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Foreword

4:2022(E)

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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ransport of fluids, Subcommittee SC 7, Valves and auxiliary equipment of plastics materia

second edition cancels and replaces-the first edition (ISO 4437-4:2015), which has been
bed.

main changes are as follows:

hn improved description of the leaktightness test has been given. Annex B has beg
Hescribe the leaktightness test after the tensile test, following the withdrawal of ISO 10

fest methodshave been updated including new methods for PE 100-RC materials.
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Introduction

This document specifies the requirements for a piping system and its components made from
polyethylene (PE) and intended to be used for the supply of gaseous fuels.

Requirements and test methods for material and components, other than valves, are specified in
ISO 4437-1, 1SO 4437-2 and I1SO 4437-3.

Characteristics for fitness for purpose are covered in ISO 4437-5. CEN/TS 1555-7[2] gives guidance for
assessment of conformity. Recommended practice for installation is given in ISO/TS 108391,

This docurmrfent covers the characteristics of valves.

The ISO 4437 series covers a range of maximum operating pressures and gives requirementsconcerning
colours. It is the responsibility of the purchaser or specifier to make the appropriate selections from
these aspedts, taking into account their particular requirements and any relevant national regulations
and installgtion practices or codes.

vi © IS0 2022 - All rights reserved
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ISO 4437-

4:2022(E)

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

Part 4:

Valves

1 Bcope

This| document specifies the characteristics of valves made from polyethylene (PE):for piping systems
in the field of the supply of gaseous fuels.

It is|applicable to unidirectional and bi-directional isolating valves with spigot ends or electrofusion
socKets intended to be fused with PE pipes or fittings conforming t6_JSO 4437-2 and |ISO 4437-3
resplectively.

Valves made from materials other than PE, designed for the supply of gaseous fuels conforjming to the
releyant standards can be used in PE piping systems according to ISO 4437 series, provided that they

have
joint

It als

In cd
theit
follo|

a)

b)
NOT

This
d. <

n=

2

s, conforming to [SO 4437-3.
o specifies the test parameters for the test methods referred to in this document.

njunction with parts 1, 2, 3 and 5 of the ISQ:4437 series, this document is applicable t
joints and to joints with components of'\PE and other materials intended to be use
wing conditions:

h maximum operating pressure (MOP) up to and including 10 bard at a reference tem
PO °C for design purposes;

NOTE 1
pressure.

For the purpose of this document and the references to ISO 8233, MOP is considered 4

hn operating temperatiire between -20 °C to 40 °C.
£ 2 For operatingtemperatures between 20 °C and 40 °C, derating coefficients are defined in

documentcovers valve bodies designed for connection with pipes with a nominal outsi
400 mny

Normative references

PE connections for butt fusion or electrofusion ends,<including integrated materiall transition

b PE valves,
1 under the

perature of

o be nominal

ISO 4437-5.

He diameter

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.

ISO 1133-1, Plastics — Determination of the melt mass-flow rate (MFR) and melt volume-flow rate (MVR)

of th

ermoplastics — Part 1: Standard method

[SO 1167-1, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination of
the resistance to internal pressure — Part 1: General method

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

1) 1bar=0,1 MPa=105Pa; 1 MPa=1N/mm?2.

© IS0 2022 - All rights reserved
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ISO 3126, Plastics piping systems — Plastics components — Determination of dimensions

ISO 3127, Thermoplastics pipes — Determination of resistance to external blows — Round-the-clock

method

ISO 4437-1, Plastics piping systems for the supply of gaseous fuels — Polyethylene (PE) — Part 1: General

ISO 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

ISO 4437-5, Plastics piping systems for the supply of gaseous fuels — Polyethylene (PE) — Part 5: Fitness

for purpose
[SO 8233, T

ISO 11357-
induction ti

ISO 16010, |
fuels and hy)

ISO 17778,
rate/pressu

EN 736-1, I
EN 736-2, V

EN 1680, A
leaktightned

EN 1704, PI
temperatur

EN 1705, PI
an external

EN 12100,
between suf

EN 12119, |
cycling
3 Terms

For the pur
and the foll

of the system

hermoplastics valves — Torque — Test method

ne (isothermal OIT) and oxidation induction temperature (dynamic OIT)

lastomeric seals — Material requirements for seals used in pipes and fittings carrying gas
firocarbon fluids

Plastics piping systems — Fittings, valves and ancillaries — Détermination of gaseous
re drop relationships

1lves — Terminology — Part 1: Definition of types of valves

1lves — Terminology — Part 2: Definition of components of valves

s under and after bending applied to the operating mechanisms

1stics piping systems — Thermoplastics valves — Test method for the integrity of a valve
b cycling under bending

istics piping systems — Thermoplastics valves — Test method for the integrity of a valve
blow

Plastics piping systems —\Polyethylene (PE) valves — Test method for resistance to ben
ports

Plastics piping systéms — Polyethylene (PE) valves — Test method for resistance to the

and definitions

poses‘of this document, the terms and definitions given in ISO 4437-1, EN 736-1, EN 7
bwing apply.

b, Plastics — Differential scanning calorimetry (DSC) — Part 6: Determination’ of oxiddation

eous

flow

lastics piping systems — Valves for polyethylene (PE) piping systems — Test method for

after

after

ding

rmal

36-2

ISO and IEC

[SO Onl

maintain terminology databases for use in standardization at the following addresses:

ine browsing platform: available at https://www.iso.org/obp

[EC Electropedia: available at https://www.electropedia.org/

3.1 General

3.1.1
external le

aktightness

leaktightness of the valve body enveloping the space containing the gas, with respect to the atmosphere

© IS0 2022 - All rights reserved
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3.1.2
internal leaktightness
leaktightness between the inlet and the outlet of the valve, with the valve in the closed position

3.1.3
leakage
emission of gas from a valve body, or any component of a valve

3.1.4

valve body
main part of a valve wh1ch consists of an operatmg stop system and contains the obturator seat(s),
ste i R 3 = he PE pipe/
fittings as appllcable

3.1.5
operating device
part{of a valve for connection with the operating key which allows the openifig‘and the clpsing of the
valve

3.2 | Terms relating to design

3.2.1
full pore valve
valve with a flow section equal to or greater than 80 % of the section corresponding to the nominal
inside diameter of the body end port

[SOURCE: EN 736-3:2008]

3.2.2
clearway valve
valvg designed to have an unobstructed flow)yway, which allows for the passage of a theorefical sphere
with a diameter that is not less than the nominal inside diameter of the body end port

[SOYRCE: EN 736-3:2008]

3.2.3
reduced bore valve
valve with a flow section-equal to or greater than 36 % of the section corresponding to the nominal
inside diameter of the body end port and which does not correspond to the full bore valve

[SOYRCE: EN 736-3:2008]

4 BSymbolsiand abbreviations

For thepurposes of this document, the symbols and abbreviated terms given in ISO 4437-1 apply.

5 Material

5.1 Material for polyethylene parts

The PE compound from which the valve body with spigot or electrofusion socket ends is made, shall be
virgin material conforming to SO 4437-1.

The other components of the valve made in PE shall be made only from material conforming to
ISO 4437-1.

©1S0 2022 - All rights reserved 3
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5.2 Material for non-polyethylene parts

5.2.1 General

All components shall conform to the relevant ISO standard(s). Alternative standards may be applied in
cases where the suitable ISO standard(s) do not exist. In all cases, fitness for purpose of the components
shall be demonstrated.

The materials and the constituent elements used in making the valve (including elastomers, greases
and any metal parts as may be used) shall be as resistant to the external and internal environments

as the othe

r elements of the piping system, and shall have an expected lifetime under the follov

ving

conditions 4
to be used:

a) during
b) under 4
c) withre

The requirg
stringent aj
stress-bear

Other mate
or initiate s

The valve

it least equal to that of the PE pipes conforming to ISO 4437-2, with which they are inte]

Storage;
he effect of the gas conveyed therein;
spect to the service environment and operating conditions.

ments for the level of material performance of non-polyethylene‘parts shall be at lea
that of the PE compound for the piping system. Reworked materials shall not be use
ng polymeric parts.

Fials used in valves in contact with the PE pipe shall not adversely affect pipe perform
fress cracking.

manufacturer shall ensure that any transition* joint between polyethylene and

polyethylene parts and the valve body fulfil the requirements of ISO 4437-3.

5.2.2 Me

All metal p

[al parts

hirts susceptible to corrosion shall lseadequately protected, providing this is necessar

the durabil

When dissi
to avoid the

and function of the system.

]:‘Y
ilar metallic materials aresused which can be in contact with moisture, steps shall be t

possibility of galvanic cotrosion.

5.2.3 Sedling materials

Elastomeriq

If other sea

5.2.4 Gre

seals shall corform to ISO 16010.

ing materials'are used, they need to be proven for gas supply systems.

ases'and lubricants

Greases or

nded

5t as
d for

ance

non-

y for

hken

ubticants shall not exude onta fusion areas and shall not affect the ]nng_h:rm pnrfnrm

nce

of the valve

materials.

5.2.5 Assembly

Ancillary components of valves shall be assembled according to manufacturer’s procedures and any

component

used in the assembly shall not prevent conformity of the valve to this document.

© IS0 2022 - All rights reserved
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6 General characteristics

6.1

Appearance of the valve

4:2022(E)

When viewed without magnification, the internal and external surfaces of valves shall be smooth, clean
and shall have no scoring, cavities or other surface defects to an extent that would prevent conformity
to this document.

No component of the valve shall show any signs of damage, scratches, pitting, bubbles, blisters,
inclusions or cracks to an extent that would prevent conformity of the valves to the requirements of

this

acument

6.2
The

6.3

6.3.

The
the ¢

6.3.]
The

An gperating stop system shall be provided at the/fully open and closed positions.

6.3.]

PEs

6.3.4
The

The
the ¢

It is
valv

1 General

Colour

colour of the PE parts of valves shall be either black, yellow or orange.

Design

maximum operating pressure (MOP) of the valve shall be defined by the manufacturer g
lesign standard dimension ratio (SDR), design coefficient-and material classification.

. Valve body

valve body shall be such that it cannot be dismangled.

8 Valve ends

bigot ends or electrofusion sockéts'shall conform to the requirements of ISO 4437-3.

L  Operating device

valve shall closeby turning the operating device clockwise. For a quarter-turn valve, thg
bturator shall-be clearly indicated on the top side of the operating device.

h

s shall be provided at the fully open and closed positions.

Stop

ccording to

pperating device shall-beiintegral with or connected to the stem in such a way that disc¢gnnection is
impg@ssible without specialequipment.

b position of

recommended that the position of the obturator be marked on the access point for a quarter turn

6.3.5 Seals

The seals shall be mounted in a manner as to be resistant to normally occurring mechanical loads, see
5.2.3. Creep and cold flow effects shall be taken into account. Any mechanism that puts a loading on the
seals shall be permanently locked. Line pressure shall not be used as the sole means of seal activation.

7 Geometrical characteristics

7.1

General

Each valve shall be characterized by its dimensions and associated end connections.

© IS0 2022 - All rights reserved
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7.2 Measurement of dimensions

The dimensions of the valve shall be measured in accordance with ISO 3126 and rounded to the next
0,1 mm. In case of dispute, the measurement shall not be made less than 24 h after manufacture, and
after being conditioned for at least 4 h at (23 * 2) °C.

Additionally, for spigot end valves provided with temporary supports, perform dimensional
measurement at least 1 h after removal of the supports.

Indirect measurement at the stage of production is allowed at shorter time periods providing evidence

is shown of

correlation.

7.3 Dimlnsions of spigot ends for valves

The dimeng

ions of spigot ends shall conform to ISO 4437-3:—2), Table 3, up to and including d, 400

7.4 Dimé¢nsions of valves with electrofusion sockets

The dimen§
400 mm.

7.5 Dime¢nsions of the operating device

For a quart
witha (50

NOTE F

er-turn valve, the dimension of the operating devices shall be designed so it can be oper
8'5) mm square socket, (40 * 2) mm depth.

br a multi-turn operated valve, attention is drawn to‘the requirements specified in ISO 5210[31,

8 Mechanical characteristics of assembled valves

8.1 Gense

All tests sh
SDR as the
and taking

NOTE T
conditions o
procedures).

8.2 Requ

ral

hll be carried out on valves assembled with pipe conforming to ISO 4437-2 from the {
DR of the valve spigots, imaccordance with the technical instructions of the manufact
nto account the extreme ¢onditions of utilization described in ISO 4437-5.

he properties of an aSsembled valve depend on the properties of the pipes and the valve and o

irements

mim.

ions of electrofusion sockets shall conform to ISO 4437-3:—, Table-1, up to and including d,

ated

ame
urer

h the

F their installatiom:(i+€. geometry, temperature, type, method of conditioning, assembly and fyision

8.2.1 Gelreral

When tested in accordance with the test methods as specified in Table 1 using the indicated parameters,

the valves s

hall have mechanical characteristics conforming to the requirements given in Table 1.

Unless otherwise specified by the applicable test method, the test pieces shall be conditioned at
(23 % 2) °C before testing in accordance with Table 1.

2) Under preparation. Stage at the time of publication: ISO/DIS 4437-3:2022.

6
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Table 1 — Mechanical characteristics

C

d

e

f

g
h

i

j

k

1

in the table. The number of test pieces required for\factory production control and process control should b
manfifacturer’s quality plan. For guidance, see CEN/TS 1555-7[2],

lowef stress. The stress and the associated minimum test period shall be selected from Table 2 or from a line
streds/time points given in Table 2.

tablg, i.e. opening and closing torque.
comjpletion of the internal pressure test.

opening and closing.the valve is not required.

Lo . Test parameters
Characteristic Requirements Test method
Parameter Value
Hydrostatic No failure during the |Conditioning time 2 Shall conform to ISO 1167-1
strength test period of any test ISO 1167-1
(20°C, 100 h) fece and
, p Number of test pieces P 3
ISO 1167-4
Type of test Water-in-water
Circumferent_ial PE 80 10,0 MPa
(hoop) stress': PE 100 112 0 MPa
or PE
100-RC
Test period 100 h
Test temperature 20°C
Hydtostatic No failure during the |Conditioning time 2 Shall conform to IS¢ 1167-1
strehgth test period of any test ISO 1167-1 andl
(8071C,165h)& |piece Number of test pieces P 3
ISO 1167-4
Type of test Water-in-water
Circumferent_ial PE 80 4,5 MPa
(hoop) stresst: PE 100~ |5,4 MPa
or.PE
100-RC
Test period 165 h
Test temperature 80 °C
a2 The valves shall not be pressurized within 24 h after fusion.
b

[he number of test pieces given indicate the numbers required to establish a value for the characterij

Dnly brittle failures shall be taken intg"aceount. If a ductile failure occurs before 165 h, the test may be

[he maximum operating torgue recorded at the 3 testing temperatures shall be within the torque rangg
[he other four tests shall\be carried out on the valve in the order stated, and as soon as possible after
For the purpose of factory production control, the test temperature is 23 °C (*8/5) °C and the precd

[he valves(shall be in open or partially open position.
[he test,shall be performed by locking the obturator.

[he test pressure shall be calculated using the design SDR of the valve.

tic described
b listed in the

repeated at a
based on the

given in this

P4 h from the

nditioning of

he sample for the SHT test shall be taken across the valve body wall, or the whole circumference in

diameter. The outer surface shall be scraped to remove any contamination present before regrinding.

Subclause B.4.4 is not applicable to diameters > 160 mm unless requested by the end user.

This test only applies to PE 100-RC materials.

case of small

© IS0 2022 - All rights reserved
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Table 1 (continued)
L. . Test parameters
Characteristic Requirements Test method
Parameter Value
Hydrostatic No failure during the |Conditioning time 2 Shall conform to ISO 1167-1
strength test period of any test ISO 1167-1
(80°C,1000h) & |piece and
’ p Number of test pieces b 3
- ISO 1167-4
Type of test Water-in-water
Circumferential |PE 80 4,0 MPa
(hoop) stress':  |pg 100 ar |50 MPa
PE 100-
RC
Test period 1000h
Test temperature 80 °C
Resistance <Gp> 2 50 MPa Test sample J Compression moulded- [ISO 18488
to slow crack sheet made from
growth PE 1j00- regrind from valve
RC body
Strain - Test temperature 80 °C
Hardening tpst Thickness 300 und
(SHT)! Test speed SKall'‘conform to
[SO 18488
Number of test pieces 5
Leaktightness No leakage during the | Test temperature 23°C Annex A
of seat(s) and test period Test fluid Air or nitrogen
packing Number of test pieces b 1
Test pressure 25 mbar
Duration of the test 1h
Leaktightnesss No leakage during the | Test température 23°Cf Annex A
of seat(s) and test period Test fluid Air or nitrogen
packing Number of test pieces P 1
Test pressure 1,5 MOP
Duration of the test 30s
a2 The valvgs shall not be pressurizedwithin 24 h after fusion.
b The number of test pieces given‘indicate the numbers required to establish a value for the characteristic desctibed
in the table. The number of test pieces required for factory production control and process control should be listed ih the
manufacturef’s quality plan. For guidance, see CEN/TS 1555-7[21,
¢ Only brittle failures shall be taken into account. If a ductile failure occurs before 165 h, the test may be repeated at a
lower stress. [The stressiand the associated minimum test period shall be selected from Table 2 or from a line based o the
stress/time ploints givenin Table 2.
d  The max|mufn operating torque recorded at the 3 testing temperatures shall be within the torque range given i1 this
table, i.e. openingjand closing torque.

¢ The other four tests shall be carried out on the valve in the order stated, and as soon as possible after 24 h from the

completion of the internal pressure test.

f - For the purpose of factory production control, the test temperature is 23 °C (*8/.¢) °C and the preconditioning of

opening and closing the valve is not required.

g&  The valves shall be in open or partially open position.

b The test shall be performed by locking the obturator.

I The test pressure shall be calculated using the design SDR of the valve.

] The sample for the SHT test shall be taken across the valve body wall, or the whole circumference in case of small
diameter. The outer surface shall be scraped to remove any contamination present before regrinding.

k  Subclause B.4.4 is not applicable to diameters > 160 mm unless requested by the end user.

I This test only applies to PE 100-RC materials.

© IS0 2022 - All rights reserved
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Table 1 (continued)

.. . Test parameters
Characteristic Requirements Test method
Parameter | Value

SAFETY PRECAUTIONS — Safety precautions need to be taken when testing with air or nitrogen up

to 1,5 MOP. For testing with air or nitrogen a pressure of a maximum of 6 bar should be used. For

MOP > 4 bar, testing with water should be considered, and the test conditions shall be agreed between
the manufacturer and end user.

Operating Torque range: Test temperatures -20°C,+23°Cf ISO 8233
torque d and + 40 °C

i g Vado) N 1 £roct o h 1

1I"Ul Mn UJ I1IIT INUITTUTT UI'tCOoU lJleCQ L

5Nm <M <35Nm

For

63 mm <d, <125 mm
10 Nm <M <70 Nm

For
125mm<d, <400 mm
10 Nm <M <150 Nm
Stop resistance a) No failure at stops |Test temperature -20°G-and + 40 °C IS¢ 8233
12 clos;goannd OPEN™ | Number of test pieces P 1
&P Torque 150 Nm or 2 times the

value of the maximum
measured operating
torque whichever the

greater
Followed by: Duration 30s
b) No leakage at Test temperature 23°C Anpex A
seat(s) and packing Test fluid Air or nitrogen
Number of test pieces b 1
Test pressure 1,5 MOP
Duration 30s

a [he valves shall not be pressuriZed within 24 h after fusion.

b The number of test pieces given indicate the numbers required to establish a value for the characteridtic described
in th table. The number of tést)pieces required for factory production control and process control should b¢ listed in the
manfifacturer’s quality plafivBor guidance, see CEN/TS 1555-7[2],

¢ Dnly brittle failures shall be taken into account. If a ductile failure occurs before 165 h, the test may be|repeated at a
lowef stress. The stress/and the associated minimum test period shall be selected from Table 2 or from a ling based on the
stregs/time points-given in Table 2.

d  The maxinium operating torque recorded at the 3 testing temperatures shall be within the torque rangg given in this
tablg, i.e. opening and closing torque.

e [he other four tests shall be carried out on the valve in the order stated, and as soon as possible after 24 h from the
completion of the internal pressure test.

f - For the purpose of factory production control, the test temperature is 23 °C (*8/.c) °C and the preconditioning of
opening and closing the valve is not required.

g€  The valves shall be in open or partially open position.
h The test shall be performed by locking the obturator.
I The test pressure shall be calculated using the design SDR of the valve.

J The sample for the SHT test shall be taken across the valve body wall, or the whole circumference in case of small
diameter. The outer surface shall be scraped to remove any contamination present before regrinding.

k  Subclause B.4.4 is not applicable to diameters > 160 mm unless requested by the end user.

I This test only applies to PE 100-RC materials.

©1S0 2022 - All rights reserved 9


https://standardsiso.com/api/?name=93398ae33930e61be30064522e019e73

ISO 4437-4:2022(E)

Table 1 (continued)
L. . Test parameters
Characteristic Requirements Test method
Parameter Value
Actuation mecha- |For:d, < 63 mm Test pressure 6 bar ISO 8233
nism resistance |1,5 x measured Test temperature 23°C
torque or 1,2 x 35 Nm | Number of test pieces P 1
(whichever is higher)
For:
63mm<d, <125 mm
1,5 x measured
torque or 1,2 x 70 Nm
(whichever is higher)
For: 125 mm
<d, <400 mm
1,5 x meas-
ured torque or
1,2 x 150 Nm (which-
ever is higher)
Resistance tp No leakage and Load applied for: EN 12100
bending betveen maximum value for 63 mm < d, < 125 mm 3,0 kN
supports operating torque (see 125 mm < d. < 400 mm 6.0 kN
examination of oper- neo b ’
. Number of test pieces 1
ating torque)
Thermal cydling |No leakage and Number of test pieces P 1 EN 12119
resistance maximum value for
d,> 63 mm operating torque (see
examination of oper-
ating torque)
Leaktightnesss No leakage Number of cycles 50 EN 1704
under bending Temperature(f cycling -20°Cto +40°C
with thermd]l Number of test pieces b 2
cycling
d, <63 mm
a  The valvgs shall not be pressurized within 24 h-after fusion.
b The numper of test pieces given indicafethe numbers required to establish a value for the characteristic desctibed
in the table. The number of test pieces required for factory production control and process control should be listed ip the
manufacturef’s quality plan. For guidamee, see CEN/TS 1555-7[21.
¢ Only brittle failures shall be takén into account. If a ductile failure occurs before 165 h, the test may be repeateq at a
lower stress. [The stress and the associated minimum test period shall be selected from Table 2 or from a line based op the
stress/time ploints given in Table2.
d  The max|mum operating'torque recorded at the 3 testing temperatures shall be within the torque range given iy this
table, i.e. opehing and closing torque.
¢ The othef fourttests shall be carried out on the valve in the order stated, and as soon as possible after 24 h from the
completion of the'internal pressure test.
f For the purpgose of Far‘fnry prnr“nr‘finn r‘nnfrnll the test fnmpnrnhlrn is. 23 °C (+81/-:)) °C and the prnrnndifinni hg of

opening and closring the valve is not required.

g  The valves shall be in open or partially open position.

h " The test shall be performed by locking the obturator.

I The test pressure shall be calculated using the design SDR of the valve.

] The sample for the SHT test shall be taken across the valve body wall, or the whole circumference in case of small
diameter. The outer surface shall be scraped to remove any contamination present before regrinding.

k Subclause B.4.4 is not applicable to diameters > 160 mm unless requested by the end user.

I This test only applies to PE 100-RC materials.
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Table 1 (continued)
L. . Test parameters
Characteristic Requirements Test method
Parameter Value
Leaktightness No leakage, max- Test temperature 23°C Annex B
after tensile load |imum value for . . .
! Test fluid Air or nitrogen
operating torque (see
L2 Test pressure 25 mbar
examination of oper- . b
2 K Number of test pieces 1
ating torque)
Leaktightness No leakage Number of test pieces b 1 EN 1680
under and after
bending applied
to tHe operating
mechanism
Impact loading No leakage and Position of test piece Vertical, see Figure<I  |EN|1705
resigtance maxim_um value for Drop height 2m
operating torque (see
examination of oper- |Mass of the striker 2,5kg
ating torque) Type of the striker d90 conforming to
1SO 3127
Test temperature -20 °C
Number of test pieces b 1
Multiple tests
1) Resistance No failure during the |Conditioning time 2 Shall conform to IS 1167-1 and
to long-term test period ISO 1167-1 ISG 1167-4
intefnal pressure
loadjing & 8 Type of test Water-in-water
Number'oftest pieces b 1
Circuniferential | PE 80 8,0 MPa
hobp stress®:  Tpg 100 or [10,0 MPa
PE 100-RC
Test period 1000h
Test temperature 20°C

in th
man
C

lowe]

d
tabld

e

streds/time peints given in Table 2.

[he valves shall not be pressurized within 24 h after fusion.

[he number of test pieees_given indicate the numbers required to establish a value for the characterig
e table. The number of test pieces required for factory production control and process control should b
ifacturer’s quality-plah. For guidance, see CEN/TS 1555-7[21,

Dnly brittle failures shall be taken into account. If a ductile failure occurs before 165 h, the test may be
I stress. The stress and the associated minimum test period shall be selected from Table 2 or from a line

['he maximum operating torque recorded at the 3 testing temperatures shall be within the torque rangg
, 1.€. opening and closing torque.

Lall l H

tic described
b listed in the

repeated at a
based on the

given in this

L. £l £, 'S s < s 1o 1 H £l < fatad <l alal £
e Ot ot teS TS —STrar ot Car T e ot ot it varve Tt o atrSstarctrantas—S oo as—poSStore—arcet

completion of the internal pressure test.

g€  The valves shall be in open or partially open position.
h The test shall be performed by locking the obturator.
I The test pressure shall be calculated using the design SDR of the valve.

kK Subclause B.4.4 is not applicable to diameters > 160 mm unless requested by the end user.

I This test only applies to PE 100-RC materials.

24 h from the

f - For the purpose of factory production control, the test temperature is 23 °C (*8/.c) °C and the preconditioning of
opening and closing the valve is not required.

J The sample for the SHT test shall be taken across the valve body wall, or the whole circumference in case of small
diameter. The outer surface shall be scraped to remove any contamination present before regrinding.

© IS0 2022 - All rights reserved
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the/internal pressure test

completion o

Table 1 (continued)
L. . Test parameters
Characteristic Requirements Test method
Parameter Value
2) Leaktightness |No leakage during the|Test temperature 23°C Annex A
of seat(s) and test period Test fluid Air or nitrogen
packing Number of test pieces b 1
Test pressure 25 mbar
Duration of the test 1h
3) Leaktightness |No leakage during the|Test temperature 23°C Annex A
of seat(s) and test period Test fluid Air or nitrogen
packing Number of test pieces b 1
Test pressure 1,5MOP
Duration of the test 30s
SAFETY PRECAUTIONS — Safety precautions need to be taken when testing with air or nitrogen up
to 1,5 MOP.[For testing with air or nitrogen a pressure of a maximum of 6 bar should be-ised. For
MOP > 4 bat, testing with water should be considered, and the test conditions shall belagreed betwegen
the manufacturer and end user.
4) Operating Torque range: Test temperatures -20°C, +23 °€and ISO 8233
d o
torque For d, < 63 mm +40 °C
5Nm < M <35 Nm
For Number of test pieces b 1
63 mm<d, <125mm
10 Nm <M <70 Nm
For
125mm<d, <400 mm
10 Nm <M <150 Nm
5) Impact lopding |No leakage and Position of samplé Vertical, see Figure 1  |EN 1705
resistance maximum value for |Drop height 2m
operating torque (see |Mass of the striker 2,5 kg
examination of oper- |Type of thé-striker d90 conforming to
ating torque) Test temperature I_SZ% §é27
Number of test pieces P 1
a2 The valv¢s shall not be pressurized within,24 h after fusion.
b The numper of test pieces given indicate the numbers required to establish a value for the characteristic descfibed
in the table. The number of test pieces réquired for factory production control and process control should be listed ip the
manufacturef’s quality plan. For guidance, see CEN/TS 1555-7[21,
¢ Only britftle failures shall be taken into account. If a ductile failure occurs before 165 h, the test may be repeateq at a
lower stress. [The stress and/thévassociated minimum test period shall be selected from Table 2 or from a line based oh the
stress/time points given in<Iable 2.
d  The max|mum opérating torque recorded at the 3 testing temperatures shall be within the torque range given iy this
table, i.e. opehing andelosing torque.
¢ The othef fourtests shall be carried out on the valve in the order stated, and as soon as possible after 24 h from the

f

g
h

i

j

k

I This test

The valves shall be in open or partially open position.
The test shall be performed by locking the obturator.
The test pressure shall be calculated using the design SDR of the valve.

Subclause B.4.4 is not applicable to diameters > 160 mm unless requested by the end user.

only applies to PE 100-RC materials.

For the purpose of factory production control, the test temperature is 23 °C (*8/.5) °C and the preconditioning of
opening and closing the valve is not required.

The sample for the SHT test shall be taken across the valve body wall, or the whole circumference in case of small
diameter. The outer surface shall be scraped to remove any contamination present before regrinding.

12
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Table 2 — Circumferential (hoop) stress at 80 °C and associated minimum test period

PE 80

PE 100 and PE 100-RC

Stress Minimum test period Stress Minimum test period

MPa h MPa h

4,5 165 54 165

4,4 233 53 256

4,3 331 5,2 399

4,2 474 51 629

41 685 50 100

4,0 1000 — L

Key

1  [striker

2 [impact point

3 |operating device
4  |valve body

5

spigot or eléctrofusion ends

Figure 1 — Position of the test piece for the impact loading test

8.2.2 Air flow rate

The manufacturer shall indicate in the technical documentation the value of the air flow rate for
reduced bore valves. This value is determined according to ISO 17778 at pressure drop for d, < 63 mm

of 0,5 mbar and d, > 63 mm of 0,1 mbar on 1 test piece.

9 Physical characteristics

9.1 Conditioning

Unless otherwise specified by the applicable test method, the test pieces shall be conditioned at

(23 £ 2) °C before testing in accordance with Table 3.

© IS0 2022 - All rights reserved
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9.2 Requirements

When tested in accordance with the test methods specified in Table 3 using the indicated parameters,
the valves shall have physical characteristics conforming to the requirements given in Table 3.

Table 3 — Physical characteristics

L. . Test parameters
Characteristic Requirements Test method
Parameter Value
Oxidation induction |2 10 min Test temperature 210°Cb ISO 11357-6
time Nurberoftestpiecesd 3
. Test environment Oxygen
(thermal stability) Specimen weight (15+2) mg
Melt mass-flow rate |After processing maxi- |Loading mass 5kg ISO 11331
(MFR) mum deviation of +20 % | Test temperature 190 °C
of the value measured |Time 10 min
on the batch used to Number of test pieces 2 [Shall conform to
manufacture the valve ¢ ISO 1133-1

a  The num
in the table. ]
manufacture

b Alternati

¢ The valu
carried outb

ber of test pieces given indicate the numbers required to establish a value fof.the characteristic descy
he number of test pieces required for factory production control and process control should be listed i
s quality plan, for guidance see CEN/TS 1555-7[21,

vely, the test may be carried out at 200 °C with a minimum requirementof > 20 min.

b given by the material supplier can be used, but in case of disput€ the measurement on granules shd
 the manufacturer.

ibed
h the

1l be

10 Perfos

When valv
conforming

11 Techniical file

The manuf
confidentia
document.
implement

The charact
a) full bor

b) clearw

‘mance requirements

es conforming to this document are assembled with each other or with compon
to other parts of the ISO 4437 series, thejjoints shall conform to ISO 4437-5.

hcturer of the valves shalliensure the availability of a technical description (gene
) containing all relevant.data necessary to prove the conformity of the valves to
[he file shall include-all-results of type-testing. It shall also include all data necessaj
h traceability system'where required.

eristic of the fluid/flow shall be such that the manufacturer will declare:
e valve;

y valve;

c) reduce1i bere valve.

ents

rally
this
y to

al file given by the manufacturer shall include at least the following information:

ional characteristics, by working drawings;

conditions (e.g. valve temperature limits);

The technic
a) dimens
b) assembly instructions;
c) service
d)
parameters with limits);
e) air flow rate value.
14

for valves with electrofusion sockets, the fusion instructions (power requirements or fusion
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12 Marking
12.1 General

12.1.1 Unless otherwise stated in Table 4, the marking elements shall be printed or formed directly on
the valve in such a way that after storage, weathering, handling and installation legibility is maintained
during use of the valve.

NOTE The manufacturer is not responsible for marking being illegible due to actions caused during
installation and use such as painting, scratching, covering of the components or using detergents on the
COMPUTIETItS UTIESS agreed or Specified by thre mmanufacturer:

12.1[.2 Marking shall not initiate cracks or other types of defects which adversely inffluence the
perfprmance of the valve.

12.1.3 If printing is used, the colour of the printed information shall differ friom the basic dolour of the
valvg.

12.1[.4 The size of the marking shall be such that it is legible without magnification.
12.1[.5 There shall be no marking over the minimum tubular,spigot length of the valve.

12.2 Minimum required marking

The minimum required marking shall conform to Tabje 4.

© IS0 2022 - All rights reserved 15
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Table 4 — Minimum required marking

Aspects Mark or symbol
Number of the system standard 2 ISO 4437
Manufacturer's name and/or trademark Name or symbol
Nominal outside diameter(s)of pipe, d,, e.g. 110
Material and designation e.g. PE 100

PE 100-RC2

Design application series (i.e. design SDR) e.g.SDR 11
Manufacturgr’s information P
Intended usg @ Gas
Flow direction (only for unidirectional valve) Arrow

a  This infofmation may be printed on a label associated with the valve or on an individual bag.
b For providing traceability, the following details shall be given:

— the prpduction period, year, month and/or week, in figures or in code;

— anamg or code for the production site if the manufacturer is producing in different sites;
NOTE Traceabpility data can be coded and found in ISO 12176-4[4] and I1SO 12176-5[31.
12.3 Additional marking
Valves confprming to this document, which are third-party certified by a certification body, may be
marked accprdingly.
13 Delivery conditions
The valves |shall be packaged in bulk or individually protected where necessary in order to prgvent
deterioratign and contamination. Whenever possible, they shall be placed in individual bagp, in
cardboard lpoxes or cartons.
It is recommended to protect the spigot énds, e.g. by external caps.
The cartong and/or individual bags(shall bear at least one label with the manufacturer's name, typg and
dimensions|of the valve, numberof units in the box and any special storage conditions and storage fime
limits.

It is recomn

hended to store valves in their original packing, until ready for installation.

16
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