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How To Use

Electrostatic Fieldmeters

lecerostatic Aicldmeters are useful and

versatile wols for solving static problems.

Static charging problems are challenging o

diagnose because the source of the charg-
ing ofcen is ac a different location chan che observed
sparks. A ficldmeter can idencify locations where che
scatic charge is high. It can display che polarity of the
charge, which helps identify che source of the charg-
ing. A ficldmecter also can provide a quantitative
estimatc for the amount of stacic charge. Measuring
charge and tracking the level through a process is a
good way  find che source of static charging.

When using an clectrostatic ficldmeter o diag-
nose @ stadie charging problem or when selecting
ficldmecer for a specific applicadon, three perfor-
NUEINCE NICASUICS are important: rangc, spacial reso-
lution, and response cime.

Range | While the cleceric ficld formally is
mmcasured in volts per meter, one
volt per meter is a very tiny ficld.
Flectric Acldineters commonly
display ficld in kilovolts per cen-
timeter (kV/em). kilovolts per inch (kV/inl). and a
few models display the measured ficld only in volts.
The distance, ¢ither centimeter or inch, is implied.

The cleerric field (E) is limited by the breakdown
strength of air. So at atmospheric pressure, E s in
the range of 0 1o £30 kV/em or 0 1o £76 kV/in. For
pracrical work, a reasonable upper limic is 20 kV/em
or 50 kV/in. Your ticldmcrer should have a resolution
of at least 1 kV/em ar 2.5 kV/in. so you can deteer
a 1 pC/m? change in charge density on your film,
which is practically significant.
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Spatial Resolution | An cleccrostatic ficldmerer
responds 1o charge where the sensor is the closest meral
object. Figure 1 shows chree micasurement locacions:
E¢mii e taken midway between rollers: Exuar, taken
ncar aroller; and Eageer. taken directly aver a roller.
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The cleceric ficldmeter reading Fagion L is che most
refiable and scable because it responds to charges on
the film in a symmetrical region chat is half the dis-
tance between rollers. Reading Ewgar also responds
to charges in a region that is approximacely half the
discance beaween rollers. However, the measure-
ment geometry Is not symmectric, and reading Exi ak
will be more variable and less reliable than reading
Exsnpie. Reading Exororr will be zero because the
roller is rhe closcst metal object to the film.

Response Time | The response time of an clec-
tric fieldmeter determines che size of charge varia-
don chac can be detected. Ideally, the response dme
(Tiesrons) should be fast enough w detect charge
patches with the same size as the spadal resolu-
don (L soruriov). The sesponse time (T seonsr)
depends on che film transpore speed (Urga) as in
Equation 1. This rclationship is plotted in Figure 2.
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Figure 2. Given the ilm speed, the response
time detarmines the length of the smalflesl!
paich of charge thal the meler can detacl.

For cxample, on s 1-m fifm span, the sparial resolu-
tion (Lrrsoreiion) of the ficldmerer will be approxi-
mately 0.5 m. With a film transporr speed (Ueiiag) of
300 mpm, the ficldmeter should have a response time
no longer than 0.1 scc. A response time longer than
chis simply means that the ficldmerer will sespond 1o
the average charge on a larger length of film.

Use your clectrostatic ficldmeter midway beoween
rollers to measure static. Ie will respond to sratie charge
over an area that is about hulf the film <pan, The
response time of the meter determines the size of the
smallest parch of charge that the meter can detecr.
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