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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Elastomeric seals — Material requirements for seals
used in pipes and fittings carrying gaseous fuels and
hydrocarbon fluids

1 Scope

This
fittin
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document specifies requirements for elastomeric materials used in seals for suppl
gs, ancillaries and valves at operating temperatures in general from -5 °C up to 50-°CG a
from -15 °C up to 50 °C, for the following:

reneral applications (see Table 4, type G series):

— gaseous fuel [manufactured, natural and liquefied petroleum gas.(L.LPG) in the gas¢

— hydrocarbon fluids with an aromatic content up to 30 % (by-volume), including
liquid phase;

gpecial applications (see Table 4, type H):

— materials suitable for carrying gaseous fuels containing gas condensates and |
fluids of unrestricted aromatic content.

ral requirements for finished joint seals are also-given; any additional requirements
articular application are specified in the relevant product standards, taking into accag
rmance of pipe joints is a function of the\seal material properties, seal geometry af
n. This document is used where appropniate with product standards which specify |
rements for joints.

document is applicable to joint{seals for all pipeline materials, including iron, steel,
ics.

b case of composite sealingrings, the requirements in 5.2.8 and 5.2.9 apply only when t
for any elastomeric parts come into contact with gaseous fuel or hydrocarbon fluid.

bation at break, tensile strength, compression set and stress relaxation requirements f|

of hardness classes’80-and 90 apply only when they constitute that part of the seal which

dired
This

q

tly in the sedling function or contributes directly to long-term stability.

documentis not applicable to the following:

seals. made from cellular materials;

y pipes and
nd in special

ous phase],

LPG in the

ydrocarbon

ralled for by
unt that the
d pipe joint
erformance

copper and

he materials

or materials
participates

eals with enctosed voids as part of their design;

seals required to be resistant to flame or to thermal stress;

seals which contain splices joining pre-vulcanized profile ends.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.
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The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 37, Rubb

er, vulcanized or thermoplastic — Determination of tensile stress-strain properties

ISO 48-2, Rubber, vulcanized or thermoplastic — Determination of hardness — Part 2: Hardness between

10 IRHD and
[SO 188:201

100 IRHD

1, Rubber, vulcanized or thermoplastic — Accelerated ageing and heat resistance tests

ISO 815-1, Rubber, vulcanized or thermoplastic — Determination of compression set — Part 1: At ambient

or elevated

ISO 815-2,
temperaturg

ISO 1431-1,
dynamic str(

[SO 1817, Ry
ISO 3302-1,

ISO 3384-1:]
at ambient q

ISO 9691:19
classificatiof

ISO 23529, R

3 Terms

No terms an
ISO and IEC

ISO Onl
IEC Eleq

4 C(Classit

Five classes

A nominal hj

§

[in testing

Rubber — Tolerances for products — Part 1: Dimensional tolerances

011, Rubber, vulcanized or thermoplastic — Determinatiofof stress relaxation in compré

i of imperfections

mperatures

bber, vulcanized or thermoplastic — Determination of compression set — Pant.2: Af

S

Rubber, vulcanized or thermoplastic — Resistance to ozone cracking —(Rart 1: Stati¢

bber, vulcanized or thermoplastic — Determination of the effect of liquids

nd at elevated temperatures

92, Rubber — Recommendations for the workmanship of pipe joint rings — Description

ubber — General procedures for preparing ahd-¢onditioning test pieces for physical test me

and definitions
d definitions are listed in this doetiment.
maintain terminological databases for use in standardization at the following address

ne browsing platformsavailable at https://www.iso.org/obp

tropedia: available.at http://www.electropedia.org/

fication

of material for pipe seals are specified in Tables 2 and 3.

ardness shall be specified within the ranges in Table 1.

Table 1 — Hardness classification

low

and

ssion

and

thods

Hardness class

50 60 70 80 90

Range of hardness, IRHD

46 to 55 56 to 65 66 to 75 76 to 85 86 to 95

5 Requirements

5.1 Materials

The materials shall be free of any substances which may have a deleterious effect on the life of the seals,
or on the pipe or fittings.

© ISO 2019 - All rights reserved
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Finished-seal requirements

5.2.1 Dimensional tolerances

Tolerances shall be specified from the appropriate classes in ISO 3302-1.

5.2.2

Imperfections and defects

The seals shall be free of defects or irregularities which could affect their function. Classification of
imperfections shall be in accordance with ISO 9691, as follows:

Majo
ISO 4
accej

Inten

urface imperfections in zones involved in the sealing function as described in 4.1.1 of IS
hall be considered as defects;

inor surface imperfections in zones not involved in the sealing function as desctribed
f1S0 9691:1992 shall not be considered as defects.

surface imperfections in zones not involved in the sealing function as.described in
691:1992 can be considered as defects. This shall be agreed betweéen the interested
btance criteria will depend upon the seal type or design.

compressive force can be determined in accordance with ISQ<7743. The acceptable limiti

the g
type

5.2.3

Whe
requ

NOTH
provi

For t
mord

5.2.4

Tens
bell s
shall

The 1

ompressive force shall be agreed between the interested parties; they will depend u
or design.

Hardness

h determined by the micro-test specifiedéin ISO 48-2, the hardness shall comp
rements given in Table 2 or 3.

If the dimensions of a seal are appropriate, the normal test method specified in ISO 48-2
ded that the micro-test method is used-for referee purposes.

he same seal, the differencetbetween the minimum and maximum hardness values
than 4 IRHD. Each value shall be within the specified tolerances.

Tensile strength(and elongation at break

le strength and elongation at break shall be determined by the method specified in IS
haped test pieees of type 1, 2, 3 or 4 shall be used. Type 2 is the preferred type. Thd
state the duwmb-bell type whenever type 2 is not used.

ensile Strength and the elongation at break shall comply with the requirements given in

5.2.5

Compression set in air

D 9691:1992

in4.1.2.1b)

4.1.2.1 a) of
parties; the

nal imperfections as described in 4.2 of ISO 9691:1992 £ould be considered as ¢efects. The

ng values of
pon the seal

ly with the

can be used,

shall not be

D 37. Dumb-
 test report

Table 2 or 3.

5.2.5.1 General

If the test piece is taken from a seal, then the measurement shall be carried out as far as possible in the
direction of compression of the seal in service.

5.2.5.2 Compression setat 23 °C and 70 °C

When determined by the method specified in ISO 815-1, at 23 °C and 70 °C using the small type B test
piece, the compression set shall comply with the requirements given in Table 2 or 3.

If the cross-section of a seal is too small to obtain suitable test pieces, a type B test piece can be prepared

eithe

© ISO

r by cutting from a test slab or by moulding a disc (see 5.1).
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5.2.5.3 Low-temperature compression set at -5 °C

When determined by the method specified in SO 815-2 using the small type B test piece and a recovery
time of (30 * 3) min, the compression set after 72 h at -5 °C, when measured at -5 °C, shall comply with
the requirements given in Table 2 or 3.

5.2.6 Accelerated ageing in air

Test pieces prepared for the determination of hardness (see 5.2.3) and for the determination of tensile
strength and elongation at break (see 5.2.4) shall be aged in air at 70 °C for 7 days by the normal oven
method specified in ISO 188:2011 (method A).

The changes in hardness, tensile strength and elongation at break shall comply with the requirenllents
given in Tablle 2 or 3.

5.2.7 Stré¢ss relaxation in compression

The stress felaxation shall be determined by method A of ISO 3384-1:2011, using a test piefe in
accordance with 5.1, after applying mechanical and thermal conditioning. Measurements shall be laken
after 3 h, 1 day, 3 days and 7 days for the 7-day test and after 3 h, 1 day, 3 days, 7 days, 30 day$ and
90 days for the 90-day test. The best-fit straight line shall be determined by'regression analysis ysing
a logarithmic time scale, and the correlation coefficients derived from-this analysis shall not be lpwer
than 0,93 for the 7-day test and 0,83 for the 90-day test. The 7-day and 90-day requirements in Tahles 2
and 3 are thpse derived from these straight lines.

For contingous measurement using an apparatus as described in the first paragraph of 52 of
ISO 3384-1:2011, the 7-day and 90-day requirements in TFables 2 and 3 are those derived from the
measuremehts at 7 days and 90 days.

The stress 1jelaxation in compression shall comply with the requirements given in Table 2 or 3 4t the
following temperatures and times:

— 7 daysdt (23 +2)°C;
— 90 daysl|at (23 * 2) °C.

The test temperature shall be maintained within the specified tolerance during the whole period of the
test and ver|fied by suitable recording equipment on a continuous basis.

The 90-day test shall be congidered as a type approval test.

If the test piece is taken{¥om a seal, then the measurement shall be carried out as far as possible in the
direction of|compressiomn-of the seal in service.

5.2.8 Volume change in liquid B

When deterinined-bythe method specitied 1801817 the volume change after 7 daysimmersibn at
23 °C in liquid B and, in addition, followed by drying in air for 4 days at 70 °C, shall comply with the
requirements given in Table 2 or 3.

5.2.9 Volume change in oil

When determined by the method specified in ISO 1817, after 7 days immersion at 70 °C in standard oil
No. 3, the volume change shall comply with the requirements given in Table 2 or 3.

5.2.10 Ozone resistance

The test piece shall comply with the requirements given in Table 2 or 3, when determined by the method
specified in ISO 1431-1, under the conditions set out below:

4 © IS0 2019 - All rights reserved
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— ozone concentration (50 £ 5) pphm
— temperature (40 £ 2)°C
— pre-tension time
P 72 9h
— exposure time
P 48 9n
— elongation: hardness classes 50, 60 and 70 (20x2) %
hardness class 80 (15+x2)%
hardness class 90 (10+1) %
— relative humidity (55 +10) %

Seali
of in

5.2.1

Whe
time
temp

comply with the requirements given in Table 2.

L

6

6.1

Unle
ISO 2

the appropriate test method, they-shall be taken from test slabs or sheets of suitable dimeng

be m|
tom

For t
fore

6.2
Unle

Ing elements which are protected by packaging, whether packaged sepatately or not, uj

stallation shall meet the same requirement but using an ozone concentration of (25 * j

1 Compression set at-15 °C

h determined by the method specified in ISO 815-2 using the)small type B test piece an
of (30 + 3) min, the compression set of elastomeric materials which are intended t
eratures below -5 °C and down to -15 °C shall aftery72 h at -15 °C, when measursd

[est pieces and temperature

Preparation of test pieces

5s otherwise specified, test piecés shall be cut from the finished product by the method
3529. If satisfactory test pieces.cannot be prepared in accordance with the instructid

oulded in a suitable cavity~They shall be made from the same batch of the elastomer
hke the seals and moulded under conditions which are comparable with those used in

ests in which diffexent sizes of test piece are permissible, the same size of test piece §
hch batch and for-any comparative purposes.

Test temperature

bs otherwise specified, tests shall be carried out at a standard temperature in acco

b to the time
) pphm.

d a recovery
b be used at
d at -15 °C,

specified in
ns given for
ions or shall
mix as used
broduction.

hall be used

rdance with

ISO 2

3529.

Two standard laboratory temperatures are given in ISO 23529, but the recommended test temperature
(if not already specified) in this document is 23 °C.
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Table 2 — Requirements for materials used for seals suitable for carrying gaseous fuel and
hydrocarbon fluids with an aromatic content of up to 30 % (by volume) (see Table 4, type G series)

. Test Sub- Requirements for hardness classes
Property Unit
method clause 50 60 70 80 90
Permissible tolerance on IRHD ISO 48-2 4.2.3 +5 +5 +5 +5 3
nominal hardness J_r5
Tensile strength, min. MPa ISO 37 4.2.4 10 10 10 10 10
Elongation af break, min. % 1SO 37 4.2.4 400 300 200 | 1502 |~ 802
Compression set, max.
72hat239C % [SO815-1 | 4.2.5.2 10 10 10 159 | 52
24hat709C % [SO815-1 | 4.2.5.2 18 18 18 202 2pab
72hat-59C % [1SO815-2 | 4.2.5.3 25 25 25 402 | 4pab
Ageing 7 days at 70 °C ISO 188 4.2.6
hardness change, max. IRHD ISO 48-2 +5 +5 +5 +5 5
tensile strgngth change, max. % ISO 37 +15 +15 +15 +15 415
elongation|change, max. % ISO 37 110 +10 110 110 1o
25 -25 -25 -25 425
Stress relaxdtion, max.
7 days at 2B °C % 1SO 3384-1 4.2.7 12 13 14 152 | 52
90 days at £3 °C % ISO 3384-1 427 18 19 20 224 222
Volume charnge in liquid B after % ISO 1817 4.2.8 +35 +35 +30 +30 125
7 days at 23 PC, max.
Volume charlge in liquid B and % ISO 1817 4.2.8 -15 -12 -10 -10 110
subsequently 4 days' air drying at
70 °C, max.
Volume charnge in oil No. 3 after % [SO 1817 4.29
7 days at 70 pC¢ ilf ilf J_rl(l) ilf jl?
Ozone resistance [SO 1431-1 | 4.2.10 No cracking when viewed without
magnification
Compression} set after 72 h at % ISO 815-2 4211 40 40 50 602 652
-15 °C, max.
a Requirements for material of hardness classes 80 IRHD and 90 IRHD are applied only when the material
participatesi|directly ifi the sealing function or contributes directly to long-term stability.
b For materjals with-a hardness 290 IRHD, the requirement for the compression set at 70 °C is <40 % and the
requirement for'the compression set at -5 °C is <50 %.
L1

¢ Notapplic

rs 1 rs il C-A
oTCTOSCartrg fractcrrar ¢y ptS—O7y air

d For types GAL and GBL only (see Table 4).

A C A
oo

I L[
YL (OCT

Ll
T

ViRY
CT)
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Table 3 — Requirements for materials used for seals suitable for carrying gaseous fuels
containing gas condensates and hydrocarbon fluids of unrestricted aromatic content (see

Table 4, type H)
. Test Sub- Requirements for hardness classes
Property Unit
method clause 50 60 70 80 920
Permissible tolerance on IRHD | 1SO 48-2 4.2.3 £5 +5 +5 +5 3
nominal hardness i5
Tensfile strength, min. MPa SO 37 177 8 8 8 T 10
Elongation at break, min. % ISO 37 4.2.4 200 200 150 1002 802
Compression set, max.
72hat23°C % IS0 815-1 | 4.2.5.2 14 14 15 15 15a
24hat70°C % [SO815-1 | 4.2.5.2 14 14 15 152 152
72hat-5°C % ISO 815-2 | 4.2.5.3 —b 45 50 502 502
Ageipg 7 days at 70 °C ISO 188 4.2.6
hardness change, max. IRHD ISO 48-2 +3 +3 +3 + +3
tenisile strength change, max. % ISO 37 +15 +15 +15 +15 +15
elohgation change, max. % ISO 37 +10 +10 +10 +1 +10
-15 -15 -15 -1 -15
Stregs relaxation, max.
7 dpys at 23 °C % ISO 3384-1\ "4.2.7 13 13 15 152 152
90 days at 23 °C % ISO 338441 | 4.2.7 19 19 22 229 222
Volume chanoge in liquid B after % 1S64817 428 +5 +5 +5 " +5
7 days at 23 °C, max.
Volume change in liquid B and
subsequently 4 days' air drying % ISO 1817 4.2.8 -2 -2 -2 — -2
at 7(J °C, max.
Volume change in standard oil
No. 3 after 7 days at 70 °C % 150 1817 4.2.9 ii J_r? ii J_ri ii
Ozorje resistance 1SO 1431-1 | 4.2.10 No cracking wht_ar} Vle_wed Yithout
magnification
a Rdquirements for‘material of hardness classes 80 IRHD and 90 IRHD are applied only when the material
participates directlyin the sealing function or contributes directly to long-term stability.
b Elhstomers‘ofthis hardness class should not be used below 0 °C.

7 Quality assurance

Quality assurance testing is not an integral part of this document, but guidance can be obtained
from Annex A, which recommends appropriate test frequencies, product control tests and sampling
techniques.

Quality assurance should preferably be in accordance with a standard such as ISO 9001 or equivalent.

8 Storage

See Annex B.

© IS0 2019 - All rights reserved 7
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9 Designation

Elastomeric seals for pipelines, fittings, ancillaries and valves are designated according to their
intended application as described in Table 4. The following information shall be used for a full
designation of the seals:

a) description e.g. SEAL
b) standard number ISO 16010
c) nominal size e.g. DN 150
d) type of dpplication e.g. GB (see Table 4)
e) rubber type e.g. NBR
f) joint name e.g. Trade name
EXAMPLE SEAL/ISO 16010/DN 150/GB/NBR/Tradename
Table 4 + Designation of elastomeric seals by type, application and operating temperatufe
Type Application Operating toemperat ure,
GA Gaseous fuel -5to +50
GAL Gaseous fuel -15 to +50
GB Hydrocarbon fluids and gaseous fuel -5to +50
GBL Hydrocarbon fluids and gaseous fuel -15 to +50
H Aromatic hydrocarbon fluids and gaseous fuels containing gas 5 t0 450
condensates
10 Marking and labelling
Each seal, of parcel of seals where thesmarking of individual seals is not practicable, shall be mdrked
clearly and ¢lurably, as listed below,(Such that the sealing capability is not impaired.
a) the manufacturer's identification;
b) thenumber of this docameént followed by the seal type and the hardness class, e.g. ISO 16010/GB/60;
c) thenonjinal size;
d) the quarter and year of manufacture, e.g. 3Q05;
e) the abbréviation for the rubber, e.g. NBR;
f) in the case of a product made out of a material resistant to a lower concentration of ozone (see
5.2.10), this shall be clearly indicated on the packaging.
EXAMPLE MAN/ISO 16010/GB/60/DN 150/3Q05/NBR
8 © IS0 2019 - All rights reserved
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