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

Contents

Page Appendix Page
Method A. Example of the calculation of impact resistance
0. Introduction 1 and standard deviation using the formula 4
1. Scope and field of application 1 Table
2. References B 1. Example of results from eight sets of tests 4
3. Principle 2 ’
4. Apparatus 2 Figures
5. Test pieces 2 1. Vacuum-operated test piece holder and clamping
6. Conditioning 2 ring {section) 5
7. Procedure 2 2. Vacuum-operated test piece holder and clamping
8. Expression of results 2 ring (plan) 6
9. Test report 3 3. Dart 7

0. Introduction
This method has been prepared under the direction of the precautions, and the method should be operated only by

Plastics Standards Committee. It is technically similar to trained personnel.

method 306F of BS 2782 : 1970 which is being withdrawn. 1. Scope and field of application

Warning note. This British Standard method does not This method describes a procedure for determining the
necessarily detail all precautions to meet the requirements impact resistance of thin flexible sheet {film). The method
of the Health and Safety at Work etc. Act 1974, is known to be suitable for use with polyethylene film up
Attention should be paid to any appropriate safety to approximately 0.3 mm in thickness.
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2. Reference

The following standard publication is referred to in this
standard.

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

3. Principle

A dart with a hemispherical head and of known mass is
dropped from a specified height on to a 127 mm diameter
disc of film formed by clamping the film across an annular
test piece holder. The impact resistance of the film is taken
as the mass, in grams, of the dart that would be expected
to break half of a large number of test pieces.

4. Apparatus
The following apparatus is required*.

4.1 Device for holding the test piece, which shall consist of
the following.

(a) Vacuum-operated test piece holder, as shown in
figures 1 and 2, for supporting the test piece at its
periphery in a horizontal plane during the test.

Means shall be provided for reducing the air pressure in
the annulus under the metal gauze so that the difference
in pressure between the two sides of the test piece is
750 mbart thereby holding the test piece in position
when it is placed on the face of the test piece holder.

(b) Clamping ring, as shown in figure 1, which shall be
used with the vacuum-operated test piece holder when
the film to be tested is thicker than 0.1 mm or tends to
be stiff or slippery.
NOTE. For testing particularly strong films other designs of clamp
may be used.
4.2 Dart, as shown in figure 3. Darts of mass 20 gand 60g
are convenient.

4.3 Set of circular weights for loading the dart.

NOTE. The weights may conveniently be of mass 550 g, 200 g,
100g,100¢g,504,50g,40g,20gq, 15 9,109,59,29,29g,14g.

4.4 Electromechanical device, or similar device, for
instantaneously releasing the dart so that it falls through a
distance of 660 mm on to the centre of the test piece held
in the test piece holder.

NOTE. The apparatus may incorporate a pressure-operated electrical
switch connected to the dart reiease mechanism and designed to

cause this to release the dart when the pressure difference reaches
750 mbar.

5. Test pieces

The number of test pieces shall be at least 60. The test
pieces shall be square, of side length 260 mm.

Itis permissible, however, to test material in the form of a
strip 260 mm wide and at least 14 m long so that at least

60 successive but not overlapping test portions are obtained.

6. Conditioning

Unless otherwise specified, condition the test pieces
according to procedure A of BS 2782 - Foreword,
introduction and general instructions 1975 except that

*A suitable apparatus may be obtained from Davenport (London) Ltd., Welwyn Garden City, Herts.

t1 mbar = 10* N/m? = 0.1 kPa.
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when the material is known not to be sensitive to humidity,
procedure B may be used. Test pieces shall be tested under
the same conditions as used for conditioning.

7. Procedure

Attach the clean dart, appropriately loaded (see note), to
the release mechanism. Place a test piece over the face of
the test piece holder so that it is held in position by
reducing the pressure under the wire gauze. For test pieces
of thickness greater than 0.1 mm additionally clamp them
mechanically by means of the clamping ring which shall be
pressed by hand over the test piece and round the test
piece holder. Adjust the test piece, if necessary, so that its
surface is free from wrinkles. When the pressure difference
reaches 750 mbar, release the dart and examine the film for
any breaks. Note any breaks however small.

Test sets of ten test pieces with at least six different dart
masses such that the masses of the loaded darts are in
arithmetical progession, and:

(a) in at least three sets of test pieces, some test pieces
are broken and some unbroken;

(b} except where the impact resistance is to be
determined graphically (see 8.2), in at least one set no
test pieces are broken and in at least one set all test
pieces are broken.
NOTE. To assist in the selection of appropriate weights for loading
the dart, test a few pieces before carrying out the main test, the
first test being with a loaded dart of arbitrary mass, and subsequent
darts being of twice or half (as appropriate) the mass of the dart
used with the preceding test piece until one test piece has fractured
and at least one has withstood a biow without fracturing. This
procedure can be continued using loaded darts of mass intermediate
to those that broke the film and those that did not.
When it is expected that the characteristics of opposite
faces of the film are different, then in each set of ten tests
place test pieces on the test piece holder so that faces
corresponding to each face of the film are struck alternately.
Each test piece shall be struck once only.
It it is desired to determine fold impact resistance of an
area of film containing a line fold, locate the test piece on
the test piece holder so that the fold line is 13 mm from
the point of impact of the dart.

8. Expression of results

8.1 Method using formula. Calculate the impact
resistance of the film from the equation
MSO = MlOO _D(S] - 1/2)
where
M5, is the impact resistance, in grams;
Moo is the lowest mass, in grams, of the loaded dart
that has broken all 10 test pieces of a set;
D is the difference, in grams, between the masses of two
successive loaded darts;
Sy is the sum of the fractions of test pieces that have
broken (see appendix A) in each set, starting with a

mass corresponding to no failures up to and including
M o0 -
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If required, calculate the standard deviation from the
equation

Standard deviation = DA/(2S, — S, —S? —1/12)
where

S, is the sum of cumulative fractions of test pieces that
have broken (see appendix A}

NOTE. If the results include more than one set in which all ten test
pieces have been broken, for the purposes of calculating S, and S,
only one set corresponding to the lowest mass aof loaded dart that
has broken all test pieces within a set, M, ,,, should be included in.
the calculation.
8.2 Graphical method. Prepare a graph on probability
paper™ relating the mass of the dart and the percentage of
test pieces broken for each set of test pieces.
NOTE. In this method of determining impact resistance and
standard deviation, ignore the masses of darts corresponding to
those sets in which 0 % and 100 % of the test pieces have been
broken.
From the graph read off the mass at which 50 % of test
pieces would be expected to break and report it as the
impact resistance (Mso).
If required, calculate the standard deviation from the
equation

Standard deviation = Mgy — M4
where

My is the mass, in grams, of the loaded dart that would
be expected to break 50 % of the test pieces;

M6 is the mass, in grams, of the loaded dart that would
be expected to break 16 % of the test pieces.
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It is permissible to use ‘probit paper’ in place of
probability paper in which case the standard deviation is
given by the slope of the graph.

Report the impact resistance {Msq) as the mass, in grams,
of the dart that would be expected to break 50 % of the
test pieces.

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

(a) a complete identification of the material tested,
including type, source, manufacturer’s code numbers,
form, principal dimensions, previous history, etc;

(b) a reference to this British Standard (i.e. BS 2782 :
Method 352D : 1979);

(c) the conditioning and test atmospheres used:
(d) whether or not the test pieces contained fold lines;

{e) the impact resistance of the material, the standard
deviation, if required, and the method of obtaining the
result, i.e. using the formula or graphical method
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"For further information see Turner, S., ‘Mechanical testing of plastics’, The Plastics Institute (lliffe), section 2—-3.
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