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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-governm

ental,_in liaison with 1SQ _ also take part in the work 1SO collaborates closely with the

International

International

The main tagk of technical committees is to prepare International Standards. Draft International Stan
adopted by fhe technical committees are circulated to the member bodies for voting.{Publication 3

International
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rights. ISO s

ISO 16010 W
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Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.

Standard requires approval by at least 75 % of the member bodies casting-a vote.

rawn to the possibility that some of the elements of this document may be the subject of
pall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 45, Rubber@nd rubber products, Subcomr
'ts (other than hoses).
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Elastomeric seals — Material requirements for seals used in
pipes and fittings carrying gaseous fuels and hydrocarbon

flu

1

This [International Standard specifies requirements for elastomeric materials used in\seals for

and

case

a)

Gene

parti

of pi
Intern
requi

This
and

In thg
for any elastomerig’parts come into contact with gaseous fuel or hydrocarbon fluid.

Elong
hardn
the s

ids

cope
ttings, ancillaries and valves at operating temperatures in general from -5 °C-4p to 50 °C 3
5 from —15 °C up to 50 °C, for the following:
general applications (see Table 4, type G series):
gaseous fuel [manufactured, natural and liquefied petroleum gas{LPG) in the gaseous phase

hydrocarbon fluids with an aromatic content up to 30 % (by:volume), including LPG in the ligy

q

4

pecial applications (see Table 4, type H):

aterials suitable for carrying gaseous fuels containing gas condensates and hydrocar
nrestricted aromatic content.

qular application are specified in the refevant product standards, taking into account that the
be joints is a function of the seal'material properties, seal geometry and pipe joint
ational Standard should be used where appropriate with product standards which specify

fements for joints.

nternational Standard is\applicable to joint seals for all pipeline materials, including iron,

plastics.

case of composite/sealing rings, the requirements in 4.2.8 and 4.2.9 apply only when the m

ation at’hreak, tensile strength, compression set and stress relaxation requirements for|
ess classes 80 and 90 apply only when they constitute that part of the seal which participa
baling function or contributes directly to long-term stability.

supply pipes

nd in special

]

id phase;

pon fluids of

ral requirements for finished joint seals“are also given; any additional requirements called for by the

performance
design. This
performance

steel, copper

aterials used

materials of
es directly in

This International Standard is not applicable to the following:

seals made from cellular materials;
seals with enclosed 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.
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2 Normative references

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 (in

cluding any amendments) applies.

ISO 37, Rubber, vulcanized or thermoplastic — Determination of tensile stress-strain properties

ISO 48, Rubber, vulcanized or thermoplastic — Determination of hardness (hardness between 10 IRHD and

100 IRHD)

ISO 188:199

ISO 815, Ru
low temperat

ISO 1431-1,
dynamic stra

ISO 1817, R
ISO 3302-1,

ISO 3384:20
ambient and

1ISO 9691:19
classification|

ISO 23529,
methods

3 Classi

Five classes

A nominal hg

b, Xupber, vuicanized or tnerimoplastic — Accelerated ageling anda neat resisiarice (ests

bber, vulcanized or thermoplastic — Determination of compression set at ambientelevat
ures

Rubber, vulcanized or thermoplastic — Resistance to ozone cracking —Part 1: Statid
in testing

Ubber, vulcanized — Determination of the effect of liquids
Rubber — Tolerances for products — Part 1: Dimensional tolerafices

D5, Rubber, vulcanized or thermoplastic — Determination.of.stress relaxation in compress
at elevated temperatures

D2, Rubber — Recommendations for the workmanship of pipe joint rings — Descriptior
of imperfections

Rubber — General procedures for preparing and conditioning test pieces for physica

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

rdness shall be specified within the ranges in Table 1.

Table 1 — Hardness classification

ed or

and

on at

and

test

Hardness cla

S 50 60 70 80 90

56 to 65 66 to 75 76 to 85 8609

46 to 55

Range of har1iness, IRHD
|

4 Requirements

4.1 Mater

ials

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.

© 1SO 2005 — All rights reserved
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4.2 Finished-seal requirements

4.2.1 Dimensional tolerances

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

4.2.2 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:

— :Lurface imperfections in zones involved in the sealing function as described in Subcla
IISO 9691:1992 shall be considered as defects;

— 1pninor surface imperfections in zones not involved in the sealing function as described in
ISO 9691:1992 shall not be considered as defects.

Majof surface imperfections in zones not involved in the sealing function—as described in

use 4.1.1 of

4.1.2.1b) of

4.1.2.1a) of

ISO 9691:1992 can be considered as defects. This shall be agreed between the interested parties; the

acceptance criteria will depend upon the seal type or design.
Internal imperfections as described in Subclause 4.2 of ISO 9691:4992 could be considered as
comgpressive force can be determined in accordance with ISO Z743. The acceptable limiting

compressive force shall be agreed between the interested parties; they will depend upon the
design.

4.2.3| Hardness

When determined by the micro-test specified in-1SO 48, the hardness shall comply with the
givenlin Table 2 or 3.

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

For the same seal, the difference between the minimum and maximum hardness values shall
than # IRHD. Each value shall/be-within the specified tolerances.

4.2.4) Tensile strength@nd elongation at break

defects. The
alues of the
seal type or

requirements

ised, provided

not be more

Tens|le strength and.elongation at break shall be determined by the method specified in ISO 3ff. Dumb-bell
shapgd test pieces‘of type 1, 2, 3 or 4 shall be used. Type 2 is the preferred type. The test repgrt shall state

the dumb-bell type whenever type 2 is not used.

The tensile'strength and the elongation at break shall comply with the requirements given in Tabl¢ 2 or 3.

4.2.5 Compression set in air

4.2.51 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.

4.25.2 Compression set at 23 °C and 70 °C

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

© 1SO 2005 - All rights reserved

B test piece,


https://standardsiso.com/api/?name=e2f703a136040e9ffcbc871741e41866

ISO 16010:2005(E)

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

either by cutt

4253

ing from a test slab or by moulding a disc (see 5.1).

Low-temperature compression set at -5 °C

When determined by the method specified in ISO 815 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.

4.2.6 Acce

lerated ageing in air

Test pieces
strength and
method sped

The changes
Table 2 or 3.

4.2.7 Stregs relaxation in compression

The stress r
with 5.1, afte
3 days and 7
test. The beg
the correlatig
for the 90-d
straight lines

For continuo
the 7-day an
90 days.

The stress r¢g
temperatures

90 days

The test tem
verified by su

The 90-day

If the test pi

7 days gt (23 £ 2) °C;

elongation at break (see 4.2.4) shall be aged in air at 70 °C for 7 days by the normal
ified in ISO 188:1998 (method A).

in hardness, tensile strength and elongation at break shall comply with the requirements gi

plaxation shall be determined by method A of ISO 3384:2005, using a test piece in accorg
r applying mechanical and thermal conditioning. Measurements\shall be taken after 3 h, 1
days for the 7-day test and after 3 h, 1 day, 3 days, 7 days{.80°days and 90 days for the 9
t-fit straight line shall be determined by regression analysis using a logarithmic time scale
n coefficients derived from this analysis shall not be lower than 0,93 for the 7-day test and
by test. The 7-day and 90-day requirements in Tablés 2 and 3 are those derived from

Is measurement using an apparatus as described in the first paragraph of 5.2 of ISO 3384:
] 90-day requirements in Tables 2 and 3 are those derived from the measurements at 7 day

and times:

at (23 £ 2) °C.

berature shall be maintained within the specified tolerance during the whole period of the tes
itable recording-equipment on a continuous basis.

bst shall-be considered as a type approval test.

bce, is taken from a seal, then the measurement shall be carried out as far as possible i

prepared for the determination of hardness (see 4.2.3) and for the determination of t¢nsile

oven

en in

ance
day,
D-day
, and
0,83
hese

D005,
5 and

laxation in compression shall comply with the requirements given in Table 2 or 3 at the follpwing

t and

n the

t

£ 4
UTT Ul uic o

al-a-car
oAl T OoCT VIUT.,

direction of

||prc

4.2.8 Volume change in liquid B

When determined by the method specified in ISO 1817, the volume change after 7 days immersion 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.

4.2.9 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 ¢

hange shall comply with the requirements given in Table 2 or 3.

© 1SO 2005 — All rights reserved
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4.2.10 Ozone resistance
When determined by the method specified in ISO 1431-1, under the conditions set out below:

— ozone concentration (50 £ 5) pphm

— temperature (40+2)°C

— pre-tension time 72 ,2 h

— exposure time 48 ,2 h

— e¢longation:  hardness classes 50, 60 and 70 (20 £ 2) %
hardness class 80 (15+£2) %
hardness class 90 (10£1) %

elative humidity

(55 + 10) %

the tgst piece shall comply with the requirements given in Table 2 or 3,

Sealing elements which are protected by packaging, whether packaged separately or not, up tp the time of
installation shall meet the same requirement but using an ozone:concentration of (25 + 5) pphm.

4.211 Compression set at —15 °C

When determined by the method specified in ISO 815 using the small type B test piece and a recpvery time of
(30 £/3) min, the compression set of elastomeric.tmaterials which are intended to be used at femperatures
below -5 °C and down to —15 °C shall after, 72 h at —15 °C, when measured at —15 °C, comply with the
requifements given in Table 2.

5 Test pieces and temperature

5.1 | Preparation of test pieces

Unlegs otherwise spegified, test pieces shall be cut from the finished product by the method specified in
ISO 23529. If satisfactory test pieces cannot be prepared in accordance with the instructions given for the
apprgpriate test mgthod, they shall be taken from test slabs or sheets of suitable dimension$ or shall be
moulfled in a suitable cavity. They shall be made from the same batch of the elastomer mix as ysed to make
the seals and\tnoulded under conditions which are comparable with those used in production.

For tests in’ which different sizes of test piece are permissible, the same size of test piece shall be used for
eachlbatch and for any comparative purposes

5.2 Test temperature
Unless otherwise specified, tests shall be carried out at a standard temperature in accordance with ISO 23529.

NOTE Two standard laboratory temperatures are given in 1ISO 23529, but the recommended test temperature (if not
already specified) in this International Standard is 23 °C.

© 1SO 2005 - All rights reserved 5
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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 thod I
metho clause 50 60 70 80 90
Permissible tolerance on nominal IRHD ISO 48 423 15 15 15 +5 fg
hardness
Tensile strength, min. MPa ISO 37 424 10 10 10 10 10
Elongation at break, min. % ISO 37 424 400 300 200 1502 802
Compression|set, max.
72hat23°C % ISO 815 4252 10 10 10 158 152
24 hat7(q°C % ISO 815 4252 18 18 18 202 21 ab
72hat-§°C % ISO 815 4.2.5.3 25 25 25 402 4pab
Ageing 7 dayp at 70 °C ISO 188 426
hardness| change, max. IRHD 1ISO 48 +5 +5 +5 +5 5
tensile stfength change, max. % I1ISO 37 +15 +15 +15 +15 115
elongatiop change, max. % ISO 37 2 e e e B
Stress relaxajion, max.
7 days atp3 °C % 1ISO 3384 427 12 13 14 152 152
90 days af 23 °C % 1ISO 3384 427 18 19 20 2242 322
Volume chanfe in liquid B after % 1ISO 1817 4.2.8 +35 +35 +30 +30 125
7 days at 23 {C, max.
Volume chanpe in liquid B and % I1ISO 1817 428 -15 -12 -10 -10 110
subsequently|4 days' air drying at
70°C, max.
Volume chanfe in oil No. 3 after % ISO 1817 4.2.9 9 w9 w9 9 19
7 daysat 70 {C¢
Ozone resistgnce ISO 1431-1 4.2.10 No cracking when viewed without
magnification
Compression|set after 72 h at % ISO 815 4211 40 40 50 6042 g5@
—15 °C, max.|?
a8  Requirements for material.of hardness classes 80 IRHD and 90 IRHD are applied only when the material participates directly[in the
sealing fupction or contributes directly to long-term stability.
b For materfals with a.hardness >90 IRHD, the requirement for the compression set at 70 °C is <40 % and the requirement fpr the
compression sét at -5 °C is <50 %.
€ Not applichbleto sealing material types GA and GAL (see Table 4).

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

6 © 1SO 2005 — All rights reserved
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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)

Property Unit | Test method Sub- Requirements for hardness classes
clause | 59 60 70 80 90
Permissible tolerance on nominal IRHD ISO 48 4.2.3 +5 5 5 +5 J—rg
hardness
Tensile strength, min. MPa ISO 37 424 8 8 8 10 10
Elongation at break, min. % ISO 37 4.2.4 200 200 150 1002@ 802
Compression set, max.
7R hat23°C % ISO 815 4252 14 14 15 15|2 152
24 hat70°C % ISO 815 4252 14 14 15 15|2 152
7Rhat-5°C % ISO 815 4253 —b 45 50 50[@ 502@
Ageipg 7 days at 70 °C ISO 188 426
hprdness change, max. IRHD 1ISO 48 +3 +3 +3 +] +3
tensile strength change, max. % I1ISO 37 +15 +15 +15 +1p +15
elongation change, max. % ISO 37 R 2 e b e
Stregs relaxation, max.
7|days at 23 °C % ISO 3384 427 13 13 15 15|2 152
9p days at 23 °C % ISO 3384 4.2.7 19 19 22 22)@ 224
Tl oSG I hauid B after % | 1SO1817 | 428 | +5 | 45 5 |+ +5
Volufe change in liquid B and
subspquently 4 days' air drying at % ISO 1817 428 -2 -2 -2 —2 -2
70 °C, max.
soupesrge ol | i | sorer | aze | 2 | % | 5 | 4|
Ozornje resistance ISO 1431-1 | 4.2.10 | No cracking when viewed without magnification
@  Requirements for material.of-hardness classes 80 IRHD and 90 IRHD are applied only when the material participatgs directly in the
sealinjg function or contributes.directly to long-term stability.
b Flastomers of this Hardness class should not be used below 0 °C.
6 Quality assurance
Quality"assurance testing is not an integral part of this International Standard, but guidance may 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 1SO 9002 or 1SO 9003 or
equivalent.

7 Storage

See Annex B.

© 1SO 2005 - All rights reserved 7
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8 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

¢) nominal size e.g. DN 150

d) type of application €.0. 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 temperature

Type Application Operating temperature, °C
GA Gaseous fuel -5 to +50
GAL Gaseous fuel —15to +50
GB Hydrocarbon fluids and gaseous fuel -5 to +50
GBL Hydrocarbon fluids and gaseous fuel —-15 to +50
H Aromatic hydrocarbon fluids and gaseous fuel$_¢ontaining gas condensates -5to +50
9 Marking and labelling
Each seal, of parcel of seals where the‘marking of individual seals is not practicable, shall be marked clearly
and durably, Jas listed below, such that\the sealing capability is not impaired.
a) the manpfacturer's identifieation;
b) the number of this dnternational Standard followed by the seal type and the hardness class| e.g.
ISO 160[10/GB/60;
c) the nom|nal size;
d) the quarter-and year of manufacture e g 3Q05;
e) the abbreviation 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 4.2.10),
this shall be clearly indicated on the packaging.
EXAMPLE MAN/ISO 16010/GB/60/DN 150/3Q05/NBR

© 1SO 2005 — All rights reserved
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