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Method 250B. Antistatic behaviour of film. Electroscope method

Méthodes d’essai des matiéres plastiques. Partie 2. Caractensthues électriques
Méthode 250B. Comportement antistatique des films. Méthode utilisant un electroscope

Verfahren zur Prifung von Kunststoff. Teil 2. Elektrische Eigenschaften
Methode 250B. Antistatisches Verhalten von Folienmaterial. Elektroskop-Mothode

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

Method 2508 is one of three methods described in BS 2782
for assessing antistatic properties of plastics films. The
values of these properties have been found to correlate with

the performance in use of such films. The three methods are:

Method 250A. Charge decay method;
Method 2508B. Electroscope method;

Method 250C. Field window method.

Methods 250A and 250C are generally épplicable to plastics
packaging films.

Method 250B, although more simple than Methods 250A
and 250C, is restricted in application to the more flexible
films, for example, low density (LD) polyethylene films up
to 125 pm and to coated and uncoated polypropylene films
up to 40 pm.

The antistatic properties of a plastics film are dependent on
the rate at which it will accumulate or dissipate an
electrostatic charge. These properties influence the tendency
of the film to attract and retain dust, and also its suitability
for subsequent processing on certain types of conversion
machinery.

To improve the antistatic behaviour of film, additives are
used which migrate to the surface to give a conducting
layer; alternatively, this effect can be achieved by surface
coatings. The effectiveness of the additives is changed by
the ambient relative humidity and by ageing of the film.
For this reason, these test methods cannot be used for
complete quantitative specification of the antistatic
properties of particular films, because it is not possible to
predict behaviour at relative humidities other than that
used in the tests.

The classifications given in the methods refer only to the
use of the film in packaging applications and in no way
relate to the use of film under conditions where
electrostatic charge build-up can be dangerous. In these
circumstances, reference should be made to BS 2050.
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2. References

The following British Standards are referred to in this

method.

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

BS 3718 Laboratory humidity ovens (non-injection type)
BS 3898 Laboratory humidity ovens (injection type)

BS 4194 Design requirements and testing of controlled
atmosphere laboratories

3. Principle

The test described here is based on the fact that when equal
electrical charges are applied to two sides of a V-shaped test
piece simultaneously, the sides will separate at a rate which
is related to the rate of build-up of charge. The method
determines the time required for the two sides of the test
piece to separate to form an angle of 90°. It is assumed that
the rate of build-up of charge is equal to the rate of
dissipation of that charge.

4. Apparatus
The following apparatus is required.

4.1 Earthed metal cabinet, approximately

250 mm X 250 mm X 250 mm, with a smooth metal
spindle with rounded ends (3 mm to 4 mm diameter)
protruding into the cabinet as shown in figure 250B.1 and
insulated from the cabinet.

The cabinet has an inspection window at the front, which
can be opened for access to the cabinet. A 90° angle is
drawn on the back of the cabinet, symmetrical about a
vertical line and with its apex coincident with the spindle.
A similar angle is also drawn on the inspection window to
assist in reducing parallax effects.

Provision shall be made for maintaining a test atmosphere
at a temperature of 23 £ 2 °C and a relative humidity of
50 £ 5 % (atmosphere A of BS 2782 : Introduction : 1975)
inside the cabinet. See BS 3718, BS 3898 and BS 4194.
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4.2, D.C. source, capable of supplying a voltage of 10 kV to
the spindle (see note). It shall be connected positively to
earth. Adequate precautions against the pgssibility of
electric shock should be taken.

NOTE. A ‘Shirley’ static eliminator supplied by the Record
Electrical Company Limited, Qroadheath, Manchester is suitable.

5. Test pieces

Use test pieces 100 mm long X 25 mm wide and crease into
a‘V’ 50 mm long X 25 mm wide (see figure 250B.1).

Films should not notmally be tested less than 24 h after
manufacture as the antistatic properties may not have
reached their optimum level.

Whether the test piece is taken from a reel of film, a sheet,
or from fabricated film (e.g. bags), ensure where possible
that it is freshly cut and that the film surfaces are freshly
exposed.

Cut five test pieces such that the long axis of each is in the
machine direction. If the film is wide enough, take the five
test pieces at equally spaced intervals across the film. If the
antistatic properties of both film surfaces are to be
measured, cut five more test pieces. Care shall be taken to
avoid contaminating the test pieces, as this can greatly
affect the results.

6. Conditioning

The conditioning of the test pieces 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 freshly
exposed test pieces. In the latter case, condition the freshly
exposed test pieces for at least 4 h in atmosphere A

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

7. Procedure

Place the test piece astride the spindle by means of tweezers,
with the side to be tested on the inside of the V-fold, taking
care to ensure that the pendant legs do not touch.

Apply a voltage of 10 kV to the test piece via the spindle;
at the same instant start a stop watch. Measure the time
taken for the test piece to separate to form an angle of 90°,
using the right angles drawn on the cabinet as a viewing aid.

Switch off the d.c. source, earth the spindle, and remove
the test piece leaving the apparatus ready for the next test.

8. Expression of results

Record the median of the separation times on the five test
pieces. If the antistatic properties of both surfaces are being
measured, record the median of the five results for each
surface. '

NOTE. For low density polyethylene films up to 50 uym, experience

has shown that antistatic behaviour under conditions similar to
those of the test, can be classified as follows.

Time to separate to 90° Discharge rate classification

less than 0.1 s Excellent
greater than 0.1sto 1.0s  Very good
greater than 1.0sto 10 s Good
greater than 10 s to 100 s Moderate
greater than 100 s to 300s Poor
greater than 300 s Very poor

The results obtained by this method are affected by the stiffness,
hinge effect and thickness of the material, and experience alone will
enable corresponding classifications to be set for different thicknesses
and types of film. Furthermore, it is emphasized that the antistatic
behaviour alters with relative humidity and time of exposure.

9. Test report
The report shall include the following particulars.

(a) A full description of the test material, its origin and
age if known, and whether it has received any
pre-treatment.

(b) The surface(s) that has/have been tested (i.e. on the
inside of the V-fold).

(c) Details of conditioning, if any.

(d) The median of the separation time values for the five
test pieces, or if both surfaces have been tested, the
median of the five values for each side.
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