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5:2019(E)

rd

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

The ISO 4427 series of standards are a set of system standards that specify the requirements for a
piping system and its components when made from polyethylene (PE). The piping system is intended
to be used in buried or above ground applications, for the conveyance of water for human consumption,
raw water prior to treatment, drainage and sewerage under pressure, vacuum sewer systems, and
water for other purposes.

In respect of potential adverse effects on the quality of water intended for human consumption caused
by the products covered by the ISO 4427 series, it does not provide information on the restriction on
the yseof products:

NOTE Guidance for assessment of conformity can be found in Reference [2] in the Bibliogtaphy|
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INTERNATIONAL STANDARD ISO 4427-

5:2019(E)

Plastics piping systems for water supply, and for drainage
and sewerage under pressure — Polyethylene (PE) —

Part 5:
Fitness for purpose of the system

1

This

NOT

NOT

of cdmponents according to 1SO 4427-2 and/or ISO 4427-3 when joined together under normal
condjitions. It is not intended for on-site testing of pipe systems.

This|document also specifies the test parameters for the’test methods referred to in this do

fittimgs, their joints and to joints with components'of PE and other materials, intended to be

the
a)
b)
NOT
The

conderning colours.

2
The

ISO

In cinjunction with the other parts of the ISO 4427 series, this document is applicable f{

Scope

K1 The intended uses include sea outfalls, laid in water and pipes suspended below bridges.

£ 2 This document is intended to be only used by the product‘manufacturer to assess the

llowing conditions:
h maximum allowable operating pressure (PFA) up to and including 25 bar;
hn operating temperature of 20 fCas the reference temperature.
£ 3 For other operating temperatures, guidance is given in ISO 4427-1: 2019, Annex A.

[SO 4427 series covers d range of maximum allowable operating pressures and gives re

Normative references

document specifies the characteristics of the fitness for purpose of pipes and/obfittingg assemblies
madg from polyethylene (PE) for buried or above ground applications, intended\for the co
watgr for human consumption, raw water prior to treatment, drainage and Sewerage und
vacyum sewer systems, and water for other purposes.

hveyance of
bT pressure,

performance
hnd extreme
cument.

o PE pipes,
used under

quirements

following~documents are referred to in the text in such a way that some or all of their content
condtitutes-reéquirements of this document. For dated references, only the edition cited
und{

hpplies. For

ited references, the latest edition of the referenced document (including any amendments) applies.

termination

167-1:2006 Thermonplasticspines. fittingsandassemblies forthe convevance of-fluids — Do
y g Ll o 7 C 77

of the 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

1SO 4427-1:2019, Plastics piping systems for water supply, and for drainage and sewerage under pressure —
Polyethylene (PE) — Partl1: General

1) 1bar=0,1 MPa=105Pa; 1 MPa=1N/mm?2,
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ISO 4427-2:2019, Plastics piping systems for water supply, and for drainage and sewerage under pressure —
Polyethylene (PE) — Part 2: Pipes

IS0 4427-3:2019, Plastics piping systems for water supply, and for drainage and sewerage under pressure —
Polyethylene (PE) — Part 3: Fittings

ISO 11413:2019, Plastics pipes and fittings — Preparation of test piece assemblies between a polyethylene
(PE) pipe and an electrofusion fitting

ISO 11414:2009, Plastics pipes and fittings — Preparation of polyethylene (PE) pipe/pipe or pipe/fitting
test piece assemblies by butt fusion

[SO 13953, Polyethylene (PE) pipes and fittings — Determination of the tensile strength and failure mofde of
test pieces ffom a butt-fused joint

ISO 13954, Plastics pipes and fittings — Peel decohesion test for polyethylene (PE) electrofusion assempblies
of nominal qutside diameter greater than or equal to 90 mm

ISO 13955,|Plastics pipes and fittings — Crushing decohesion test for polyethyleng.(PE) electrofision
assemblies

ISO 13956,|Plastics pipes and fittings — Decohesion test of polyethylene [PE) saddle fusion joings —
Evaluation of ductility of fusion joint interface by tear test

[SO 17885, Plastics piping systems — Mechanical fittings for pressureiping systems — Specifications

3 Termsg, definitions, symbols and abbreviated térms

For the pufposes of this document, the terms, definitions, symbols and abbreviated terms givdn in
ISO 4427-1 apply.

ISO and [E(fmaintain terminological databases for‘use in standardization at the following address¢s:

— ISO Onlline browsing platform: available-athttps://www.iso.org/obp

— IEC Eleftropedia: available at http:/fwww.electropedia.org/

4 Fitnegs for purpose of pipes and/or fittings assemblies

4.1 Method of preparation of assemblies for testing

4.1.1 Ge:[eral

The assem
ISO 4427-3.

lies Shall be made by using pipes conforming to ISO 4427-2 and fittings conformirlg to

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

If failures that call for a redesign of the fitting are detected during testing according to this document,
retesting according to ISO 4427-3 automatically becomes necessary.

4.1.2 Grouping

For testing purposes, the size groups for pipes and fittings shall be in accordance with Table 1.

2 © IS0 2019 - All rights reserved
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ISO 4427-

Table 1 — Size groups for pipes and fittings

5:2019(E)

Size group 1 2 3 4 5
Nominal outside diameter, | =16 and <75 | =75 and <250 |[>250 and <710 >710 >1 800
d, and <1 800

One diameter from each size group (see Table 1) per product type (see 4.1.3.) shall be taken as test pieces.

4.1.3 Fitting types

For testing purposes, assemblies shall be classified as follows:

4.1.5

(A) electrofusion socket joints;
[B) electrofusion saddle joints;
[C) butt fusion joints;

[D) mechanical joints;

[E) socket fusion joint.

L Electrofusion joints (A and B)

PE plipes and fittings intended to be used for jointing by electrofusion shall be prepared ang

in aq
the
asse

For

hssessment of fitness for purpose of the system wnder normal conditions and in 4.2
ssment of fitness for purpose of the system under.extreme conditions.

oints with electrofusion saddle fittings, thezelectrofusion saddle fitting shall be fused

while it is pressurized to the allowable maximum operating pressure. The pipe shall be cut i

aftel

For
prod
dept
be a

4.1.%

the manufacturer's prescribed cooling.time has elapsed.

straight equal electrofusion socket fittings (couplers), test joints on selected diameter]
uctrange shall be prepared with-a’'gap of 0,05 d, between the pipe end and the maximum
h of penetration of the fitting;where for diameters greater than 225 mm, the adjoining
'ranged to provide the mdxithum angular deflection possible for the fitting, limited to 1

b Butt fusion joints(C)

PE pipes and spigot-end fittings intended to be used for jointing by butt fusion shall be pr

asse
427
fort

Inbled in aceordance with ISO 11414. The conditions for the preparation of the joints
.1 for the.assessment of fitness for purpose of the system under normal conditions ar
he assessment of fitness for purpose of the system under extreme conditions.

4.1.1’) Mechanical joints (D)

| assembled

cordance with ISO 11413. The conditions for the preparation of the joints are given in 4.2.2.1 for

.2.2 for the

to the pipe
mmediately

s out of the
theoretical
pipes shall
5°,

epared and
hre given in
din 4.2.3.2

For mechanical joints, the assembly of the PE pipe and the fitting shall be prepared in accordance with
[SO 17885.

4.1.7 Socket fusion joints (E)

Socket fusion joints shall be prepared as recommended by the manufacturer.

© IS0 2019 - All rights reserved
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4.2 Requirements for fitness for purpose of the assemblies

4.2.1 General
When tested in accordance with the test methods in Table 6 using the indicated parameters, joints

prepared in accordance with 4.1 shall have mechanical characteristics conforming to the requirements
given in Table 6, as applicable.

4.2.2 Fitness for purpose of the electrofusion assemblies (A and B)

4.2.2.1 Upder normal conditions (ambient temperature 23 °C)

For the ass¢ssment of fitness for purpose of the system under normal conditions, electrofusion j
shall have fhe characteristic of decohesive resistance or cohesive strength, as applicable,.confor
to the requirement given in Table 6, using the assembly condition 1 as specified\in“Annex
[SO 11413:2019 at an ambient temperature of 23 °C + 2 °C and the scheme listed in Table 2.

iints
ing
C of

Table 2 — Scheme for electrofused assemblies

Pipe

Electrofusion fitting

PE802
SDR maximum?

PE 80 X
PE 100 X

ipes with SDR maximum are not available, PE100 pipes with*SDR maximum may be used.

PE 100
SDR minimum?

X
X

a

If PESO p

b Pipe SDR

maximum and pipe SDR minimum as declared by the fitting manufacturer.

The fitting
fittings can
there is a ng

the
s). If

manufacturer shall declare the pipes (e.g: SDR range, material designation) to whick
be fused and the applicable fusion procedures and parameters (e.g. times, temperaturg
ed for deviation in fusion procedures; the fitting manufacturer shall state this clearly.

4.2.2.2 Upder extreme conditions

For electrofusion joints, the characteristics to be examined for fitness for purpose of the fittings upder

extreme conditions shall conform-to-Table 3.

When testefl in accordance withthe test methods as specified in Table 6 using the indicated parame
the joints shall have characteristics conforming to the requirements given in Table 6.

ters,

Table 3 — Relationship between joints and characteristics

Electrdgfusionsocket joint Electrofusion joint including Associated characteristics
inclu%ng socket fitting? saddle fitting?
A) (B)

Pipe: MRS maximumb Decohesive resistance

SDR minimumP

Joint: conditions 2.2 and 3.2¢

a

If accepted 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 ISO 11413:2019, 4.3).

b As declared by the fitting manufacturer according to 4.2.2.1.

As specified in Annex C of ISO 11413:2019 with T,;, and T,
specification.

¢ n as stated in the fitting manufacturer’s technical

© ISO 2019 - All rights reserved
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Table 3 (continued)

Electrofusion socket joint Electrofusion joint including Associated characteristics
including socket fitting? saddle fitting?
(4) (B)
Pipe: MRS maximumP Evaluation of ductility of fusion

SDR minimumP joint interface

Joint: conditions 2.2 and 3.2¢

ener

a  [f accepted by the end-user, the minimum and maximum energy conditions 2.2 and 3.2 can be replaced by a nominal

gy at a given ambient temperature T, defined by the fitting manufacturer (see ISO 11413:2019, 4.3).

b

C

spec

\s declared by the fitting manufacturer according to 4.2.2.1.

As specified in Annex C of ISO 11413:2019 with T,;, and T,,,, as stated in the fitting manufactur
fication.

br’s technical

The
for g

4.2.]

4.2.]

For 1
joint
usin
23°

fitting manufacturer shall declare according to Table 3, column(s) A or B,@s‘applicable
urpose of the assembly under extreme conditions with the type of pipetbeing specified

8 Fitness for purpose of butt fusion assemblies (C)

8.1 Under normal conditions (ambient temperature 23°C)

he assessment of fitness for purpose of butt fusion assemblies under normal conditions

b the parameters as specified in ISO 11414:2009, Anpnex B, condition 1 at an ambient ten{
[ + 2 °C and the scheme listed in Table 4.

Table 4 — Schente for butt-fused joints

the fitness

butt fusion

s shall have the characteristic of tensile strength canforming to the requirement given in Table 6,

perature of

. . - Pipe
Pipe/spigot end fitting PES8O PE 100
PE 80 X Xa
PE 100 Xa X
a2 Pnly when requested by the purchaser.
NOTE Table 4 is to be interpreted as follows: as an example, for a pipe or a spigot end fitting made from a
PE 8p compound, the joint-is tested with a pipe made from PE 80 compound. When requested by the purchaser,

for n

If pi
decl

The

ixed compound.joints, test pieces are used incorporating PE 80 and PE 100 compounds.

bes according to SO 4427-2 are produced from different compounds, the pipe manufa
hre, accotding to 4.2.3.1, which pipes are compatible for butt fusion.

fitting manufacturer shall declare, according to 4.2.3.1, the standard dimension
eCand MRS values of pipes to which the manufacturer's fittings can be fused and th

rang

cturer shall

ratio (SDR)
b applicable

fusion procedures and parameters (e.g. times, temperatures). It there 1s a need Ior deviation in fusion

proc

edures, the fitting manufacturer shall state this clearly.

4.2.3.2 Under extreme conditions

For butt fusion joints, the characteristics to be examined for fitness for purpose of the system under
extreme conditions shall conform to Table 5.

© IS0 2019 - All rights reserved
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Table 5 — Relationship between joints and fitness for purpose of the system characteristics

Butt fusion joint Associated characteristics

©

Both components of the joint: same MRS and same SDR

Joint: minimum and maximum condition?

Hydrostatic strength
(80°C, 165 h)

Tensile strength for butt fusion joint

a

As specified in ISO 11414:2009, Clause 7, item a) concerning misalignment and the limit values of fusion parameters
conforming [SO 11414:2009, Annex B, conditions 2 and 3.

When testefl in accordance with the test methods as specified in Table 6 using the indicated parame
the joints shall have characteristics conforming to the requirements given in Table 6.

The fitting
fusion weld

The pipe m
produced f
extreme col

anufacturer shall declare according to Table 5, as applicable, the fitness for purpo6se off
s under extreme conditions.

hnufacturer shall declare according to Table 5 the fitness for purpose of'butt fusion W
‘'om PE pipes, PE pipes with co-extruded layers, or PE pipes with peelable layers u
nditions.

4.2.4 Fitness for purpose of the mechanical assemblies (D)

Mechanical
manufactur

er and the customer.

4.2.5 Fitness for purpose of socket fusion assemblies (E)

Fitness for
customer.

4.3 Cond

The test pig
applicable t

4.4 Requ

The requirg

itioning

ces shall be conditioned at 23 °C + 2 °C before testing, unless otherwise specified by
est method as specified in-Table 6.

irements

ments for charaCteristics of fitness for purpose of the system are given in Table 6.

ters,

butt

relds
nder

assemblies shall conform to ISO 17885, with fitness for'purpose to be agreed between the

burpose of the socket fusion assemblies shall’be agreed between the manufacturer and the

' the
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