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ABSTRACT

Blends of ethylene-propylene-diene terpolymer(EPDM) and high density polyethylene(HDPE)
have been prepared in a roll mill by the process “dynamic curing” where both blending and a
crosslinking reaction was carried out simultaneously. As a crosslinking agent, dicumyl peroxide(DCP)
was used. Throughout the experimental ranges, the dynamically cured polyblends were shown to
be thermoplastic elastomers except highly crosslinked blends of high compositions of EPDM. The
increase of melt viscosity was observed as EPDM composition and DCP éontents increased. From
DSC determinations, the crystallinity decreased with increasing contents of DCP. The tensile strength
and elongation at break generally increased with increasing DCP content and increasing HDPE
compositions, but highly depended on the combined effects of decreasing crystallinity and increasing

crosslinking density.
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Table 1. Sample notations of blends of HDPE and
EPDM cured under shear by roll mill

) Composition(wt. %)
Run No.| Sample notation HDPE |[EPDM| DCP*
1 25PE/0.2X-75EM 25 75 0.2
2 | 50PE/02X-50EM | 50 | 50 | 02
3 75PE/0.2X-25EM 75 25 0.2
4 25PE/0.5X-75EM 25 75 0.5
5 50PE/0.5X-50EM 50 50 0.5
6 75PE/0.5X-25EM 75 25 05
7 25PE/1.3X-75EM 25 75 13
8 50PE/1.3X-50EM 50 50 1.3
9 75PE/1.3X-25EM 75 25 13
10 25PE/2.0X-75EM 25 75 20
11 50PE/2.0X-50EM 50 50 20
12 75PE/2.0X-25EM 75 25 2.0

* in phr based on 100gr of EPDM
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1. Rheological Properties
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Fig. 1. Rheological melt viscosity of dynamically
cured 25PE/75EM blends.
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Fig. 2. Rheological melt viscosity of dynamically
cured 75PE/25EM blends.
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Fig. 3. Rheological melt viscosity of dynamically
cured 50PE/50EM blends.
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Fig. 4. Schematic view of elongational flow at capil-
lary entrance.
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Fig. 5. Rheological melt viscosity of dynamically
cured thermoplastic elastomers ; the effects
of DCP content and HDPE/EPDM composi-
tion were shown.
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Fig. 6. DSC curves of S50PE/50EM dynamically
cured thermoplastic elastomers.
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Fig. 7. Relative % crystallinity vs. DCP content for
dynamically cured EPDM/HDPE blends.
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Table 2. DSC and crystallographic data of the
blends cured by roll mill

Sample Tm(T) 4H(/g) cI:;]setl;Yiiit?*
1 125 31.25 23.2
2 130 78.51 58.2
3 130.5 111.9 82.8
4 128 21.25 15.8
5 130 68. 62 50.9
6 132 121.73 90.3
7 - _ _
8 129.5 73.08 54.2
9 130. 1 100. 26 74.4

10 124.5 26.65 19.8
11 128.8 65. 16 48.3
12 131.5 113.87 84.5

* A value of 135 J/g was used as the heat of fusion
for 100%  crystalline PE.
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Fig. 8. Stress-strain curves of dynamically cured 50
PE/50EM blends.
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Fig. 9. Stress-strain curves of dynamically cured 75
PE/25EM and 25PE/75EM blends.
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Fig. 10. The effect of DCP content and composition

on the tensile strengh of the dynamically
cured EPDM/HDPE blends.
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Table 3. Tensile properties of the blends cured by roll mill

Run No. [ Sample notations lelf lf;i:;gzt h eg:'llizt/rcenrizgt h I}:\/I (;i:;};iz 300?; g/l\f;‘f“h‘s Elbefef;{on% a
1 25PE/0. 2X-75EM 12.4 21.6 32.1 15.2 530
2 50PE/0. 2X-50EM 58.8 64.0 511.7 - 710
3 75PE/0. 2X-25EM 124.5 106.6 491.6 - 722
4 25PE/0. 5X-75EM 9.4 40.3 31.0 25.1 898
5 50PE/0. 5X-50EM 49.4 54.5 373.1 - 648
6 | 75PE/0.5X-256EM 127.8 95.0 520.0 - 620
7 25PE/1. 3X-75EM - - - - -
8 50PE/1. 3X-50EM 61.1 81.5 404.0 - 820
9 75PE/1. 3X-25EM 129.1 100.0 488.0 - 525

10 25PE/2.0X-75EM 13.1 44.0 245.9 21.8 640
11 50PE/2. 0X-50EM 50.6 117.3 223.0 - 868
12 75PE/2. 0X-25EM 113.3 112.8 527.0 - 725
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4. Discussion
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