STATIC BEAT

Static, Be Gone!

tatic charge accumulates on the surface of
PE. PP. or PET filmis as chey run through
a coaring, lamination, or converting pro-
cess. Static charge also accumulates on
the surfaces of insulading rollers covered with
polyurcthane, silicanc rubber. or EPDM (cchylene-
propylenc-dienc) rubber. Dissipating rolier charge
is impartant because charged roller surfaces aterace
dust partcles. causc sparks o the grounded roller
shafts, and may posc shock risks to personned chat
clean the roller surfaces atter a long run.

By Dr. Kally Robinson Using rollers covered with static dissipative or resis-
Contributing Editor dive marerials will dissipate static effectively. Whae is

the maximum roller sesistivity for your apphication?
The volumetric resistivity (p,) of a material deter-
niincs how fast static charge dissipates. Figuce 1(a)
shows a slab of thickness (d) and surface arca (A)
with static charge on the top surface. Stanc charge

Figure 2. To dissipale static within one roller
revolution, the roller resistivity must not exceed
the values shown below. For example, for a 5-in.-
da roller at a hine speed of 100 fpm, the roller
resistivity must not exceed 1 x 10+'2 ohm-cm.
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tion. Taking the dissipation time w be 3T so thac 95%
of the charge will have dissipaced resulis in Equation 2.
And solving for the maximun roller resistivity

dissipaces faster from

i gives Equation 3.

materials with lower Equation 1. d The maximum
resistivity. From the 1=RC=py| — |esty [ = | = PvErEs roller resistivicy as it
esistl A A d OTICT TenstIviy 48 |
circuit model shown i funcuon of roller di-
Flgurc I(b).. the Ch-‘.”gc Equaton2. Dlinfrev)f 1 fi cec :.lmctcr"utd ]il"lc speed
dissipates exponentially — [ —— || 60— > 3p, .8, is shown in Figure 2.
and the RC time con- U(mm'“) 121m min For higher linc
stant of the circui is Equation 3 speeds. the sesistiviry
given in Equation 1. " aDnfrev) (1 fu 6055\ 100 ™ must be lower so that
This is an ?mpm‘mm Y 3g,5,U(f(Umin)\ 12 in min) - charge on the furfgcc
and an amazing result! of the roller will dis-

The charge relaxarion
time {T) docs not depend on the thickness (d) of
the surface arca (A) of the marerial. The charge
relaxation rime depends anly on the volumetric
resistivity (p,) and relative permirtivity (€g) of the
material. The parameter (gy) is the permitrivity of
frec space, which is a universal constant.

To dererming the upper limir on roeller resistiviey, we
nced the roller charge w dissipate wichin one revolu-

Figure 1. Stalic charge on the surface of the slab dissipates just as
a charged capacilor dissipates through a resistor.

sipate more quickly.
For example. if the line speed inercases from 300
fpm to 1,000 fpm, the maximum resistiviry for a
5-in.-gia roller decreases from about 3 % 100t 1o
1 x 10! shm-cm. Also, ara given line speed, larger
diameter rollers turn more slowly so that the maxi-
mum resistivity is somewhac higher for larger sollers.
Jtas important to dissipate the static on rubber-
or polymer-covered rollers to minimize contamina-
rion and prevent sparks. Using static dissipative
materials is an excellent way to get rid of roller
static. The key o achicving good performance is
sclecting a static disstpative macerial with a volu-
metric resistivity that permics
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Relative Dielectric Constant &g i \ A d have any questions on thicar-
ticle. Also, please let me know

J—_ — — if you would like mc to cover

(a) Static charga on the top surface (b) The circuit model is a charged capacitor C ;:SJP[T: Igc‘:artocﬁ)lfu]r:r: f;;;rgun_
will dissipate through the malerial. that discharges through a resistor R. T T L. b| w. PG
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