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Abstract: Dlends of Natural rubber (NR) and ethylene*vinyt acetate (EVA), inva  ig proportions, were prepared with three different

cure systems and evaluated for physicat pfopertie&. Most of the important tech
using tiK mixed cure system compared wiih those cured with DCP. The ble

peat pn”~rties were better for the blends vulcanized
showed better abrasion resistance, higher hardness.

modulus and tear resistance as the proportion of EVA increased.

1. Introduction

A large number of polymer blends have been developed
during the coursic of the past five years in different branches of
industry. Aior below room temperature, elasiomcr blends remain
in .scperaie phases, of which minor component fcHms a dispersed
phase. Si7.e and distributi(Mi of the dispersed phase depend on
several factors such as mooncy viscosity, density and solubility
pitrameicr of the components, rate of shear during blending and
temperature. Properties of elastomer Mends depend not cmly
upon the si/e ofthe dispersed phase, but alsoon the extentofcur
ofeach. It Ucommon practice to prepare and use of blends oft
or three elastomers so as to achieve desired processing cha”*c-
teristksand physical properties. Blendsof NR and EV Aare jiCing
used for many applications, such as r(X)twear, cables, etCyA sys-
tematic study on the influence of different cure systemsam blend
ratloon the engineering prfArticsof NR-HVA blends” lacking.
In this paper the influence of di“erem crosslinkingsy”~m s with a
view to suggest a cure system suitable for particul” blend ratio
which has the desired physical {Y c”nies.

2.Experiment

Materials used

NK used for thestudy vras ISNR_5,
was Tjcxon 218 having vinyl acetate
ingredients are ofa)mmercia( grade.

the nV A empkyed
18% by weight. All

I*repar>ition of blends

‘I hc blends are orepared in a*bCK”tory model intermix set
at a tempenuure of 80 X and a mtor speed of 60 rpm. NR wras
mi»stic<tu’d for 2.0 mir ' d blenoed with EVA for 2.5 min. The
blendv were compounued in a®wo roll mixing mill as per the test
recipe in Table 1. Compou” which contained sulpher cure

s”~tem werc designed Al, jil, Cl... and those of DCP as A2, B2«
C2..etv.

CAMipounds whi” contained mixed cure system consisting
of Sand DCF as B3, C 3__ "The b:ends were moulded to
optimum cure heated h”rautic press at 160°C Blends
with 50% or of EVA could not be vulcanised fully with
sulpher,and hc:  could not be evaluated fur physical properties,

Ihe physical pi rties are evaluated according to AS1X stand-
ards.

3. ResuUs and Discussions

Te strength, modulus and ekmgation
The changes in tensile strength, 300% modulus and clonga-
at break with incre” in EVA content in the blend and the
of the three difTcrent cure e m s on these prt~rties arc
shown in Pigs. 1,2 and 3 respectively. Tensile strength of those
blends which contained sulphur and mixed cure systems was
maximum when the }m}portion of NR in the Mend was in the
range of 70 to 80 percent, whereas the tensile strength of the DCP
cured blends increased steadily with increase in EVA content in
the blend. When the proportion of the minor component in the
blend is in the range of 20 to 30 per cent, it rcmaii» as dispersed
particles and the bulk of (hc curative gets dispersed in the con-
tinuous phase. In the present case, this is more pronounced
because sulpher is highly reactive with NR and not at all cfrcctiv-e
in curing EVA. Ihts svil facilitate migration of sulphur which is
dispersed inthe EV A phase tothe NK phase during vulcanization.
Thus a higher extent of cros.slinkingof the NR phase of the blends
B to D may be the rca.son for the observed higher tensile values
of these blends in the case of sulphur and mixed cure *em s.

At higher proportions of NR inthe blend, the tensile str, h
valueswere in the order: sulphur cure )mixedcure) DCP”"«.j.
This observation can hc explained biised on the type of crosslinks
normally obtained when such systems are used. In sulphur cure
with conventional dosage, the crosslinks formed are mainly
polysuiphidic in nature whereas, 1X)P cure gives carbon-carbon
type crosslinks. The more flexible polysuiphidic linkages facilitate
higher extensions and higher tensile strength during stretching
reforming the ruptured crosslinks in preferred cc»irigura(ions
whereas the less flexible C-C type linkages provide only lower
tensile st*ength” In the case of the mixed cure sy”em there isa
possiUlity that both (hc types of corssiinks are formed and (he
blendsattain a higher crosslink density compared to the othercure
systems. When mixed crosslinks arc present, the tensile strength
will be lower because of the unequal distribution of load during
stretching .This explains the k3wer tensile strength of the blends
cured with the mixed cure e m compared v~th that of the
sulphur cured blends. The higher flexibility of the poiysulfridic
linkages is also evident from the higher elongation at break of the
blends cured with the sulphur and the mixed systems compared
with those containing DCP (F»g. 3).



