STATIC BEAT
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Contributing Editor
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Dissipating Static

tatic hecomes worse in the winter when the
humidity decreases. What measurements
are important to rrack static? Relative ho-
midity (RH) is at the top of the list because
stacic 1s a competition between two very different
mcchanisms: separation and dissiparion.

In Figure 1. PP film runs over a hard-coated
aluminum idler roller. The film already has some
negative charge because it has touched some rollers.
\When differert materials touch and separate, onc
will have some positive charge, and the other will
have negadve charge. Using the triboclectric series as
a guide, we know che film will have negative charge
after contact with aluminum oside in the h U(“ coat-
ing. The film exics che roller wich a chird *-
representing the charging by rouching che roller.

The roller surface has one “+” charge that is equal
and opposite to the charge deposited on the film. The
charge on the roller surface dissipates or flows quickly
to ground because there is an clecerically con-
ducnive path from the roller surtace chrough
the bearings to the grounded machine frame.

One hlghlv cffective strategy for climi-
nating static problems is to coat the surface
of the film with an elecirically conductive
layer. If this layer is sufficiently conductive,
rhe negative charge on the film surface in
Figure | could flow along back toward the
roller and dissipate. Quarernary ammonium
sales often are used for these antiseatic coat-
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Figure 2. Surface
Electrical
Resistivity (SER)
is measured by
applying a vohage
and measuring
the resulting

flow of current.
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ings. The salt ahsorhs warcer from the air and
dissuciates forming mobile ions ¢nabling
current to flow. When humidity decreascs, the an-
ustatic layer absorbs less warer, the number of jons
deereases, and static performance degrades.

To specify an antistatic layer, we must define a mea-
surement for this current Aow and idendfy an accept-
able range for our product. The approprmu mesure-
ment is surface clectrical resistivity or surface resistiviry

asdefined in ASTM D257 Standard Test Methads for
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DC Resistance vr Conductance of Insulating Materials.
The measuremene merhod is illustrated in Figure 2.

The resistance (R) displayed by the megohm-
meter s the apphied voltage (V) 0) divided by
the measured current (s asuarn) as in Equation
1. The volumetic sesisnivity (pv) is a matesial prop-
erty of the coated Jayer. The units are indicated in
brackees, and all distances are measured in meters.

The measurement geometry affects current flow.
When clectrode spacing (1) increases, Jess curyent
flows and resistance (R) increascs. Similarly, when
laycr chickness (8) or clecerode widih (W) increase,
more current flows and resistance (R) decreases.
Solving Equation 1 for pv gives Equation 2.

Usually, the anciscatic Jayer thickness (8) is very
small and difficult co measure. As a convenience,
it often is grouped with volumetric resistivity, as in
Equation 3. and given the name “surtacc resistiv-
ity” or “sheer resistivity™ (ps).

Onc source of confusion is that the units of surface
resiseivity are ohms, just like resisrance. For clarity,
wc've adopted the units of shms/square (Q/22) for
surface resistivity. Notice that if the measurement
geometry is square, that is, if W=L, the resistance
displaycd by the megohmmeter is the samce as the sur-
face resistivity, which is very convenient. Also, surface
resistivity is a property of the coared layer and specifi-
cally not a matcrial property. Coating a thicker layer
ol the same muacerial will decrease surface resistivity.

For good static control. surface resistivity should
be in the range 108 1o 10413 Q/0 depending on
the process speed. The surface resistivity needs o
be toward the lower end of this range for faster
processes that run in excess of -3,000 fpm (-100
mpm). Surface resistivitics toward the upper end of
this range are sufficient for slow processes running
under -30 fpm (-10 mpm). For a specific applica-
tion. you'll have to run some trials to determine the
surface resistivity specification for your product.

Static on film products is a competition berween
static chuarging and dissipation. The triboelectric series
js a good guidcline for static charging. For dissipation,
surface resistivity 15 the key. For many antistatic ma-
terials, surface resistivity is a strong function of RH,
making RH an important parameter. This is why
static problems increase in the winter months.
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