
STATIC BEAT

Using Electrostatic Voltmeters

Measurement Range I TIK film volr:lge or ~ur·

f~ce porentiJ.l is mCJ.sured in voll.~. The oesr locarion
for an tlce IroSC3 ric voir merer meJSU rem(;n! is whL're
rhe fi Im is wrJppcd on a grou nded menl roller :IS in

Figure I. Hac rhe fil m volr:lgl: (VIII ~I) measures rhe
starie ehJ.fge (0"111 ~,) only on the exposed surF.1ce of
rhl: film. The \'ultagl: ~lls() v.1ri(~s wirh (he film lhick­

ness (dill ~I) and the fchrjve dic!cnric consr;!nr (1\111 ~I)

of polymer ;JS in Figure 2, The dielecrric conqanl of

rhe film polymer is rypicllly in rhe range 2-5.

Figure 2 can be used to select ;l volrtnl:rcr wir h :1

range rh:u is appropri:lte for your products. You'll
need ,I volt merer th:u c:tn detL'ct st,ttie eh:trg;c densi·

ties in the ral1~e 1-100 jlC/m 2. For 20!-tm (-0.8
mil) fi Im, you~ voltmeter should h:lve ~ood sensi­

tivity over a volt:lge range of 1-100 volrs.
Spatial Resolution I Elcc(rostatic voltmeters :He

v,lluabk: becnlse thcy <::\n respund ((J ch,ngc pa{(crn~

generated hy stat ic diseh,uges. \XI hen Inc,Isuri ng rhe
snrE!(.c putcnei:d (VI II ,Ii) \\'ieh the fi Im wr:lppcd on
:I grounded nler:l] roller, rhe volrmercr can respond
to :I spot of chJ rge with ,I di:l meter th:\( is ,1pproxl­

m'lcdy equal to the spacing between the voltmeter
pfObc and the film .,urf:lee. For cx,lmpk.. with the
voltmeter probc [ocJred 1 Jll m from rhc film su rface.
[he merer c.ln respond to J SpOt ofch,uge with a di­

amcter of abour 2 mm. which is rypic:llly rhe charge
partL'fn gener'lIed hy '>t:!ric discharges.

Response Time I The responsc time (TK~"~):N')

of an ekcrrosr;\ric \,ollilleter meaS\lre~ how fasr

[he meter responds. T1H..\I''''N. is importa nr when
monitoring the volr:Jgc (VIII ~I) on :t movi ng fil m.
TR,_",()'i([ ~hould be r.l.~rcr for higher fi Im speeds ,IS

in Figure 3. For ex:unple. to dcrect:1 I-mm starie
spor on;} film moving ~H 10 m/s (abour 2 Kfpm).

[he T~I ,,~):-.\r should be no grorer rhan 100 flS. A
voir meIer wirh a slower response rime will rL'.~pond !O

charge J.l'aaged OVCf J brgcr ,lfea offi.lm.
L'se your c1ccrrosrJ.rie voltmcrer co me:1SU re rhc

volr.1l;e' where rhe film is wrapped on :l grounded
metal roller. ThL' volrnlcrer will respond ro.a srJ.tlc
SpOt h:wing a Ji;lmncr thar is .lbuur lht: S:lme as the
diHJ.nCl: of [he' \'olr!l1er(f prohe (() rhe fjlm sur/Jee.
The response time mUSI be faHer when rhe film is
moving EIHer.
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S
taric problems :lrc chJllcnging to solvt: IJl"Clllse
St:u ic dis8ip;lrcrs, such :lS ion izi ng st ri ngs or
st.ltic b:lrs, should be loc:l[ed (() He;\( rhe sidc
of rhe film wirh SGHic. An c1ecrrost:uic vo]r­

mctcr provides Jet,liled inform:ltion on rhe 10cl(lon.

rhe J mou Ill, .1 nd rhe pola ri ry of st:ltic. Speci f1ally. an
dccrrost;\tic volrmerer cm verify which side of;[ film
h;JS sTatic. and ir can reveal when a film has suffered

sr:Jtic disch:Jrges in previous operJ.liom.
\X/hen usi ng. :In clecrrosr:trjc voltmeter (() Ji,lg­

nosc ;\ st,ltie prohlem, or when sclccring 3. volrffietcr

for J. speci fic applicnion, rh ree performance mea­
sures ~lfe imporranr: measuremenr f:lnge, sparial
resolution, ,I nd response Ii mc.
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Figure 1. The voltage

(VI' II ~l) with rhe !11m
wrapped on a metal
roller is a direct
measure of Ihe slatic
charge density on Ihe

exposed film surface.
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Figure 2, Film Voltage I The surface potential (VfIC\1) with
the 111m wrapped on a grounded metal roller varies with the
sfa/ic charge density (O"FII.~l) and film thickness (dill \4)' For
thiS pial, the d,eleclnc constanl (K 1'1 L'I) IS 2.2 (polyethylene).

Figure 3. Volmefer Resp<Jnse Time I The smallesl

spot of charge that Ihe voltmeler can deteel on a
moving film depends on the film speed (UFI L\I) and
Ihe response Irme (TRhl'O",'1 ) of Ihe voltmeler,
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