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Abstract: Ethylene-vinyl alcohol copolymer/nylon 6 (EVOH/PA6) composites were prepared by a
melt blending method. The processing rheological properties of EVOH/PA6 composites were studied
by advanced capillary rheometer and rotational rheometer. The relationship between viscosity and
shear rate ( ¥) of EVOH/PA6 composites were fitted by power law model, and the relationship
between viscosity and temperature of composites were described by Arrhenius equation. The results
show that the EVOH/PA6 composites are pseudoplastic fluid. Apparent viscosity (7,) and non
Newtonian constant (n) of EVOH/PA6 composites are all enhanced with the increasing contents of
EVOH. In the angular frequency (w) scan range, the storage modulus (G'), loss modulus (G”), and
complex viscosity | 7 * | of EVOH/PA6 composites are enhanced by the addition of EVOH. Han
curve, cole-cole curve and scanning electron microscope (SEM) study show that EVOH and PA6 have
good compatibility. Furthermore, EVOH/PA6 composite forms a microphase separation structure
when containing 15% (mass fraction) EVOH.
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Table 1 Composition of EVOH/PA6 composites

(mass fraction/ %)

Sample PA6 EVOH
PA6 100 0
EVOH-5% 95 5
EVOH-15% 85 15
EVOH-25% 75 25
EVOH-35% 65 35
EVOH 0 100

1.3 MaEnik 5 R

BN AR L SR A RH7-D B 5 96 4148 i
A A R RS AR I AR M RE s b, I AR T mm,
IR 16 mm, 55 1) 3 #5100 ~5000 s 3
RN 230,240,250 ‘CHl 260 °C,

TG A8 4« R FH AR-2000ex R BE 5% i A8 A%
R AT MRS 3 ot 15 A 07 A8 A 2l 2 050 3 4 A 5
HLSEATAR AR 1 mm, F42 25 mm, KR B 230 °Cs
ARG R 0. 01%~100% H5i#% 6. 28 rad = s '
BORFAHIEE N 0. 0628~628 rad » s 1L WA 1%,

P L 0 AR I < S R o R TR G R
Xof e i O 3 T A % 4 Ak B L R A I B
(MIRA3 LMU A 7E 20 kV () HLJE T WLZEHE 5 i %
TH JE 5
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Fig. 1 Apparent viscosity versus shear rate curves of EVOH/PAG6

composites at various EVOH contents (T=230 ‘C)

%X 2 A [E EVOH &£ EVOH/PA6 E 5 #IH
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Table 2 Fitting data of power law model of EVOH/PA6

composites at various EVOH contents (T=230 C)

Sample K n Adj. R-Square”
PA6 43358 0. 287 0.997
EVOH-5% 38480 0. 308 0.993
EVOH-15% 40045 0. 309 0.999
EVOH-25% 27394 0.348 0.997
EVOH-35% 22165 0.361 0.979

Note: * Adj. R-Square is correction of coefficient of determination

in linear fit.
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Fig. 2 Apparent viscosity versus shear rate curves of composites

with 15 % EVOH at various temperatures
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Fig. 3 Fitting curves between apparent viscosity and

temperature of composites with 15% EVOH
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Table 3 Fitting data between apparent viscosity and

temperature of composites with 15%EVOH

y/s ! EV/(kJ e mol 1) K Adj. R-Square
100 8.629 9.798 0. 981
193 8.215 9. 381 0. 988
369 6.935 13.217 0. 984
707 6.064 14. 596 0. 987
1358 4.780 18. 297 0.971
2606 3.391 23.194 0.926
5000 2.165 25.351 0.919
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Fig. 4 Shear stress wversus shear rate curves of composites

with 15 % EVOH at various temperatures
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Table 4 Non-Newtonian index of EVOH/PA6

composites at various EVOH contents

Non-Newtonian index (n) *

Sample

230 °C 240 °C 250 C 260 C
PA6 0. 287 0. 346 0. 347 0.401
EVOH-5% 0.308 0.351 0.352 0. 409
EVOH-15% 0. 309 0. 349 0. 364 0.415
EVOH-25% 0.348 0.357 0. 368 0.428
EVOH-35% 0.361 0.371 0.376 0.435

Note: * Non-Newtonian index (n) was calculated from the linear

fitting of the Iny, versus Iny curve at high shear rates.

2.2 EVOH/PAG¢ EAMBIHERT
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Fig. 5 Storage modulus wversus strain curves of EVOH/PA6

composites at various EVOH contents
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Storage modulus wversus angle frequency (a) and loss modulus and loss tangent wversus angle

frequency (b) curves of EVOH/PAG6 composites at various EVOH contents
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Fig. 7 Complex viscosity versus angle frequency curves of

EVOH/PA6 composites at various EVOH contents
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Fig. 8 Han plots of EVOH/PA6 composites at

various EVOH contents
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Fig. 9 Cole-Cole plots of EVOH/PA6 composites

at various EVOH contents
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