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ABSTRACT: In this article, the rheological and mechanical properties of EPDM/impact-poly-
propylene (impact-PP) binary blends and impact-PP/EPM/EPDM ternary blends were dis-
cussed. Two kinds of EPM having different M. W., EPM, and EPMj, were used. The me-
chanical properties such as tensile strength, elongation, flexural modulus and Izod impact
were evaluated. The mechanical properties for the impact-PP/EPDM binary blends were
found to be generally better than those far impact-PP/EPM,5/EPDM ternary blends. In the
comparison between impact-PP/EPM,/EPDM and impact-PP/EPM/EPDM, also, the me-
chanical properties for impact-PP/EPMz/EPDM were better than those for impact-PP/
EPM,/EPDM suggesting the properties of rubbery component are dominating factor in
determining binary or tertiary blends containing impact-PP.

Keywords: impact PP, ternary blends, morphology, mechanical properties.

M = o} A ¥ 2k WA AtE shEEin] B

<4 74g (envwonmentdl stress cracking)e] gl

EZgzzdd (PP)& ¥4 182 5 7H vFol AAe 73 k! o8 d PPE F¢ Wl wel
w3 A4y shgidel S, A3k (155 C)ol Uz, BEFTEA (LE JHNE FFHA,
36 Polymer(Korea) Vol. 21, No. 1, January 1997



¥ EPP/EPM/EPDM A& Edl =9

impact copolymer2tilx ),* %Eé%l%ihﬂ&} A9

AT Tor I FEFEA 2 AYFE
e DASEA ] BY B £goz Hol A}
53 Aot} gAE FEEA e A dASTA S}
we 2%, 53] Ao 2x (T, —30~26 T) ol

slell M A Zmrt BA8] AdHe RE Bsi,
SRR LEE 3] Sal e Ao=A ASH
A APE ZE FAFTYA Y Al o]o] d&KFAH
2 EPM (ethylene-propylene-monomer)& ©d%
Aol Rl FHel L] Al 4F
o2 FAT 44 ol At B9 Qe
F3A el &4 olddle PP A& W2F ”‘é-—%
A717] $Eke] 1960 dth

rubber) & E3sle 4

HGSL'

o ©

801:
Z7dle FEIF (butyl
AE RS AE i&.o_ﬂ%, a
% EPR 2-& EPDM (ethylene propylene diene
monomer)& E§slo] A4S AlxFhat ik
EPM# 4 EPDM& PPy Zeldlgdl, Eelx
¥ F ZelgyaAd uid 32 238 AsE 1
ARE Wzl "z Fobsta e, 3 EPDMo.
2 17" PPE AH&AF bumper § A A2 H
A ol &= Utk 0|9} 22 o2 EPDME A%
T EAE Falgg 82 (EPDM-modified poly-
olefins)oll tiahs] B AF7} F3=o] ghon o
Hiol 4371 EPDMe] PP W E=l~o] ZA7 59
243 HE 4 SE2Ad B3 Aol hF L o|F

siew EPDMe| o]FAgtEe] 7tust ¢e &
Aol @& A17]= FH 713 (dynamic curing)ol| &
sl M E AgE #lol 7]1go W vl ok

oA Medl upel o] EPME 59| ¥z PP
Abe U =98 JHE FEEAC] BS 2eF
ol vlasldM e 45 A& WEFEAEE Bolvt
dHE FEFIAY AFE Jed EJE F e
EPM-"/‘ gae A e o mtx 43 FA4

& a7y €58 AL WEEA4E a7ee &

SolE QUE FEI ARz AEE] ol
& A% EAD. ol @ oFiel nEe A3 B
Aol PPel WEA4 ZEel EPDMelu
EPMo] A4 wjol sla7idz Q¥E 284
H7t¥l EPDMoly} EPMo| oJw3dt o
e @) 712 A7Se] PP} PEY) 2=
o4 EPDMe) AH&ahd 28] o 8hg A uzu)?

R B

Z2|of A2l A1z 19979 14

gt 4 7lAE 24

rPP/EPDM/CaCo; graft %% ,''"™'* PP/EPDMd]|
Aol o] T w PPE njEgAz 3 A= o

ANE ZEIAE weEYAZ 3z EPDM &
EPM,;/EPDM& AAAZ H713 o484 &
FAEA Bz A wE Zzhe) f¥shy A
A9 7143 BAE ZHED o] H|wsl PPe
—9—?4!34711 a5 od WEAAY Ashide] e

ZEA Y MAAE A" 5 AR Bels

Al
=

0%

SUE9 H=E. 2 AP AMS £2 2 27
Fe3E AE AT dHEPPE Ed A
3}ste] impact copolymer (M1400)E Al&31%
EPMozAd= Mz g2 U AHAEE zka gl
KEP020Ps} KEPO70P (2% o3l %)%, o
%9 EPDM¢] KEPS70PE Algsteith. oo} ofg
7}x] BEQEL Table 1, 2 o Al sl%ch

Table 1. Physical Properties of Polypropyrene
M1400

materials PP M1400
molecular weight 281307
density (g/cm?®) 0.90
melt index (g/10 min) 7.0
melting point (C) 163
softening point (°C) 150

Table 2. Physical Properties of EPM,sz and
EPDM

materials gy (KEPOI0P) EPMy(KEPOTOP) EPpM (KEPSTOP)
propemes

molecular weight 111000 151000 164000
mooney viscosity 24 70 84
(ML1+4100 )

block composition ethylene/propylene ethylene/propylene ethylene/propylene

block ratio 74/26 73/27 72/28

melt index 3.2 .6 0.14
(g/10 mmn)

tensile strength 15 21 63
(Kgg/em®)

elongation (%) 760 1170 1120

crystallinity (%) 3 4 -

T,(C) -52 -52 -43
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Table 3. The Recipe for Binary and Ternary
Blends

PP EPM EPDM
KEP020P DEPO70P
M1400 (EPM,)  (EPM, KEP570P

A 70% 7.5% - 22.5%
B 70% 15.0% - 15.0%
C 70% 22.5% - 7.5%
D 70% - 7.5% 22.5%
E 70% - 15.0% 15.0%
F 70% - 22.5% 7.5%
G 70% 30% - -
H 70% - 30% -
I 70% - - 30%
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Figure 1. Schematic diagram of experimental proce-
dure.
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Figure 2. Viscosity vs. shear rate for PP/EPM,/
EPDM ternary blends (EPM, B: 15.0, C: 225, G:

30.0 wt%).
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Figure 3. Die swell vs. shear stress for PP/EPM,/
EPDM ternary blends (EPM, B: 15.0, C: 225, G:
30.0 wt%).
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Figure 4. Viscosity vs. shear rate for PP/EPM,/
EPDM ternary blends (EPMz I: 0.0, D: 7.5, F: 225
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Figure 5. Die swell vs. shear stress for PP/EPMg/
EPDM ternary blends. (EPM; 1:0.0, D: 7.5, F:
22.5 wt%).
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Figure 6. Tensile strength vs. EPM,4 content for PP
/EPM, 3/EPDM ternary blends (EPM,: KEP020P,
EPMg: KEPO70P).
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Figure 7. E]ongation vs. EPM, content for the PP/
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EPMg: KEPO70P).
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Figure 8. Flexural modulus vs. EPM,4 content for
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Figure 9. Izod impact strength vs. EPM,; content
for the PP/EPM,3/EPDM ternary blends at 23 °C
(EPM,: KEP020P, EPM;: KEPO70P).
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Figure 10. SEM micrographs of PP/EPM,/EPDM
(70/7.5/22.5 wt% ) ternary blend.

Figure 11. SEM micrographs of PP/EPM,z/EPDM
(70/15/15 wt% ) ternary blend.
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Figure 12. SEM micrographs of PP/EPM,/EPDM
(70/22.5/7.5 wt%) ternary blend.

Figure 13. SEM micrographs of PP/EPMg/EPDM
(70/7.5/22.5 wt%) ternary blend.
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Figure 14. (a) SEM micrographs of PP/EPM, (70/30

wt%) binary blends and (b) SEM micrographs of PP/
EPDM (70/30 wt% ) binary blend.
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