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Foreword

BS 2494 has been prepared under the direction of the
Rubber Standards Committee and is a revision of

BS 2494 : 1976, which is to be withdrawn nine months
after the date of publication of this revision.

NOTE. Upon publication of this revision BSI Sales Department will
-[: respond to purchase orders for BS 2494 by supplying coples of the

1986 editlon, Copies of the 1976 edition may be obtained by
uoting ‘BS 2494/76".
Methods of test have been specified, wherever possible,
in accordance with BS 903.
An important difference between this revision and the
1976 edition is that physical properties are no longer
specified according to the material used to manufacture
the joint rings. Instead, specified physical properties are
differentiated only by the intended application of the rings
and are presented in tabular form for ease of reference.
For rings for pipes carrying potable water, requirements
have been introduced for the effects of materials upon
water quality. Compliance with these requirements will be
acceptable for compliance with statutory requirements in
the UK in this respect. In addition, requirements for
resistance to microbiological deterioration are specified for
rings for all pipes carrying aqueous fluids; a test method is
included in appendix B, Research work is continuing and
the requirements and methods of test for microbiological
deterioration may be revised in the future.
Other notable differences between this revision and the
1976 edition are as follows.
{(a) The joint rings are now classified in five types
designated W, D, G, H and S, to be marked accordingly.
{b) The maximum hardness of rings has been reduced
from 95 1RHD to 91 IRHD.
(¢) Requirements are inciuded for the maximum flash
thickness and/or width relative to the overall section of
the ring.
(d) There was previously a stress relaxation requirement
‘only for rings for gas applications. A requirement is now
included for all types, For rings for use with hot water,
stress relaxation is determined at elevated temperature
{125 °C). Designers of joints should note that stress
relaxation performance to be expected from rubbers
operating at elevated temperature does not match that
available at ambient temperature.
(e) Rings for use with hot water or low pressure steam
are desighated as being intended for use up to 110 °C.
The temperature for determination of compresslon set
at elevated temperature has been raised from 100 °C to
126 °C.
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(f) Requirements for resistance to ozone are included
for all types of ring.

(g) A distinction has been drawn between type tests and
process control tests. Sampling criteria have heen
identified with reference to BS 6001 and BS 6002,

(h) Marking of the date of the standard has been
introduced as an option. It should be noted that any
future revision of this standard may be expected to
require inclusion of the date of the standard in the
marking, if the size of the ring is sufficient, In the mean
time, products marked in accordance with this revision
may be distinguished from those in accordance with
previous editions by their ring type markings.
The manner in which rings are stored between manufacture
and use is most important and it is recommended that the
advice given in BS 3574 is followed. Particular attention is
drawn to this by reproducing some of the recommendations
of BS 3574 in appendix F.
It has been assumed in the drafting of this British Standard
that the execution of its provisions is entrusted to
appropriately qualified and experienced personnel.
Purchasers ordering to this standard are advised to specify
in their purchasing contract that the supplier operate a
quality system in compliance with BS 5750 : Part 2 to
assure themselves that products claimed to comply with
BS 2494 consistently achieve the required level of quality.
This British Standard is related to 1SO 4633, ISO 6447 and
1SO 8448, but not equivalent in technical content. The
main differences arise from inclusion in this British
Standard of tighter requirements for stress relaxation in
compression and for compression set, of microbiological
tests for water and drainage pipe rings, of different hardness
ranges and tolerances on hardness after ageing, and of more
specific marking requirements to indicate the intended
application of a joint ring.

WARNING. This standard calls for the use of substances
and/or procedures that may be injurious to health if
adequate precautions are not taken.

Certification. Attention is drawn to the certification
facilities described on the inside back cover.

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

1 Scope

This British Standard specifies performance requirements
and gives methods of test for five types of elastomeric joint
ring (see clause 2) and the compounds from which they are
manufactured. It is applicable to elastomeric components
of composite or non-composite joint rings, sealing rings,
jointing gaskets, and similar components used to seal fluids
in pipes and fittings.

Other requirements for the performance of the finished
joint rings, particutarly functional tests for the performance
of the actual sealing systems used with particular pipeline
materials, are specified in appropriate British Standards.
Methods of test are given in appendices A to E.
Recommendations for the storage of rings are given in
appendix F.

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

2 Designation

Elastomeric joint rings shall be designéted according to
their intended application as given in table 1.

3 General

3.1 Materials

Rings shall be manufactured from compounds that are free
from reclaimed rubber, vegetable oils, factice and
vulcanized waste.

3.2 Hardness ’

Rings are classified in six different hardness ranges,
as given in tables 3, 4, 5 and 6.

When measured in accordance with the microtest described
in BS 903 : Part A26, the hardness shall not differ by more
than 3 IRHD from the specified nominal value,

NOTE 1. It is common commercial practice for the ring hardness to
be specified by the purchaser.

NOTE 2. Although BS 903 : Part A26 states that the microtest Is
preférably for use in the hardness range 30 IRHD to 85 IRHD,
for application to joint rings it is considered to be suitable for
measurements up to 91 IRHD.

3.3 Appearance and finish

The rings shall be smooth and free from air marks and
other blemishes.

The elastomeric material forming the rings shall be
homogeneous and free from porosity as judged without
magnification on the surface or on any cut section.

If a ring exhibits flash, it shall not impair the sealing
properties of the ring. Flash shall be kept to a minimum
and neither the thickness nor the width of the flash shall
exceed the values given in table 2 relative to the nominal
dimension of the ring section.

Table 2. Flash size

Nominal dimensions Maximum Flash size

of ring section flash thickness designation*
and/or width

mm mm .

<b 0.10 F.1

>561t0 10 0.20' F.2

> 1010 16 0.40 F.3

> 16 to 26 0.50 F.4

> 256 to 40 0.60 F.b

> 40 to 65 0.70 F.6

> 6b 0.80 F.7

* These designations are for guidance only and may be .

referred to by joint ring designers,

Table 1, Designation of elastomeric joint rings by type and application

Type Intended application

W (water) Potable water

Drainage (including drains, sewers, sewage pumping mains, soil, waste,
ventilating pipes and fittings, and rainwater pipes)

D (drainage)

Town gas and other hydrocarbon gases as described in appendix B of
BS 1179 : 1967 or in BS 4250 or 1st and 2nd family gases as defined
in BS 4947. Hydrocarbon fluids with an aromatic content of not more
than 30 %, and not including edible oils

G (gas and hydrocarbon fluids)

Hot water and low pressure steam up to 110 °C for potable purposes
Hot water and low pressure steam up to 110 °C for non-potable purposes

H (hot potable water)
S (hot non-potable water)
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3.4 Dimensional tolerances _ appropriate tables 3 to 6, using test pieces in accordance
The tolerances on dimensions of finished rings shall be in with 3.7.1, obtained as specified in 3.7.3:
accordance with class M2 of BS 3734 for moulded products {a) tensile strength;

and class E1 of BS 3734 for extruded products. (b) elongation at break;

The tolerance on the diameter of rings made from cut and (c) compression set, 22 h at 70 °C for types W, D and G
jointed lengths of vulcanized material shall be in accordance or 22 h at 125 °C for types H and S;
with class M2 of BS 3734.

(d) hardness;

3.5 Splice joined rings {e) splice strength (Where applicable), see 3.5.

3.6.1 Materials. Any materials used to assist in making 3.7.3 Sampling for prodL{ct control tests. The p_rp_duct

splice joints shall not detract from the performance of the  control tests shall be carried out on batches of finished

ring type concerned. ) - components using sampling procedures in accordance with
either:

3.5.2 Strength. There shall be no visible separation in the
area of the splice when a jointed ring or linear test piece is
tested as described In appendix A.

{(a) BS 6001 with a specified inspection level of S—2
and an AQL of 2.6 % for attributes; or

{b) BS 6002 with a specified inspection level of S—3

3.6 Composite rings and an AQL of 2.5 % for variables.

Except for those components that will not be exposed to 1 hese requirements do not preclude the use by the
the contents of the pipeline or pipework, in which case manufacturer of more stringent combinations of inspection
neither the requirements for the effects of materials on levels and AQL values.from BS 6001 or BS 6002.

water quality (specified in 4.2) nor those for resistance to . :

microbiological deterioration (specified in 4.3) are 3.8 Marking _
applicable, each elastomeric component of a composite Each ring fha“ be marked clearly and durably with the

ring shall comply with all the other requirements of this following information in a manner that does not interfere
standard for the corresponding type of ring designated " with the sealing function of the ring.

in table 1.

(a) The nominal size.

NOTE. Different elastomeric components of a composite ring NOTE 1. Joint rings are generally characterized by a nominal
may be selected from different hardness ranges. size defined not by this specification but by the pipework,
pipeline or joint system indicated by the manufacturer as that

3.7 Quality assurance ’ for which the particular size and shape of ring is designed.
NOTE. For advice on quality systems see foreword. {b) The manufacturer’s identification.
3.71 Typetests. =~~~ T oo 0 T {c) The number of this British Standard with the ring
All tests for the appropriate designation of ring, with the type designation (see clause 2} as a suffix, with or
exception of those for microbiological deterioration and © without inclusion of the date of this standard, e.g.
effect on water quality, shall be carried out at least annually | BS 2494: 1986 : H' or ‘BS 2494 : W’ (see foreword,
and whenever the manufacturing technique is changed. b item h).
Validation tests for effect on water quality shall be carried (d} The quarter and year of manufacture.
out at least every 5 years in line with the UK Water NOTE 2. The following information is also desirable:
Fittings Byelaws Scheme referred to in note 2 of 4,2, AITTeSTS, T (1) the British Standard abbreviation for the elastomer used
“without exception, shallalso be carried out whenever the ™ (see BS 3502 : Part 3);
" elastomer formulation is changed. All of these tests shall - - {2) the type of joint for which the ring is intended.

either be carried out using test pieces cut from the finished °
tings or, and only, if the shape of the ring does not permit
test pieces to be produced, on laboratory samples of the
same formulation, state of cure and method of preparation
as the finished rings.

- For tests in which different sizes of test pieces are
permissible, the same size of test piece shall be used for
-each batch (see 3.7.3) and for any comparative purposes.

3.7.2 Product control tests. The following tests shall be
carried out according to the conditions listed in the

In cases where marking the actual component is not
practicable (e.g. when sections are too small), rings shall be
supplied in parcels and each parcel shall be marked with
the above information. In such cases, every ring shall carry
the manufacturer’s identification unless this interferes
with the sealing function.

requirements of the standard. The accuracy of such a claim is therefore solely the manufacturer's responsibili

*Marking BS 2494 {:1986) on or in relation to a product is a claim by the manufacturer that the product has ﬁbﬁﬁma the
’ S
availability of third party certification should be addressed to the appropriate certification body L
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4 Rings of type W (water)

4.1 Physical properties

The physical properties of type W rings shall be as given
in table 3.

4.2 Effect of materials on water quality
NOTE 1. In the case of composite rings, see 3.6.

When used under the conditions for which they are
designed, non-metallic materials in contact with or likely to
come into contact with potable water shall not constitute

a toxic hazard, shall not support microbial growth and shall
not give rise to unpleasant taste or odour, cloudiness or
discoloration of the water.

Concentrations of substances, chemicals and biological
agents leached from materials in contact with potable
water, and measurements of the relevant organoleptic/
physical parameters shall not exceed the maximum values
recommended by the World Health Organization in its
publication ‘Guidelines for drinking water quality’ Vol 1
‘Recommendations’ (WHO, Geneva 1984) or as required
by the EEC Council Directive of 15 July 1980 relating to
the aquality of water intended for human consumption
{Official Journal of the European Communities L.229

pp 11—29), whichever in each case is the more stringent.
NOTE 2. Requirements for the testing of non-metallic materials in
these respects are set out in the UK Water Fittings Byelaws Scheme
Information and Guidance Note No, 5-01-02, ISSN 0267 - 0313

obtainable from the Water Research Centre, Water Byelaws
Advisory Service, 660 Ajax Avenue, Slough, Berkshire SL1 4BG.

NOTE 3. Pending the determination of suitable means of
characterizing the toxicity of leachates from materials in contact
with potable water, materials approved by the Department of the
Environment Committee on Chemicals and Materials of
Construction for use in Public Water Supply and Swimming Pools
are considered free from toxic hazard for the purposes of
compliance with this subclause. A list of approved chemicals and
materials is available from the Technical Secretary of that
Committee at the Department of the Environment, Water Division,
Romney House, 43 Marsham Street, London SW1P 3PY.

NOTE 4. Products manufactured for installation and use in the
United Kingdom which are verified and listed under the UK Water
Fittings Byelaws Scheme administered by the Water Research
Centre (address as in note 2) are deemed to satisfy the requirements
detailed in this subclause.

4.3 Resistance to microbiological deterioration

NOTE. In the case of composite rings, see 3.6.

When tested in accordance with appendix B, rings shall
comply with the following.

(a) The average loss in mass (Z) of the test set of test
pieces shall not exceed 3.5 %.

(b) There shall be no greater release of carbon black or
other fillers from the test set than from the control set
when the surface of the specimens is lightly rubbed.
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5 Rings of type D (drainage)

5.1 Physical properties

The physical properties of type D rings shall be as given
in table 4.
NOTE. For applications where aggressive liquids are to be conveyed,

the suitability of the material used in the rings should be established.

5.2 Resistance to microbiological deterioration

The resistance of type D rings to microbiological
deterioration shall be in accordance with 4.3.

6 Rings of type G (gas and
hydrocarbon fluids)

The physical properties of type G rings shall be as given
in table 5.

7 Rings of type H (hot potable water)

7.1 Physical properties

The physical properties of type H rings shall be as given
in table 6.

7.2 Effects on water quality
Type H rings shall comply with 4.2,

7.3 Resistance to microbiological deterioration

The resistance of type H rings to microbiological
deterioration shall be in accordance with 4.3.

8 Rings of type S (hot non-potable water)

8.1 Physical properties

The physical properties of type S rings shall be-as given
in table 6. :

8.2 Resistance to microbiological deterioration

The resistance of type S rings to microbiological
deterioration shall be in accordance with 4.3.
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