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3.1.2 Ram Extruders

In the ram extruder, a quantity of warm
compound is placed into the cylinder, the die
head is attached to the cylinder, and the ram
then pushes the compound through the die to
form a profiled section®.

This type of machine is intermittent in
operation, and its operating costs tend to be
higher than those of the screw-type extruder.
The main virtue,however, is an ability to ex-
trude compound at a lower temperature and/
or speed ,which can result in marked technical
advantages in controlling the conditions for
extruding difficult compounds®. It is easier to
clean and is applicable to short runs. Further-
more, it finds particular application when com-
pounds need to be strained through gauze for
high-quality products requiring completely
contamination-free material. Other advantages
lie in the much reduced heat build-up com-
pared with the screw extruder,and its ability
to extrude compounds with poor flow proper-
ties.

3.2 EXTRUSION TECHNOLOGY

The variability to be expected in the di-
mensions of the extrudate is at a minimum
when the compound has the minimum en-
trapped stress. The stress can be relieved by
means of a small loop immediately following
the extruder die and prior to the take-away
conveyor, or by means of a system of con-

trolled shrinkage®. As the depth of the loop

increases, so does the variability of the sec-
tion, since a large loop introduces stress. The
greater the loop, the greater the stress from
the compound weight that has to be support-
ed.

Dies should always be designed to operate
under conditions of minimum stress and at
predetermined running speeds and tempera-
tures, and the extrudates should always be
produced under these conditions. Small adjust-
ments in weight per unit length to accommo-
date minor compound variability can be made
by subsequent slight stretching or compression
of the section,but here again,the greater the
stress in the compound after extruding, the
greater the variability in the dimensions of the
extrudate.

A different die will probably be needed
for each compound, because of differing vis-
coelastic properties. The design of dies is an
art, and normally requires a number of at-
tempts to obtain the correct section with any
given compound. Sections can be varied by
means of different angles of ‘lead-in’ at the
back of the die, as well as by changing the
aperture of the die. Whether the die is a thick

or thin one also affects the section obtained®.
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Low sulphur/high sulphenamide systems
are particularly unsuitable for hot air curing
because the combination of their delayed ac-
tion,and the low ratei of heat transfer in this
curing method allows the rubber extrusion to
collgipse before any crosslinking occurs.,
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