STATIC BEAT

By Dr. Kelly Robinson

Using Electrostatic Voltmeters

tutic problems are challenging to solve because
static dissipaters, such as ionizing strings or
staric bars, should be locared to treac the side
of the film wich scatic. An clecerostatic vole-
merer provides detailed informarion on the location,
the amount, and the polarity of static. Specifically, an
dlecrrostatic volemerer can verify which side of a film
has static, and it can reveal when a film has suffered
saatic discharges in previous operations.
When using an clectrostacic voltmerer to diag-
nosc a static problen, or when selecting a volemerer
for a specific application, three performance mea-
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Conlributing Editor sures are intporant: measurement range, spacial
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Figure 1. The voltage
(Vo) with the fiim
wrapped on a meltal
roller is a direct
measure ol the stalic
charge densily on the
exposed lm surface.

Measurement Range | The film voltage or <ur-
face porential is measured in volts. The besr location
for an clectrosearic voltmicter measurement is where
the film is wrapped on a grounded meral roller as in
Figure 1. Here, the film voluage (Vi o) measures the
staric charge (6,1 1) only on the exposed surface of
the film. The voltage also varies witch the film thick-
ness (d, v and the relacive diclectric canstant (K1)
of polymer as in Figure 2. The diclectric constint of

Figure 2 can be used to sclect a voluneter with a
rangc that is appropriate for your products. You'll
need a voltmeter tha can derecr static charge densi-
ties in the range 1-100 pC/m2. For 20 um (-0.8
mil) film, your volrmeter should have good sensi-
tivity over a volrage range of 1-100 vols.

Spatlal Resolution | Elcccrostutic voltmeters are
valuable because they can respond to charge patcerns
generaced by static discharges. When measuring the
surfuce potencial (V) wich ¢he lm wrapped on
a grounded meral rolfer, the voltmeter can respond
to « spot of charge with a dianicter thac is approxi-
macely cqual to the spacing between the volemeter
probe and the film surface. For example. with che
voltmeter probe located 2 mmy from the film surface,
the meeer can respond 1o a spoe of charge with a di-
ameter of about 2 mm, which is typically the charge
pattern gencrated by stacie discharges.

Response Time | The response time (Tgesronst)
of an clecrrostatic voltmeter measures how tase
the meter responds. Typaponse, is important when
monicoring the voltage (Vi 4) on a moving filn.
Tasrone should be faster for higher film speeds as
in Figure 3. For cxample, to detecr a 1-mm stacic
spor on a film moving at 10 m/s (abour 2 Kfpm).
the Ty wonsr should be no greater than 100 uS. A
voltmeter with a slower response time will respond 1o
charge averaged over a larger area of film.

Use your clectrostatic volimeter to measure the
volrage wheee the film is wrapped on a grounded
meral roller. The voltmerer will respond 1o a staric
spot having a diamerer thar is abour the same as the
distance of the valemeter prabe w the film surface.
The response time must be faster when the film is

the film polymer is typically in the range 2-5. moving faster. e
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Figure 2. Film Voltage | The surface potential (Vi) with
the film wrapped on a grounded metal roller vanes with the

static charge density (G v) and film thickness (d; (v ). For
this plot, the dielectne constant (X ) $ 2.2 (polyethylens).

Figure 3. Volmeter Respanse Time | The smallest
spot of charge that the volimeler can dstect on a
moving film depends on the film speed (Uy; ) and
the response trma (Try oo ) Of the voltmeter.
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