RADIOISOTOPE METHODS OF TESTING UNIFORMITY
OF COATED FABRICS

By GeEorGE B. FosTteErR! AND HENrRY R. CHOPE®

The leading producers ot coated fabrics
were among the first to see the many ad-
vantages of beta-emitting radioisotope
measurement and control of coating
welght and thickness. As early as 1950,
tire manufacturers began using nonde-
structive, noncontacting radiation weight
or thickness gages employing beta-emit-
ting radioisotopes, commonly referred to
in industry as beta gages. Today, for
example, all tire producers in this country
control rubber coating of tire fabric with
these beta-emitting radiosotope meas-
uring systems. The same may be said
for practically all producers of plastic-
coated automobile upholstery. Many
coaters of other types of fabrics have also
adopted this relatively new technique
because of its many advantages. These
techniques have also been utilized in the
unsupported film industry.

ExPERIENCE WITH BETA GAGES 1IN
CoAaTING OPERATIONS

(Of most mportance, quality is vastly
improved through control of uniformity
of coating thickness. This improvement
is illustrated in Fig. 1(a) and (), bor-
rowed from the records of a producer ot
coated fabrics. The process and its new
control 1s 1llustrated in Fig. 2. Chart
speed 1s 0.5 1. per min. The fabric 1s
moving 30 yd per min. Figure 1(a) 1s a
record of a blind run (that 1s, the beta
gage recorder 1s hooded and the operator
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attempts to control by snap-gaging each
side of the sheet). This 1s then essentially
a continuous record of the results of con-
trol by discontinuous measurement. Fig-
ure 1(b) graphically reflects the improve-
ment 1in unitormity brought about by the
operator’s ability to see what he 1s doing
and thus control his coating thickness
with accuracy and speed. This hgure
shows the effect ot using beta gages to
establish weight and balance of coated
fabric. The two traces of the chart are
drawn in two colors on the actual record-
ing instrument. They represent the in-
dividual measurements of each side of the
fabric, and the traces show the balancing
of the side-to-side variations.

On their initial beta gage installation
many coaters conducted laboratory sta-
tistical analysis of improvement in coat-

ing uniformity. Rolled-up weights cannot
be used for this because they aver-
age out vanations m weight per yard
throughout the roll. Figure 3 is an anal-
ysis of process spreads, showing deviation
from specification before and after beta
gage Installation. Frequency distribution
curves plot weight distribution 1n lb per
sq yd agamst the percentage of the sheet
falling within small increments of weight.

Comparison of the wvariation (2e¢
value) within individual rolls showed

that the spread was reduced a minimum
of 40 per cent after the start of continu-
ous gaging.

As has been shown n Fig. 2, dual gag-
ing heads on each side of the sheet can
be used when needed, as in three- and
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(a) Beta gage 15 hooded (blind run); opera- (b) Weight and balance of coating estab-
tor snap-gages each side of the sheet. lished with beta gage.

F16. 1.—Uniformity Improvement of Coating Through Beta Gage.

four-roll calenders and reverse roll coat- When continuous data on cross-sheet
ers. These dual gaging installations are weight 1s available, severe side-to-side
used to provide continuous data on bal- unbalances can be easily eliminated.

ance across the entire profile of the fabric. A very considerable additional benefit
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derived from these dual beta gage meas-
uring systems 1s the ability to inspect a
highly representative sample of the total
production. The beta gage heads are lo-
cated transversely only after a perlodic
roll profile is taken. Then each head 1s
located at the plotted interesction of the
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SYMPOSIUM ON APPLIED RADIATION AND RADIOISOTOPE TESTING

average profile and the mean dewviation
line for a particular specification of ma-
terial. Different specifications call for
different positions.

In the installation illustrated in Fig. 2
these points were located 12 in. either
side of center for the material recorded

Motor Room

FIé. 2.—Beta Gage Control of Fabrics Coating Process.
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Frc. 3.—Analysis of Process Spreads (auto-
mation of a rubber tire calender).

on the charts. Changes in roll profile may
thus be offset by relocating the measuring
head to another adjustable, present posi-
tion. The beta gage recorder chart can
then become an accurate and permanent
record of running average weight for
each roll of coated fabric. Tedious, ex-
pensive, destructive, and inconclusive
sampling procedures may now be elimi-
nated entirely. The term ‘“‘inconclusive”
is used advisedly. A sample taken at a
peak of variation on either side of speci-
fication would show the fabric to be too
light or too heavy. Figure 4 shows the
hazards of attempting continuous con-
trol of a process from discontinuous data.
Such discontinuous samples are suspect
for process control, as experienced opera-



