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British Standard Methods of testing

Plastics
Part 3. Mechanical properties

Method 327A. Determination of tensile strength and
elongation at break of polytetrafluoroethylene (PTFE) products

Méthodes d'essai des plastiques
Partie 3. Caractéristiques mécaniques

Méthode 327A. Détermination de la résistance & la traction et de I'allongement & la rupture

des produits en polytétrafluoréthyléne (PTFE)

Verfahren zur Priifung von Kunststoffen
Teil 3. Mechanische Eigenschaften

Verfahren 327A. Bestimmung der Zugfestigkeit und der Bruchdehnung von Erzeugnissen aus PTFE

NOTE. Attention is drawn to BS 2782 : Part 0, issued separately.

0. Introduction

This method, which has been prepared under the direction
of the Plastics Standards Committee, is a revision and
extension of method 301K ‘Tensile strength and elongation
at break of PTFE (excluding rod)’ of BS 2782 : 1970.

It supersedes method 301K of BS 2782 : 1970 which is
being withdrawn,

This method is applicable to PTFE rod, tube and tape, in
addition to moulded basic shapes and sheet which were
covered by method 301K of BS 2782 : 1970.

-Experience has shown that the variation of results to be
expected from individual tests for determining tensile
properties is considerably greater for PTFE than for most
other plastics materials. For this reason, a testing machine
complying for accuracy with grade B of BS 1610 is
specified instead of one which complies with BS 5214 :
Part 1. BS 5214 : Part 1 includes requirements concerning
calibration and determination of elongation and tolerances
on the rate of movement of the driven grip which are not
considered to be justified in view of the overall accuracy of
results to be expected.

Warning note 1. It is essential that tobacco products are
kept well away from areas where they could be
contaminated by PTFE dust. The smoking of tobacco
products contaminated by PTFE can result in a temporary,
flu-like condition, known as polymer fume fever,

This condition is the only adverse effect observed in
humans to date. The symptoms do not ordinarily occur
until several hours after inhalation of the fumes and pass
off within 36 to 48 hours even in the absence of treatment.
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Observations indicate that these attacks have no lasting
effects and that the effects are not cumulative.

When heated above 260 °C, PTFE will begin to degrade and
the rate of degradation will increase with increasing
temperature. The gases produced during degradation will
vary according to the temperature and other conditions but
will invariably contain toxic components and good
ventilation is therefore essential.

It is strongly recommended that users of this standard refer
to BFPA Publication No. 254/1 ‘Industrial health and safety
for PTFE polymers’ for further information.

Warning note 2. This method does not necessarily detail all
the precautions necessary to meet the requirements of the
Health and Safety at Work etc. Act 1974. Attention should
be paid to any appropriate safety precautions and the test
should be carried out only by trained personnel.

Compliance with a British Standard does not of itself confer
immunity from legal obligations.

1. Scope

This method describes a procedure for the determination of
the tensile strength and elongation at break of products
manufactured from polytetrafluoroethylene (PTFE).

it is applicable to products in the form of moulded basic
shapes, rod, tube, sheet and tape. Four types of test piece
are described; the choice of test piece depends on the
nature of the product to be tested.

NOTE. The titles of the publications referred to in this standard are
listed on the inside back page.
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2. Definitions

For the purposes of this British Standard the following
definitions apply. 7

2.1 tensile stress. The tensile force carried by the test
piece at any moment of time during the test, divided by
the original cross-sectional area between the reference lines.

2.2 tensile strength. The maximum tensile stress which
the test piece is capable of supporting.

2.3 percentage elongation at break. The elongation at
break produced in the gauge length of the test piece
expressed as a percentage of the original gauge length
(distance between the reference lines).

3. Principle

The principle of the test is the extension of a test piece at a
specified rate of grip separation. The elongation and
corresponding force are recorded during the test, and the
tensile stress and elongation at break are calculated.

4. Apparatus

4.1 Tensile testing machine. The tensile testing machine
shall be power driven and capable of maintaining a rate of

. grip separation of 50 5 mm/min.

A continuous indication of the force applied to the test
piece shall be given.

NOTE. Preferably, the force applied should be recorded
autographically with a permanent indication of the maximum force.
The force scale shall be calibrated in accordance with

BS 1610 to ensure that the error does not exceed the
requirements for grade B of BS 1610.

The machine shall be provided with a type of grip which
maintains or increases grip pressure as the force applied to
the test piece increases. The test piece shall be held in such
a manner that slip relative to the grips is prevented as far as
possible, and that the clamping system does not produce
premature failure at the grips.

4.2 Micrometer, for measuring the thickness and width of
test pieces (except for the width of test pieces prepared
from thin or narrow tape). The micrometer shall comply
with BS 870 and shall be accurate to within 0.0256 mm.

4.3 Vernier callipers, for measuring the width of test pieces
prepared from thin or narrow tape and for visual -
measurement of elongation, complying with BS 887.

4.4 Extensometer (optional). When an extensometer is
used, a continuous indication of the elongation of the
gauge length and a permanent indication of the maximum
elongation shall be given.

NOTE. Preferably, the elongation should be recorded autographically
in the form of a force-elongation curve.

When an extensometer is attached to the test piece, care
shall be taken to ensure that any distortion of, or damage
to, the test piece is minimal, and it is essential that no
slippage occurs between the extensometer grips and the
test piece. The instrument shall be essentially free from
inertia lag at the speed of testing.

5. Test pieces

5.1 General. The appropriate type of test piece shall be
chosen from those given in 5.2 to 5.6, At least three test
pieces shall be prepared from the sample.

*Test pieces prepared from moulded basic shapes, rod or tube and complying with 5.2 are likely to give similar tosalt: 1o tesg

prepared from the same product but complying with 5.3.
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When testing extruded products, the test pieces shall be cut
parallel to the axis of extrusion so that, as far as possible,
each test piece represents a different section along the axis
and a different area of the cross section.

When testing veneered tape, the test pieces shall be cut
parallel to the direction in which the pressure was applied
when moulding the billet from which the tape was
veneered. If this direction is not known, two sets of test
pieces shall be prepared and tested, the test pieces in one
set being cut at 90° to those in the other-set, and the mean
results shall be calculated from the lower set of values
(indicating the weaker direction}.

5.2 Turned dumb-bell test pieces. The test pieces shall be
turned so that their dimensions are in the ratios given in
figure 1, with the shape as shown. The value of the larger
diameter (D) shall be 7 £ 0.6 mm, 10 £ 0.5 mm or

20 £ 0.5 mm.

5.3 Small punched dumb-bell test pieces. The sample shall
be machined to produce a sheet of thickness 1.5 mm to
2.5 mm, or turned to produce a rectangular sectioned ring
which can be cut and flattened to give such a sheet.

Test pieces conforming to the shape shown in figure 2 and
the dimensions given in table 1 for small dumb-bells shall
be punched from the sheet, using a single stroke of a press
and a knife-edged die. in any one test piece, the thickness
of the narrow parallel portion shall nowhere deviate by
more than 2 % from the mean. The sheet shall be supported,
while the test pieces are punched from it, on a slightly
yielding material having a smooth surface {e.g. leather,
rubber or high quality cardboard) on a flat rigid base.

The cutting edge of the die shall be sharp and free from
notches.

In the case of thin sheet or veneered tape of thickness

1.0 mm to 2.6-mm, the test pieces shall be punched from
the material ‘as received’.
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Figure 1. Turned dumb-bell test pieces
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Figure 2. Punched dumb-bell test pieces
ocuments


http://www.avadocuments.com/doc/bs-2782-3-method-327a-1982
http://www.avadocuments.com/doc/bs-2782-3-method-327a-1982

