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2.5 MASTERBATCHING

It is generally accepted that® master-
batching improves the physical properties of
those compounds where a high degree of
carbon black dispersion must be achieved®.
Where a masterbatch is used,the proportion
of ingredients in the masterbatch can be
varied from that used in the compound,e. g.
the masterbatch recipe may (a)be the same
as the compound recipe, but without cura-
tives; (b)) contain only rubber, filler, and
some softeners;or {(c)be richer in filler than
the final compound.

Each of these types of masterbatch is
capable of improving black and filler disper-
sion in a tyre tread or other reinforced com-
pound,but type (c)has been found less sa-
tisfactory than the other two. The problem
is the dispersion in the hard filler master-
batch of the relatively soft polymers added
in the next stage®. If a high-speed high-
Pressure internal mixer is being used for
masterbatching,it is inadvisable to incorpo-
rate accelerators in the masterbatch, as the
temperature of the rubber is likely to exceed
that of their activation temperature.

For many years carbon black has been
mixed into synthetic rubbers.such as SBR.
at the latex stage.to form a black master-
batch. The masterbatches have poor black
dispersion.and a milling operation is essen-
tial not only to add the remaining ingredi-
ents 1o obtain a compound. but to achieve

adequate dispersion of the black. Since the

power consumed in this operation is high,
there is little economic or technical advan-
tage to be achieved from these latex-black
masterbatches; plant contamination with
black dust is,however,avoided.

It has been found that an aqueous dis-
persion of carbon black, if mixed with
droplets in water of a polymer solution un-
der conditions of high agitation®, can give
good black dispersion (Burgess, Hirshfield,
and Stokes, 1965; Scott and Eckert, 1966,
1967). The high degree of agitation is need-
ed so that the polyrﬁer solution sweeps out
the carbon black particles to form a poly-
mer-black mixture without reagglomeration
of the carbon black. This is known as
HSMB (hydrosolution masterbatch). Cura-
tives can be added to the masterbatch in the
conventional manrer,and the resulting com-
pound has physical properties at least as
good as,and generally technically superior
to,those which can be obtained by mixing in
an internal mixer®. Whilst the economics of
the process are not yet known, the origina-
tors claim that the HSMB is a viable propo-
sition and plant is now being laid down for
commercial manufacture. There is every
possiblity that this type of masterbatch can
succeed where the latex black masterbatch
has failed, owing to the definite technical
advantage to be obtained with HSMB.
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The heating of the tire cords to the
temperature to which they are subjected
during the vulcanizing operation tends to
shrink the prestretched cords and sets up
tension in the nylon fabric of a tire being

vulcanized which is often sufficient to create
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a slight but detectable distortion of the tire
tread.
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