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Abstract : The blends of ethylene-propylene-diene terpolymer(EPDM) and high density polyethylene
(HDPE) have been prepared in an extruder by the process ‘dynamic curing’, where both blending
and crosslinking reaction were carried out simultaneously under shear. Throughout the experimental
ranges, the dynamically cured polyblends were shown to be thermoplastic except for highly crosslin-
ked EPDM-rich blends. The behaviors of melt viscosity were studied as a function of HDPE composi-
tion, content of dicumyl peroxide(DCP), and the shear intensity. DSC analysis revealed that the crys-
tallinity increased slightly with increasing shear intensity but decreased with increasing amount of

DCP.
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Table 1. Materials and Their Sources

Designation Source
EPDM Roy.359, Uniroyal
HDPE E308, Korea Petrochem.
DCP Mitsui

Table 2. EPDM Characterization

Ninn(d)/g) Lv. PE/PP(by mol.%) ML,
149 5.1 48/52 45~60
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Fig. 1. Schematic diagram of experimental procedure.
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Fig. 2. Viscosity-polyethylene content relationship for
EPDM/HDPE blends at 180T.
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Fig. 3. Flow behavior index vs. HDPE content for
EPDM/HDPE biends at 180C.
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Fig. 4. The effect of DCP concentration on the visco-
sity of the dynamically cured 25/75 EPDM/HDPE
blends at 180TC.
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Fig. 5. The effect of DCP concentration on the visco-

sity of the dynamically cured 50/50 EPDM/HDPE
blends at 180T.
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Fig. 6. The effect of DCP concentration on the visco-
sity of the dynamically cured 75/25 EPDM/HDPE
blends at 1807T.
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Fig. 7. The effect of DCP concentration on the dyna-
mically cured EPDM/HDPE blends at 180<C.
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Fig. 8. The effect of shear intensity on the viscosity

of the dynamically cured 25/75 EPDM/HDPE blends
at 180C.
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Fig. 9. The effect of shear intensity on the viscosity
of the dynamically cured 50/50 EPDM/HDPE blends
at 180T.
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Fig. 10. The effect of shear intensity on the viscosity
of the dynamically cured 75/25 EPDM/HDPE blends
at 180<.
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Fig. 11. The effect of shear intensity on the flow
behavior index of the dynamically cured blends at

180 C.
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Fig. 12. The effect. of DCP concentration on the sto-
rage modulus of the dynamically cured EPDM/HDPE
blends at 180C.

Key : 25/75 ; 0.00(0), 0.33(A), 0.67(0), 1.00(D), 1.33
(@). 50/50 : 0.00(A), 0.33(A), 0.67(4), 1.00(A), 1.33
(A), 75/25 : 0.00(C7]), 0.33(CD, 0.67(17), 1L.O(ND), 1.33
().
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70
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Fig. 13. The effect of shear intensity on the storage
modulus of the dynamically cured EPDM/HDPE
blends at 180C.

Key : Press : 25/75(Q), 50/50((), 75/25(@), 10rpm :
25/75(A), 50/50(A), 75/25(A), 20rpm : 25/75(<7), 50/
50(%), 75/25(w), 30rpm : 25/75({7), 50/50(N)), 75/25
(&).
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Fig. 14. The effect of DCP concentration on the redu-

ced crystallinity of the dynamically cured EPDM/
HDPE blends.
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Table 3. Melting Temperature from DSC Thermogram

DCP3tgko] Z7184E 443 HDPES §Ho|
138.5C91H] HHal) 134.5To M 132c 2 74Ae 3}
A ln Al o3 AAEE eoz A3}

=7} grasted 70k AR & F gich

o
ol
501
®
E &
=
g ~
o
=
3 EPDM/HDPE
/ O 2505
25 @ : 5050
® 1 75/25
75
0 L I L |
10 20 30

Screw rotation (rpm)
Fig. 15. The effect of shear intensity on the reduced
crystallinity of the dynamically cured EPDM/HDPE
blends.

Sample Notation

Sample Notation

EPDM/HDPE _ DCP(ph), rpm Tm(®)  EPOM/UDPE  DCP(phD), pm T C)
0.00, 20 136.0 0.67, press 1320
0.33, 20 1355 curing
0.67, 10 135.0 1.00, 20 133.3
0.67, 20 135.0 1.33, 20 1325
25/75 0.67, 30 135.5
0.67, press 0.00, 20 132.0
curing 0.33, 20 1315
1.00, 20 1335 0.67, 10 130.0
1.33, 20 1335 0.67, 20 1310
75/25 0.67, 30 1315
0.00, 20 134.5 0.67, press 1285
0.33, 20 134.0 curing
50/50 0.67, 10 133.0 1.00, 20 1315
0.67, 20 1335 1.33, 20 131.0
0.67, 30 1335

22/0 M15A 33 1991'd 6¥
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Fig. 16. DSC thermograms of the dynamically cured

50/50 EPDM/HDPE blends : (a) with different DCP

concentration : (b) with different shear intensity.
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Ardslo]A] b2 " (dynamically cured) poly-
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2. EPDM/HDPE blendo| 4 30wt. % HDPE %4
dAM He7t 7bF @a ol F AR ulg&Ad
71918k},
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3. £8F == DCP §o] F7Hgtel mety F71
o, ddge] 45 HAIYrh

4, Cox-Mertz relationol) 2)aiA] Ar2¢ 2 ZetAd
E2 93t 23} press curing?] 792t} dynamic
curing®] 27} o] @2 g 24

5. DSC248 T8 ZAA3 =+ DCP o] F
7hstel] wpebA] islg o, AT 2771 57t
g% F7hstdc.
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