
STATIC BEAT

Static, Be Gone!

Figure 2. To dIssipate static Within one roller

revolution. the roller resistivity must not exceed

the values shown below. For example. for a 5-in.·

drs roller at a line speed of 100 fpm, the rollar
resistivily must not exceed 1 x 10+!2 ohm-em.
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tion. Tlking rhe dissipation (imc ro be ,,.r so Ih.lt 95%

of the chuge will have dissipJtcd resulls in Equation 2.
A net solving for the m:lXilllll III roller resiqivity

gives Equalion 3.
The maximum

roller rcsi~ti\'iry as ;(
function of roller di­
;lI11crer ,I lid line speed
is shown in Figure 2.

ror higher Ii ne
speeds. I he resi St iviry
musr he lower so [har
charge on Ihe surr..ce
of rhe roller wi 11 dis-
sip:\[(- mor,- quickly.

For example. if t he line ~pted increases from 300
!pm ro 1,000 rpm, the maximum n:sisl iviry for J
5-in.-d i2 roller dccre.Js(;~ from ,lhout .~ >< 10' II to
1 >< 10' ) I oh m-cm. A Iso, Jr a given line ~pecd, brger
diamerer rollers [ll rn more slowly so that the m:1X i­
mu m resistiviry is somewhat higher for b rgcr rollers_

It is imporrJnt ro dissip;Jle rhe st.uic on rubber­
or polymer-covered rollers to min imizc COnlam in:!.­
rion and prevenr sparks. Usi ng static dissip:uivl"
m;J[erials is 3n excellclH w:!.y to get rid of roller
slaric. The key [() achieving good perf~lfmance is
select ing :l stJtic dissipJtive m:uerial with a volu-

metric resistivity' th.H permits
the slJtic to dissip.lte with in
one rollc r revol LI rio n.

Plc;Jse conr:lCt me if you
h.1\'c Jny quesl ions on rhi, :u­
t icle. A lsu, piCHt· let me know
if you would li kc me to ('()I'er
a specific topic in J fur un:
SfJ.tic 13,,<}t column, My cun­
t3C! informal ion is below. PffC
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Equation ,.

EquatIOn 2. i'[ D(in/rev )(~~)(60 sec) > 3P £ £

U(fLlmin) 12 in min v R 0

EquatIOn 3. ( )
p.< n:Din/rev (~it.)(60Sec)(IOOCm)
~ 3£~l::oU(fLlmin) 12 in min m

(b) The circuit model is a charged capacitor C
Ihat discharges through a reSistor R,
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tarie ehargr :lCcumulJtrs on thr sur(;\Cc of
PE. PP. or PET films ~IS they run through
j cOJting, bmin:Hion, or convening pro­
cess. St.lric eh.lrge al so accumul:Hes on

(he surf;\Ces or inm tHing rollers covered wirh
polyurerhant, silicone rubher. or EPDM (erhylene­
propylene-cliene) rubber. Dissipating roller charge
is importJnl btcause charged roller su rfaces Jt[f:J.Ct
dust pJ nie1cs. causc sp.ub to the g.rounded roller
5h.l(ts, and m.l)' pose shock risks (U person !lei rhat
cleln the roller Sll rfJees ,1(ter a long ru n.

Using rollel> covcred wirh 5t.Hi, dissipative or resis­
tive materials will dlssip;He .qaric effectively. \X/h.lt is
I he nl;(x imum rol ler resist ivi I y f(lr your .lpplic:u io n?

The volunletric resistivity (p) OrJ material deter­
mi nes how fJsr st.ltic ch:lfgc di.s.~ip;Hes. Figure 1(a)
shows a slab of rh iekness (dl .md su rf:lec area (A)

with Sl.ll ic charge on the top surf.lce. St~Hic charge
dissip<ltcs ~.lSler frunl
In.lteri..ll s with lowcr
resistivity, From the
ei reu it model ,~ho\Vn ill
Figure I (b). the ch.lrgc
dissip;He5 exponent ia IIy
.lnd the RC time con­
Sl:l nt of the ci reu it is
given in Equation I.

This is :In important
and an am;ning result!
Th(, ch.lrge rl'1axa! iun
rime (T) doc~ not depend on rhe Ihiekness (d) or
Ih,- SUrr<Ke :!.rCl (A) of the m;Jreri31. The ch:l rg<:
rcbxJ.tion rime depends only on the volumetric
n:sistivity (P\,) :lnd r<:laliw pcrmiltivity (ER) of the
matcri.J1. The parameter (Eo) is rhe pcrmirriviry of
free Sp;JCt. wh ich is .1 II ni\'er~;ll eunsrJnr.

To dererm ine th" llppn limir on rolkr resistivity. we
need Ihe roller ch.uge ILl di!>Sipale within onc revolLl-
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Volumetric Resistivity pv
Relative Dielectric Constant £ R

(a) Static charge on the top surface

will dissipate through the material.

Figure 1. Static charge on the surfacB of the slab dissipates just as

B charged capacitor dissipates through a resistor,

Surface Charge Density Us / Area A c=>
+ + + + + +-++
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