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Fig.1 The scheme of shear unit of our customized Rheo-SALS tester
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Fig. 2 The SALS pattern of PS/PVME(30:70 W/W) as a function of time{phase angle #) at temperature of 383 K after the start of oscillatory

shearing at strain amplitude ¥ =72 and oscillatory frequency @ = 0.05233 rad/s

2.1 HEH BRI EKHR

HEEEMEMAL =0 ¢=x HH)F,&
fITaI LAZR s 2z F0 x5 1A b S [R eF 1] B 6t 2 B0 B
YR TR R ' (g = 4wsin(072)/2,6 FiA 4
R EHESPHBHEAMER)MEAERE, M
3 M 4 B WE R E] RUE I, 7E R ) R A
PAMBEAT B ERNERBAFTAEHHE
e, TEARR ¢ AT AR ILFREH EE2
B EFES XU, E T AR AL A T A
AREHA LR —fh hELBEHTH, B
ot R E FEAT o AE 4R ERRTUE

7D g &b (g, <1.5 pm™ )V AKBHIBES R,
HEE®AESSCHATIdE.

Tz Rlx H EEE—HHRAE ¢ =5.38
pm 4 X R B T Y 3R IO 3R X i R IR

© REIE S, BT EE SRR A S Z R E

KE, MEREN 7 HFTA 6 =0 FHEL)M ¢ =
n( BN LRI BERER B 2R EEAXRRDN
UEER NEFATLUFL, EEXIHLFM L, &
SICIRPER R R R 2L U B AR HEARE, B
REFETHAGKRAHGXEN 120 ), HEMAX
RAPEZX (R RE. EMEIHELA (B ¢



560 " 4 F %= R

2006 &F

2501 a

200

sof
0-
1400F b 605
o 7805
1200 o 1140s
1000} o 16203
~  800F £
=
Do
-~ o
400} [
200}
0 i

0 2 4 6 & 10
q, (um™)

Fig.3 The scattering function Z, (g, ) of PS/PYME(30:70 W/ W} at

fixed phase angle $ = 0(a), and ¢ = n(b} as a function of time at

strain smplitude ¥, = 72 and oscillatory frequency w = 0.05233 radfs
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Fig.4 The scatering function [, { g, ) of PS/PYME(30:70 WIW) at
fixed phase angle ¢ = 0(a), and $ = x(b) as a function of time at
strain amplitude ¥, =72 and oecillatory frequency w = 0.05233 rad/s
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Fig.5 The semi-logarithmic plot of scattering function versus time at
a fixed g for PS/PVME(30:70 W/ W) at strain amplitude ¥o =72 and

oscillatory frequency w = 0.05233 rad/s
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Fig.6 The g, of PS/PVME(30:70 W/ W) as a function of time after
the early stage of phase separation at strain amplitude ¥, = 72 and
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9:a{O)

2.2 HS5EREN MWK

7 RSB S BKE—EANE N, B
Ef 11 25 4 ey ey SO Bl 2% . P e 9 R % O O it o 7 3R
W T VBT A8 A 0 i R . by R AT DR, Y, W FERE R |
BHAEERAETHMHBELE, HT00s £HEKE
WEAE ;5 — 7, KRR R B A
ik, AR KA 60 s, T ELAR R 1 00 B Sh B B
A—%.

6500

6000

N, (Pa)

ssoofk S IK

5000

4500

T

0 400 800 1200 1600
Time (s)

Fig.?7 The first normal stress difference N, of PS/PVME (30:70 W/
W} as a function of time after the oseillatory shear start ( strain
amplitude ry = 72 and oscillatory frequency w =0.05233 rad/s)
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STUDY ON THE PHASE SEPARATION KINETICS OF PS/PVME BLENDS

UNDER OSCILLATORY SHEAR
~—-~ THE TIME DEPENDENCE AND STRESS RESPONSE OF PHASE SEPARATION

LUG Yong, OUYANG Wenbin, YANG Qi, LI Guangxian
{ College of Polymer Science and Engineering , State Key Lab of Polymer Material Engineering, Sich Uriversity, Chengdu 610065)

Abstract The phase separation kinetics of polystyrene/poly(vinyl methyl ether) ( PS/PVME) blends under
oscillatory shear was studied on a customized Rheo-SALS tester.It was found that,under fixed frequency and strain
amplitude, the phase separation exhibited anisotropy and periodicity . At a given phase angle, the early-stage kinetics
of phase separation followed the classical Cahn-Hilliard theory . The average of characteristic wavenumber g, , where
the maximum scattering locates, stayed unchanged during the phase separation, implying that only the composition
fluctuations with specific size will be favored under a oscillatory shear with given frequency and strain amplitude.
Under shear, q,, , the characteristic wavenumber along flow direction, experienced a compulsive oscillation with a
frequency same as that of shear, while g, ,the characteristic wavenumber along vorticity direction, dose not. Through
simultaneous rheological measurements, it was also found that stress could appropriately reflect the stage of phase
separation . For example, the first normal stress difference reached maximum when the early stage of phase separation
ended .

Key words Oscillatory shear, PS/PVME, Phase separation kinetics, Stress Response



