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Abstract : Polypropylene and rubbers of ethylene-propylene copolymer of similar compositions were
melt blended to examine their mechanical and morphological properties. With increase in rubber con-
tent, the Izod impact strength rose, while tensile and flexural strength and their moduli decreased.
Improvement of impact strength was ascribed to the size and distribution of the rubber particles ra-
ther than those of spherulites. Impact strength increased until the size of the rubber particles dimini-
shed down to 0.3um. The lower was the melt viscosity of the rubber, the smaller became the size
of the dispersed particles. Amelioration of impact strength appeared more evidently at higher test
temperatures and its abrupt increase seemed to be due to the formation of cocontinuous phase of
the two components, which was observed at a lower rubber content as the melt viscosity of the rub-

ber increased.
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Tabie 1. [zod Impact Strength of Rubber Filled Polypropylene

jat
[

3

(Kg; cm/cm?)

a5 0% 6% 10% 15% 20% 25% 40%
EPDM 1.4+0.1 2.1+£0.06 2.4%0.29 3.0+0.39 3.6+0.17 3,7+0.18 10,8+ 0.42
20c EPMH 1.4+0.1 2.6+0.06 3.2+0.23 5.3+0.4 6.3+0.32 7.3+0.29 - *
EPML 1.4+0.1 3.5+0.32 5.1+0.75 5,9+0.5 7.2+0.15 10.1+0.35 - *
EPDM 1.2+0.06 1.9+0 2,2+0.06 2.2+0,29 2,4+0.06 3,0+0.17 6.7+0.32
0c EPMH 1.2+0.06 1.9+0.29 2.2+0.12 2.7+0.06 3.4+0.12 3.6+0.2 - *
EPML 1.240.06 1.6+0.4 1.7+0.32 2.5+£0.65 2.6+0.42 4.3+0.44 — *
EPDM 1.1+0.1 1.8+0.3 2.0+£0.21 2.1+0.19 2,4+0.16 2.5+0.21 6.0+0.42
—20Cc EPMH 1.1+0.1 2.0+0.31 1.9t0.06 2.0+0.15 2.1+0.14 2.9+0.26 — *
EPML 1.1£0.1 1.3+0 1.4+0 2.1+0.23 2.1£0.3 1.8£0.15 7.1+0,22
EPDM 1.2+0 2.0+0.06 1.9+0.25 1,9+£0.37 2.2+0.06 2.2+0.06 3.7+0.53
—40C EPMH 1.2+0 1.5+0.35 1.8%0.27 2.0+0.06 2.0%+0 2.4+ 0.06 4.4+0,23
EPML 1.2+0 1.3£0.1 1.2£0.06 1.6+0.06 1.6+0.1 1.8+ 0 4,1+0.17
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Table 2. Characteristics of PP and EPR

PP .
MI@230C, Mooney H %
’ tent ! JoH
Polymer conten 216Kg) MLy 4(100C) Remarks
(Wt %)
PP 100 8.0 - —
EPDM 27 0.4 88 ENB 150
(I, Value)
EPMH 27 0.7 70 EPM (High
Viscosity)
EPML 26 35 24 EPM (Low
Viscosity)
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Fig. 1. Scanning electron microscope of the fractured

surface of the PP/EPR blends : Fig. 1-A : PP/EPDM
blends [(1) EPDM 6 wt%. (2) EPDM 10 wt%, (3)
EPDM 15 wt%, (4) EPDM 20 wt%, (5) EPDM 25
wt%, (6) EPDM 40 wt% ], Fig. 1-B : PP/EPMH ble-
nds [(1) EPMH 6 wt%, (2) EPMH 10 wt%, (3)
EPMH 15 wt%, (4) EPMH 20 wt%, (5) EPMH 25
wt% . (6) EPMH 40 wt% 1, Fig. 1-C ; PP/EPML ble-
nds [(1) EPML 6 wt%, (2) EPML 10 wt%, (3)
EPML 15 wt%, (4) EPML 20 wt%, (5) EPML 25
wt%, (6) EPML 40 wt% J.
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Fig. 2. Flexural modulus and strength of the PP/EPR
blends as a function of rubber content ; (@, Q) fle-
xural strength and modulus of PP/EPDM, (W, ) fle-
xural strength and modulus of PP/EPMH, (A, A) fle-
xural strength and modulus of PP/EPML.
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Fig. 3. Tensile strength and modulus of the PP/EPR
blends ; (@, O) tensile strength and modulus of PP
/EPDM, (W, []) tensile strength and modulus of PP
/EPMH, (A, A) tensile strength and modulus of PP
/EPML, (———) model prediction of tensile moduli

using Kerner's theory.®
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