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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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Introduction

This part of ISO 4437 specifies the requirements of a piping system and its components made from
polyethylene (PE), and which is intended to be used for the supply of gaseous fuels.

Requirements and test methods for material and components are specified in ISO 4437-1, ISO 4437-2,
ISO 4437-3, and 1SO 4437-4.

Recommended practice for installation is given in ISO/TS 10839.[2]

This part of [SO 4437 covers the characteristics of fitness for purpose of the system.
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ISO 4437-

5:2014(E)

Plastics piping systems for the supply of gaseous fuels -
Polyethylene (PE) —

Part 5:
Fitness for purpose of the system

1

This|part of [SO 4437 specifies the requirements of fitness for purpose of the polyéthylene
system to be used for the supply of gaseous fuels.

It specifies the definitions of electrofusion, socket fusion, butt fusion, and mechanical joints|

It splecifies the method of preparation of test piece joints and the tests'to be carried out on
for gssessing the fitness for purpose of the system under normal andiextreme conditions.

It specifies the test parameters for the test methods referred tgin this part of ISO 4437.
In cpnjunction with ISO 4437-1, ISO 4437-2, ISO 4437-3, and ISO 4437-4, it is applicable {

fitti
undg

a)

b)
NOT
NOT

aspe
prac

2

The
indi
refel

cope

gs, valves, their joints, and joints with components*of’PE and other materials intendeq
r the following conditions:

the maximum operating pressure (MOP) istbased on the design stress, determing
compound minimum required strength (MRS) divided by the C factor, and taking into adg
crack propagation (RCP) requirements;

h temperature of 20 °C as reference temperature for the design basis.

1 For other operating temperatures, derating coefficients are given in Annex A.
£ 2 It is the responsibility of the purchaser or specifier to make the appropriate selection

ices or codes.

Normative references

following~documents, in whole or in part, are normatively referenced in this docum
pensablevfor its application. For dated references, only the edition cited applies. H
enges; the latest edition of the referenced document (including any amendments) appli

(PE) piping

these joints

o PE pipes,
| to be used

d from the
count rapid

5 from these

Cts, taking into account theiy particular requirements and any relevant national regulations andl installation

ent and are
or undated
bS.

ISO ]

167-1:2006 Thermonlasticspines fittinasandassemblies forthe convevance of-fluids — Dd
Y g I e o/ 7 4 7T

termination

of th

e resistance to internal pressure — Part 1: General method

ISO 1167-2, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination of
the resistance to internal pressure — Part 2: Preparation of pipe test pieces

ISO 1167-4, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination of
the resistance to internal pressure — Part 4: Preparation of assemblies

[SO 4437-2, Plastics piping systems for the supply of gaseous fuels — Polyethylene (PE) — Part 2: Pipes

ISO 4437-3, Plastics piping systems for the supply of gaseous fuels — Polyethylene (PE) — Part 3: Fittings
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1SO 10838-11), 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

ISO 10838-21), Mechanical fittings for polyethylene piping systems for the supply of gaseous fuels — Part 2:
Metal fittings for pipes of nominal outside diameter greater than 63 mm

ISO 10838-31), Mechanical fittings for polyethylene piping systems for the supply of gaseous fuels — Part 3:

Thermoplas

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

ISO 11413:2008, Plastics pipes and fittings — Preparation of test piece assemblies between a polyethylene
(PE) pipe and an electrofusion fitting

[SO 11414:2
plece assem

ISO 13477,
propagatior

[SO 13478,
propagatior

[SO 13953, |
test pieces f]

[SO 13954,
of nominal g

ISO 13955,
assemblies

ISO 13956,
Evaluation (

ISO 21751, |

3 Terms

009, Plastics pipes and fittings — Preparation of polyethylene (PE) pipe/pipe or pipe/fitting
blies by butt fusion

"hermoplastics pipes for the conveyance of fluids — Determination of resistance‘to rapid
(RCP) — Small-scale steady-state test (S4 test)

hermoplastics pipes for the conveyance of fluids — Determination of resistance to rapid d
(RCP) — Full-scale test (FST)

Polyethylene (PE) pipes and fittings — Determination of the tensile’strength and failure mo
‘fom a butt-fused joint

Plastics pipes and fittings — Peel decohesion test for polyethyléne (PE) electrofusion assem
utside diameter greater than or equal to 90 mm

Plastics pipes and fittings — Crushing decohesiofstest for polyethylene (PE) electrofi
Plastics pipes and fittings — Decohesion tést of polyethylene (PE) saddle fusion joint
f ductility of fusion joint interface by tear-test

Plastics pipes and fittings — Decohesion test of electrofusion assemblies — Strip-bend test

and definitions

For the purjposes of this document, the terms and definitions given in ISO 4437-1 and the following a

31

mechanical joint

joint made |
for pressur

4 Fitnes

by assembling'a PE pipe with a fitting that generally includes a compression part to prg
 integrity,deak tightness, and resistance to end loads

s ferypurpose of the system

test

rack

rack

de of

blies

sion

[%}

bply.

vide

4.1 Method of preparation of assemblies for testing

4.1.1 General

The joints shall be made by using pipes conforming to ISO 4437-2 and fittings conforming to ISO 4437-3.

Test pieces for pressure testing shall be closed with pressure-tight, end-load-bearing end caps, plugs, or
flanges which shall be provided with connections for the entry of water and release of air.

The peelabl

e layer of peelable-layer pipe shall be removed in the area of the joint prior to jointing.

Test assemblies should be prepared taking into consideration applicable national safety regulations.

1) These International Standards are under revision and will be replaced by ISO 17885.

2
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4.1.2 Butt fusion joints

5:2014(E)

PE pipes, spigot end fittings, and valves intended to be used for jointing by butt fusion shall be prepared
and assembled in accordance with ISO 11414:2009. The conditions for the preparation of the joints are
given in 4.2.2.1 for the assessment of fitness for purpose of the system under normal conditions and in
4.2.2.2 for the assessment of fitness for purpose of the system under extreme conditions.

4.1.3 Electrofusion joints

PE pipes, fittings and valves intended to be used for jointing by electrofusion shall be prepared and
assembled in accordance with ISO 11413:2008. The conditions for the preparation of the joints are given

in 4.|
fort

For

while it is pneumatically pressurized to the allowable maximum operating pressure. The p

cuti

For
prod
dept
be a

4.1.1

For mechanical joints, the assembly of the PE pipe and the fitting shall be prepared in accot

ISO
NOT
A su
pipe
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by o

4.1."
Fitn
4.2

4.2

Whe
prep

.1 General

he assessment of fitness for purpose of the system under extreme conditions.

oints with electrofusion saddle fittings, the electrofusion saddle fitting shallbe'fused

immediately after the manufacturer prescribed cooling time has elapsed.

straight equal electrofusion socket fittings (couplers), test joints on/Selected diameter
uct range shall be prepared with a gap of 0,05d,, between the pipe €nd and the maximumn
h of penetration of the fitting, where for diameters greater than‘225 mm, the adjoining
'ranged to provide the maximum angular deflection possible for the fitting, limited to 1

. Mechanical joints

0838-1, ISO 10838-2, or ISO 10838-3, as applicable.
) The ISO 10838 series will be replaced by ISO'17885.

pport sleeve inserted into the pipe boreshould be used to provide a permanent suppoi
to prevent creep in the pipe wall under radial compressive forces. The metallic part o
be assembled to a metallic pipe by.serew threads, compression joints, welded or brazed
ther means.

b Socket fusion joints

bss for purpose of thée system testing shall be agreed between the manufacturer and th¢

Requirementsfor fitness for purpose of the system

n tested in accordance with the test methods in Table 5 using the indicated param
afed'in accordance with 4.1 shall have mechanical characteristics conforming to the re

D.3.1 for the assessment of fitness for purpose of the system under normal conditionsyand in 4.2.3.2

to the pipe
ipe shall be

s out of the
theoretical
pipes shall
,5°.

rdance with

t for the PE
[ this fitting
| flanges, or

b end-user.

bters, joints
quirements

give

I ill Td‘UIE 5, dad dp[)lil.,d‘UlU LU Lhﬁ fuﬁuwiug LYy pPcEsS UijillLb.
(A) electrofusion socket fittings;
(B) electrofusion saddle fitting;

(C) spigot end fitting, pipe.

4.2.2 Fitness for purpose of the system for butt fusion joints

4.2.2.1 Under normal conditions (ambient temperature 23 °C)

For the assessment of fitness for purpose of the system under normal conditions, butt fusion joints shall
have the characteristic of tensile strength conforming to the requirement given in Table 5, using the

© IS0 2014 - All rights reserved
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parameters as specified in Annex B, condition 1 of ISO 11414:2009 at an ambient temperature of 23 °C *
2 °C and the scheme listed in Table 1.

Table 1 — Scheme for butt-fused joints

Pipe/spigot end fit- Pipe
ting/valve with spigot PE 80 PE 100
ends
PE 80 X Xa
PE 100 Xa X
a  Only when requested by the purchaser.

NOTE Table 1 is to be interpreted as follows: as an example, for a pipe or a spigot end fitting ‘et a yalve
with spigot gnd made from a PE 80 compound, the joint is tested with a pipe made from PE 80 coapound. When
requested by the purchaser, for mixed compound joints, test pieces are used incorporating PE80 and PH 100
compounds.

The pipe manufacturer shall declare, according to 4.2.2.1, which pipes from his own product range
manufactuyed from different compounds conforming to ISO 4437-2 are conipatible to each othef for
butt fusion.

The fitting ¢r valve manufacturer shall declare, according to 4.2.2.1, the-standard dimension ratio (§DR)
range and MRS values of pipes conforming to ISO 4437-2 to which theqnanufacturer’s fittings conforming
to ISO 443713 can be fused by using the same procedures (e.g. times,temperatures, and fusion pressyres)
to conform|to this part of ISO 4437. If there is a need for deviation in fusion procedures, the fitting or
valve manufacturer shall state this clearly.

4.2.2.2 Under extreme conditions

For butt fugion joints, the characteristics to be exdmined for fitness for purpose of the system upder
extreme copditions shall conform to Table 2.

Table 2 4 Relationship between joints and fitness for purpose of the system characteristics

Butt fusion joint Associated
characteristics
o Hydrostatic strength
Both components.6fthe joint: same MRS and same (80 °C, 165 h)

SDR

Joint: minimum/and maximum conditiona Tensile strength for butt

fusion joint

a  Asgperified in Clause 7,item a) of [SO 11414:2009 concerning misalignment and the limit
valuesioffusion parameters conforming to conditions 2 and 3 in Annex B of ISO 11414:2009.

When testeflimaccordance with the test methods as specified in Table 5 using the indicated paramelers,
the joints shall have characteristics cConforming to the requirements given in Iable 5.

The fitting or valve manufacturer shall declare according to Table 2, as applicable, the fitness for purpose
of the system under extreme conditions of the fittings or valves.

The pipe manufacturer shall declare according to Table 2 the fitness for purpose of the system under
extreme conditions of the pipes (PE pipes, PE pipes with co-extruded layers, and PE pipes with peelable
layers).

4 © ISO 2014 - All rights reserved
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4.2.3 Fitness for purpose of the system for electrofusion joints

4.2.3.1 Under normal conditions (ambient temperature 23 °C)

Forthe assessment of fitness for purpose of the system under normal conditions, electrofusion joints shall
have the characteristic of decohesive resistance or cohesive strength, as applicable, conforming to the
requirement given in Table 5, using the assembly condition 1 as specified in Annex C of ISO 11413:2008
at an ambient temperature of 23 °C + 2 °C and the scheme listed in Table 3.

Table 3 — Scheme for electrofused joints

Electrofusion fitting/ Pipe
valve yv1th el;s(cttrofu- PE 80 PE 100
sion socke SDR SDR
maximum minimum
PE 80 X X
PE 100 X X
NOTE Table 3 is to be interpreted as follows: as an example, for an.electrofusion fitting or p valve with

electirofusion socket made from a PE 80 compound, the joint is tested with a pipe made from PE §0 compound
and gfhe SDR maximum as declared by the manufacturer, and another joint is tested with a pipe made{from PE 100
compound and the SDR minimum as declared by the manufacturerx

The ffitting or valve manufacturer shall declare, according\to 4.2.3.1, the SDR range and MRS values of
pipep conforming to ISO 4437-2 to which the manufacturer’s fittings conforming to ISO 44{37-3 can be
fusef by using the same procedures (e.g. times, températures, and fusion pressures) to conform to this
part{of ISO 4437. If there is a need for deviation infusion procedures, the fitting or valve manufacturer
shal] state this clearly.

4.2.3.2 Under extreme conditions

For ¢lectrofusion joints, the characteristics to be examined for fitness for purpose of the system under
extreme conditions shall conform to, Table 4.

When tested in accordance withithe test methods as specified in Table 5 using the indicated parameters,
the jpints shall have characteristics conforming to the requirements given in Table 5.

Table 4 — Relationship between joints and fitness for purpose of the system charagteristics

Electrofusion joint Electrofusion joint Associated
including socket fitting2| including saddle fittinga characteristics
GV (B)
Pipe: MRS maximumb
SDR minimumb Decohesive resistance

Joint: conditions 2 and 3¢

Pipe: MRS maximumb
SDR minimum® Evaluation of ductility of
Joint: conditions 2.2 and  |fusionjointinterface
3.2c
a  [faccepted by the end-user, the minimum and maximum energy conditions 2.2 and 3.2

can be replaced by a nominal energy at a given ambient temperature T, defined by the fitting
manufacturer (see 4.3 of ISO 11413:2008).

b As declared by the fitting manufacturer according to 4.2.3.1.

¢ As specified in Annex C of ISO 11413:2008 with Tpin and Thax as stated in the fitting
manufacturer’s technical specification.

© IS0 2014 - All rights reserved 5
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The fitting or valve manufacturer shall declare according to Table 4, column(s) A or B, as applicable, the
fitness for purpose of the system under extreme conditions of the fittings or valves with the type of pipe
being specified.

4.2.4 Fitness for purpose of the system for mechanical joints

For fitness for purpose of the system of mechanical joints, the performance of the joints shall conform to
[SO 10838-1, ISO 10838-2, or ISO 10838-3, as applicable.

NOTE

The ISO 10838 series will be replaced by ISO 17885.

4.3 Cond

The test pig
applicable t

4.4 Requ

The requirg

4.5 Rete

A fracture i
test fails in
order to ach
recommend

5 Desigl

itioning

ces shall be conditioned at 23 °C + 2 °C before testing, unless otherwise specified by
est method as specified in Table 5.

irements

ments for characteristics of fitness for purpose of the system are given in Table 5.

5t in case of failure at 80 °C

h a brittle mode in less than 165 h shall constitute a failute; however, if a sample in the 1
a ductile mode in less than 165 h, a retest shall be performed at a selected lower stre

ed stress/time points given in Table 6.

n coefficient

The minimym value of the design coefficient, C,for pipes, fittings, and valves for the supply of gas

fuels shall b

e 2, or higher values according to-national legislation.

To this ValuE, other coefficients can be applied taking into account different aspects such as:

g temperature range;
material aspects, fot instance, RCP;

For informatignabout RCP resistance at temperature less than 0 °C, see Annex B.
and laying.cenditions.

br information about derating coefficients for other operating temperatures, see Annex A.

r the

65h
5S in

ieve the minimum required time for the selected stress obtained from the line through the

cous

a) operati
b) specifig

NOTE 1
c) storage
NOTE2 F
6
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Table 5 — Characteristics for fitness for purpose of the system

Characteristic Requirements Test parameters Test method
Parameter Value
Hydrostatic No failure during |End caps IS0 1167-1:2006, Type A |ISO 1167-1:2006 together
strength the test perioda Orientati F with ISO 1167-2, or
(80 °C, 165 h)d rientation ree ISO 1167-4, as appli-
© Conditioning time Shall conform to cable
1SO 1167-1
Number of test piecesb 3
Touna ofract IAlotar 3 tazatar
Fype-oftest Water—Hr-water
Circumferential PE 80 4,5 MPa
(hoop) stress PE100 |54 MPa
Test period 165h
Test temperature 80 °C
Decdhesive resist- |Length of initia- Test temperature 23°C ISO 13954
. !
ance itrllogrliéltll)él;;ﬁjrlé/c3 Number of test piecesb Shall conform'to
4) 1SO 13954
Test temperature 23°C ISO 13955
Number of test piecesb Shall conform to
15013955
Evalpation of duc- |Ld <50 % and Test temperature 23°C IS0 13956
it;léglf(;fcfelfl?on joint Ad <25 %, brittle |Number of test piecesb Shall conform to
failure [SO 13956
(B)
Tensfle strength for | Test to failure: Test temperature 23°C ISO 13953
buttfusione . .
ductile: pass Number of test piecesb Shall conform to
(9] . . 1SO 13953
brittle: fail

a  Qnly brittle failures shall be taken into account. If a ductile failure occurs before 165 h, the test is pefmitted to be
repepted at a lower stress. The stress and the associated minimum test period shall be selected from Table 6 jor from a line
basefd on the stress/time points given.in‘Table 6.

b The number of test pieces given-indicates the number required to establish a value for the characteridtic described
in Tgble 5. The number of test.pieees required for factory production control and process control should bg¢ listed in the
manfifacturer’s quality plan. Guidance on assessment of conformity can be found in Reference [3].

¢ L isthe nominal lengthof the fusion zone of the electrofusion socket fitting.
d  Alternatively, fox dy> 450 mm, the test can also be performed in air. In case of dispute, water-in-water shall be used.
e Applicable to'd;*90 mm and above.

f Test sample'Can be mechanically reduced in wall thickness for testing purpose of large diameter fittingd by keeping a
minimum 0f15 mm wall thickness of each component.

g  Altewynatively, for fittings type (B) dy > 450 mm, this characteristic can be checked by the strip-bend test according to

[SO 2575t

© ISO 2014 - All rights reserved 7
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Table 6 — Circumferential (hoop) stress at 80 °C and associated minimum test period

PE 80 PE 100
Stress Minimum test time Stress Minimum test time

MPa h MPa h

4,5 165 5,4 165

4.4 233 5,3 256

4,3 331 5,2 399

4,2 474 51 629

4,1 685 5,0 1000

4,0 1000 — —

© ISO 2014 - All rights reserved
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