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3.1.1 Screw Extruders

A screw extruder comprises a feed hop-
per,a feed screw operating within a barrel,a
head,and a die or a die plate.

The screw is rotated from an electric
motor through a reduction gear,and pushes
compound through the barrel into the head
where it builds up a pressure, this being re-
lieved by allowing the compound to pass
through an orifice or die to form the desired
shape®.

The purpose of the feed hopper is to re-
ceive the compound and pass it down into the
flights of the screw. The compound may be
supplied hot,in the form of an intermittent or
continuous feed strip,as ‘dollies’,or as the
discharge of an internal mixer,or it may be
supplied cold in the form of a strip or pel-
lets®.

The feed hopper may be undercut to as-
sist the feed,or may have a driven roll adja-
cent and parallel to the screw to give a ‘roller
feed’®. In the case of the ihternal mixer dis-
charge.a power-operated ram will be needed
to push the rubber compound into the flights
of the screw. The screw-type extruder is
meant to be a continuous operating machine,
so most systems are satisfactory with the ex-
ception of hand-feeding from dollies or
strips.

The screw should preferably have a low-
er volume in the flights at the outgoing than

at the ingoing end. This can be achieved by

(a)a reduction in pitch of the screw; (b)a re-
duction in the depth of the base of the screw;
(c)a reduction in overall diameter of the
screw and barrel; or (d)an increase in the
number of starts in the screw. Methods (b)
and (d)are the most commonly used,the ob-
jectives being to give sufficient compression
to eliminate air and also to ensure a constant
pressure in the head. It is most important
that an extruder screw is full at the discharge
end, otherwise changes in swell of the com-
pound will arise from surges of compound ar-
riving in the head, resulting in dimensional
changes in the extrudate which often seem to
occur at the same frequency as the speed of
rotation of the screw®. Using hot compound,
the length-diameter ratio of the screw is usu-
ally 4 + 1 or 5 ¢+ 1 whereas, with a cold feed
extruder,this ratio is increased considerably,
to 15 : 1 or 20 ¢ 1 depending upon the type of
compound to be extruded. The barrel of an
extruder is usually of a hardened steel and is
controlled so that a constant compound tem-
perature is maintained in the extruder head.
The screw rotates within the barrel and has a

clearance of approximately 0. 4mm.
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“such tests”he believes, “could help to
produce new materials specifications for rub-
bers based on composition as well as perfor-
mance,rather than on performance alone. ”
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