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ABSTRACT: Melt rheology and morphology of nylon-6/
ethylene propylene rubber (EPR) blends were studied as a
function of composition, temperature, and compatibilizer
loading. Uncompatibilized blends with higher nylon-6 con-
tent (N90 and N95) and rubber content (N5 and N10) had
viscosities approximately intermediate between those of the
component polymers. A very clear negative deviation was
observed in the viscosity–composition curve over the entire
shear rate range studied for blends having composition N30,
N50, and N70. This was associated with the interlayer slip
resulting from the high-level incompatibility between the
component polymers. The lack of compatibility was con-
firmed by fracture surface morphology, given that the dis-
persed domains showed no sign of adhesion to the matrix.
The phase morphology studies indicated that EPR was dis-
persed as spherical inclusions in the nylon matrix up to 30
wt % of its concentration. A cocontinuous morphology was
observed between 30 and 50 wt % nylon and a phase inver-
sion beyond 70 wt % nylon. Various models based on vis-

cosity ratios were used to predict the region of phase inver-
sion. Experiments were also carried out on in situ compati-
bilization using maleic anhydride–modified EPR (EPR-g-
MA). In this reactive compatibilization strategy, the maleic
anhydride groups of modified EPR reacted with the amino
end groups of nylon. This reaction produced a graft copol-
ymer at the blend interface, which in fact acted as the com-
patibilizer. The viscosity of the blend was found to increase
when a few percent of modified EPR was added; at higher
concentrations the viscosity leveled off, indicating a high
level of interaction at the interface. Morphological investi-
gations indicated that the size of the dispersed phase ini-
tially decreased when a few percent of the graft copolymer
was added followed by a clear leveling off at higher con-
centration. © 2004 Wiley Periodicals, Inc. J Appl Polym Sci 92:
252–264, 2004
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INTRODUCTION

In recent years blending of polymers has gained im-
portance as an alternative for developing new materi-
als with good performance because of the possibility it
offers of tailoring the individual properties in a single
material. Thermoplastic elastomers from blends of
rubbers and plastics have received considerable inter-
est, and the required type of properties can be easily
achieved by carefully selecting the component poly-
mers and their blend ratio. The optimization of the
melt-processing conditions is an essential step in con-
trolling the microstructure and the ultimate properties
of the final blend product. The influence of processing
conditions on the morphology and properties has
been the subject of several investigations.1,2

Only few polymers are miscible on a molecular level
and most of the polymer pairs are immiscible and
incompatible. This leads to poor mechanical proper-
ties. The final physical properties of immiscible poly-
mer blends depend not only on the constituent poly-
mers but also on the morphologies of the blends. A
fine morphology can be achieved by controlling the
interfacial tension, the ratio of viscosity of the compo-
nents, and the processing conditions. The compatibil-
ity between immiscible polymers can be enhanced
through the addition of compatibilizers. Compatibility
may also be enhanced through the addition of low
molecular weight compounds that promote copoly-
mer formation.3–5 The in situ formed copolymer an-
choring along the interface is more effective than the
conventional compatibilizer in compatibilizing the
blend. A suitably selected compatibilizer should re-
duce the interfacial tension between the component
polymers, permit finer dispersion during mixing, pro-
vide stability against gross segregation, and result in
improved interfacial adhesion. Xanthos and Dagli,4
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Brown,6 and Liu et al.7 all reviewed the interfacial
coupling approach in polymer blends. The basic crite-
rion for such an approach, based on a reactive com-
patibilizer, is that both constituents must possess cer-
tain necessary functional groups capable of reacting
during melt processing. The reaction should produce
graft or block copolymers at the interface with seg-
ments containing both blend components.

Processing and rheological properties of blends
have also been of great interest to polymer technolo-
gists. Rheological and morphological behavior of
blends of polycarbonate (PC) with ABS and polycar-
bonate with maleic anhydride–grafted ABS (MABS)
were studied by Balakrishnan et al.8 They prepared
the blends by melt mixing using a single-screw ex-
truder. The resulting morphology of the unmodified
blends was shown to be a coarse dispersion, whereas
the modified blends resulted in fine dispersion. The
correlation between the flow behavior and the struc-
tural and mechanical properties of polyamide-6
blends containing liquid crystalline polymers was pre-
viously reported by Meng and Tjong.9 Thomas and
coworkers10–14 reported on the rheological behavior of
several thermoplastic elastomers and related the prop-
erties with the morphology. Degee et al.15 studied the
effect of polymethacrylic ionomers on the melt viscos-
ity of polyamide.

There are a number of reports on the morphology
and properties of blends based on nylon and nonpolar
polymers such as polyolefins.16–18 Polyamides have
some interesting properties, but they are characterized
by high water absorption and impact brittleness. The
blending of polyamides with olefins or other nonpolar
polymers should be very promising for decreasing
water absorption and improving impact strength. Re-
cently, Thomas and Groeninckx19 reported on the
morphology development in a nylon-6/EPR blend
(both compatibilized and uncompatibilized) prepared
in a corotating twin-screw, miniextruder. Recently the
morphology development by reactive compatibiliza-
tion and dynamic vulcanization of nylon-6/EPDM
blends with higher rubber fraction was discussed by
Oderkerk and Groeninckx.20 Very recently the melting
and crystallization behaviors of nonreactive and reac-
tive melt-mixed blends of polypropylene and carbox-
ylic-modified polyamides in the dispersed phase were
investigated by Gisela et al.21 It was found that the size
of the polyamide particles changes in dependency on
mixing time of the blends. The investigations showed
that the effect of fractionated crystallization can be
used to follow the morphology development and to
evaluate the efficiency of compatibilizing interfacial
reactions during processing. The influence of screw
speed, agitator configuration, and compatibilizer, dur-
ing twin-screw extrusion, upon morphology and
properties was investigated very recently by Tabtiang
et al.22 Although the morphology of nylon-6/EPR

blends has been investigated, the rheological behavior
in both the presence and the absence of compatibilizer
is still not well understood.

The main objective of the present study was to
investigate the rheological properties of nylon-6/EPR
blends as a function of composition, compatibilizer
content, and processing conditions. An in situ reactive
compatibilization technique was used to compatibilize
the blends. The morphology of the extrudates was
investigated by scanning electron microscopy studies
and the size of the dispersed phase was evaluated by
image analysis.

EXPERIMENTAL

Materials and blending procedure

Nylon-6 was supplied by DSM (Heerlen, The Nether-
lands) and the ethylene propylene rubber (EPR) and
maleic anhydride–modified rubber (EPR-g-MA) were
supplied by Exxon Chemical Company (Baytown,
TX). The molecular weight of these materials is given
in Table I. The blends of nylon-6/EPR over the whole
composition range were prepared in a Haake Rheo-
cord mixer (Haake, Bersdorff, Germany) at a temper-
ature of 250°C and a fixed rotational speed of 100 rpm
for 4 min. First the nylon was dried at 80°C for 24 h.
The blends are denoted by Nx, where N indicates
nylon-6 and the digit x indicates wt % nylon in the
blend. Reactively compatibilized blends having com-
position N30 and N70 with 0, 1, 2.5, 5 and 10 wt %
compatibilizer loading were also prepared in the
Haake mixer. The mixing conditions were the same as
those of the uncompatibilized blends.

Rheological measurements

The viscosity of the component polymers and the
blends was measured using a Gottfert capillary rheo-
meter (Model 2002). Capillaries of L/D ratio 30, 20,
and 10 were used, and the shear rates investigated
ranged from 5 to 300 s�1. The melt was extruded
through the capillary at predetermined plunger
speeds after a warm-up period of 5 min. The measure-
ments were performed at a temperature of 250°C.
Capillaries having an L/D ratio of 30/1, 20/1, and
10/1 were used to make Bagley plots. Also, the Rabi-

TABLE I
Molecular Weight and the Materials Used

Materials Source MW

EPR Exxon 80,000
(78% of ethylene)

EPR-g-MA Exxon 80,000
(0.6 wt % MA)

Nylon-6 DSM 24,000
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nowitch correction was applied to all experimental
data.

The true wall shear rate �̇w was calculated from the
apparent wall shear rate �̇wa by means of the following
equation:

�̇w � �3n � 1�/4n�̇wa (1)

where n, the flow index, is defined as

n � d�log �w�/d�log �̇wa� (2)

where �w is the wall shear stress.

Morphology analysis

The morphology of the fracture surface of all blends
was analyzed by means of scanning electron micros-
copy. The specimens were fractured in liquid nitrogen
and the minor phase was extracted with a suitable
solvent (boiling xylene for EPR and formic acid for
nylon), dried at 80°C in a vacuum oven, and gold
coated before SEM examination. The dispersed phase
size was measured using an automatic image analyz-
ing technique, which used imaging software. The di-
ameter was measured by scanning the micrograph
and individually outlining the particles to calculate
the dimensions. Typically over 500 particles and sev-
eral fields of view were analyzed, size-corrected for
the fact that not all droplets were cut through the
center. The number-average diameter (Dn) and

weight-average diameter (Dw) were calculated from
the following relationships:

Dn � � niDi/� ni (3)

Dw � � niDi
2/� niDi (4)

where ni is the number of particles of size i.

Figure 1 Viscosity as a function of shear rate of nylon-6,
EPR, and EPR-g-MA.

Figure 2 Viscosity as a function of wt % of nylon-6 in
nylon-6/EPR blends at 50, 100, and 300 s�1.

Figure 3 Comparison of experimental viscosity values
with the calculated values from existing models.
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RESULTS AND DISCUSSIONS

Rheology of uncompatibilized systems

The flow curves of the homopolymers nylon-6, EPR,
and EPR-g-MA are given in Figure 1. The plots show
the characteristic shear thinning behavior of molten
polymers. The viscosity of EPR is about three times the
viscosity of the polyamide for the lower shear rates.
This ratio decreases with increasing shear rate because
nylon is less shear thinning than EPR. The viscosity of
graft copolymer is intermediate between that of ny-
lon-6 and EPR. The component polymers were sub-
jected to the same processing conditions as the blends.
The torque measurements in the Haake mixer indi-
cated the highest viscosity for EPR rubber. The N5 and
N10 blends have viscosities approximately intermedi-
ate between those of nylon-6 and EPR. To obtain a
more precise picture of the variation of viscosity with
concentration at various shear rates some of the data
are shown in Figure 2. The viscosities of the blends
having composition N30, N50, and N70 are lower than
those of the component polymers. Utracki and Sam-
mut23 studied in detail the variation of viscosity in
polymer blends. According to these authors

ln �i app blend � �wiln��app�I (5)

where wi is the weight fraction of the ith component of
the blend and �i is its viscosity. An immiscible blend
can exhibit three types of behavior: positive deviation,
as in a homogeneous blend in which there is a large
interaction between the phases; negative deviation,
when the interaction is small; and a positive–negative
deviation, when there is a concentration-dependent
change of structure. In two-phase polymer blends, the
viscosity depends not only on the characteristics of the
components but also on interfacial thickness and in-
terfacial adhesion. The blends under considerations
exhibited a negative deviation throughout the whole
range of composition. One of the possible explana-
tions for this behavior is a lack of adhesion between
the segregated domains of the two components result-
ing in interlayer slip. A series of mixing rules were
suggested to calculate the viscosity of the biphasic
system. According to Hashin’s upper and lower limit
models, for heterogeneous materials24

�mix � �2 �
�1

1/��1 � �2� � �2/2�2
(6)

Figure 4 SEM micrographs of uncompatibilized nylon-6/EPR blends: (a) 10/90, (b) 30/70, (c) 50/50, (d) 70/30, and (e)
90/10.
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�mix � �1 �
�2

1/��2 � �1� � �1/2�1
(7)

where �i is the volume fraction of phase i. An altered
free volume state model developed by Mashelkar and
coworkers25 was also applied to our system.

According to this model,

ln �mix �
�1�� � 1 � ��2�ln �1 � ��2�� � 1 � ��1�ln �2

�1�� � 1 � ��2� � ��2�� � 1 � ��1�

(8)

where � � f2/f1; � � 	/f1; f2 and f1 are free volume
fractions of components 1 and 2, respectively; and 	 is
an interaction parameter.

f � 0.025 � �f�T � Tg�

�f � B/2.303C1C2

where B � 1, C1 � 17.44, and C2 � 51.6.
For the calculations, the value of � was varied to

obtain the best fit of the experimental results. The
measured viscosities at a shear rate of 50 s�1 were
found to be lower than those derived from the differ-
ent mixing rules, as shown in Figure 3. Mixing rules
without any negative interaction parameter cannot
predict values for the blends that are lower than those
for the components.

Morphology of the uncompatibilized blend

Melt-blended immiscible polymer blends possess a
complicated phase morphology that depends on inter-
facial tension, volume fraction, and viscosity ratio of
the components and processing conditions. The final
droplet size in a dilute blend after processing results
from a balance between two forces: shear stresses,
which tend to deform and rupture the particle; and
interfacial stresses, which tend to resist this.26,27 The
results can be expressed in terms of the dimensionless
capillary number Ca when the components are New-
tonian.

Ca � �m�̇D/2
 (9)

where �m is the viscosity of the matrix, 
 is the inter-
facial tension, D is the diameter, and �̇ is the shear
rate.

The final morphology of a polymer blend with finite
volume fraction of the components was determined by
a competition between breakup and coalescence of the
domains. In that case the final size tends to become
larger with increasing concentration. At the same time
the morphology becomes more complex depending on
the details of the shear history.

The morphology of nylon-6/EPR blends with vari-
ous compositions is shown in Figure 4(a)–(e). Nylon-6
is dispersed as spherical domains in blends with up to
30 wt % nylon-6. The domain size increases as the
volume fraction of nylon in the blend increases. In N50
[Fig. 4(c)] a fibrillar phase appears. This morphology
corresponds to the region of phase inversion, that is,

Figure 5 Domain size distribution of uncompatibilized ny-
lon/EPR blends N10, N30, N70, and N90.

Figure 6 Number-average diameter as a function of com-
position of nylon/EPR blends.
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the region of cocontinuous phases. The increase in the
domain size of the dispersed nylon-6 phase with in-
crease in concentration of the nylon-6 is associated
with the coalescence of the drops. As coalescence in-
creases drops become progressively larger and more
deformed, ultimately producing fibrils.28–30 This is in
agreement with the studies of Danesi and Porter.28

After the phase inversion, we can once more observe a
spherical morphology now made of EPR particles. In
Figure 4(d) where nylon-6 is 70 wt %, we can observe
holes of the EPR domains extracted by the solvent.
When EPR is the dispersed phase, the size of the
domains is again spherical but coarser and larger than
the nylon-6 domain of the same concentration. This is
associated with the high viscosity of the rubber phase,
which resists the agglomeration of nylon domains. In
fact, when the matrix phase is more viscous, the
higher shear forces and hence the decreasing collision
times along with a more difficult matrix interlayer film

drainage between the colliding droplets reduce the
probability for coalescence. So it is clear that coales-
cence is more predominant in the case of the dispersed
EPR phase in the low-viscosity nylon-6 matrix.

The distribution of the domains was quantified by
image analysis. The domain size distribution curves of
the blends as a function of composition are given in
Figure 5. The blends N10 and N90 show a narrow
distribution, whereas N30 and N70 show a broad one.
The figure clearly indicates that the particle size dis-
tribution becomes wider with an increase in the dis-
persed phase concentration. This can be associated
with the dynamic equilibrium between breakup and
coalescence in more concentrated systems. The num-
ber-average diameter is plotted as a function of com-
position in Figure 6. The results are in agreement with
the discussion in the previous paragraph. The EPR
domain size is larger than that of nylon-6 at the same

Figure 7 Viscosity as a function of shear rate of compati-
bilized nylon-6/EPR blends. N30 with 0, 1, 2.5, 5, and 10 wt
% graft copolymer.

Figure 8 Viscosity as a function of shear rate of compati-
bilized nylon-6/EPR blends. N70 with 0, 1, 2.5, 5, and 10 wt
% graft copolymer.

TABLE II
Predictions of Phase Inversion Point

Predicted weight fraction of EPR at which cocontinuity occurs

Shear rate (s�1) �Nylon/�EPR Paul and Barlow Metelkin and Blekht Chen-Su model Ho model

5 0.51 0.38 0.90 0.59 0.56
10 0.57 0.41 0.85 0.59 0.57
20 0.59 0.41 0.84 0.58 0.57
30 0.55 0.40 0.86 0.59 0.57
50 0.62 0.43 0.81 0.58 0.58

100 0.60 0.42 0.83 0.58 0.57
200 0.63 0.43 0.81 0.58 0.58
300 0.66 0.45 0.78 0.58 0.58

PROPERTIES OF NYLON-6/EPR BLENDS 257



Figure 9 Number-average diameter and viscosity as a function of wt % of compatibilizer.

Figure 10 SEM micrographs of 30/70 nylon-6/EPR blend as a function of compatibilizer loading: (a) 0, (b) 5, and (c) 10 wt
% graft copolymer.
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volume fraction, which is explained on the basis of the
effect of matrix viscosity on the coalescence. With the
more viscous EPR as the matrix phase, drainage of the
matrix filler interlayer between colliding droplets be-
come more difficult, thus reducing coalescence.

Region of phase inversion

A change in composition or viscosity ratio has a
marked effect on the location of the region of phase
inversion. Several empirical relations have been pro-
posed in the literature, to describe the point of phase
inversion. Paul and Barlow31 and Jordhamo et al.32

reported an empirical model based on the melt viscos-
ity and the volume fractions. According to these au-
thors the phase-inversion point is given by

�1/�2 � �1��̇�/�2��̇� (10)

where the viscosities are taken at the shear rate of
blending. This equation, however, is limited to low
shear rates, and does not account for the effect of
interfacial tension between phases. Nevertheless, this

equation gives a good indication to shift the phase
inversion of a polymer blend.

Chen and Su33 proposed an equation

�hv/�lv � 1.2��hv/�lv�
0.3 (11)

where hv and lv denote the high- and low-viscosity
phase, respectively. Chen and Su explained the asym-
metry as a result of postmixing coarsening, which
depends more heavily on the matrix viscosity, an ef-
fect that will be more pronounced at compositions rich
in the low-viscous phase. Ho et al.34 correlated these
data with a relation between volume fraction and
torque ratio, where they assumed the torque ratio and
viscosity ratio to be equal.

�1/�2 � 1.22��1��̇�/�2��̇��0.29 (12)

Metelkin and Blekht35 used the theory of Tomo-
tika36 to describe the phase inversion in polymer
blends. Their model is based on the instability of a
liquid cylinder surrounded by another liquid. The
resulting equation is then

Figure 11 SEM micrographs of 70/30 nylon-6/EPR blend as a function of compatibilizer loading: (a) 0, (b) 1, (c) 2.5, (d) 5,
and (e) 20 wt % graft copolymer.
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�1 � �1 � �1/�2�1 � 2.25 log �1/�2

� 1.81�log �1/�2�
2���1 (13)

The predicted phase-inversion points calculated from
eqs. (11)–(13), using viscosities obtained in the shear
rate range from 5 to 300 s�1, are given in Table II. The
phase-inversion region calculated from the above
models is not able to make a correct prediction of the
composition range. According to the phase morphol-
ogy by SEM the phase inversion takes place between
30 and 70 wt % of nylon-6 or rubber.

Rheology of reactively compatibilized blends

The addition of compatibilizer to polymer blends af-
fects the flow behavior because it changes the interac-

tion of the components at their interface. The viscosity
of a polyamide/polypropylene blend was found to
increase when compatibilized with maleic anhydride
grafted styrene–(ethylene-co-butylene)–styrene copol-
ymer (SEBS-g-MA), as a consequence of chemical re-
actions occurring between amine and anhydride
groups.37,38 Germain and Genelot39 reported that the
addition of copolymer increases the dynamic viscosity
of polypropylene/polyamide-6 blends. Similar results
were also reported by Nishio et al.40

Here we report on the influence of reactive blending
on the rheological behavior of nylon/EPR blends. In
Figures 7 and 8 flow curves are displayed for the
30/70 and 70/30 nylon-6/EPR blends, respectively,
with and without compatibilizer. The effect of com-
patibilization is quite significant. The viscosity in-
creased with compatibilizer loading. Figure 9 shows
the variation of viscosity as a function of compatibi-
lizer loading. With increasing compatibilizer a level-
ing off at higher loadings follows loading the initial
increase in viscosity, which is an indication of the
interfacial saturation. The mechanism of compatibili-
zation by the addition of maleic modified rubber to
nylon-6/EPR blends can be explained as follows. Ini-
tially the modified rubber EPR-g-MA reacts with ny-
lon-6, forming the graft copolymer EPR–MA-g-nylon.
The newly formed compatibilizer locates at the inter-
face between the nylon and the rubber. Interfacial
location is shown in the following schematic:

The graft copolymers formed at the interface increase
the interfacial friction under shear stress. The graft

Figure 12 SEM micrographs of 30/70 nylon-6/EPR blend as a function of compatibilizer loading: (a) 0 and (b) 1 wt % graft
copolymer.

Figure 13 Domain size distribution of 30/70 nylon-6/EPR
blend as a function of compatibilizer loading.
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copolymer formed locates at the interface, leading to
an increase in the interfacial thickness. This will result
in effective stress transfer between the dispersed
phase and the continuous phase and an increase in
interfacial adhesion. This contributes to the reduction
in interlayer slip and therefore to an increase in vis-
cosity.

Morphology of reactively compatibilized blends

The morphology of the reactively compatibilized
blends was followed as a function of compatibilizer
concentration. Blends without compatibilizer ex-
hibit dispersion morphology with spherical parti-
cles, at least outside the cocontinuity system. The
interface is well defined, indicating weak interfacial
adhesion between the dispersed and the matrix
phases. The presence of compatibilizer significantly
reduces the size of the dispersed phase and shows
good interfacial adhesion. The effect of maleic-
modified rubber as a reactive compatibilizer on the
morphology of 30/70 nylon-6/EPR blend is demon-
strated in the SEM micrographs of Figure 10(a)–(c).

The compatibilized blends give more uniform and
finer spherical particles of the dispersed phase. The
particle diameter of the dispersed phase decreases
as a function of compatibilizer loading, leveling off
at about 5 wt % graft copolymer concentration. An
increase in viscosity and a reduction in domain size
when adding compatibilizer (Fig. 9) indicates that
the maleic-modified rubber acts effectively as a re-
active compatibilizer. The leveling off at both do-
main size and viscosity is an indication of interfacial
saturation. The in situ formed graft copolymer tends
to anchor along the interface, thus performing as an
effective compatibilizer in the blend. The same
trend can be seen in the morphology changes for the
70/30 nylon/EPR compatibilized blend [Fig. 11(a)–
(e)]. Addition of compatibilizer beyond the critical
concentration will lead to micelle formation.
Sundararaj and Macosko41 showed that formation of
micelles in PS/PMMA blends occurs when the con-
centration of PS-co-PMMA diblock copolymer be-
comes larger than 1–2 wt %. The critical concentra-
tion for micelle formation depends on the structure
and the molecular weight of the copolymer.

Figure 14 SEM micrographs of uncompatibilized nylon-6/EPR blends as a function of shear rate at 10, 100, 200, and 300 s�1.

PROPERTIES OF NYLON-6/EPR BLENDS 261



The interfacial bonding upon compatibilization
can be deduced from the SEM micrographs of the
fracture surface of 30/70 nylon-6/EPR blend with 0
and 1 wt % of graft copolymer. In the blend with 0
wt % graft copolymer, nylon-6 domains show no
sign of interfacial bonding. After the addition of
even 1 wt % graft copolymer the adhesion between
the phases increases and the formation of interfacial
bonding is evident (Fig. 12). The domain size distri-
bution curves of the 30/70 nylon-6/EPR blend com-
patibilized with different maleic-modified rubber
loading are given in Figure 13. The uncompatibi-
lized blend shows a broader distribution curve, with
a nonuniform distribution of nylon domains. As the
compatibilizer loading increases the curves become
narrower and the size decreases. This can be ex-
plained based on two factors. As mentioned earlier,

suppression of coalescence attributed to the forma-
tion of compatibilizer shell around the dispersed
phase and the reduction in interfacial tension are
considered the major mechanisms contributing to
these effects.

The morphology of the extrudate collected after the
capillary viscosity measurements was also examined.
Scanning was performed on the periphery as well as
on the center of the extrudate and then at various
shear rates. The SEM micrographs of the uncompati-
bilized 30/70 nylon-6/EPR blend as a function of
shear rate are shown in Figure 14. The domain size of
the dispersed nylon phase decreases with increasing
shear rate at the periphery of the extrudate. At the
center of the extrudate, where the shear rate is essen-
tially zero domain size, remains unchanged (Fig. 15).
For compatibilized blends the domains are almost the

Figure 15 SEM micrographs of uncompatibilized nylon-6/EPR blends as a function of shear rate at the center of the
extrudate.
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same in the periphery and at the center of the extru-
date irrespective of the shear rates (Fig. 16). The lack of
a shear rate effect on the morphology confirms the
stability of the compatibilized blends.

CONCLUSIONS

Melt rheology and morphology of uncompatibilized
and reactively compatibilized nylon-6/EPR blends
were investigated as a function of composition. The
viscosity–composition curves show a well-defined
negative deviation with some blend viscosities lower
than those of the two components. Interlayer slip be-
tween the two phases is considered the major reason
for the negative deviation.

The morphology of the blends was also examined
over the entire range of composition. The domain size
increases with increasing amount of dispersed phase
(nylon-6 or EPR), attributed to coalescence effects. The
size distribution becomes wide with increase in con-
centration of the dispersed phase, again because of a
more pronounced coalescence. Fibrillar morphology
in the case of 50/50 nylon/EPR blend is an indication
of phase inversion.

Maleic anhydride–modified rubber was used to
compatibilize nylon-6/EPR blends. The in situ formed
compatibilizer, located at the interphase, reduced the
interfacial tension, suppressing and enhancing the ad-
hesion between the phases. As a consequence the do-
main size decreased with compatibilizer loading and
leveled off at about 5 wt % compatibilizer. The domain
size distribution also narrowed considerably with the
addition of compatibilizer.

The effect of compatibilization on the rheology of
blend was studied at various shear rates. The viscosity
increased considerably with the addition of 1 wt % of
EPM-g-MA, leveling off at higher concentrations of
the copolymer. Contrary to the case of uncompatibi-
lized blends the morphology of the compatibilized
blends was quite stable with respect to changes in the
shearing conditions.
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