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Compatibility and Mechanical Properties of NR/BR/EPDM Blends
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Abstract

Covulcanization of elastomer blends of natural rubber (NR), butadiene (BR) and
ethylene-propylene-diene (monomer) rubber (EPDM) was investigated.  This lead to
improvememnt of vulcanization characteristic of the rubber vulcanizate. Precuring method by
dynamic and static method was studied. Therefore partial vulcanization took place before
blending EPDM with NR and BR at various blend compositions. Mechanical properties of
NR/BR/EPDM and NR/BR/procuring EPDM were compared. Rheological properties of the
blends were also investigated using a capillary rheometer. It was found shear stress of the blends

increased while shear viscosity decrease with increasing shear rate.

Keywords : clastomer blends, covulcanization, precuring, compatibility, ethylene-propylene-

diene rubber (EPDM)
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Abstract
Covulcanization of elastomer blends of natural rubber (NR), butadiene (BR) and ethylene-propylenc-diene
monomer (EPDM) rubber was investigated. It was aimed to improve the vulcanization characteristic of the
rubber blend. Precuring by static and dynamic techniques was performed on EPDM compound before blending
with NR/BR. Therefore, partial vulcanization took place before blending EPDM with NR/BR at various blend
compositions. Static and dynamic precuring of EPDM were performed using a hot air oven and Brabender
Plasticorder, respectively. In static precuring technique, it was found that treating EPDM compounds at 100°C
for 5 hr provided the best mechanical properties of the blend vulcanizate. The EPDM compounds were partially
vulcanized in a Brabender Plasticorder at various mixing conditions. In dynamic precuring technique, it was
found that the partially vulcanized EPDM prepared using 20% of a maximum torque at 100°C gave the
superior curing and mechanical properties. Furthermore, the vulcanizates of the blends from dynamic precuring

technique is superior than that of static precuring and conventional techniques, respectively.

Keywords : compatibility, covulcanization, rubber blend
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Quantity (phr)
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1 2 3 4 5 6
ADS 50 | 475 | 45 40 35 30
BR (BR 01) 50 | 475 | 45 40 35 30
EPDM - 5 10 20 30 40
Zn0 4 4 4 4 4 4
N-330 50 50 50 50 50 50

Naphthenic oil 6 6 6 6 6 6

Stearic acid 1 1 1 1 1 1
6PPD 2.5 2.5 25 | 25 25 2.5
T™Q LS5 1.5 15 L5 1.5 L5

Paraffin wax 20120 |20] 20| 20 20
CBS 1.0 1.0 1.0 1.0 1.0 1.0

Sulfur 1.2 1.2 1.2 1.2 1.2 1.2
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