INTERNATIONAL ISO
STANDARD 2531

Sixth edition
2009-12-15

Ductile iron pipes, fittings, accessories
and their joints for water applications

Tuyaux, raccords et accessoires en fonte ductile et leurs assemblages
pour l'eau

e Reference number
= — ISO 2531:2009(E)

© SO 2009



ISO 2531:2009(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe’s licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe’s licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT (p

© 1S0 2009

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO’s member body in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO 2009 — All rights reserved



ISO 2531:2009(E)

Contents Page
o T (=312 o T (o iv
1 8T o - 1
2 Normagpé;references ............................................................................................................................ 1
3 Terms a /definitions ........................................................................................................................... 2
4 Technical @uirements ........................................................................................................................ 5
4.1 General ........ é’y .................................................................................................................................... 5
4.2 Pressure clas @ation and dimensional requirements...........cccccccviirinrsrsnsrsrsss s 7
4.3 Material charac L L 3OO 11
4.4 Coating and Iining?r PIPES 1 iuetrr it ——————— 12
4.5 Coatings and linin fittings and acCesSSOries .......cvviriiniirinnn e —————— 13
4.6 Marking........ccoceeviineen 72 13
5 Leaktightness requIiremMefifh. ...........oc i mmn e e e 13
5.1 Pipes and fittings............. ... A eeRREEEEEEEEEEEaREEEEEEEASEEeAREEEEEEENSSESRAREEEEEEEAASRRNRAREEEEEEERARERaSEEReRa R raanEErrenn 13
5.2 Flexible joints..........ccceurveunnes R 13
5.3 Flanged joints as cast, screv}sg, welded and adjustable..........cccccoeveiiiiiieieieieee e 15
6 L= 812 1= 4. L T =3 17
6.1 Dimensions ......ccccovveverremennreenninns ;O. ............................................................................................... 17
6.2 Straightness of pipes.......cccceeeeeenenens oo eeeeeeeeeeeeeee e e e e et se e e et e e e e et st eeneee s e ne et eene e 17
6.3 Tensile test.......eeeevrimiirirecir e QL ....................................................................................... 17
6.4 Brinell hardness ........cccovcccvmmrreeennnncinnnn gt e eieisssmererrresesssssssereseressssssssssEeeeeeeiassssssssEeeerssasanEenereiasaan 19
6.5  Works leaktightness test of pipes and fittds..........ccooueerurrrerminermsssrssssssssssssssssessssssesssssas 20
7 Type tests ... e é» ................................................................................. 20
71 Leaktightness of joints to internal pressure..... 9, .......................................................................... 20
7.2 Leaktightness of joints to external Pressure.. M) .. oo 21

7.3 Leaktightness of joints to negative internal pressSyUrg,............cccciiiinnni s 22
7.4 Leaktightness and mechanical resistance of flang INES e ———— 22
8 Tables of dlmensmns/‘ ............................................................. 23
8.1 Socket and spigot PIPes ......cccvvmmrrrririiissssncerre e @(K .......................................................... 23
8.2  FIANGEA PIPES .ceerrreereriaserisssesssssessssssssssssssssssssssssssassssssans N 25
8.3 Fittings for socketed joints..........cccceeemmririiiicccccrree e O/ ................................................... 25
8.4 Fittings for flanged JOINES ........ccccveeeeeerverreesrersee s sae e eseeenes 6 ................................................ 41
Annex A (informative) External protection........ccccccoeccviimrrnriiiscccceecenennn, glo ............................................. 59
Annex B (informative) Internal protection ..........cccocvvmiiiiicnnineeeee @ ..................................... 60
Annex C (informative) Dimensions of preferred pressure classes and other p%gre class pipes ....... 61
Annex D (normative) Pipe wall thicknesses, stiffness and diametral deflection.™............ccccciiiiniinnes 63
Annex E (normative) Quality @SSUFANCE.......cciiiirriinimiriiisrs s s s s s s s ssans 7
Annex F (informative) Safety factors .......ccccciiiini e ——————— 72
7] o 1o - o 2 73

© ISO 2009 — All rights reserved iii



ISO 2531:2009(E)

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$o be represented on that committee. International organizations, governmental and
non-governmental, in #Maigon with ISO, also take part in the work. ISO collaborates closely with the
International ElectrotechfiigtJ«Commission (IEC) on all matters of electrotechnical standardization.

International Standards aregr’ﬁld in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical co ees is to prepare International Standards. Draft International Standards
adopted by the technical comm s are circulated to the member bodies for voting. Publication as an
International Standard requires app éby at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility tha

Qﬂe of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible foi

o@/e}wtifying any or all such patent rights.

ISO 2531 was prepared by Technical Conﬂstee ISO/TC 5, Ferrous metal pipes and metallic fittings,
Subcommittee SC 2, Cast iron pipes, fittings ar their joints.

This sixth edition cancels and replaces the fifth edjgign (ISO 2531:1998), of which it constitutes a technical
revision. A new classification system for pipes and Ti based on pressure is introduced with minimum wall
thickness determined by allowable operating pressure. @
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INTERNATIONAL STANDARD ISO 2531:2009(E)

Ductile iron pipes, fittings, accessories and their joints for
water applications

A

1 Scope 6/‘

This International Sfandard specifies the requirements and test methods applicable to ductile iron pipes,
fittings, accessories a ir joints for the construction of pipelines:

— to convey water (e.g. @ uman consumption and raw water),

— operated with or without @ure, and

— installed below or above gro

NOTE In this International Standar(,/(%ressures are relative pressures expressed in bar ",

This International Standard specifies Mnaterials, dimensions and tolerances, mechanical properties and
standard coatings of pipes, fittings ar@accessories. It also gives performance requirements for all
components including joints. 0

This International Standard applies to pipes, T{‘ s and accessories cast by any type of foundry process or
manufactured by fabrication of cast component ﬁ well as corresponding joints in the size range DN 40 to
DN 2600 inclusive. /®

It is applicable to pipes, fittings and accessories which

— manufactured with socketed, flanged or spigot en oint design and gasket shapes are outside the
scope of this International Standard),

— normally delivered internally and externally coated. @/ﬁ

Pipes and fittings are classified according to allowable operating p%yre.

Qe

2 Normative references ‘6

The following referenced documents are indispensable for the applica«'é\'o this document. For dated
references, only the edition cited applies. For undated references, the | edition of the referenced
document (including any amendments) applies. L

ISO 4016, Hexagon head bolts — Product grade C (p
ISO 4034, Hexagon nuts — Product grade C

ISO 4633, Rubber seals — Joint rings for water supply, drainage and sewerage pipelines — Specification for
materials

ISO 6506-1, Metallic materials — Brinell hardness test — Part 1: Test method

ISO 7005-2, Metallic flanges — Part 2: Cast iron flanges

1) 100 kPa =1 bar
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ISO 7091, Plain washers — Normal series — Product grade C
ISO 10803, Design method for ductile iron pipes
ISO 10804, Restrained joint systems for ductile iron pipelines — Design rules and type testing

EN 1092-2, Flanges and their joints — Circular flanges for pipes, valves, fittings and accessories, PN
designated — Part 2: Cast iron flanges

3 Terms and defy{ions

For the purposes of this Qufnent, the following terms and definitions apply.

3.1 o,

accessory

any casting other than a pipe or%g, which is used in a pipeline

EXAMPLE 1 Glands and bolts for m ical flexible joints (see 3.18).

EXAMPLE 2 Glands, bolts and locking rlr@or segments for restrained joints (see 3.24).

NOTE The term accessory is not relevant?&(al\aes or hydrants of any type.

3.2 §

allowable operating pressure Q

PFA

maximum internal pressure, excluding surge, which ponent can safely withstand in permanent service
3.3 QL .

allowable site test pressure /®

PEA é'

maximum hydrostatic pressure that a newly installed compone#t®can withstand for a relatively short duration,
when either fixed above ground level or laid and backfilled unde nd, in order to measure the integrity and
tightness of the pipeline @

NOTE This test pressure is different from the system test pressure, v?@s related to the design pressure of the
pipeline.

>
3.4 /é
batch

quantity of castings from which a sample may be taken for testing purposes du@ganufacture

3.5

component &
any product defined as an element of a pipe, fitting or accessory ﬁ
See 3.1, 3.9 and 3.22. (p
3.6

deviation

amount by which the design length may differ from the standardized length of a pipe or a fitting

NOTE Pipes and fittings are designed to a length selected in the range of standard length plus or minus the deviation
(see Table 6); they are manufactured to this length plus or minus the tolerance given in Table 7.

3.7

diametral stiffness of a pipe
characteristic of a pipe allowing it to resist diametral deflection under loading
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