
STATIC BEAT

Why Static Is Worse at High Speeds
film :lnd each roller by rribocha rging. The key fac­
rors for rribochargi ng arc materials. surface rough­
ness, contact prl..:ssure. and slip. Slip increases as rhe

fi Im speed increases.
rn Figu re 1. rhe fj Im tension

di fference across the roller is
caused by bearing drag. This
rension di fferemial causes
micro-slip bcrwcen rhe film and
rh.: roller.

At a higher film speed. the
m icre-slip region is longcr bcc;lU.sc
rhe tension di ffcrent ial is higher.
More micro-slip causes more charge
separarion by rri boch argi ng.

The v<lriJrion in conracr
pressure with speed is complex.
Al higher speeds, the film drdgs
along more viscous air. Th is f:lsrer
air flolV incrC:ISCS p ressu re ar rhe
coO(acr line where rhe fil m firsr
rouches rhe conveyance roller.

The higher air pressu re
acts to lift the fi Im from the
roller, wh ich ma kes the conracr
rcgion in Figu re 1 \:ven sma ller
at higher speeds. With less
conran, sl ip incr J .. es and
[rihocha rgi n g increases. And.
less conrac[ between rhe film
and rolkrs resulrs in lower
r ract ion, wh ieh causes fi Im
weave and steering prohkms.

Several otht'r factOrs are
imporranL Baggy webs will have
good comact in some areas and
no co mact in or her a r\:as of rhe
fil rn. So, srar ie can be sporry on
baggy webs. And, the rollers may

have grooves to vent the air and improve rracrion.
This increase in traction helps minimize Haric

prohlcms. In pracrice, there i.~ often a link
between fi 1m Wt<lVl: and staric probl ems.

Staric problems are worse at
higher fi Im speeds because static
charge scparat ion incre:ISes, and
dissip,lrcrs rhar ncur r:.d i2.c static
cha rge :Ire less effecr ive. I invite
you [0 ask quesrions aboul this

column and to suggest copies for
a fuwn: "Scar ic Bear." My e-mail

address is shown bdow.

Figure 1. The film exiling
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.

For example, a fllm carrying a high sraric charge
density of 10 l-lC/m 2 al 10 mls (~2.000 fpm) has
an electric currenr of 100 pAlm. Our clean,
wdl-maint:lined st:ltic bar performs well
because i[ has an Output currene that is
more rhan five ri mes greater rhan the
cu rrent of the static on the movi ng
film. So, our stollic bar should per­
form well. even at film speeds up to

abOUl 20 mls (~4,OOO fpm).
Another rcason lh:\( staric problems

gel worse ar higher speeds is rhat more
sr:\t ie charge is scp:nated between the

A
t times, stJtic i~ rht: root CJllS\;; for sig­
n ificJm wane, and at or hcr t imcs, it
is simply an annoYJnce. Often, stJric
problems are worse

on nuchines that run :H higher
speeds. And. when planning to
increHe the speed of a mJchine,
static is one of rhe irems on rhe
performa nce check list.

Evayom; seems to agree that
star ic will be worse at higher
speeds, but why are sratic prob­
lem s worse ar higher spceds? Is
rh is re:.d I)' r rue?

One reason is rhar sratic
d issiparers J re It:ss efficienr at
higher speeds. A staric dissipater
insralled on rhe mach inc simply
docs nor work as well ar higher
speeds. Here is why.

A sraric bar generates ions rhat
musr move rhrough rhe air ro
neurral ize rh(; static ch:ugc on rhe
film.;\ moving ion is ,In ekcrric
current. A static bar can gener·
ate on Iy a finite nu mbcr of ions.
so this ionizer has a maximum
OUtpUt curn:nr. which for a wdl­
mai nl;lined, clean stat ic bJ r is
abour 1,000 pA for every meter
length of the bar.

AIso, the sl<lric chMg\: moves
with the film. This moving static
charge i. also an dccHic current
as in Equation l.
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