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4.2 CALENDERING TECHNOLOGY

Rubber compounds behave as viscous
non-Newtonian liquids. If a uniform gauge of
sheeting is to be produced ,then the viscosity of
the compound must be constant. If rubber is
not evenly distributed across the ingoing side
of a calender nip,then,in those areas where an
excess of compound occurs, sheeting of a thi-
cker gauge will be obtained at the outgoing
side of the nip,i. e. the finished sheet®,

In order to achieve uniform viscosity, the
temperature of both the compound and the ca-
lender must be controlled? ,as the viscosity of
rubber compounds is affected very consider-
ably by temperature. The temperature of the
compound is normally controlled by running
under conditions which do not change substan-
tially from day to day®. It is not unusual , how-
ever, for the different conditions operating in
summer and winter to upset the calendering
operations. The sheeting is run round the cal-
ender and on to a liner,i. e. an interleaving ma-
terial such as fabric which prevents the com-
pound sticking to itself. If a more precise con-
trol of gauge or a reduction in the number of
blisters in the sheet is needed, then a second
nip is introduced. The first nip then meters
compound accurately to the second nip®,
which produces the compound of the required
gauge.

When an unsupported sheet is taken from

a calender nip,it shrinks along its length and
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increases in thickness and width. This results
in rubber sheets having a crown. i. e. they are
thicker in the centre than at the edges®. Dif-
ferent compounds have different viscosities and
elasticities even in the unvulcanised condition,
so different crowns are obtained. The loads on
the calender rolls amount to many mega-
grams, which in turn produce roll deflection
resulting in some crowning. The proportion of
the crown in the sheet due to roll deflection
and the amount due to recovery and shrinkage
depend upon the type of compound and also
upon the gauge and subsequent handling®.
The thinner the sheet,the greater the load on
the rolls. The greater the rubber content of the
compound and the less the amount of milling
given to it, then the greater the shrinkage to
be expected,and hence the greater the crown.
In order to obtain uniformity there are two
methods which can be employed to overcome
the problem of shrinkage. One is to chill the
compound quickly ,and restrain it by wrapping
it tightly in a liner;the other is to allow the
compound to shrink freely, or even to force
shrink it, before wrapping it in a liner. Com-
pound cooled with the strains in it will shrink
lengthways when taken from the liner, espe-
cially so when heated. It depends therefore up-
on the ultimate use of the sheeting whether ac-
curate gauge is obtained by cooling it and lock-
ing the strains in the material,or by allowing

them to dissipate before wrapping up®.
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Waddell and Parker used photoacoustial
infrared (PA-FTIR) and PIXE spectroscopy
in conjunction with classical techniques to

characterize tread lugs sectioned from worn





