STATIC BEAT
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How To Measure Static

winding roll on a slitter
shows signs of high star-
ic. The crackling might

Equation 1: E[KV/em]=

2orless @ green light-usually not a problem

204 yellow light—caution, keep an eve on things

4 or bigger @ red light—take action

bc enough for your

customer to notice. Will chis roll be a problem?
When is it worth your time to act?

| Equation 2: 6[pC/m?]=[1 pC/m? / KV/iem]Eyyipory[KV/iem) ‘

While a small amount of staric will not
cause problems, we need a way to decide

| Equation 3: 6[pC/m?]=[1 pC/m? / KV/em]1/3E g gy paprer[KV/em) ‘

whar level of sratic is “small.” Since Tam

an engineer., 1 like to put numbers on things to

help me decide what to da. There arc art least three

different types of instruments that we can usc 1o

measure staric.

» Elccrrostatic ficldmeters are the workhorse for
diagnosing static problems.

» Coulomb meters are used with Faraday cups to
measurc charge on small objects or film samples.

» Non-conracting clectrostatic volemeters measure
the surface potential of a film.

When [ need o decide if |

@

Figure 1. In this model geometry, the
film span between two rollers has

a uniform voltage V,,. The electric
field (E) between the film and floor
is Vyy/d in units of KViem or KV/in.

Film at voltage V,

must take action to solve a saatic
problem, first | rcach for my clec-
trostatic fieldmerer. Equation 1
is a “stake in the ground” for a
“stoplight” action guideline.
Elccrrostacic ficldmerers re-
spond to staric charge on the film,
and cthis is the basis for our ac-

tion guideline. Estimaring sratic
charge density is imporcant be-

l E[KV/cm]=V,/d I

causce Chargc is [hC root causc for
staric problems, and this charge

movcs with the film chrough che

machine. Static charge is mea-
sured in charge per unit arca,

usually in units of pC/m?. To

undersrand how an clecrrostatic
fieldmeter measures static charge,
take a look ac the basic model ge-

E[

omctry shown in Figure 1.

To help visualize che cleetric
ficld benween the film and the
floor in Figure 1, the ficld lines are
bluc and the equipotential lines are
green. Nortice that the green ¢qui-
potential lines are parallel to the

KV/iem]=3 V,/d
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floor

Figure 2. The electric field (E;)
concentrates around the fieldmeter so
that the reading is approximalely 3X
larger than the uniform electric field.

film, while the blue field lines are
perpendicular to the equipotential
lincs, The blue and green lines in-
tersect at right angles.

The clectric ficld is proporcion-
al to the charge density. Before

our fieldmereer is in position, the ficld is uniform
and is given by Equation 2. Note that a charge
density of 1 pC/m? results in an elecrric ficld of
approximately 1 KV/em. This is why the units of
KV/em are valuable.

X hen we usc our ficldmeter to measure the ficld,
our meter affects the ficld as shown in Figure 2.
Again, the ficld Jines are blue and the equipotential
lines are green. Near the film, the green equipoten-
tial lincs are parallel to the film just as in Figure 1.
However, notice how the ficld lines bend toward our
clectrostatic ficldmeter so that che field is higher ac
our measurement location. It is important that clec-
croseatic field is affected by vur inscrumenct and by the
measurcment geometry. The distance between the
film and the floor affect the size of the clectric field.
and the location of ncarby grounded meral rollers and
elements of the machine frame affect the shape of the
ficld. This sensitivity ro gecometry is why clectrosiatic
fieldmeter readings should be taken on film spans
midway berween rollers.

With our ficldmerer rcading, we can cstimare
the amount of charge on the film using Equation
3. Notc rhat a ficldmerer reading of 3 KV/em indi-
cates that the static charge on the film is about
1 pCim2.

Knowing rhe charge on the film is important
because rhis charge maves with the film chrough
the conveyance path. Even in congested arcas of the
film parh where fieldmeter measurement would not
be feasible, we can use our measurements on film
spans and Equarion 3 to estimarc rhe charge den-
sity. Higher charge densitices posc a greater risk for
dusc atrraction and sparks.

Elecrrostatic ficldmerers are excellenr wals for
diagnosing static problems and deciding when ac-
tion is nceded. Ficldmeters are valuable because
the readings are proportional to the static charge
density on the film. Remember that ¢his reading is
influenced by the measurement gecometry, so it is
important to take fieldmeter measurements on film
spans midway between rollers o obtain reliable and
repeatable measurements. PFFC

Static control expert Dr. Kelly Robinson, president of Electrostatic Answers, has 27+ years of experience in problem-solving

and consulting. Contact him at 585-425-8158; kelly.robinson@electrostaticanswers.com; www.electrostaticanswers.com.

14 MARCH 2010

WAWW.PFFC-ONLINE.COM



