
STATIC BEAT

Charge Control Antistatic Layers

Antistatic Layer Comparison
Conductive Layers Charge Control Layers

Operating principle Dissipates static Minimizes static charging

Materials Polymeric additives. salts, con- Surfactants, charge

duclive polymer,fibers &particles control agents

Implementation Additional layer or coating Additive to existing

layer or coating

Location Surface layer or internal layer Must be a surface layer

RH sensitivity High for ionic conductors, Minimal

low for electronic conductors

Process sensitivity Low Performance is

material specific

Cost Higher Lower

By Dr. Kelly Robinson

Contributing Editor

Table I

P
roducr form uIat ions :I rt: d rivl:n by fe:nu res
Jnd cosrs. The produn musr 5.1tisfy cusromcr
rt:qllin;mcfl[s. and the production cosrs
must suPPOrt an acceprable profit m:.ltgin.

Design ing producrs for good st~l ic performance meets
both needs. Customers need produces wirh good static
performance to avoid sheet sricking, jams, and con­
rami narion issues. High levJs of sraric c.1n be the root
cause of production downtime and m.lterial waste.

Many product formulatiuns include anrise:Hic
layers or co:ltings. A ntistatic layers may be cJrego­
rized in rwu broad categories: conductive layers and
ch3 rge control byers. Each rype of ant istatic layer
has advantagcs and dr:lwb:ICks as su mmari7_cd in
Tahie 1. Ofcou rse. any product design that ineludes
J n J.dclirionaIIJycr, co;}ri ng, ur addirive will havl: a
higher cost. The design cha lIenge is ro achieve s:lris­
f:lerory Marie pl:rformance ar an acceptable cost.

SIalic ch.lrge is a probll:m when there is 100 much.
Charge: comrollaycrs minimize charging berv.'<:cn sur­
(aCC". High kvcls ofStal ie on!:n ocru run rhe: unwi neli ng
rolls (or slining and (or sheeting operJrions where the
fronc and back sides of rhe film have widely diffetcnt
charging propenics. Examples of products prone to
unwinding elecrrificll ion are rolls of film co:m:d on
one side; rolls of mulrilayer, coexrrudcd products: and
laminated films. In cadl casc, lcihocharging of the film
surfaces occurs when tht, film is unwound as in figure
1. A<, rhe mil unl,\'inel<" Figure 2 ,hows thaI rhe out<.ide
surfuce of rhe roll has a high 1('\'(1 o(charge while: the
film span from rhe unwinding TOll to (he firsr roller is
ne;J rly nWI 1"31.

The charging properties of rhe from and b"ek sides
uf the produCT mJ.y be con t rul kd by usi ng charge con-
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UnWinding roll

Figure 1. As the roll begins to unwind, charge

separates at the unwinding nip as the inside

sur/ace peels from the outside surface of the roll.
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Unwinding roll

Figure 2. While the roll unwinds, charge separation

al the unwinding nip results in a high field eleclJic

fieJdmeter reading ERa on the unwinding roll and a
low fieldmeter reading E PAN because the film between

the unwinding roll and the first roller is nearly neutral.

(ro) agenrs. If t:irhcr rht: (rom or back sides arc coated,
the ch3rge control a.genl~ 3fe mrfactants added ro dle
coal ing solution. A charge comrol byer may bl: CO;Hcd
on rhe back side specifically 10 control chargillg
again,q rhe feature coari ng on [he (rom side. The back
side coaring ohen includes particles co increase che
su r(:Jce rough ness. The incrC:HC in su rFJ.ce rough ncss
improves bmh st:lric pcr(orm:lncc and wound roll in­
regricy by increasing Ih(· coefficient of friCI ion. 'n ad­
dirion to improving swic performance, che bac.kside
layer also may be formublc:d ro control curl.

In cucxlrudcd products, rhe skin la)'t:rs ma.y con­
tain charge conrrol addicives in addicion ro orher
cumponcnrs. Fin:dly. I:lmin:lr~'d (jIm prescnrs a.
unique challenge as rhere arc no co;uings or surface
formu brion oprions. Good sratic control in che
manufacturing process may be rhe only option.

Producr may be designed wirh anristaric Idyers TO

provide good stacie performance. Charge conrrollay­
as work by minimizing triboch:ltging. The (ront :inJ
back sid~-s of ch, produce shou ld b, wdl balanced, :lnd
borh sides shuu ld be ncar!y ncut raj dlargi ng in cus-
lOrna :lppl iC:H ions. lilIB
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