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Foreword

This Part of BS 6564 has been prepared under the direction
of the Plastics Standards Committee.

This Part of BS 6564 replaces BS 3784 ‘Polytetrafluoro-
ethylene {PTFE) sheet’, BS 3873 ‘Polytetrafluoroethylene
moulded basic shapes’, BS 4271 ‘Polytetrafluoroethylene
(PTFE) rod’, BS 4893 'Veneered polytetrafluoroethylene,
(PTFE) tape’, BS 4976 ‘Polytetrafluoroethylene (PTFE)
tubing extruded from coagulated dispersion powder’ and
BS 5130 ‘Polytetrafluoroethylene (PTFE) tube manufact:
ured from granular powder’, which are withdrawn. In
preparing this single specification to cover the various forms
of unfilled product, the opportunity has been taken to
align, as far as possible, the grading and the corresponding
requirements for each form. The designation specified in
this Part of BS 6564 (see clause 2) is based on the

grades and types referred to in the withdrawn standards,
but because of the need for consistency, a particular set of
requirements may now correspond to a different grade for
some products. |n this Part of BS 6564, grade Al isa
‘premium’ grade, intended for applications in which the
highest quality is required, and grades A and B are intended
for normal usage, with grade B denoting the lowest quality
specified in this standard.

This Part of BS 6564 does not include any detailed
information on machining tolerances but it should be noted
that some difficulty in achieving closely controlled
dimensions may be experienced when working with PTFE.
The British Fluoropolymer Processors’ Association has

published a document® which gives guidance on this subject.

Certain fabricated unfilled PTFE products are covered by
other British Standards; requirements for unsintered PTFE
tape for thread sealing are specified in BS 4375, require-
ments for PTFE insulating sleeving for electrical purposes
are specified in BS 2848 and requirements for PTFE
identification sleeves for electrical cables and equipment
wires in aircraft are specified in British Standard 2G 198 :
Part 2,

Further Parts and Sections of BS 6564 in preparation are
as follows:
Part 1. Polytetrafluoroethylene powders for moulding
and extrusion
Section 1.1. Specification
Section 1.2. Method of specifying
Part 3. Specification for fabricated glass fibre filled
polytetrafluoroethylene products

NOTE. In Part 3 of this standard, the first element of the
designation for fabricated glass fibre filled PTFE products will be
the letter ‘G’ followed by a figure representing the nominat filler
content. The remainder of the designation will correspond to that
specified for unfilled PTFE fabricated products in this Part of

BS 6564 (see clause 2).

Warning. 1t 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 h to 48 h even in the
absence of treatment. 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.

NOTE. 1t is strongly recommended that users of this standard refer
to BFPA Publication No. 2564/1, Industrial health and safety for
PTFE polymerst for further information.

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

*Publication No. 284/1, Code of practice for machining tolerances for components machined from PTFE, which may be purchased from

the British Fluoropolymer Processors’ Association, 5 Belgrave Square, London SW1X 8PH.

1This publication may be purchased from the British Fluoropolymers Processors’ Association, 6 Belgrave Square, London SW1X 8PH.
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Specification

1 Scope

This Part of BS 6564 specifies requirements for fabricated
unfilled polytetrafluoroethylene (PTFE) products which
may occur in several forms.

Requirements are specified for up to five grades of product,
which are designated grade A1, grade A and grade B (grade
A1 denoting the highest quality and grade B the lowest
quality specified in this Part of this standard}, and grade
A1E and grade AE which correspond to grade A1 and
grade A, respectively, except that they also have specified
electrical properties.

The products are also designated as being one of two types,
depending on the degree of dimensional stability: type 1
products are designated as those which meet the require-
ments for dimensional stability given in table 2; type 2
products, usually products which are described as

‘as fabricated’, do not necessarily meet these requirements.

NOTE 1. Care should be exercised when specifying extruded
materials for machining to components which are required to
conform to close tolerances as the release of locked-in stress may
occur in the components after machining.

This Part of BS 6564 is applicable to the following forms,
available in the grades and types indicated in table 1.
Various requirements and methods of test which are not
specified in this Part of BS 6564, but which may need

to be agreed between the purchaser and the supplier, are
listed in appendix A.

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

2 Designation

Products complying with this Part of BS 6564 shall be
designated by a code containing the following elements.
(a) A letter denoting the composition of the material.
Unfilled PTFE products are denoted by the letter U¥,
{b) A letter, or a combination of letters and numbers,
denoting the grade of product, i.e, A1, A, B, A1E or AE.

(c) An oblique stroke followed by a number denoting
the type of product, i.e. 1 or 2 (see clause 1).

Example. UA/1 (grade A, type 1).

3 Composition and appearance

The products shall be manufactured from polytetrafluoro-
ethylene which contains no other additives except pigments
The use of reprocessed material shall be permissible
providing that products containing reprocessed material
meet the requirements of this standard (see notes 1 to 3
and appendix A).

The addition of up to 1.5 % by mass of pigment shall be
permitted during the manufacture of an item, for the
purposes of identification or decoration. The presence of
added pigment shall be reported in all documentation
relating to a particular product,

NOTE 1. The colour of the unpigmented products varies from
semi-translucent white to mottled grey. Colours outside this range
will normally be obtained by pigmentation.

NQTE 2. The presence of pigments may affect some properties of
the material, e.g. chemical resistance and electrical properties, and
it is advisable for the purchaser and the supplier to agree the type,
grade and quantity of pigment to be used (see appendix A).
NOTE 3. Products are normatly available free from surface defects
or inclusions,

4 Performance and physical properties

The products shall comply with the appropriate require-
ments given in table 2,

To comply with the requirements for tensile strength and
elongation at break, the minimum mean values, determined
by the method specified, shall be as specified in table 2.

If any individual result for tensile strength or elongation at
break is below the compliance limit specified in table 2 and
more than 10 % below the mean value, a further set of test
pieces shall be tested and if the second set of results fail to
meet the compliance limits specified, the material shall be
deemed not to comply with this Part of BS 6564.

Table 1. Forms, grades and types covered by BS 6564 : Part 2

Form

Grade Type

Moulded basic shapes, moulded or extruded rod,
moulded or extruded tube (except thin-walled tube
as described below) and moulded sheet

Veneered tape

Thin-walled tube extruded from coagulated dispersion
powder (wall thickness no greater than 2.6 mm)

A1, A, B, A1E and AE Types 1 and 2

A1, A, B, A1E and AE
A only

Type 2 only
Type 2 only

*See note in foreword,
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Table 2. Performance and physical propérty requirements

Requirement Applicable to Method Compliance criteria
Grades A1 | Grades A Grade B
and A1E and AE
Tensile strength All products except thin-walled tube BS 2782 : 24.0 MPa 17.5 MPa 12.0 MPa
extruded from coagulated dispersion Method 327A minimum minimum minimum
powder
Efongation at break All products except thin-walled tube BS 2782 : 300 % 200 % 100 %
extruded from coagulated dispersion Method 327A minimum minimum minimum
powder

Density at 23 £ 2°C

All products except thin-walled tube
extruded from coagulated dispersion
powder

Method 620A
or method 620D
of BS 2782 :
Methods 620A
to 620D

2.13 g/em?® 10 2,19 g/cm? (all grades)

Thin-walled tube extruded from
coagulated dispersion powder

Method 620A
or method 620D
of B§ 2782 :
Methods 620A
to 620D

2.12 g/em?® to 2.23 g/em?

Resistance to heat

All products which have not been
manufactured from powder complying
with Section 1.1* of BS 6564 (which
specifies requirements for resistance
to heat)

Appendix B

The material shall show no signs of
melting and the loss in mass shall not
exceed 0.5 %

Dimensional stablility

All type 1 products except tube

Appendix C

The maximum change shall not exceed
05%

Type 1 thick-walled tube

Appendix D

The maximum changes in length and
diameter shall each not exceed 0.5 %

Geometric stability

Type 1 thick-walled tube

Appendix D

The maximum change shall not exceed
D
—_—
4T %

where

D is the nominal external diameter
T is the nominal wall thickness

Resistance to gas leakage

Thin-walled tube extruded from
coagulated dispersion powder
{(grade A only)

Appendix E

All lengths of tubing shall be tested
and there shall be no escape of air
bubbles through the wall of the tube

Pressure requirement

Thin-watled tube extruded from
coagulated dispersion powder
(grade A only)

Appendix F

The tube shall not leak or burst
when the appropriate proof pressure
(see figure 1) is applied

*In preparation.
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