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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 witf TSSO, alSo take part in the WOork. 1SU collaborates closely with the mternatonal Electrgtechnical
Commission (IEC) on all matters of electrotechnical standardization.

Internationgl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part’3.

Draft Internptional Standards adopted by the technical committees are circulated to the member bodies fpr voting.
Publicationjas an International Standard requires approval by at least 75 % of the membenrbodies casting a vote.

Attention is| drawn to the possibility that some of the elements of this part of ISO.10838 may be the qubject of
patent rights. ISO shall not be held responsible for identifying any or all such patent-rights.

Internationgl Standard ISO 10838-1 was prepared by Technical CommitteedSO/TC 138, Plastics pipes, fittings and
valves for the transport of fluids, Subcommittee SC 4, Plastics pipes and.fittings for the supply of gaseous fuels.

ISO 10838 |consists of the following parts, under the general titleyMechanical fittings for polyethylene piping
systems for{the supply of gaseous fuels:

— Part 1:|Metal fittings for pipes of nominal outside diameter less than or equal to 63 mm
— Part 2:|Metal fittings for pipes of nominal outside diameter greater than 63 mm

— Part 3:[Thermoplastics fittings for pipes of nomjnal outside diameter less than or equal to 63 mm

iv © SO 2000 — All rights reserved
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Mechanical fittings for polyethylene piping systems for the supply
of gaseous fuels —

Part 1:

Metal fittings for pipes of nominal outside diameter less than or
equal to 63 mm

WARNING — This part of ISO 10838 does not purport to address all of the (safety concerns, if any,
associated with its use. It is the responsibility of the user of this part of ISO 10838to establish appropriate
safety amd health practices and determine the applicability of regulatory limitations prior to use.

1 Sca
This part
systems
of nomin
In additio
This part]
It is appli
use with

joints wh

If intendg
joints, or

This part
—-20°Cas

It is the

pipe-joiniing systems'will provide full sealing and full restraint of the PE piping so that the PE piping will

than pull

pe

of ISO 10838 specifies requirements and test methods for full-end-load-resistant mechanical

for connecting, to each other or to a metal pipe or fitting, polyethylene (PE) pipes, conforming t
bl outside diameter less than or equal to 63 mm.

n, it specifies certain general properties of the material from which these fittings are made.

of ISO 10838 specifies dimensional requiremegnts for, and the performance of, such assemblie
cable to mechanical fittings in which allload-bearing elements of the joint are metal. They are

PE pipes designed for the supply-of-gaseous fuels, these fittings producing either permang

ch can be dismantled.

d for assembly with a metakpipe or fitting, such connections may comprise screw threads, ¢
flanged or welded connections.

of 1ISO 10838 is applicable only to mechanical fittings with normal operating-temperature lim
nd +40 °C, unlesS-otherwise agreed between interested parties.

burpose of this part of ISO 10838 to provide performance requirements that will ensure that

out of thesmechanical joint when subjected to tensile forces or pressure.

Dipe-jointing
b |SO 4437,

5.
ntended for
ent joints or
ompression

its between

mechanical
yield rather

2 Nor

mative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of ISO 10838. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of ISO 10838 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain

registers

of currently valid International Standards.

ISO 7-1:1994, Pipe threads where pressure-tight joints are made on the threads — Part 1: Dimensions, tolerances
and designation.

© 1SO 2000 — All rights reserved
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ISO 7-2:1999, Pipe threads where pressure-tight joints are made on the threads — Part 2: Verification by means of
limit gauges.

ISO 1167:1996, Thermoplastics pipes for the conveyance of fluids — Resistance to internal pressure — Test

method.

ISO 3458:1976, Assembled joints between fittings and polyethylene (PE) pressure pipes — Test of leakproofness
under internal pressure.

ISO 3503:1976, Assembled joints between fittings and polyethylene (PE) pressure pipes — Test of leakproofness
under internal pressure when subjected to bending.

ISO 4065:1

ISO 4437:1

ISO 6447:1

ISO 8085-1

series — Specifications — Part 1: Fittings for socket fusion using heated tools.

ISO 8085-2
series — S
use with elg

ISO 8085-3

series — Specifications — Part 3: Electrofusion fittings.

ISO 9080:

thermoplastiics materials in pipe form by extrapolation.

ISO 12162:
designation

EN 837-1:1
requiremen

EN 12117:1
rate/pressu

3 Term

For the purposes.ofithis part of ISO 10838, the following terms and definitions apply:

3.1

D96, Thermoplastics pipes — Universal wall thickness table.
D97, Buried polyethylene (PE) pipes for the supply of gaseous fuels — Metric series < Specifig
D83, Rubber seals — Joint rings used for gas supply pipes and fittings — Specification for matg

—1), Polyethylene fittings for use with polyethylene pipes for the supply, of gaseous fuels

—1), Polyethylene fittings for use with polyethylene pipes for thé.-supply of gaseous fuels
becifications — Part 2: Spigot fittings for butt or socket fusion-uSing heated tools and spigot f
ctrofusion fittings.

—1), Polyethylene fittings for use with polyethylene pipes for the supply of gaseous fuels

L2), Plastics piping and ducting systems — Determination of the long-term hydrostatic st

— Overall service (design) coefficient:
s and testing.

997, Plastics piping systems — Fittings, valves and ancillaries — Determination of gass
e drop relationships;

5 and definitions

ations.
rial.

— Metric

— Metric
ttings for

— Metric

ength of

1995, Thermoplastics materials for pipes and fittings for pressure applications — Classification and

D96, Pressure gauges — Rartl: Bourdon tube pressure gauges — Dimensions, metrology,

ous flow

maximum operating pressure
maximum pressure at which a system can be operated continuously under normal conditions

3.2

mechanical fitting
fitting for assembling PE pipes with each other or with a metal pipe or fitting, which includes one or more

compressio

n zones to provide pressure integrity, leaktightness and resistance to end loads

1) To be published.
2) To be published. (Revision of ISO/TR 9080:1992)
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3.3
full-end-

ISO 10838

load resistance

-1:2000(E)

combination of component and joint design and characteristics such that under any load condition the pipe will fail

first

3.4
stiffener

insert

rigid internal tubular stiffener that provides permanent support for the PE pipe to prevent creep in the pipe wall
under radial compressive forces

3.5

grip ring
ring that

NOTE

3.6
batch of
specified

3.7
initial ty

nholds the PE pipes in place and prevents pull-out from the fitting

In some cases, the stiffener insert also constitutes a grip ring.

fittings
and marked quantity of fittings of given type and dimensions

he test

test perfgrmed to prove that the material, a component or an assembly{after it has been designed o

modified

3.8
minimur
smallest

3.9
fitting ag
completg
PE pipe

3.10

virgin m
thermopl
compour]

3.11
reproceg
thermopl
manufac
plant

NOTE

conforms to the requirements given in a standard

n bore
nternal diameter, d,, measured at any cross-section of the fitting assembly

sembly
joint assembly, consisting of a PE pipe jointed, by means of a mechanical pipe-jointing systen
br to a metal pipe or fitting

hterial
hAstics material in the form 6f'granules or powder which has not been previously processed ot}
ding and to which no repro¢essable or recyclable materials have been added

sable material
Astics material/prepared from clean unused rejected pipes, fittings or valves, prod
urer's plantiby a process such as injection-moulding or extrusion, which will be reprocessed

Sdach material may include trimmings from the production of such pipes, fittings and valves.

the design

, to another

her than for

uced in a
n the same

3.12

accuracy class
(pressure gauge) the maximum permissible error of the gauge, expressed as a percentage of the measurement

range

4 Symbols and abbreviated terms

CTL

d

constant tensile load

the minimum inside diameter of a fitting assembly

© 1SO 2000 — All rights reserved
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MOP

MRS

PE po

maximum operating pressure

minimum required strength (ISO 12162)

lyethylene

outside diameter and the minimum wall thickness

SDR

standard dimension ratio (ISO 4065)

the cross-sectional area of a pipe wall, in square millimetres, calculated using the measured average

max

min

5 Mater

5.1 Geng

The materigls from which the fitting components are made shall be such/that the level of performance

component:
with the PE

Component
If a lubrica

suitability g
requiremen

5.2 Metd components

Metal bodisg
used in cag
be establish

5.3 Plas

5.3.1 Gen

Determinati
in designing

the¢ maximum temperature to which a fitting and pipe may be exposed during normal operation
the¢ minimum temperature to which a fitting and pipe may be exposed during normal operation

the stress in the wall of a pipe

lals

bral

5 shall at least be equal to that specified for the PE pipesconnected to the fitting. Materials i
pipe shall not prevent the pipe from conforming to its specification (for example 1ISO 4437).

s exposed to corrosive conditions shall be of corrosion-resistant material or protected against g
nt has to be used for assembly, it is recommeénded that the material supplier be consulte

s of this part of ISO 10838, and to 1SO 4437 for the PE pipes used.

s and other metal components shall conform to the relevant ISO standards. Other standard
es where suitable ISO standards do not exist. In all cases, fithess for purpose of the compong
ed.

ics materials

eral

pn of @ long-term hydrostatic strength is critical in the selection of plastics materials as it is the
plastics fittings that will last the lifetime of PE piping that they connect.

of these
n contact

orrosion.

d on the

f lubricants for assembly. In contact with“such a lubricant, the assembly shall conforn to the

5 may be
ents shall

first step

Plastics materials for components intended to be pressure-containing and subject to continuous stress, either in
hoop or tension, shall have an ISO material classification. The classification of thermoplastics materials shall be
determined in accordance with ISO 12162; the extrapolation method for the long-term hydrostatic strength is given
in ISO 9080. The classification of other plastics materials shall be obtained with the same extrapolation method,
except that failure data may be obtained from tensile bars, plane-strain specimens and actual fitting specimens.

Materials in long-term contact with natural gas of line quality and/or LPG vapour shall conform to the requirements
of this part of ISO 10838.

Materials shall have a demonstrated resistance to environmental stress cracking when exposed, under stress, to
chemical compounds encountered in, or external to, gas piping systems, and a demonstrated resistance to
bacteriological decomposition. Such compounds include, but are not limited to, ice-thawing chemicals, fertilizers,

© 1SO 2000 — All rights reserved
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insecticides, herbicides, leak-detection fluids, acids, bases and antifreeze solutions used to thaw frozen lines.
Liquids such as antifreeze agents, odorants and hydrocarbons are known to have deleterious effects on some
plastics, particularly under service conditions.

Pressure-bearing components shall be produced from virgin materials, reprocessable material or a combination of
virgin and reprocessable material. Only clean reprocessable material generated from a manufacturer's own
production of fittings to this part of ISO 10838 may be used, and it shall be derived from the same resin as used for
the relevant production.

5.3.2 Polyethylene materials

Extruded polyethylene parts of jointing systems shall conform to the requirements of 1SO 4437. The,PE material
shall have a minimum classification of MRS 8.

Injection{moulded polyethylene parts of jointing systems shall conform to the requirements of |SO 8085-1,
ISO 808%-2 or ISO 8085-3, as applicable. The PE material shall have a minimum classification of MRS §.

Pressuretbearing plastics components which are not covered by one of the parts of IS© 8085 or by ISQ 4437 shall
conform to the requirements of ISO 10838-3.

5.4 Elastomers

Elastomgric sealing components shall conform to the requirements of 1ISO 6447.

5.5 Other materials

Other materials, not covered by 5.2, 5.3 and 5.4, conforming t0 5.1 may be used, provided that the fittings conform
to this pdrt of ISO 10838.

6 Indjvidual fittings

6.1 Dgsign and construction

The fitting shall be capable of field assembly on a PE pipe conforming to 1SO 4437 within a temperatyre range of
-5 °C to[+40 °C. If special mechanical assembly tools are required, they shall be supplied by the marnufacturer of
the fitting.

NOTE 1 | The fittings should have sufficiently large bearing surfaces to avoid deformation during assembly. The fitting and
tools shoyld be designedto.avoid any weakening which influences the performance of the joint assembly.

The fitting assembled with PE pipes conforming to ISO 4437 shall meet the requirements of this part of[ISO 10838,
irrespectfve of the“pipe material and the pipe dimension tolerances, provided these are within the tolefance range
given in [SO4437.

A stiffenerinsert, which shall be rigid and shall not be a spiit tube, shall be used In conjuncton with the Titting.
Except for pre-assembled fittings, this stiffener shall be provided with a means to control its position in the pipe.
The stiffener shall provide support over the entire compression area and there shall be no longitudinal
displacement of the stiffener after assembly. A fitting shall have only one stiffener insert for each combination of
diameter and SDR series of the pipe with which it is assembled.

The pressure drop across the fitting shall be kept to a minimum.

The fitting shall not induce twisting of the PE pipe during assembly.

© I1SO 2000 — All rights reserved 5
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The fitting s

hall include, if required by design, a means for anchoring an anti-shear sleeve.

PE pipes shall not be machined (for example for threading or grooving purposes).

6.2 Appearance

Fitting components shall not show any signs of surface defects or inclusions that would prevent conformity to this
part of ISO 10838.

6.3 Fittings with socket fusion ends

Socket fusi
6.4 Fittin
PE spigot €

6.5 Fittin

PE electroflision sockets shall conform to ISO 8085-3.

6.6 Thre

Threads on

6.7 Dimg

Metal comq
with polyeth

The dimens
ISO 10838.

6.8 Dimsg

The minimy
equivalent t

The dimens

6.9 Mini

The minimd

bn ends shall conform to ISO 8085-1.

gs with spigot ends

nds shall conform to ISO 8085-2.

gs with electrofusion sockets

ads

metal ends shall conform to ISO 7-1.

bnsions and tolerances of metal components

onents shall be manufactured with such dimensions and within such tolerances as will permit
ylene pipes conforming to 1SO 4437.

ions shall also be such that connections with these pipes conform to the requirements of th

bnsions and tolerancesof \PE components

m wall thickness of anyyJoead-bearing PE component shall be such that the performance of thg
p that of the PE pipes-with which the fitting is designed to be used.

ions shall be stich that connections with these pipes fulfil the requirements of this part of ISO 1

mum bore

m.internal bore diameter d; shall be stated by the manufacturer in his technical data sheet.

their use

s part of

e fitting is

D838.

7 Test pieces

The tests specified in this part of 1ISO 10838 shall be carried out on fitting assemblies constructed by the fitting
manufacturer or assembled by the user in accordance with the manufacturer’'s written assembly instructions,
including lubricants if required in the manufacturer’s instructions.

If the mechanical fitting has to be assembled by the user, the test piece shall be assembled at — 5 °C and at
+40 °C, in accordance with the manufacturer’s instructions. Half of the fitting assemblies shall be assembled at
— 5 °C, the other half at +40 °C. Each half of the fitting assemblies shall undergo the test cycles described in 8.1 to

8.4.

© 1SO 2000 — All rights reserved
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t requirements

8.1 Leaktightness test

When a fitting assembly, assembled in accordance with clause 7, is tested in accordance with 9.1, it shall be

leaktight.

8.2 Leaktightness with bending and temperature cycling

The fitting shall be assembled in accordance with clause 7.

When teg

8.3 Le¢g

8.3.1
of the fol

a) dam
part

b) pull-
c) leak

8.3.2
of the fol

a) dam
part

b) pull-
c) leak

Displace
consider

If some ¢

account fhe long-term hydiostatic regression curves (for example 1ISO 9080 for the temperature chosen).

8.4 Hy

When as

ted in accordance with 9.2, the assembly shall not leak either before or after the test.

aktightness after tensile testing

\Vhen a fitting assembly, assembled in accordance with clause 7, is tested in aecordance with
owing shall occur:

age or permanent deformation of the fitting assembly to an extent which,would prevent confo
of ISO 10838;

but of the pipe;
hge during a leaktightness test after the tensile test [see 9.3:1.3.2, item d)].

Vhen a fitting assembly, assembled in accordance witty clause 7, is tested in accordance with
owing shall occur:

age or permanent deformation of the fitting assembly to an extent which would prevent confo
of ISO 10838;

but of the pipe;
hge during a leaktightness testafter the tensile test (see 9.3.2).

ment of trapped air fronm the free space within the fitting assembly, i.e. seal burping, S
bd leakage.

omponents of the“fitting cannot be tested at 80 °C, another temperature level shall be chosen

drostatic strength

sembled in accordance with clause 7 and tested in accordance with 9.4, the assembly shall not

9.3.1, none

rmity to this

9.3.2, none

rmity to this

hall not be

| taking into

leak.

8.5 Determination of gaseous flow rate/pressure drop relationship

The air flow rate at ambient temperature corresponding to a pressure drop across the fitting of 0,5 mbar3 , as
measured when the fitting assembly is tested in accordance with 9.5, shall be declared in the technical data sheet.

8.6 Sturdiness of metallic female threads

The socket shall show no signs of damage or cracking after being mounted on a plug gauge as described in 9.6.

3) 1lbar

=105N/m?2 = 0,1 MPa
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The assembly shall remain leaktight.

9 Test methods

9.1 Leaktightness testing

Leaktightness testing shall be carried out in conformity with ISO 3458 with the exception that air or an inert gas
shall be used as the pressurizing fluid instead of water. Testing shall be carried out at a temperature of (23 + 2) °C
in the following sequence: a test at a pressure of 25 mbar and a second test at a pressure corresponding to

1,5 MOP af

9.2 Leak

The test pr(

a)

b)

declared Dy the manuracturer In the technical data sheet but a minimum of b Dar.

tightness with bending and temperature cycling
cedure shall be as follows:

ut a test in accordance with 1SO 3503 on a fitting that has been completely-mounted on st
he fitting assembly shall fulfil the requirements given in 8.1).

the fitting assembly, under an internal pressure of 6 bar, to 10%successive complete ten
Use one of the following cycles:

0 temperature-regulated chambers:
place the fitting assembly in the first chamber at T, ,, and leave it there for at least 2,5 h;

transfer the fitting assembly to the second chamber at T,,;,; the minimum transfer time shal

and the maximum 1 h;

min’

leave the fitting assembly in the second.ghamber at T,,;,, for at least 2,5 h;

transfer the fitting assembly to the\first chamber at T, ,,; the minimum transfer time shall be
the maximum 1 h;

return to i).
e temperature-regulated chamber:
increase the teqperature of the chamber to T, ., at a minimum rate of 1 °C/min;

maintain arT ..., for at least 2 h;

max

reduce the temperature to T,., at a minimum rate of 1 °C/min;

min

aight PE

\perature

be 0,5h

D,5 h and

maintain at T, for at least 2 h:

Carry (
pipes (
Subjec
cycles.
1) Ty
)
i)
ii)
iv)
v)
2) Or
)
i)
ii)
iv)
v)

return to i).

In cases of dispute, the two-chamber cycle shall be used.

c) After the test, check the fitting assembly for leaks at (23 + 2) °C (see 8.1).

© 1SO 2000 — All rights reserved
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9.3 Leaktightness after tensile testing
9.3.1 Tensile testing under constant load, followed by tensile testing at constant speed at 23 °C

9.3.1.1 Principle

A fitting assembly is first subjected to a specified longitudinal stress by the application of a constant load, and
subsequently to extension at a specified constant speed until the pipe yields. The leaktightness is verified at the
end of the test.

9.3.1.2 | Apparatus

a) A ropm which can be maintained at (23 + 2) °C.

b) A temsile-testing machine or other equipment sufficiently powerful to allow tests to be carried out up to the yield
point of the PE pipe. The machine shall be capable of sustaining, between its clamping jaws, a copstant force
with Ja maximum variation of 2 % and a constant speed of 25 mm/min.

c) Devices for clamping a fitting assembly in place.

d) A force-measurement device capable of checking conformity to item b).

e) A stopwatch or similar timing device.

f)  Acldss 1,6 recording manometer (O mbar to 60 mbar) as speeified in EN 837-1, or a contacting mahometer.

g) A compressed-air supply (50 mbar).

h) A set of pipes equipped with valves which can be:Used to connect the fitting assembly to the marjometer and
the pressure supply or to isolate the fitting assembly/manometer unit from the pressure supply.

9.3.1.3 Procedure

9.3.1.3.1] For each fitting, use PE pipe of length (not counting the fitting and the clamping jaws) equjvalent to at
least two|times the nominal outside diameter of the pipe, but a maximum of 250 mm.

Reinforc¢ by means of a stiffener, inSert the free ends of the pipes that are to be clamped in the jaws of{the tensile-
testing machine.

Attach sgals to the free €nds of the pipes so that the fitting assembly will remain leaktight at a pressure|of 25 mbar.
It shall bg possible to tonnect one of these ends to the pressure supply.

Condition the fittingvassembly for 2 h at (23 + 2) °C.

Clamp thecends of the fitting assembly in the jaws of the tensile-testing machine such that the line of action of the

PN TZV-N

force is dlefgthe-eds-ofthepipe-

Connect the fitting assembly to the pressure supply and introduce a pressure of 25 mbar into the assembily.

Isolate the fitting assembly from the pressure supply and check the leaktightness of the assembly.

9.3.1.3.2 Load the test assembly as follows:

a) Apply gradually, within a time period of (5+ 1) min, a tensile force to the fitting assembly until a force F
corresponding to a stress of 12 MPa in the wall of the pipe has been obtained, F being calculated, in newtons,

using the following equation:

F=So
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where

o

-1:2000(E)

is the stress (12 MPa);

S is the cross-sectional area of the pipe wall, in square millimetres, calculated using the measured

average outside diameter and the minimum wall thickness.

Leave the fitting assembly under this force, kept constant to within +£2 %, for 1 h.

If during this period the pipe yields, repeat the test, using a new assembly if necessary.

b)

c) Increag
unless
cross-h

d) Reduc
leaktig

9.3.2 Ten

For each fi

e the tensile force using a cross-head speed of (25 + 1) mm/min until yield of the PE pip
the free PE pipe length is greater than twice the nominal outside diameter, in which casé.inc
ead speed proportionally.

the tensile force to zero, and then pressurize the assembly to 25 mbar air préessure and
tness of the assembly.

Sile testing under constant load at 80 °C

times the npminal outside diameter of the pipe, but a maximum of 250 mm.

Mount the

ting, use PE pipe of length (not counting the fitting and the clamping‘jaws) equivalent to at

P OCCUrs,
ease the

heck the

least two

itting assembly in a fixture capable of applying a constant fengitudinal tensile force to the pipe(s) and

fitting. The [fitting shall be held in such a way that no distortion or support of any of the fitting components can
occur.
Suspend the fitting assembly, subjected to a longitudinal force+(end load) in accordance with Table 1 fof SDR 11
and SDR 1),6 pipes at (80 £ 5) °C applied gradually withifi*a time period of (5+ 1) min and then mainfained for
500 h.
After completion of the 500 h constant tensile load\(CTL) test, condition the fitting assembly for 24 h at (2B £ 2) °C,
then conduft a leaktightness test in accordance.with 8.1 at a pressure of 25 mbar for 24 h followed by|a further
24 h at 6 bdr.
Table 1-— End loads for SDR 11 and SDR 17,6 pipes
End load
Size
N
mm
SDR 17,6 SDR 11

16 350 430

20 450 560

25 570 730

32 750 960

40 950 1480

50 1500 2300

63 2350 3650

NOTE End load values are approximately half of the yield strength of the pipe
at 80 °C.
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