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STATIC BEAT

By Dr. Kelly Robinson

How To Use an Electrostatic Voltmeter
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his menth, I am delighted 1o cel-
cbrate the one-year anniver-
sary of “Static Bear,” which
firsc appeared in che May
2009 issue of PFFC. For many, staric
clecericity is a mystery. From my per-
spective, electrostarics is a fascinating
and interesting topic that is governed
by the fundamencal principles of phys-
ics and engincering. Once thesc prin-
ciples are clearly understood, staric prob-
lems become just like the many other technical
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Figure 1. Tinsel in-
stalled on the wrong
side of the film resulls
in positive charge on
one film surface and
an equal amount of
negative charge on
the other surface.

Figure 2. An electrostatic
volometer measures only
the stabic charge on the
exposed film surface.

is imporrant s0 we
can understand the problem, identify passible solu-
tions, and assess the feasibility and effectiveness of
our alternatives. There are ar least three different
types of instruments rhat we can use to measure
staric: an clecrrostatic

insiruments respond to the total or net

charge on the film. Neither can reveal

infarmation abour the distriburion of
charge or where the charge is located
on the film.

Having an instrument thac re-
sponds only to the charge on one
surface of the film is very imporant.

For cxample, Figure 1 shows a high-
traction polyurethanc-covered roller
used o isolate the tension in a film con-

veyance path. An zluminum hard-coated nip
roller holds the film firmly against the polymer-
covered roller. Nip rollers are common ac the exic of
the dryer in coating operations and jusc prior to the
chopper in sheeters.

To control static on the film in Figure [, tinscl
is installed above the film just downscream of the
nip roller. However, this tinscl is on che wrong
sidc of the film, and instead of necutralizing the
charged film, the dinscl gencrates a very common
pattern of charge in which onc surface has positive
charge and the other surface has an equal amount
of ncgative charge.

The electrosraric fieldmerter in Figure 1 will read
zcro clectric ficld because the net charge on the
film is 2evo. However, sheers cur from this film will
have static cling problems caused by charge from
the polyurethane roller.

This scatic charge is best measured using a non-
contacting clectrosratic volemeter as shown in

ficldmerer, the work-
horse for diagnosing

Equation 1. Ve = Geurincr Qi ! Ko Eo = (1 pC/m (30 pm)/(2.5)(8.854 pF/m) = 2.2 volts

static prablems; a
Coulomb meter, which measures charge on objects
or film samples that fic wichin a Faraday cup: and a
non-contacting ¢lectrostatic voluneter, which mea-
sures the surface potential of a film.

An clecrrostatic ficldmeter responds ta the
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Figure 2. For example, 50-pm-thick polymer film
(Kpa = 2.5) with surface charge density of | pC/
m? is wrapped on a metal roller thar is at ground
potential. The voltmeter dereces the surface po-
rential given in Equation 1 of abouc 2 volts. This
modcst volrage is caused by a charge density thar is
sufficient to cause significant stacic prablems on a
winding stockroll or in a shecting operation.
Elccrrostatic ficldmerers arc the workhorse
instruments used in industrial applicacions to
solve staric problems. However, ficldmerers
respond only to the totul or net charge on a film
and provide no information on the distribution
of the charge. Non-contacting electrostatic
voltmeters arc a valuable complement to
ficldmeters because voltmeters respond o the
charge present on only one side of the film.
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