troubleshooting

film gauge measurement

Cut Material Waste With
Accurate Gauge Measurement

By Paul Waller, Plastics Touchpoint Group

Almost every film extrusion facility has me-
chanical devices to measure gauge variation.
In many cases, the results differ from one

device to the next, making it difficult to ascertain which one is
correct. Operators need accurate information during setup to
make sure the film gauge is within tolerance. They often over-
compensate, making the film too thick in the beginning of a
production run, and then adjusting after the first set of rolls is
weighed. This strategy reduces yield and profit margins.

A common strategy to compensate for unreliable film gauge
micrometers is to estimate the average thickness using the weight
of a measured surface area of film (basis-weight technique) or
the weight of a roll and core. Accuracy is limited because of
possible variations in surface area of the film, concentration of
ingredients (especially masterbatches), weight of the core, and
length of film on the roll. Assumptions about the density of the
various ingredients may be inaccurate. When this strategy is
used to estimate average film gauge, mechanical film microm-
eters are relegated to the task of measuring thickness variation,
not average film thickness.

Mechanical film micrometers are constructed with a fixed anvil
and a moveable contact foot (see Fig. 1). For film applications, the
moveable contact foot usually has a flat surface. There are three
common causes for errors: incorrect contact pressure, presence of
dirt, and misalignment between the anvil and contact foot.

Simple mechanical film micrometers rely on gravity to
apply the correct contact pressure between the anvil and
contact foot. More advanced systems use air pressure to do
the same thing. Too much contact pressure compresses the
film, giving readings that are thinner than the actual film.
Operators often pull the film to the next measuring point
while the contact foot rests on the film surface. This practice
can bend the supporting rod, causing it to stick within the
guiding cylinder. This will result in insufficient contact pres-
sure, resulting in thicker-than-actual readings. In extreme
cases, the contact foot cannot hold the film in position when
it is lowered to the measuring position.
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Fig. 1: Mechanical film micrometers are constructed with a
fixed anvil and a moveable contact foot. For film applica-
\tions, the moveable contact foot usually has a flat surface. /

CLEANING & RECALIBRATION

Extrusion and converting facilities are dusty environments.
Film-thickness micrometers are precision instruments that can
detect the presence of dust and provide inconsistent measure-
ments. Operators often resort to measuring the same point two
or three times, a technique known as “stamping,” to obtain
consistent thickness readings. This takes extra time and can
compress the film, resulting in thinner-than-actual readings.

To clean the measuring surfaces, insert a piece of paper between
the anvil and the contact foot. Then allow the contact foot to press
the paper against the anvil, as if to measure the paper thickness.
Pull the paper slowly about 5 cm (2 in.) while the contact foot is in
the measuring position. Raise the contact foot and remove the
paper. Bring the contact foot into contact with the anvil and recali-
brate the micrometer to display zero thickness. Test the accuracy
by raising and lowering the contact foot three or four times.
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