l STATIC BEAT

t times, static is the roor cause for sig-
nificant waste, and ar other times, it
is simply an annoyuance. Often, sratic
problems are worse
on machines that run ac higher
speeds. And, when planning to
increase the speed of 2 machine,
static is onc of the items on the
performance checklise.

Evcryonce scems o agree that
static will be worse ac higher
speeds, but why are static prob-
lems worsc at higher speeds? Is X
chis really crue? T

One reason is that scatic
dissipaters are less cfficient at
higher speeds. A stacic dissipater
installed on che machine simply
docs not work as well ac higher
spceds. Here is why.

A static bar generates ions char
must movc through the air to
ncutralize the static charge on the
film. A moving ion is an clectric
current. A static bar can gener- T
atc only a finite numbcr of ians,
so this ionizer has a maximum
output current. which for a well-
maintained, clean sratic bar is
abour 1,000 pA for cvery merer
length of the bar.

Also, the static charge moves
with the film. This maving static
charge is also an clectric current
as in Equation 1.
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Equation 1: 1, [nA)/ Wiy y[m] = Py [C/m?] x Vi [m/s]

For cxample, a film carrying a high stacic charge
density of 10 pC/m2 ar 10 m/s (-2,000 fpm) has
an cleceric current of 100 pA/m. Our clean,
well-muintained static bar performs well
because it has an outpurt current chat is E
more than five times greater than the
current of the static on the moving
film. So, our static bar should per-
form well, even at film speeds up to
abour 20 m/s (-4,000 fpm).

Another reason that startic problems
get worse at higher speeds is that more
scacic charge is separated between the
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Why Static Is Worse at High Speeds

(a) Lower speed

T+AT 1 +«L\Tg
(b) Higher speed

Figure 1. The film exiting

the roller has higher tension
and stretches, which causes
micro-slip between the film
and roller near the exit. At
higher speed, the tension
differential is higher and the
micro-slip region is larger.
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film and each roller by tribocharging. The key fac-

tors for tribocharging arc marerials, surface rough-

ness. contact pressure, and slip. Slip increases as the
film speed increases.

In Figure 1. the film tension
difference across the roller is
caused by bearing drag. This
tension differential causes
micro-slip becween che film and
the roller.

‘ At a higher film speed, the
‘ micro-slip region is longer because

Y the tension differential s higher.
T+AT, More micro-slip causes more charge
scparation by tribocharging.

The variacion in contact
pressure with speed is camples.
At higher speeds, the film drags
along more viscous air. This faster
air flow increases pressure ar che
contact line where che Ailm firse
ouches the conveyance roller.

The higher air pressure
l acts to lift the film from che
roller. which makes the conrace
region in Figure 1 cven smaller
at higher speeds. Wirh less
contact, slip increases and
tribocharging increases. And.
less conract berween the film
ang rollers resules in lower
traction, which causes film
weave and steering problems.

Several other facrors are
important. Baggy webs will have
good conract in some areas and
no conract in other arcas of the
film. So, static can be spotry on
baggy webs. And. the rollers may
have grooves to vene the air and improve rraction.
This increase in traction helps minimize stacic

problems. In pracrice, there is often a link
berween film weave and searic problems.

Static problems are worse at

higher film speeds because static
charge separation increases, and
dissipacers that neutralize static
charge are less cffecrive. Tinvite
you to ask questions about this
column and to suggest topics for

a futurc “Static Beat.” My ¢-mail

address is shown beJow. ailH
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