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British Standard Methods of testing

Plastics
Part 2. Electrical properties
Method 250C. Antistatic behaviour of film. Field window method

Méthodes d’essai des matiéres plastiques. Partie 2. Caractéristiques électriques
Méthode 250C. Comportement antistatique des films. Méthode & “‘fenétre’’

Verfahren zur Priifung von Kunststoff. Teil 2. Elektrische Eigenschaften
Methode 250C. Antistatisches Verhalten von Folienmaterial. ‘Fenster’’-Priifung

IMPORTANT NOTE. Before reading this method it is essential to read the foreword, general introduction and instructions to BS 2782,
issued separately.

1. Scope and field of application The classifications given in the methods refer only to the

Method 250C is one of three methods described in BS 2782  US€ of the film in ;;e:fraginzapplicgﬁic.)ns an: in no way
for assessing antistatic properties of plastics films. The relate to the use of film under conditions where

values of these properties have been found to correlate with e!ectrostatlc char?e bu'ld'ip cladnbbe daggerméss. I2noglz)ese
the performance in use of such films. The three methods circumstances, reference should be made to :

are:
Method 250A. Charge decay method; 2. References
Method 2508B. Electroscope method; . .. . .
Method 250C. Field window method. The following British Standards are referred to in this

method.
Methods 250A and 250C are generally applicable to plastics

packaging films.

Method 250B, although more simple than Methods 250A
and 250C, is restricted in application to the more flexible
films.

Method 250C may also be used to reveal the presence of
substantial patches devoid of conductive properties within 3, Principle
the test area by the persistence of a penetrating field after
an initial decay.

BS 2050 Electrical resistance of conductive and antistatic
products made from flexible polymeric material

BS 2782 : 1975 Methods of testing plastics. Foreword,
general introduction and instructions

This method determines the time required for an electric
field which penetrates a ‘window’ formed by the test piece
The antistatic properties of a plastics film are dependent on 5 gecay to half its initial value. It is based upon the ability
the rate at which it will accumulate or dissipate an of the slightly conductive layer on antistatic packaging
electrostatic charge. These properties influence the tendency  fjims to act as an electrostatic screen between a chargeable
of the film to attract and retain dust, and also its suitability electrode and the sensing electrode of an electrometer.

for subsequent processing on certain types of conversion As in Method 250A, the time required is proportional to
machinery. ) the surface resistivity of the test piece (i.e. inversely
To improve the antistatic behaviour of film, additives are proportional to the surface conductivity).
used which migrate to the surface to give a conducting The film under test forms a window between two otherwise
layer; alternatively, this effect can be achieved by surface screened and earthed compartments, one containing the
coatings. The effectiveness of the additives is changed by chargeable electrode and the other the sensing electrode.
the ambient relative humidity and by ageing of the film. When a fixed potential is applied to the chargeable electrode,
For this reason, these test methods cannot be used for an electric field penetrates the film and induces a charge on
complete quantitative specification of the antistatic the sensing electrode. Electrical conduction in the plane of
prooerties of particular films. because it is not possible to the film causes the penetrating field, and thus the induced
predict behaviour at relative humidities other than that charge, to diminish at a rate proportional to the surface
used in the tests. conductivity. In the absence of surface conduction
(non-antistatic film) the penetrating field remains steady for
long periods.
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4. Apparatus
The following apparatus is required.

4.1 Pair of earthed cylindrical metal electrode
compartments, shown diagrammatically in figure 250C.1,
each containing a disc-shaped electrode, such that when the
flanged open ends of the compartments are in contact the
electrodes are opposite and parallel to each other.
Connections from the electrodes to the charging circuit and
to the electrometer shall be made through insulated
‘feed-through’ terminals of high insulation resistance

(102 Q). Coaxial cable sockets with
polytetrafluoroethylene insulation are suitable.

4.2 Charging circuit, shown diagrammatically in

figure 250C.2, to apply 300 V, negative with respect to
earth potential, to the chargeable electrode by depression
of the double pole switch S. This switch is such that when
depressed, it first breaks a contact in the automatic timing
circuit {(g.v.) of the electrometer. A 20 MX2 safety resistor
between the switch and the electrode limits the current
which may be drawn from the battery. Additional safety
resistances to a total not exceeding 1 MQ2 may be included
between sections of the battery. Another 20 M2 resistor
discharges the electrode system when the push button is
released.

4.3 Electrometer incorporating an automatic timing circuit,
to the input terminal of which the sensing electrode is
connected. The recommended circuit is shown in

figure 250C.3. The input resistance of the electrometer
shall be greater than 10'3  and is shunted by a 200 pf
capacitor of high insulation resistance, such as a polystyrene
dielectric capacitor. A push button switch connects the
electrode to earth until it is actuated. This switch must be
of high insulation resistance and such that the opening of
its contacts do not induce charges in the input circuit of
the electrometer. A ‘dry reed’ switch operated by an
external magnet is suitable.

The meter M, gives a deflection which is proportional to
the induced voltage at the sensing electrode. The circuit to
the right of meter M, in figure 250C.3 is an automatic
timing circuit which gives an indication on meter M,
proportional to the half decay time of the induced charge.

The principles and operation of this circuit are given in
appendix A.

The electrode compartments in figure 250C.1 may be
conveniently mounted on top of an earthed metal case
which contains the charging circuit and the electrometer
circuit. The top compartment may be attached to a hinged
arm to enable it to be raised to insert a film for testing and
then lowered to meet the lower compartment in register.

5. Test pieces
Use test pieces at least 100 mm wide and 100 mm long.

Films should not normally be tested until at least 24 h after
manufacture, as the antistatic properties may not have
reached their optimum level.

Make at least five measurements on separate test pieces or
at positions along the length and width of the film sample
chosen to be representative of the material.

Whether the test piece is taken from a reel of film, a sheet,
or from fabricated film (e.g. bags), ensure where possible,
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that it is freshly cut, and that the surfaces are freshly
exposed to the atmosphere of the test room. The area of
the film covered by the electrode compartments shall not
be handled or contaminated.

6. Conditioning and test atmosphere

The conditioning of the test piece before test will depend
on whether the film is being tested for its suitability for
processing on conversion machinery or for satisfactory dust
pick-up performance. In the former case, use a freshly
exposed test piece. In the latter case, condition the freshly
exposed test piece for at least 4 h in atmosphere A

(see BS 2782 : Introduction : 1975). Test in atmosphere A.

7. Procedure

Place the two electrode compartments in juxtaposition
without a test piece. Set the potentiometer Z so that the
indicating meter M; reads zero. Open the input shorting
switch, and with this switch open, press the charging
switch S.

Adjust the variable resistance B until the indicating
meter M; gives full scale deflection (50 pyA).

NOTE. See appendix A for adjustment of timing circuit.

Close the input shorting switch. Place a test piece between
the two compartments, ensuring that the film is held flat
and taut. Open the input shorting switch. If the indicating
meter moves, this indicates a residual charge on the film
from handling which is still decaying. In this case close the
shorting switch and re-open after 10 s, or a larger period as
appropriate until no appreciable movement of the indicating
meter is observed.

With the input shorting switch open, press and hold down
the charging switch S. The meter M; will deflect upwards
and then fall towards zero. For long decay times, (>10s),
measure the time between pressing S and the deflection
falling to half scale deflection by means of a stopwatch to
the nearest 0.5 s.

For decay times less than 10 s, read the decay time from
the meter M,, the maximum deflection of which indicates
the decay time in seconds. The three ranges are 0 to 1,

0 to 3sand 0 to 10 s for full scale deflection. Record the
decay time to within 2 % of full scale range of the meter.

If the indicating meter M; reading does not fall towards the
initial zero reading, but towards a finite positive value, this
is evidence of non-conducting patches within the sample
area and this should be recorded.

The time interval between repeat tests on the same test
piece shall be at least three times the half decay time.

NOTE: Correlation with surface conductivity. Measurement of the
decay times of test pieces of known surface conductivities on an
apparatus as described in this standard have shown that the decay
time is inversely proportional to the superficial conductivity K
(i.e. the sum of the conductivities of both surfaces of the film) and

that the relation between the two is given by the following equation.
1

t
where

1.75 X 10'2K

t is the decay time in seconds and
K is the sum of the conductivities of both surfaces of the film.

This relation only applies to apparatus of the particular dimensions
given in figure 250C.1 and to film of uniform surface conductivity.
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