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RHEOLOGICAL AND DJE SWELL BEHAVIOUL OF
NATURAL RUBBER MELTS

B. ®. Gupra
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Sodies on rheological and die swell hehavior of natoral cobber mells wece corricd out i a
Davenporl Capillary Rheometer. P types of tubber, a Soandard Malaysian Roubber (SMR-LY
end a viscosity stubilised form of SMR (SME OV, T} were nusticated ina oaro-rolt miall w1 5058
for diftarent time intervials,  The extent of mustication s exprossed as plagticiy, messured from
Wallace rapid plastimcter.  Bath tvpe of tabbers have shewn proudoplaslic behavioar wh Lhe
vitloe of non-Newlonian index, n, varying between 01675 ard 0. 2695 under diflerent levels of
maslication, Dig zwell increases with plasticity and sheur stress, but devrepses willt inereasing
levels of mastication. The valus of non-Meweonian indsx first decreases with plasticity and
then increascs.  The appsarent viscosity iz fonmd to deorcase with the rate of shear and the extent
ol rnimticﬂ_tjun. 1t is also cstablished that the power-law model describes the hehaviour of both
masticater and wecrgulicuicd rubher.
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INTRODUCTION

The knowledge of rheological hehaviour
of rabbers is of comsiderable imporignce n
mixing, extrusion, calendering and mowlding
operations. IMe owell measurements are
very useful in the comtrol of spinnimg,
gcxtrded  sheet thickness, blow  moulding
and product surfuce (imish. Considerable
research has been camried ouwl on both
Lhese aspects [or variows synthetic clastomers
amtd plastics but studies on natural rubber
melis have been very scamty,  Rhcological
behaviour of polymer melts, in  general,
has bhecn reported to vary with temperature
{(Williams er @ 1955; McKelvy, 1962;
Brydson, 1981), molecular weight and its
distribution (Peticolas and Walkins, 1957
Beynon and Glyde, 1560; Allen and Fox,
1%64; Shaw, 1977). degree of branching

{Reeche, 1964: Shaw, 1977) an¢ many
other factors Mk pressure (Westever, 1961;
Copswell, 1973) und filier loading (Newman
and Trementoert, 1965, Miapaws and White,
1976). The die swell behaviour of polymer
melts also depends on different factors like
shear rate {Bevnon and - Glyde, 1960) and
preshearing (Teh e of, 1984), length to
diameter ratio of capillary (Bagley et &f, 1963 ;
Rogers, 1970, residence time in the flow
chenmel (Kruse, 1964 ; Rogers, 1970; Teh ot af,
15384), temperatore {Bevnon and Glyde, 1260),
molecular weight (Kubota, 1973; Rogers,
1970), M, /M ratio (Guillet ez a/,  1965)
and molecilar chain  branching {(Peticolas
and Walkins, 1965). The observations and
siudies published concem mostly smthetic
elastomers and plastics and wvery little on
natural rTubber (Brydson, 1981; Kirschke,
1984, Vimugradove and Malkin, 1980).
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