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Figure 2. For example, 50-)..Im-thick polymer film
(KflLM "," 2.5) wirh su rface ch:uge densiry of I )..leI
m2 is wrapped on a mcral roller rhat is at grou nd
pOKnrial. Tht: voltmerer derl-crs the surface po­
rencial given in Equarion 1 of abouc 2 volts. This
modl:sr volrJgc is caused bY:l ch3rgc densiry rhal is
~ufficienr to CJuse significant sraric prohlems on J
winding sfOckroll or in a ~hccting Opt-r:uion.

Elec rros rar ic fidd me tCfS are the work horse
insr ru m(;nrs used in indusrri:ll applicar ions to

solvC' staric problems. However, field mercrs
respond only to the ror;rl or net charge on a film
and provide no information on the distribution
of rhe eha rgc. Non-eont;rcri ng elecrrostJr ic
voltmeters :lrc a valuable complemenr ro
field merers because VOII melers respond to rhe
eh:! rge pres~'nt on on Iy onc ~id(:' of rhe fi 1m .

inSHU mcnrs respond to rnt: tota lor nt:t
charge on [he film. Neither can reveal

inform;J.rion :l.bour dlc distribUTion of
charge or where the charge is locared
on the film.

Ha.ving an instrumem thar re­
sponds only to t he charge on one
surface of rhe film is very imporranr.

For example. Figure 1 shows a high­
traction polyun;tha ne-covered roller

used to isolate the rcosion ina film con-
veyance parh. An :l}uminum hJrd-c03tcd nip

roller holds the film firm Iy ag;li nst the polymcr­
covered roller. Nip rollers are common ar the exir of
rhe dryer in coaring operarions and jusr prior ro the
chopper in sheeters.

To comrol staric on the film in Figure I. tinsel
is insralled :lhove rhe film jusr downsrream of rhe
nip roller. However. this rinsel is on the wrong
side of the film, and instead of neurrali7..ing the
charged fi I01, the ri nsel generates a very com mon
parcern of elurgc in which one surface has positive
charge and the orher surface h~ls an equal amount
of nega live ell;} rge.

The decrrosraric fiddmerer in Figure 1 will re:l.d
zero c1(;ccric fidd becaus(; tht: ntt charg.: on rhl:
film is 2ero. However, sheers cur from this film will
h;]vc sratic ding problems causl-J by charge from
rhe polyurer hane roller.

This sr;lric charge is best mcasurcd using;] non­
conracring c1ccrroH~J[icvoltmetCf:u shown in
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T
hiS month, r 3m delighted to eel­
ebr:He rhe one-year an niver­
sary of "Sl:Hie Bl:Jt." which
firsr appeared in rhe May

2009 issue of !'FFC. For many, staric
electricity is a mystery. From my per­
speccive. c1ectfOstarics is a (ascinJri ng
and inreresring topic dlat is governed
by the fundJmentdl principles of phys­
ics and engi neering. Once tht"Se prin­
cipies :.He clea rly u nderscood. sr:l.r ic prob­
lems become jusr like the m.:lny orher tcchnical
problems ,hat skilled technologists. scienrim. and

engi neers solve every
day by raking mean­
Ingfu I measun:;­
menrs. analyzing the
results, and applying
the funda mem:d
principles. [ invite
you to send me your

- .
'1 ues(Jon s on scat IC
conrrol and to

suggest copies for
(UtU re colu mns.

Measuring st:Itic
IS Imporranr so we

C:In under. tand the problem, idem iry possible solo­
rions, and ass~ss the feasibility Jnd effectiv~nessof
our alternarives. Thae arc ;lr least rh ree di(f(;renr
types of inHrumcms rh:H we C<l.11 use [0 meJsure
srar ic: J n e1ecl rostar ie ,----------------------------------,
field meIer. the work-
horse for diagnosi ng
sratic problems; a
Coulomb merer, which me3sures charge on objeCTS
or film samples th:It fir wirhin J r:lfadJy cup: and a
non-contacting decrrostatic I'olrmcrer, which mc;]­
sures th ... surf:lc~' potemial of a film.

An elcC[rost3tic ficldmet('"f responds ro rhe
roral :lmounr of
ch:lrge on a fi Im_
A Coulomb mUl-r
is rhe only one of
rhese rhn:c i"-'rru­
mems thar direcdy
me;tsures the total
dmount of charge
on .:In object sm:lll
enough to fir
wilhin the Fdraday
cup. Borh of thes.:
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Figure 1. Tinsel in­

stalled on /he wrong
side of the film results
in positive charge on
one film surface and
an equal amount of
negative charge on
the othersurface.

Figura 2. An elecfroSlalic
voltmeter measures only
the sialic charge on the
exposed film surface.
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