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ABSTRACT: trans-octylene rubber(TOR) was melt-blended with an incompatible NBR/EPDM
(70/30) blend. Mixing torque and temperature were reduced as TOR was added to the NBR/EPDM
blend. Rheometer results indicated that TOR participated in vulcanization and became a part of
network. A scanning electron micrograph demonstrated that EPDM was dispersed in NBR matrix
in the blend and the addition of TOR led to a finer dispersion of EPDM particles. On the
addition of TOR, the tensile strength, the tensile strain as well as the modulus of the blend
vulcanizates increased. The ozone resistance of the blends determined in terms of critical
stress-strain parameter was significantly enhanced in the blend as TOR was added. Improvements
in the properties were believed to be associated with fine morphology and the increase in
crosslink density due to the chain entanglement of the ternary blends.

Keywords : trans-octylene rubber (TOR), NBR/EPDM blends, ozone resistance, phase morpholoy,
compatibility.
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Table 1. Rubbers Used for the Study

NBR KNB 35L, AN Content=34%, MLi.4 @100T=41 Kumho E. P

EPDM KEP-350, ENB type, ML.@1007T=83 Kumho E. P
TOR  Vestenamer 8012, ML1.«@100C =<10
M.W. = 100K, trans-content = 80% =, HOLS

Tm = 51T, Tg = -65C
Crystallinity @ 23C = 27%
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Fig. 1. Specimen geometry for ozone test.
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Fig. 2. Variation of mixing torque and tem-
perature for the NBR/EPDM/TOR
blends with time.
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Table 2. Curing characteristics of NBR/EPDM/

TOR blends
NBR/EPDM/TOR  70/30/0  70/30/5 70/30/10 70/30/20
gel % 95.3 95.6 96.0 97.4
tmn + 2 (s€C) 439 484 495 496
tes (sec) 645 708 733 760

7 max (NID) 19.8 20 20.9 214
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Fig. 3. SEM micrographs of the NBR/EPDM/
TOR blends: (a) 70/30/0; (b) 70/30/10.
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Table 3. Tensile Properties of NBR/EPDM/TOR
Blends

NBR/EPDM/TOR  70/30/0 70/30/5 70/30/10 70/30/20

tensile stress (MPa) 280 598 519 5.40
tensile strain (%) 390 480 440 445
100% modulus (MPa)  1.03 111 1.25 1.40
200% modulus (MPa) 142  1.52 171 1.86
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Table 4. Ozone resistance of NBR/EPDM/TOR
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NBR/EPDM/TOR 70/30/0 70/30/5 70/30/10 70/30/20
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Fig. 5. SEM micrographs of surface ozone
cracks for the NBR/EPDM/TOR blends:
(a) 7073070, (b) 70/30/10.
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