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ABSTRACT: Measurements of the tear strength of EPDM/PP thermoplastic elastomers
(EPDM/PP TPEs, Santoprene 201-87) were carried out at various rates and tempera-
tures. In addition, a cutting technique developed recently was adopted to measure the
fracture energy in a process where a well-controlled geometry of the crack tip was
obtained. Results show that the EPDM/PP TPEs possess a relatively high tear strength
of 10.40 6 0.94 kJ/m2 at room temperature. Furthermore, good tear strength is still
preserved, about 1.87 6 0.38 kJ/m2, at 150°C, where some PP crystals are melted and
start to flow. In contrast, the intrinsic strength of EPDM/PP TPEs determined from a
cutting test is varied slightly, 700–1000 J/m2, over a wide range of temperatures and
rates. A comparison of the fracture energy measured by tearing and cutting tests is
provided and discussed. The energy density per unit volume of EPDM/PP TPEs deter-
mined from the cutting test is 9.7 GJ/m3, which is about twice larger than that for the
rupture of COC bonds at room temperature. It is suggested that plastic yielding is a
more effective process to enhance the toughness than is simply viscoelastic motion.
© 2000 John Wiley & Sons, Inc. J Appl Polym Sci 75: 1033–1044, 2000
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INTRODUCTION

For decades, much attention has been paid to
thermoplastic elastomers (TPEs) from practical
and scientific points of view. Due to their unique
microstructure, TPEs are noted for their attrac-
tive elastic properties at room temperature, their
flowability at high temperatures, and a remelting
process for recycle use. The elastic performance is
attributed to the physical crosslinks (domain for-
mation) resulting from the segregation of differ-
ent phases. There have been many studies of

structural changes which accompany the defor-
mation of TPEs,1–5 especially the styrene–buta-
diene–styrene (SBS) triblock copolymers. Many
researchers combined the observation of microdo-
main deformation with structural studies from
both small-angle X-ray scattering and transmis-
sion electron microscopy (TEM). Emphasis has
been put on the stress–strain response and its
relation to the microdomain deformation. On the
other hand, systematic investigation of the frac-
ture energy and fracture mechanism have re-
ceived much less attention. In previous articles,6,7

we explored the fracture energies of SBS block
copolymers at various temperatures and rates.

It is generally recognized that polypropylene
(PP) possesses good mechanical properties at
room temperature. However, due to a relatively
high glass transition temperature, about 0°C, PP
shows brittle behavior at low temperatures. To
improve the impact strength at low temperatures,
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PP has been usually blended with different elas-
tomers, such as ethylene–propylene rubber (EPR)
and styrene/ethylene–butene/styrene (SEBS)
triblock copolymers. Recent developments of dy-
namic vulcanization of ethylene–propylene–diene
rubber (EPDM) with PP by Coran and Patel8 have
made the EPDM/PP TPEs available. In prepara-
tion of EPDM/PP TPEs, phase-inverse techniques
are generally used to make the minor components
(PP) to form the continuous phase by appropri-
ately adjusting the volume and the viscosity ra-
tios of both components. Thus, EPDM rubbers
particles with diameters of several micrometers
are dispersed in the PP matrix when dynamic
vulcanization of 60/40 EPDM/PP blends is carried
out.

The physical characterization of EPDM/PP
TPEs (Santoprene 201-73), using wide-angle X-
ray diffraction, transmission electron microscopy,
and differential scanning calorimetry (DSC), was
carried out recently by Yang et al.9 Although
EPDM and PP are immiscible in a quiescent
state, phase mixing of both is found in EPDM/PP
TPEs due to the high shear stresses in the process
of dynamic vulcanization. It has been found that a
small amount of PP which initially dissolves in
the EPDM phase and does not have a chance to
diffuse out before the EPDM chains are fully
crosslinked is trapped in the rubber particles.
Moreover, the sizes of PP crystals in the matrix
are reduced because of the presence of a small
amount of EPDM which makes the crystallization
more difficult. These fragmented PP lamellae
may serve as tie points to connect the amorphous
PP segments. Young et al.9 concluded that the
excellent strain recovery of EPDM/PP TPEs are
due to the presence of these fragmented crystal-
lites. Deformations of EPDM/PP TPEs at high
strains were studied by Kikuchi et al.10 using a
finite element simulation method. The preserva-
tion of the elasticity of the ligament matrix be-
tween EPDM particles is considered to account
for the strain recovery as well.

To reveal the structure of EPDM/PP TPEs, El-
lul et al.11 applied scanning transmission electron
microscopy to observe the domain morphology of
thick samples (about 1 mm). It has been pointed
out that the crosslinking density of EPDM plays
an important role in reducing the tensile set and
increasing the tensile strength of TPEs.8 Swollen-
state 13C-NMR spectroscopy has been success-
fully applied to estimate the crosslinking densi-
ties in EPDM-based TPEs.11 Recently, a compre-
hensive review article on the EPDM/PP TPEs

prepared by dynamic vulcanization was pub-
lished.12

In this study, investigations concerned with
the effects of temperature and the rate on the
strength of EPDM/PP TPEs were extensively in-
vestigated. Fracture energies were determined
using a conventional tear test and a cutting test
developed recently.

EXPERIMENTAL

Sample Preparation

The EPDM/PP TPEs, named Santoprene 201-87,
were obtained from Advanced Elastomer Systems
Co. (Akron, OH). The weight fraction of the
EPDM component is 0.52, determined using a
xylene solvent to extract the PP component at
135°C. Test samples were prepared using the
compression-molding method, first melting at
180°C for 20 min and then cooling in the ambient
condition to the room temperature. The final
thickness of the EPDM/PP TPE sheets was about
1.0 mm. Thermal properties, including the glass
transition temperature, melting temperature,
and crystallinity of the samples were measured
using DSC (DuPont 910) with a heating rate of
10°C/min from 2100 to 200°C.

Measurements of Fracture Energy

Tear Test

The trouser tear test was carried out to determine
the tear strength of the EPDM/PP TPE. This tear
strength is considered to represent the fracture
energy, Gc. To prevent a tear deviation, the strip
samples, 100 3 20 3 1 mm, was scored on one
side with a razor blade along the centerline to a
thickness of 0.7 mm. Thus, about 0.3 mm of the
thickness remained to be torn through. The frac-
ture energy, Gc, is calculated using eq. (1):

Gc 5 2lf/t (1)

where l is the extension ratio of the tear legs; f,
the force to propagate a tear; and t, the torn
thickness. A schematic representation of the tear
test is shown in Figure 1. Measurements of the
fracture energies were carried out at various tem-
peratures (25–150°C) and at different tearing
rates: R 5 8.3 mm/s to 8.3 mm/s. Each experi-
mental result was an average of five tear tests.
The fracture surface of the torn samples was ex-
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amined using a scanning electron microscope
(SEM, Topon ABT-60).

Cutting Test

In the cutting test, a sharp blade is applied to cut
through materials. Previous studies13–16 showed
that the measured fracture energy is significantly
reduced when a sharp blade is applied at the tip of
a crack. This phenomenon was attributed to a
constant crack-tip diameter, which equals the
sharpness of the blade, in the process of fracture.
In a cutting test, the pulling energy P and the
cutting energy C are given as follows15,16:

P 5 2lfA~1 2 cos u!/t (2)

C 5 lf/t (3)

where f is the cutting force; fA, the pulling weight;
t, the cut thickness; and 2u, the angle between the
two legs. Figure 2 shows a schematic sketch of the
cutting test. Thus, by measuring the cutting force
and the cutting angle, the fracture energy Gc is
calculated from the sum of energies expended in
both pulling and cutting:

Gc 5 P 1 C (4)

Details of the cutting characteristics were given
elsewhere.6,15 The cutting tests were carried out
at various temperatures (25–150°C) and cutting
speeds (0.83 mm/s to 0.83 mm/s). Each experimen-
tal value of Gc was obtained from at least 12
measurements.

Tensile Properties

The tensile properties of the EPDM/PP TPE were
determined using an Instron tensile testing ma-
chine equipped with an extensometer. The gauge
length was 10 mm and the sample width and
thickness were 4 and 0.8 mm, respectively. Tests

Figure 2 Schematic representation of a cutting test.

Figure 1 Schematic representation of a tear test.
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were conducted with various strain rates, ė, at
different temperatures (25–80°C). The strain en-
ergy density at break, U9b, was determined from
the area under the stress–strain curve. The
Young’s modulus E and breaking stress sb were
measured as well.

RESULTS AND DISCUSSION

Figure 3 shows the DSC curve of the EPDM/PP
TPE at a heating rate of 10°C/min. A broad glass
transition temperature, about 247.8°C, of the
EPDM phase was observed, whereas the glass
transition for the PP phase, about 0°C, revealed
by a dynamic mechanical analyzer,9 is not ob-
served from the DSC thermographs. Moreover, an
apparent melting peak is evident at 158.5°C for
the PP phase and the onset of melting is 115°C.
The crystallinity is about 16.7%, determined from
the ratio of the melting enthalpy to the 100%
crystalline PP, 209 J/g.

Tearing Characteristics

On tearing the EPDM/PP TPE, two types of fail-
ure modes are observed, that is, steady tearing

and stick–slip tearing. It seems that steady tear-
ing is the dominant fracture process when the
EPDM/PP TPE is torn through. Stick–slip tearing
takes place only at high temperatures and low
tearing rates, as shown by the filled symbols in
the Figure 4. This is in contrast to that for tearing
SBS block copolymers which shows stick–slip
tearing at room temperature.6 When stick–slip
tearing occurs, the minimum force is used to de-
termine the fracture energy by eq. (1) and the
crosshead speed is applied to represent the appar-
ent tearing rate, R. From Figure 4, it is evident
that the Gc measured by the tear test decreases
when measurements are carried out at high tem-
peratures. Values of Gc are decreased from 10.40
6 0.94 kJ/m2 at room temperature to about 1.87
6 0.38 kJ/m2 at 150°C. On the other hand, the
effect of the tearing rate on Gc is negligible when
steady tearing takes place. However, an apparent
increase in the fracture energy is obtained once
the stick–slip phenomenon occurs, as shown in
Figure 4.

The exact mechanism to cause the transition
from steady to stick–slip tearing is uncertain at
present. One possible explanation for the stick–
slip tearing is the existence of an anisotropic na-
ture at the crack tip. Gent and Kim17 showed that

Figure 3 DSC thermograph of the EPDM/PP TPE.
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the measured tear strength of elastomers is
higher for a crack to propagate perpendicular to
rather than parallel to the predrawn directions.
According to Figure 4, the rate–temperature su-
perposition of the tear strength, which was suc-
cessfully applied to some elastomers,18,19 seems
infeasible for the EPDM/PP TPEs. This is due to
the complex interaction between the two phases:
the dispersed EPDM particles and the continuous
PP matrix.

It has been pointed out that there is a close
relation between the fracture energy and the torn
surface.6 A rough torn surface usually accompa-
nies a high fracture energy. Figure 5 shows the
SEM micrographs of the fracture surface of sam-
ples torn at room temperature. No apparently
isolated EPDM particles (domains) or voids are
detected. It is evident that small-scale yielding of
the PP matrix takes place and features of parti-
cle-like protrusion are observed [Fig. 5(b,d)]. The
small-scale yielding is attributed to the deforma-
tion of the fragmented PP lamellae which are also
responsible for the more elastomerlike nature of
EPDM/PP TPEs.9 A rough but uniform torn sur-
face is found [Fig. 5(a,c)], which accounts for both

the large fracture energy and the process of
steady tearing. Moreover, the roughness of the
fracture surface is similar [Fig. 5(b,d)] regardless
of the tearing rates applied. It is interesting to
note that the dimensions of the particle-like pro-
trusion or the “valley” for the counterpart are 1–3
mm, in a similar order with EPDM domains re-
vealed by TEM.9 Thus, we expect that the frac-
ture locus is at the interface between the EPDM
particles and the PP matrix.

It has been pointed out that partial miscibility
of EPDM and PP takes place during dynamic
vulcanization due to the elevation of lower critical
solution temperature at high shear stresses.9 La-
mellae of PP crystals in the EPDM particles were
located near the interface. Thus, the PP molecu-
lar chains entangled across the matrix and the
dispersed phase contribute to the enhanced inter-
facial strength. On tearing EPDM/PP TPEs,
small-scale yielding of the PP matrix takes place
first, although a large-scale yielding is absent
from the apparent stress–strain relation. The
amorphous PP segments between the fragmented
PP lamellae are stretched to a highly extended
status. Stress transfer across the interface is ef-
fective at this stage due to the presence of PP
chains anchored in both phases. Since cavitation
in the EPDM phase is not found during tensile
deformation,10 the possible location for crack ini-
tiation could be either in the PP matrix or at the
interface. In consideration of the stress concen-
tration around the EPDM particles and good elas-
tic (less ductile compared to the neat PP) behavior
of PP matrix, breaking of the PP chains across the
interface initiates the fracture process. Further
propagation of the crack is followed along the
interface.

When stick–slip tearing occurs, two different
morphologies of the torn surface are repeated
along the tear path, as shown in Figure 6(b,c) for
the stick and slip regions, respectively. The sam-
ple was torn at 150°C and 8.3 mm/s. A relatively
smooth and small roughness is observed in the
slip region where fast crack growth takes place.
However, small-scale yielding of the PP matrix is
still observed in the stick region where crack
growth is arrested and an increasing tear force is
detected. The tear strength at this tearing rate is
2700 6 1000 J/m2. At a higher tearing rate, 8.3
mm/s, a process of steady tearing is observed
again, whereas a smaller tear strength is ob-
tained, 1460 6 70 J/m2. Figure 7 shows SEM
micrographs of the torn surface. Yielding of the
matrix is barely seen and the torn surface is uni-
form.

Figure 4 Tear strength, GC, of EPDM/PP TPE versus
tearing rate at different temperatures: (open symbols)
steady tearing; (filled symbols) stick–slip tearing.
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Cutting Characteristics

When a fresh blade is used to cut the EPDM/PP
TPEs continuously, the sharpness of the blade is
gradually reduced. Thus, a larger force is re-
quired to cut through the materials, which results
in an unexpected increase in the fracture energy.
As shown in Figure 8, the fracture energies mea-
sured by continuously cutting increase gradually
and reach a stable value, about 950 J/m2, after a
cutting length of 15 cm. It implies that, initially,
the sharpness of the blade is significantly reduced
until a cutting length of 15 cm, where the blade
tip diameter holds constant thereafter. A similar

phenomenon has also been observed in cutting
styrene–butadiene rubbers.15 However, it is dif-
ferent from that of the cutting of SBS block copol-
ymers, which shows a constant Gc until a critical
cutting length is reached where the measured Gc

value starts to increase.6 According to Figure 8,
meaningful and reproducible results were ob-
tained only for a fresh blade after cutting a dis-
tance of more than 15 cm. In addition, the blade
was replaced after being used to cut a distance of
45 cm.

Figure 9 shows the plot of the cutting energy,
C, versus the pulling energy, P, at room temper-

Figure 5 SEM micrographs of specimens torn at T 5 25°C: (a,b) R 5 8.3 mm/s; (c,d)
R 5 8.3 mm/s.
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Figure 6 SEM micrographs of specimens torn at T 5 150°C and R 5 8.3 mm/s where
stick–slip tearing occurs; (a) fracture surface of the whole samples; (b) stick region; (c)
slip region.
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ature at a rate of 83 mm/s. It should be noted that
friction between the razor blade and the sample is
evident when the pulling energy is small: P
, 100 J/m2. When silicone oil is applied to the tip

of the blade, reduction of the friction, shown by
the drop of the cutting force and thus the cutting
energy, is observed. Similar results have been
found in cutting styrene–butadiene rubbers15

and SBS block copolymers.6 The details of the
plots were discussed elsewhere.6

According to eq. (4), the fracture energy is de-
termined from the intercept, about 970 6 65 J/m2,
by the linear line with a slope of 21 in the region
where the pulling energy is smaller than 600
J/m2. Similar procedures have been conducted on
cutting the EPDM/PP TPE at different tempera-
tures and various cutting speeds.

Figure 10 shows the results obtained for sam-
ples measured at 150°C and R 5 83 mm/s. From
the plot, a value of Gc, 910 6 16 J/m2, was de-
duced. Although one-fourth of the PP crystals was
melted at 150°C, as shown in Figure 3, insignifi-
cant reduction of the Gc is found. Indeed, the
effect of temperature on the fracture energy mea-
sured by cutting is not pronounced in the temper-
ature range, 25–140°C, as shown in Figure 11.
The effect of the cutting speed on the Gc is rather
small except at a high temperature where a rela-
tively low Gc is found at a low cutting speed
(150°C and 0.83 mm/s). By taking the average of
the Gc values at various cutting speeds, the ap-
parent fracture energies at different tempera-
tures were determined and are tabulated in Table
I. The Gc values measured by the cutting test
decreases slightly from 1000 to 750 J/m2 for test

Figure 7 SEM micrographs of specimens torn at T
5 150°C and R 5 8.3 mm/s where steady tearing oc-
curs: (a) fracture surface of the whole specimen; (b) torn
surface.

Figure 8 Effect of cutting length on the measured
fracture energy; bluntness test of the razor blade: (E)
first blade, (‚) second blade; (h) third blade; (F) fourth
blade.

Figure 9 Cutting energy, C, versus pulling energy, P,
at T 5 25°C and R 5 83 mm/s: (filled symbols) with
silicone oil applied at the blade tip; (open symbols)
without silicone oil.
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temperatures from 25 to 150°C. However, it
should be noted that the fracture energy is even-
tually zero at a temperature higher than 175°C
where complete melting of the PP crystals takes
place and polymer chains start to flow.

Comparison of Gc Obtained from Tearing and
Cutting

In general, the fracture energy determined from
the tear test is much higher than that obtained
from the cutting test. Table I also shows the vari-
ations of the fracture energies obtained from the
tear test at different temperatures. The effect of
temperature on the measured Gc is more pro-
nounced when a tear test is conducted, from
10,400 to 1340 J/m2 for test temperatures from 25
to 150°C.

Thomas showed that the fracture energy is
quantitatively related to the strain energy den-
sity of the materials in the vicinity of the crack
tip, as follows20:

Gc 5 dUb (5)

where d is the diameter of the crack tip and Ub is
the strain energy per unit volume. Thus, the mea-
sured fracture energy depends on two factors:
One is the strain energy density and the other is
the diameter of the crack tip. The former is the
intrinsic material properties. The latter, however,
is associated with the process of fracture. There-
fore, fracture strength can be enhanced when the

failure locus is carefully controlled to render a
blunt crack tip. “Knotty” tearing is such a fracture
process to result in toughness improvement in
carbon black-filled elastomers.21

On tearing an elastomer, the diameter of the
tear tip is found to depend on the tearing rates
and temperatures and is in the order of 0.1–1
mm.15,21 In cutting a material, however, the crack
tip diameter induced by a sharp blade is about 0.1
mm, which is determined by the blade tip. Thus, a
significant benefit from the cutting test is that a
constant d is obtained during the test. Therefore,
the intrinsic strength of the EPDM/PP TPEs, Ub,
can be determined from the fracture energy mea-
sured by the cutting test. In contrast, the fracture
energy measured from a tear test is a resultant
contribution from both d and Ub.

The intrinsic strength, Ub, of EPDM/PP TPE is
calculated to be about 7.4–11.7 GJ/m3 using a
crack-tip diameter of 0.1 mm. It is almost twice
larger than that for COC bond rupture, about 5
GJ/m3. When tearing is carried out, on the other
hand, the tear-tip diameter is estimated to be
about 1 mm at room temperature. At 150°C, a
sharper crack tip with a diameter about 0.2 mm is
deduced.

Figure 11 Fracture energy, GC, determined from
cutting test at various rates and temperatures.

Figure 10 Cutting energy, C, versus pulling energy,
P, at T 5 150°C and R 5 83 mm/s.

FRACTURE ENERGY OF EPDM/PP THERMOPLASTIC ELASTOMER 1041



A comparison of measured Gc values of differ-
ent polymers from both cutting and tear tests is
shown in Table II. It is clear that the fracture
energy measured by the cutting test is always
smaller than that by the tear test owing to the
geometric difference in crack tips. It seems that
thermoplastic (LDPE and HDPE) possess higher
intrinsic strength, compared with elastomers (sil-
icone and styrene–butadiene rubbers). TPEs
(SBS and EPDM/PP) have an intermediate
strength because of their possession of plastic and
elastomeric characteristics. Further implication
is that plastic yielding could be a more effective
process for energy dissipation than is simply vis-
coelastic motion.

Tensile Properties

The effect of strain rate, ė 5 R/gauge length, on
the stress–strain relation of EPDM/PP TPE is
shown in Figure 12 at room temperature. When
the rate of strain increases, the breaking stress
slightly increases but the elongation at break de-
creases. Figure 13 shows the temperature effect
on the stress–strain relation at a constant strain
rate, 8.3 3 1023 1/s. The elongation at break is

found to increase with temperature, from 2.8 at
25°C to 10.0 at 80°C. It should be noted that the
crystallinity of PP remains unchanged, as seen
from Figure 3, in the temperature range studied.
Thus, the pronounced drawability of EPDM/PP
TPEs at 80°C is attributed to the pull-out of PP
chains from the lamellae crystals. The value of
breaking stress, however, is decreased from 8.2 to
4.8 MPa, correspondingly.

The effect of temperature on the Young’s mod-
ulus, E, and breaking stress, sb, is more pro-
nounced than that of the strain rate, as shown in
Figures 14 and 15. Generally speaking, the
Young’s modulus of EPDM/PP TPEs depends
mainly on the rigid PP crystals at low strain,
whereas breaking stress is associated with the
ability of deformation at large strain. As the tem-
perature is increased, the softness of the frag-
mented PP crystals makes the reinforced effect
less pronounced. Indeed, a significant reduction of
the Young’s modulus is found, from 254 6 40 to 25
6 6 MPa, for a temperature from 25 to 80°C. At
the corresponding temperature change, the
breaking stress is reduced only from 8.3 6 0.2 to
4.6 6 0.8 MPa. However, the energy density at
break, U9b, determined from the area under the

Table I Effect of Temperature on Fracture Energies of EPDM/PP TPE
Determined from Cutting Test and Tear Test, Respectively,
and U*b Obtained from the Tensile Test

Temperature
(°C)

Gc (J/m2)
Cutting

Gc (J/m2)
Tear

U9b
(MJ/m2)

25 927 6 30 10,400 6 940 18.9 6 2.5
50 1025 6 230 8660 6 455 19.7 6 2.9
80 1170 6 140 5035 6 770 22.9 6 6.4

120 840 6 115 3655 6 240 —
140 825 6 70 2255 6 150 —
150 735 6 160 1340 6 160 —

Table II Fracture Energies of Different Materials Determined from Cutting Test and Tear Test

Polymer
Gc (J/m2)
Cutting

Gc (J/m2)
Tear Reference

Silicone rubber 70 215 6 15 16
Styrene–butadiene rubber 190 6 15 630 6 30 15
SBS block copolymers 570 6 20 12,650 6 650 6
SBS crosslinked with 0.1 phr DCP 375 6 12 4590 6 280 6
EPDM/PP TPEs 970 6 65 10,400 6 940 This work
LDPE 1000 6 200 — 16
HDPE 4000 6 500 — 16

Test conditions: room temperature, 83 mm/s.
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stress–strain curve, remains more or less con-
stant in spite of the different temperatures and
strain rates being used, as shown in Figure 16
and Table I. It is significantly lower than the Ub
values, 7.4–11.7 GJ/m3, determined from the cut-
ting test. It is attributed to the presence of edge
flaws in the tensile samples.15 Of course, the me-
chanical strength decreases greatly when the
temperature is close to the melting temperature
of the PP crystals.

CONCLUSIONS

Contribution of the two phases, the continuous
PP matrix and the dispersed EPDM particles, to
the fracture energy of EPDM/PP TPEs is rather
complex. On tearing EPDM/PP TPEs, it seems
that steady tearing is the dominant fracture pro-

cess. The stick–slip fracture process takes place
only at high temperatures and low tearing rates.
Good tear strength, about 10.40 6 0.94 kJ/m2,
was found at room temperature. The tear
strength decreases with increasing temperature,
but a relatively high tear strength, about 1.87
6 0.38 kJ/m2, was preserved at 150°C, where a
quarter of the PP crystals were already melted. In
contrast, the intrinsic strength of the EPDM/PP
TPEs determined from the cutting test is varied
slightly, 700–1000 J/m2, over a wide range of
temperatures and rates. It seems that EPDM/PP
TPE possesses excellent melt strength at high
temperatures owing to the interaction of two
phases: the presence of small fragmented PP crys-
tals and fully crosslinked EPDM dispersed do-
mains. Above all, good interfacial strength be-
tween them is obtained due to the process of dy-

Figure 14 Young’s modulus, E, of EPDM/PP TPE
versus strain rate at different temperatures.

Figure 15 Breaking stress, sb, of EPDM/PP TPE ver-
sus strain rate at different temperatures.

Figure 12 Stress–strain relation of EPDM/PP TPE
at different strain rates (room temperature).

Figure 13 Stress–strain relation of EPDM/PP TPE
at different temperatures. Strain rate 5 8.3 3 1023 1/s.
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namic vulcanization which promotes the
miscibility of PP and EPDM.
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2. Séguéla, R.; Prud’homme, J. Macromolecules 1988,
21, 635.
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Figure 16 Strain energy density at break, U9b, of
EPDM/PP TPE versus strain rate at different temper-
atures.
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