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Study of Natural rubber/Carboxylated Nitrile Rubber Blends

for heat and oil resistant rubber tube application

Abstract

Blends of natural rubber (NR) and carboxylated nitrile rubber (XNBR) with different
compositions (NR/XNBR : 0/100, 25/75, 50/50, 75/25 and 100/0 %wt/wt) were prepared on laboratory
two-roll mill. Rubber blends were then vulcanized using Semi-EV vulcanizing system. The effect of
blend ratio, type of accelerator, amount of zinc oxide, type and amount of compatibilizer and filler on the
cure characteristics, mechanical properties, ageing properties and solvent resistant properties of
NR/XNBR blends were examined. The results showed that tensile strength and elongation at break of the
blends decreased with increasing XNBR content, but thermal ageing and solvent resistant properties
increased. The blends of NR with XNBR were incompatible as studied by using DMTA and SEM
techniques. The blends added with different accelerators and zinc oxide content showed different cure
and mechanical properties. Epoxyprene®25 and Epoxyprene®50 were used as compatibilizers to enhance
the properties of the blends. The blends added with Epoxyprene®50 showed better compatibility, which
gave rise to higher improvement level in mechanical, ageing and solvent resistant properties when
compared with those incorporated with Epoxyprene®25. Furthermore, it was found that an addition of
0.5 phr Epoxyprene®50 increased tensile strength, elongation at break, tear strength, ageing properties
and solvent resistant properties. Three kinds of fillers including carbon black (N220), silica and calcium
carbonate were used to reinforce the NR/XNBR blends. It was found that carbon black (N220) gave the
best results in term of tensile strength, tear strength, heat and solvent resistance. For the blends reinforced
with N220 carbon black, the level of reinforcement also depended on carbon black content. The
incorporation of 30 phr carbon black seemed to give blends with acceptable properties. Based on the
above finding, the rubber hose obtained from the NR/XNBR blends with suitable formula were extruded
using single-screw extrusion. In extrusion process, it was found that the temperature and rotor speed did

not significant affect the die swell and outer surface of rubber hose.
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