm

o=Reduced frequency

ar (Shift factor) : mapdyovtog petotdmiong

, . . . . . 1
A@ob M yordpwon eivor pro Oeppuxd evepyomomuévn dadikacion , op ~exp (?j

nepinov, ektdg Kovtd oe petomtooelg (m.y. T,), mov €yet stronger dependence on T, m.y.
WLF. Am6 to master curves, UTOpoUUE VO, TAPOVUE TNV KATOVOUN TOV A;’S (YpOvmv
YOALAPOOTG).

IMoati to TTS 1oydet Yoo OAa To TOALIEPT OKOMOL KoL AVTA TOV OEV TEPLYPAPOVTAL OO TO
Rouse model: Rouse= motion of simple beads. Apydtepa processes omAd omoitovv
neyoAvTepN cuvepyatikdtnta (cooperativity) 1| coordination of the movement of many
beads. Etot ot pvBuoi tov apydv modes gival, dnwg kol twv ypyopwv, avaAoyol g
dudyvong tov bead, controlled by . Zta «koavovikd» TOALUEPT Ol OPYEG KIVIIOELS ivarl
Katd Bdon cvvepyotucol cuvovacpol Tov ypnyopdtepwv glassy modes. Etot, mavia ot
pvOuoi Tovg ivar avloyot v puOudY TV Ypnyopwv glassy modes, kot aAAdlovv pe T

otov 1010 Babuo 6mwg o1 pvOuoi Tov glassy modes.



= Mn-ypappkn TTS woydet enionge.



