BS ISO 17885:2021

BSI| Standards Publication

Plastics piping systems — Mechanical fittings
for pressure piping systems — Specifications

bsi.



BS [50 17885:2021

BRITISH STANDARD

National foreword

This British Standard is the UK implementation of 150 17885;2021.

The UK participation in its preparation was entrusted to Technical
Committee PRI/88/2, Plastics piping for pressure applications.

A list of organizations represented on this committee can be obtained on
request to its committes manager.

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSlin relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law,

This publication is provided as is, and is to be used at the
recipient's own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

@ The British Standards Institution 2021
Published by BSI Standards Limited 2021

[SBN 978 0 539 02724 2
ICS 75.200; 23.040.45

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the awthority of the
Standards Policy and Strategy Committee on 31 July 2021.

Amendments/corrigenda issued since publication
[ate Text affected




B5 150 17885:2021

INTERNATIONAL ISO
STANDARD 17885

second edition
2021-D5-21

Plastics piping systems — Mechanical
fittings for pressure piping systems —
Specifications

Systemes de canalisations en plastiques — Raccords mecaniques pour
les canalisations sous pression — Spécifications

Reference number

AT 150 17885:2021(E]

© [S0 2021



BS [50 17885:2021
150 17885:2021(E)

& COPYRIGHT PROTECTED DOCUMENT

@[50 2021, Published in Switzerland

All rights reserved. Unless otherwise specilied, no part of this publication may be reproduced or wtilized otherwise in any form
ap by any means, electronic ar mechanical, including photocopying. or posting on the internet of an inwanet. without prior
written permission. Permission can be requested from either 150 at the address below or 150°% member body in the country of
the requester.

150 copyright office

Ch, de Elandonnet B « CP 401

CH-12 14 Vernier, Geneva, Switzerland
Tel.+41 22 749 01 11

Fax +41 22 749 09 47
copyrighbEisouorg

WS008

i £ 150 2021 = All rights reserved



B5 150 17885:2021
150 17885:2021

'E'D“t-Ents Page

L8 T 1 o ! |
1 T 1.1 1
Z Normative references .

3 ’[‘erms.deﬂnitinns.S}rmhnlsandahhreﬂatedterms .
31 Terms and definitions ... . . |

3.2 Symbals and abbreviated l:erms 5

321 Materials ... O - |

3.22 Applicatiuns ............................................................................................................................................... B

4 Manufacturers' declaration for the field of application ... . . . . .6
L Material . i
51 LT R |
5.2 Flastic materials. S
| Y . |
L T ]
Lubricants andfor greases 10

[y ]

e
L o el

(i General characteristics i 1D
6.1 . F = 1 - 10
[ I T 10
6.3 Weathering protection ... 1D
6.4 Threads... ... S K |
6.5 Transition flmngr. I:n mEtal plpe-'; O K |
.6 Combined FIELNES s LD
6.7 BT S N |

7 Geometrical characteristics 1

B Physical characteristies e 11
81 Evaluation of the MRS value of the plastic material ... .11

8.2  Verification of long-term behaviour of the plastic material... ... .11

8.3  Specific material related characteristics of fitting materials ... 11

B4  Application-related characteristics . i L

8.4.1 Effect on water quality [W]... R .

8.4.2  Resistance to gas constituents [Gﬂﬂ} B R

8.43 Chemical resistance of fittings furmdusmalﬂppllmtluns []5] SRR 1

9 Performance requirements. . . 1D
9.1 General ... e 13

9.2 Pressure reslstarme ufthe ﬁmng hnd_'..r S 1

921  Preparation of BEst PO .ottt ees e L

9.22  Testing of pressure resisl:ance ......................................................................................................... 14

9.3 Fitting assemblies 14

9.3.1  Preparation of test assemblies.. .. 14

e S 4 = 5 1 = I

9.3.3 L T

10 Markimg 25
11 i T 1.
Annex A [informative) Listof standards. . B
Annex B [normative) Stiffener requirements. . . BT
Annex C (normative) Test pressure of materials and fitting bodies. . 28
Annex D (normative] Physical characteristics of fitting materials .. 30

D 150 2021 = All rights reserved ii



BS [50 17885:2021
150 17885:2021

Annex E [normative] Resistance to gas constitments. ..o
Annex F (normative] Test SEPeSSeS. . et B D
Annex G [normative] Cyclic Best procedUre ..ot et 37

iv i 150 2021 - All rights reserved



B5 150 17885:2021
150 17885:2021

Foreword

[50 [the International Organization for Standardization) is a worldwide federation of national standards
bodies [150 member bodies]). The work of preparing International Standards is normally carried out
through 150 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 150, also take part in the work.
50 collaborates closely with the International Electrotechnical Commission [IEC] on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of [50 documents should be noted, This document was drafted in accordance with the

editorial rules of the ISO/1EC Directives, Part 2 [see www.iso.org Mdirectives].

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. 150 shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and for
on the I50 list of patent declarations received [see www.iso.org,/patents).

Any trade name wsed in this document is information given for the convenience of users and does not
constitute an endorsement,

For an explanation of the voluntary nature of standards, the meaning of 150 specific terms and
expressions related to conformity assessment, as well as information about 150's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade [TBT), see www.iso.
org/iso/foreword.html.

This document was prepared by Technical Committee IS0/TC 138, Plastics pipes, fittings and valves for
the transport of flutds, Subcommittee SC 4, Plastics pipes and fitlings for the supply of gaseous fuels,

This second edition cancels and replaces the first edition (150 17885:2015), which has been technically
revised. It also incorporates the Amendment 150 17885:2015/Amd 1:2016.

The main changes compared to the previous edition are as follows:

= a clarification for the relation between the nominal pressure and the MOP declared by the
manufacturer is given;

— the term ‘weathering’ is used instead of ‘ultraviolet radiation’, to be in line with PE pipe standards;

— aclarification that the own reprocessable material of glass reinforced materials with a fibre length
up to 3 mm may be used;

— the diameter for various pipe materials for the ‘Resistance of plastic pipe/pipe or pipe/fitting
assemblies to tensile loading at 23 *C has been increased from 63 mm to 250 mm;

— unplasticized polyamide [PA-U) is included in Table 7;

— errors in Table [L1 regarding the viscosity number of unplasticized polyamide [PA-U] are resolved;
— the requirement for the melt mass flow rate for PB in Table D.1 is aligned with 150 15494;

— therequirement for the depth of dezincification for Cuin Table 0.1 isaligned with EN 1254-3, -6and -8;
—  Formulae (1) and [2] and Annex C are corrected;

— the test pressures for unplasticized polyamide [PA-U] in Table E1 are increased;

— the test procedure in Annex G is clarified.

D 150 2021 = All rights reserved v
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Any feedback or questions on this document should be directed to the user's national standards body. &

complete listing of these bodies can be found at www.iso.org/membershtml.
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Introduction

This document specifies the requirements for mechanical fittings for joining plastic piping systems for
the supply of gaseous fuels, the supply of water for human consumption and other purposes, as well as
for industrial application.

[t provides a unified set of test methods to check the performance of the fittings, depending on their
intended use.

It is the responsibility of the purchaser or specifier to select the appropriate fitting, taking into account
their particular requirements and any relevant national guidance or regulations and installation
practices or codes,

D 150 2021 = All rights reserved vii
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INTERNATIONAL STANDARD 150 17885:2021

Plastics piping systems — Mechanical fittings for pressure
piping systems — Specifications

1 Scope

This document specifies the requirements and test methods for mechanical fittings intended to join
plastic pressure piping systems including transition fittings to metal pipes for the following:

— supply of gaseous fuels (GAS];

— supply of water for human consumption (W), including raw water prior to treatment and for
the supply of water for general purposes, as well as underground drainage and sewerage under
pressure (F):

— supply of water for irrigation (1);
— industrial applications [I5].

This document is applicable only to mechanical fittings with operating-temperature and pressure
limits as indicated in the relevant systems standards.

NOTE A list of International Standards for plastic pipes for which mechanical fittings can be used can be
found In Annex A.

Flanges are not covered by this document,

Mechanical fittings for hot and cold water systems inside buildings, as well as for district heating
applications, are not covered by this document.

2 Normative references

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,

(S0 7-1, Pipe threads where pressure-tight joints are made on the threads — Part 1: Dimensions, tolerances
and designation

[50 ¥3-2, Plastics — Determinabion of temperature of deflection under foad — Part 2: Plastics and ebanite

150 228-1, Pipe threads where pressure-tight Joints are not made on the threads — Part 1: Dimengions,
tolerances and designation

[50 306, Plastics — Thermoplastic materials — Determination of Vicat softening temperature [V5T)
150 307, Mastics — Polyamides — Determination of viscosity number
[S0 472, Plastics — Vocabulary

150 5B0:2005, Plastics piping and ducting systems — Infection-moulded thermoplostics fittings — Methods
for visually assessing the effects of heating

[S0 1043-1, Plastics — Symbols and abbreviated terms — Part I: Basic polymers and their special
characteristics

[50 1133-1, Plastics — Defermination of the melt mass-low rate (MFE) and melt volume-flow rate FfMVE)
af thermoplastics — Part 1: Standard method

D 150 2021 = All rights reserved 1
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150 1167-1, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination of
the resistance to internal pressure — Part 1; General method

150 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

IS0 1167-4, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination of
the resistance Lo internal pressure — Part 4: Preparation of assemiies

[50 2507-1, Thermoplastics pipes and [ittings — Vicat softening temperature — Part 1: General test method

[50 2507-2, Thermoplastics pipes and fittings — Vicat softening temperature — Part 2: Test conditions for
unplasticized poly({vinyl chloride) (PVC-U) or chlorinated poly({vinyl chioride) (FVC-C) pipes and fittings and
for high impact resistance poly (vinyl chioride] {PVC-HI) pipes

150 3451-4, Plastics — Determination of ash — Part 4: Polyvamides

[50 3458, Plastics piping svstems — Mechanical joints between fittings ond pressure pipes — Test method
for leaktightness under internal pressure

I50) 3454, Plastic piping systems — Mechanical foints between fittings and pressure pipes — Test method
for leaktightness under negative pressure

[50 3501, Plastics piping systems — Mechanical joints between fittings and pressure pipes — Test method
Jor resistance Lo pull-out under constant longitudingl force

[50 3503, Plastics piping systems — Mechanical joints between fittings and pressure pipes — Test method
for leaktightness under internal pressure of assemblies subjected to bending

[50 4633, Rubber seals — Joint rings for water supply, drainage and sewerage pipelines — Specification
for materials

[50 650%-1, Corrosion of metals and elfoys — Determination of dezincification resistance of copper alloys
with zinc — Part 1: Test method

IS0 6957, Copper alloys — Ammonia test for stress corrosion resistance

150 6993-1, Buried, kigh-impact polyfvindd chloride) [PYC-HI) piping spstems for the supply of gaseous fiels
— Part 1: Pipes for g maximum operating pressure of 1 bar (100 kPa)

[50 6993-2, Buried, high-impact poly(vinyl chloride) {PYC-HI) piping systems for the supply of gaseous fuels
— Part Z: Fittings for @ maximum operating pressure of 200 mbar (20 kPa)

150 6993-3, Buried, high-impact palyiving chloridel [PVC-HI) piping systems for the supply of gaseous fuels
— Part 3: Fittings and saddles for a maximum operating pressure of 1 bar (100 kPa)

150 TaB6, Plastics pipes and [ittings — Determination of opacity

IS0 9080, Plastics piping and ducting systems — Determination af the lang-term hydrostatic strength of
thermoplastics materials in pipe form by extrapolation

[50 10147, Pipes and fittings made of crosslinked polvethylene [PE-X) — Estimation of the degree of
crossiinkimg by determination of the gel content

150 12162, Thermoplastics materials for pipes and fittings for pressure applications — Classification,
designation and design coefficient

150 13783, Plastics piping systems — Unplasticized poly{wvimel chiorige) [PYC-U) end-load-bearing double-
sockel joinks — Test method for leaktighiness and strength while sutyected fo bendimg and internal pressure

150 13844, Plastics piping svstems — Elastomeric-sealing-ring-type sockel foints for use with plestic
pressure pipes — Test method for leaktightness under negative pressure, angular deflection and deformation

2 £ 150 2021 - All rights reserved
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[50 13845, Plastics piping systems — Elastomeric-sealing-ring-type socket joints for use with thermoplastic
pressure pipes — Test method for leaktightness under internal pressure and with angwlar deflection

[S0 13951, Plastics piping systems — Test method for the resistance of plastic pipe/pipe or pipe/fitting
assemblies to tensile loading

[50 16010, Elastomeric seals — Material requirements for seals used in pipes and fittings carrying gaseous
fuels amd hpdrocarbon fluids

[S0 16486-1:2020, Plastics piping systems for the supply of gaseous fuels — Unplasticized polpamide [PA-
Ul piping systems with fusion jointing and mechanical jointing — Part 1: General

(50 17778, Plestics piping systems — Fittings, valves and ancillaries — Determination of goseous flow
rate/pressure drop relationships

[50 19899, Plastics piping systems — Polyolefin pipes and mechanical fitting assemblies — Test method for
the resistance to end load [AREL test)

[50 23711, Elastomeric seals — Reguirements for materials for pipe joint seals used in water and drainage
applications — Thermoplastic elestomers

3 Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in 50 472, IS0 1043-1, and the
following apply.

[50 and IEC maintain terminelogical databases for use in standardization at the following addresses:

— 150 Online browsing platform: available at https://www.iso.org/obp

— |EC Electropedia: available at https: /wwwelectropedia.org,

311

mechanical fitting

fitting for assembling plastics pipes with each other or with a metal pipe or fitting, that includes one or
more compression zones to provide pressure integrity, leak tightness and resistance to end loads

212

full-end-load resistance

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

3.1.3

end-load resistance

resistance to end load transmitted via the connecting pipe and generated by internal pressure, pipeline
external interference, and thermally induced pipe stresses in any combination

314
non-end-load resistance
lack of resistance to axial loads without additional external mechanical axial support

3.1.5
lower confidence limit of predicted hydrostatic strength

FLPL
quantity, with the dimensions of stress, which represents the 975 % lower confidence limit of the
predicted hydrostatic strength at a temperature & and time ¢

MWote 1 to entry: IEis expressed in megapascals,

D 150 2021 = All rights reserved 3
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Note 2 to entry: Temperature, & is expressed in degrees Celsius and time, ¢, is expressed in years.

[SOURCE: IS0 12162:2009, 3.2]

316

minimum required strength

MRS

value of alPL [3,1.5) at 20 *C and 50 vears, rounded down to the next smaller value of the R10 series
when o pg is below 10 MPa, or to the next lower value of the R20 series when o (p 15 10 MPa or greater

Note 1 to entry: The R10 series conforms to 150 3 and the R20 series conforms to 150 497,
[SOURCE: 150 4437-1:2014, 3.3.2]

3.1.7

design coefficient

C

coefficient with a value greater than 1, which takes into consideration service conditions, as well
as properties of the components of a piping svstem other than those represented in the lower
confidence limit

Mote 1 to entry: The minimum value of C, £ g 15 defined and given for various thermoplastics pipe systems in
130 12162 and Annex C.

[SOURCE: 150 12162:2009, 3.5, modified — The original notes 1 and 2 to entry have been replaced by a
new note 1 to entry.|

318
gaseous fuel
fuel which is in the gaseous state at a temperature of 15 *C and a pressure of 1 bar

Note 1 to entry: 1 bar = 0,1 MPa = 105 Pa; 1 MPa = 1 N/mm2.
[SOURCE: 150 4437-1:2014, 3.4.1, modified — Note 1 to entry has been added.]

3.19

standard dimension ratio

SDR

numerical designation of a pipe series, which is a convenient round number, approximately equal to the
dimension ratio of the nominal outside diameter, d , and the nominal wall thickness, e

[SOURCE: IS0 4437-1:2014, 3.1.15]

3.1.10
nominal pressure
PN

numerical designation, which is a convenient rounded number for reference purposes

Note 1 to entry: For plastic piping systems conwveying water, it corresponds to the maximum continuous
aperating pressure, expressed in bar, which can be sustained with water at 20 *C, based on the minimum design
coeffictent [11L7)

3111

virgin material

material in a form such as granules or powder that has not been subjected to use or processing
other than that required for its manufacture and to which no reprecessable or recyclable materials
have been added

4 £ 150 2021 - All rights reserved
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3112

own reprocessable material

material, of the same grade, prepared from clean rejected unused components, that will be reprocessed
in a manufacturer's plant after having been previously processed by the same manufacturer in the
production of same components by, for example, injection moulding

3113
recycled material
material comprising one of the following:

a) material from used pipes or fittings which have been cleaned and crushed or ground

b] material from used thermoplastic products other than pipes or fittings which have been cleaned
and crushed or ground

3.2 Symbols and abbreviated terms
321 Materials

3.2.1.1 Plastics

ABS acrylonitrile-butadiene-styrene

ECTFE ethylene chlorotriflourethylene

PA-1) unplasticized polyamide
PE polybutene
PE polyethylene

PE-ET polvethylene of raised temperature resistance

PE-X crosslinked polyethylene

POM polyoxymethylene, polyformaldehyde
PP-B polypropylene Mock-copolymer

PP-H polypropylene homopolymer

PP-R polypropylene random-copolymer

PP-RCT  polypropylene random-copolymer with modified crystallinity
PPSLI poly{phenylene sulfone)

psU polysulfone

PVC-C chlorinated poly[vinyl chloride]

PVC-HI high-impact poely[vinyl chloride)

PYVC-0 oriented unplasticized poly(vinyl chloride)

PVC-U unplasticized poly[vinyl chloride)

PVDF polyivinylidene fluoride)

D 150 2021 = All rights reserved 3
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3.2.1.2 Metals

Al aluminium
Cu COppRer

Cu-DHP  phosphorus deoxidized copper

Cu-0F oxygen-free copper
Fe iron

Ph lead

Sn tin

in zinc

321.3 Other

As arsemic
C carbon
GF glass fibre

322 Applications

GAS supply of gaseous fuels

W supply of water for human consumption, including raw water prior to treatment and for the
supply of water for general purpose

P supply of underground drainage and sewerage under pressure
[ supply of water for irrigation
15 industrial applications

NOTE Symbaols taken from CENSTR 15438,

4 Manufacturers’ declaration for the field of application

The manufacturer shall declare, depending on the intended use, the medium supplied, the nominal
pressure [PN], the pipe material(s) to be jointed, the use of a stiffener, the end load resistance class, the
corrosion resistance, ash content for glass reinforced materials, installation and operating temperature
limits, as applicable, of the mechanical fittings, This declaration shall be included in the product's
technical file.

For GAS applications, the nominal pressure is determined by the MOP declared by the manufacturer,

multiplied by 1,6.

5 Material

5.1 General

Mechanical fittings can be made entirely from plastic materials, from metals, or a combination of plastic
materials and metals.

& £ 150 2021 - All rights reserved
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5.2 Plastic materials

The compound/formulation used to manufacture any plastic components of the fitting exposed to
weathering during storage and handling shall be weathering resistant, For longer use and operation,
the component shall be protected,

Pressure-bearing components shall be produced from virgin material, own reprocessable material or a
combination of virgin and own reprocessable material. Recycled materials shall not be used. The same
applies for glass-reinforced materials with a fibre length up to 3 mm. For glass-reinforced materials
with glass fibres longer than 3 mm, only virgin materials shall be used.

Table 1 lists components and fitting body materials in contact with the medium commenly used in
practice for GAS, W, P and . The suitability of the materials with "noe experience” or other materials,
which are not mentioned in Table 1, shall be demonstrated in agreement between the manufacturer
and the end-user.

The component and fitting body materials for 15 depends on the medium supplied [see 8.4.3).

Table 1 — Plastic components and fitting body materials

Material Minlmum value of MRS Suitable for
MPa GAS W.E I

ABS 12,5 M.E. ¥
ECTFE 1.4 M.E. Y
PA-U 11 160 16.0 Y N
PA-U 11 180 18.0 Y N
PA-1I 12 180 16,0 Y N
PA-1I 12 180 18.0 Y N
PA-L 1E-Glst 20,10 L L
PA-U 12-GF50 20,0 T ¥
PA-U 12-GF&5 20,0 Y f
PE 12,5 M.E. L
PE 80 B0 Y b
PE 100 10,0 Y b
PE-KT Type 1 B M.E, ¥
PE-RT Type 2 B0 M.E. ¥
PE-X B Y i
P 10,0 b 1
PP-B 8,0 M.E. T
PP-H 1ik0 M.E. ¥
PP-R B M.E. ¥
PP-RCT 11.2 M.E. ¥
PP5L 2.0 M.E. ¥
PEU 16,0 M.E. 1
PVC-C 20,0 M ¥
PYL-HI 14.0 L L
O Copolymer and homopalymer.
Key
¥ ves
N no
W.E. noexperience with this material

D 150 2021 = All rights reserved 7
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R Minimum value of MRS | Suitable for
MPa GAS W, F 1

PWC-0 315 315 h.E. W
PWC-0 355 35.5 h.E. Lt
PWIC-00 400 40,0 M.E. i
PVC-0 450 45,0 M.E. 1
PWC- S o, 0 M.E. 1y
PWC-U 25,0 M 1y
PVWDF 25,0 M.E. W
a  Copalymer and homapolymer,
Key
¥ yes
N no
M.E. noexperience with this material

5.3 Metals

For fittings made with metal components, these components should be made from one or more of the
materials listed in Table 2.

The materials should be corrosion resistant or should be protected against corrosion, according to their
intended end-use conditions unless otherwise stated in the manufacturer's declaration [see Clause 4).

Table 2 — Example of commonly used metal fitting materials

Material designation symbaol Relevant standard
Copper Cu-DHF EMN 12449

Cu-0F CEM/TS 13388
Copper alloys CuSnsZngPhs-C EN 1952

CuSnzingPhs-C EM 1982
CuSn;ZngPhz-C  |EN 1982
CuSnrZngPhy-C EM 1982
CusnsZnsFPhs-C EM 1952
CuSigZngMnP EM 1982
CuZnzafby EN 12164, EN 12165
CuZngoPbz EM 12164, EM 12165
CuZngsPhaAs EN 12164, EN 12165
CuZnisPhzAlC  |EN 1982
Cudngafbial-C EM 19§52

CudngzPhe-C EM 1932
CuZnipsAs-C EM 19832
CuZmzSizP EM 1982
Spheroidal graphite cast (S0 1083
iron
Malleable cast iron 150 5922:2005 a
Unallowed steel L235 [1.0252) EM 10224

La55 [1.0419) EN 10224
2 Excheded material grade |50 5922 /|MB/275-5,

B £ 150 2021 - All rights reserved
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Material designation symbaol Relevant standard
P2ISTRI (1.0254] M—LE“ TR
P23STRZ (1.0255) ME“ e
P3S5N [1.0562) mw

Stainless steel 1.4301 EN 10216-5
L4401 EN 10L16-2
14404 EM 102 16-5
14408 EN 10213
1.4521 EN 10296-2
1.4571 EN 10218-5
1.4581 EM 10213
15710 EN 102 16-5

3 Excluded material grade 150 5922/ M B/ 275=5.

5.4 Elastomers

The material of elastomeric sealing elements in fittings shall conform to the standards given in Table 3
and Tahle 4 depending on the application.

For [5 and I, the material used for elastomeric sealing elements should be chosen as appropriate.

Table 3 — W and F applications

Type | Application Standards
W Cold potable water (50 46330
WC Caold non-potable water supply. drainage, sewerage and rainwater [50 4633

WG Cold non potable water supply. drainage, sewerage and rainwater pipes with |50 46332
ol resistance

WT Waste water and drainage application - Thermoplastic elastomers S0 23711k
WH Waste water and drainage application with oil resistance - Thermoplastic elas-| 150 237110
Lomers

MOTE Attention is drawn to the peed to comply with natienal regulations concerning the elfects of materials in contact
with water for the purpoese of drinking water supply.

3 [fan International Standard with the same content exists, e.g, EM 6B1-1. conformance may alternatively be considered
as acceptable.

b If an International Standard with the 2ame content exists, e.g. EN 681-2, confermance may alternatively be congidered
as acceptable.

Table 4 — GAS applications

Ty po Application Dperating temperature Standards
ol
GA Gaseous fuel =5 to 50 150 1a01na
GAL Gaseous fuel =15 to 50 150 160104
GR Hydrocarbon fluids and gaseous fuels =5 to 50 150 160104
GEL Hydrocarbon fluids and gazeous fuels -15 to S 150 160104
& [Fan International Standard with the same content exists, eg. EM 582, conformance may alternatively be considered as
acceptable,

D 150 2021 = All rights reserved 9
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Type Application Operating temperature Standards
*C
H Arcmatic hydrocarbon fluids and gaseous fuels - _E ta &) 190 160104
containing condensates

& [fan International Standard with the same content exists, e.g. EM 682, conformance may alternatively be considered as
acceptahle,

5.5 Lubricants and/or greases

Lubricants and/or greases may be used to assist in joint assembly. The fitting manufacturer shall
provide evidence that the lubricant and for grease shall not have a deleterious effect on the performance
of the component parts of the fitting likely to be in contact or of the connecting piping system.

NOTE Requirements for GAS can be found in EN 377

6 General characteristics

6.1 Appearance

When viewed without magnification, the internal and external surfaces of fittings shall be smooth,
clean and shall have ne scoring, cavities and other surface defects to an extent that would prevent
conformity to this document.

Mo component of the fitting shall show any signs of damage, scratches, pitting, bubhbles, blisters,
inclusions or cracks to an extent that would prevent conformity of the fittings to the requirements of
this document.

6.2 Colour

The colour shall conform to the requirements given in the relevant product standards.,

For W applications, plastic body material other than black shall be tested in accordance with 150 7686;
the percentage of light which passes through the wall of the fitting shall be less than or equal to 0,2 94,

6.3 Weathering protection

The fitting parts, which are exposed to and affected by weathering, shall be protected against weathering.

6.4 Threads

Joints made pressure-tight by the mating of the threads shall conform to 150 7-1 and fastening pipe
threads to [S0 228-1.

MOTE If an International Standard with the same content as (50 7-1 exists, eg. EN 10226-1 and EN 10226-2,
conformance may alternatively be consldered as acceptable.

6.5 Transition fittings to metal pipes

Where a fitting is connected to a metal pipe, the joint shall fulfil at least the performance requirements
of the plastic pipe systems, The fitting part connected to the metal pipe shall fulfil the dimensional
requirements of the corresponding metal product standards.,

6.6 Combined fittings

Socket fusion ends, spigot ends, electrofusion sockets or others, when included in mechanical fittings,
shall conform to the relevant product standards,
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6.7 Twisting

The fitting shall not induce twisting of pipes during assembly.

7  Geomeltrical characteristics

The mechanical fittings shall be manufactured with such dimensions and within such tolerances as will
permit their use with pipes conforming to the corresponding product standard.

Stiffeners are recommended for thin wall pipes (e.g. polyethylene pipes) for GAS applications. If
stiffeners are used, they shall conform with Annex B.

In order to avold excessive pressure losses in straight-line fittings, any internal support used in
internal/fexternal grip fittings should cause minimal narrowing of the internal cross-section of the
fitting. The minimal internal bore diameter shall be stated by the manufacturer in their technical file.

8 Physical characteristics

8.1 Evaluation of the MRS value of the plastic material

For plastic materials intended to be pressure-bearing and subject to continuous stress, either in hoop
ar tension, determine the o .py, value in accordance with [S0 9080. Data provided by the compound
manufacturer may be taken into account. Classify the material (MRS] in accordance with [50 12162,

NOTE Plastic materials used to manufacture screw caps, clamping rings and supporting rings do not need to
be classified.

8.2 Verification of long-term behaviour of the plastic material

The long-term behaviour of the plastic material of the fitting body shall be verified by a type test either
on an injection-moulded pipe or an extruded pipe specimen with an outside diameter, in accordance
with the material application, not less than 32 mm, produced in accordance with 150 1167-2 from the
same material as that of the fitting body, In case of dispute, an injection-moulded pipe specimen shall be
used, The test pressure for the plastic sample is given in Formula (11

T

=PN=E , —— (1)
IDT min MRS

where
gr is the test pressure of the sample (bar]);
PN is the nominal pressure of the fittng (bar);

oL is the test stress of the fitting material (MPa);
Cmin 5 the minimum value of the design coefficient of the fitting material ().

The test parameters given in Annex C shall be followed, using the test procedure given in 150 1167-1.
Mo failure shall occur during the test. Data provided by the compound manufacturer may be taken
into account.

8.3 Specific material related characteristics of fitting materials

Table 5 shows the minimum characteristics of the fitting materials to be tested. The detailed
requirements for parts given in Annex [} shall apply.

D 150 2021 = All rights reserved 11



BS [50 17885:2021

150 17885:2021
Table 5 — Specific physical characteristics of fittings
Fitting material Characteristic[s) Test method
ABS ) Vicat softening temperature 150 306G
BT MFR 120 1133-1
Heat deflection temperature 150 75-2
PaA-Lla Viscosity number 150 307
PA-U 12-GF50 Viscosity number® 150 307
PA-1112-GF30
Ash content [50 345]-4
PA-11 12-GF&5
PE MFR 150 1133-1
PE= MFR 120 1133-1
PE-X Degree of cross linking 150 10147
FiaM MER 150 1133-1
Ppd MFR [50 1133-1
PESL MFR 150 11323-1
PsU MFR B0 1133-1
o Vicat softening temperature 150 2507-1
Effects of heating 150 SR0: 2005
PVDE MER La0 11431
Vicat softening temperature 150 306
Manufacturer shall confirm corrosion resistance, ac-
Cu alloys Dezincification resistance cording to [S0 6509-1, for specific application where
the dezincification resistance is required.
Manufacturer shall declare corrosion resistance for
Fe alloys Corrasion resistance specific application or has to define how the end-user
has to provide a proper corrosion protection.
& PA-II = PA-U 11 160, PA-LF 11 180, PA-U 12 160 or PA-I1 12 180,
b On the base material, performed by the row material prodecer.
t PE = PE 80, PE 100, PE-RT type 1 or PE-RT type 2.
d PP = PP-B, PP-H, PP-R ar PP-RCT.
ft PWC = PVC-C, PYC-HI, PVC-0 or PVE-L. Test for PVC-O are to be carried owt on feedstock fitting material or on reverted
ittimg.

8.4 Application-related characteristics

8.4.1 Effect on water quality (W)

Products conforming to this document may be used for the supply of water intended for human
consumption; it is presupposed that they comply with the relevant national, regional or local regulatory
provisions applicable in the place of use.

8.4.2 Resistance to gas constituents [GAS)

Fitting materials, intended to be used in contact with gaseous fuels, shall have a demonstrated
resistance to gas constituents,

For fittings made of PE, PE-RT, PE-X, PA-U, glass-reinforced PA-U or PVC-HI, the test parameters of
Table & shall be applied. The compound in the form of pipe used for the manufacture of the fittings shall
conform to the requirements given in Table 6.
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For other materials, the test parameters and requirements should be agreed upon between the
manufacturer and the customer, as applicable, where the test method described in Annex E can be used
as a guideline,

Table & — Characteristic of the compound, tested in the form of pipe

Fitting
=R Froperty Test method Test parameters Hequirements
Change in mean hoop stress at burst
Péi-1 between specimens tested in reagent
and in the corresponding control fhaid
PA-U 12-GF30 Stress corrosion | 150 1648612020, Shaflenniarmte o
FA-UF 12-LFS0 reslistance e Annex B Change in tensile wield strength of in-

jection moulded bar specimens tested
in reagent and in the correspanding
comtrol fluid = 20 %

Fa-U 12-GF8S

PEb Resistance to gas Annex :uu:;-;, =20
PE-RT ¢ ﬂ’;i’::t':f:::ff““ Annex E Lﬁn"r:;-a =20h
PE-X Resistance to gas Annex E ;ﬂur;a 1000k
PVC-HI R IS0 69931 e e No crazes of a depth > 30 pm

i PACL = FA-L LD 160, BA-U LT 1HIL PA-UV TR 160 oF PA-LF 12 180
b PE=FESDar PE 100,
t  PE-RT = PE-RT type 1 or PERT type 2.

843 Chemical resistance of fittings for industrial applications (15)

For industrial applications, the parts shall withstand the chemical demands to be expected and shall be
resistant to the fluids to be conveyed.

Where fluids for industrial application are to be conveyed, the effect of the fluid on the component
material(s] can be established by consulting the component manufacturer.

NOTE Guidance can be found in 150/ TR 10358 [(for plastics) and 150/ TR 7620 (for rubbers)

9 Performance requirements

9.1 General

The characteristics to be tested and the related test requirements depend on the feld(s] of application,
as declared by the manufacturer (see Clause 4).

9.2 Pressure resistance of the fitting body

9.2.1 Preparation of test piece

For testing fitting bodies, special sealing plugs according 150 1167-3, as well as special [reinforced)
end-closures, may be used.
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9,22 Testing of pressure resistance

For plastic materials where an |50 9080 evaluation has been carried out or where requirements to the
long-term pressure resistance exists in a product standard, the test pressure for the fitting body is

given in Formula [2]:

o F :
=PN=C . w—— [2)
p’T‘ Imin MHS
where
figd is the test pressure of the fitting body (bar);
PN is the nominal pressure of the fitting (bar);

TTE is the test stress of the fitting material [MPa);
Cmin 15 the minimum value of the design coefficient of the fitting material (-],

The test parameters given in Annex C shall be followed, using the test procedure given in 150 1167-1.

Mo failure shall occur during the test.
9.3 Fitting assemblies

9.3.1 Preparation of test assemblies

The tests shall be carried out on pipe and fitting assembled in accordance with the manufacturer’s
instructions. The tests shall include all types of joint design.

The pipe(s] used in the test assemblies shall conform to the corresponding product standard if available.

0,32 Testscheme

The fittings and pipes shall not be tested until 24 h after their production. For practical reasons, the
manufacturer may wait a shorter time before testing. In case of dispute, a duration of 24 h shall apply.

For initial testing [type testing), all relevant characteristics shown in Table 7 shall be carried out on a
representative selection of diameters, pressure classes [(PN] and types.

For factory production, control testing should be defined in the manufacturer’s quality plan.
NOTE Since there are PE [polyethylene) materials such as PE 63, which are available only in some markets,

the testing under general requirements is also applicable and if the products stand in accordance with the
requirements, they can be approved for the particular use.
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Table 7 — Test scheme for mechanical fitting assemblies
Requirement Application Test
Characteristics int
Subclause | GAS | W,P.115 Joint type method
:ﬁra:. tightness under internal pres- 9.3.34.1 X4 Xb All types 150 3458
150 3458
Long-term pressure test for leak tight-
ness under internal pressure 2330 - o el T LI R
15 11674
Resistance of plastic pipe/pipe or Jwints with Full-
pipe/fitting assemblies to tensile load- 9,333 Xa - end-load resist- | 150 1395]
ing at 23 *C ance ¢
a . Joints with end-
Reslstance to pull out at 23 *C 9334 X load resistance 150 3501
Joints with full-
Resistance to end load at B0 °C 9335 Xa — end-load resist- 150 1989%
ance 4.2
- Table 10
Lealf. tlgh‘t]‘lE?E after te-mp-er.ature 9.39.5.6 X o All types
cycling (outside temperature) IS0 3458
Leak tightness under internal pres- =y af A
sure when subjected to bending Lhb7 bl o All types ¢ AL RENK
1.53‘1: tightness under negative pres- 9.3.3.8 . X all types & [50 3459
. 150 13845
a twith non-
Leak tightness with angular deflection gang Join
and deformation e X E"'ﬂ:n':rf; ﬁ'“’ 2ag
150 13844
Lealk tightness and strength while
. - . aint with end-
;1:5;&53:;& to bending and internal 93310 — X lnI:.'u:I rasistanes b 150 13783

Hey
X applicahle
— not tested or not applicable

applied end load s

maximum installation temperature,

¢ Only valid for PE pipes = 63 mm,

£ Only valid for pipes = 63 mim.

I Omnly valid for FYC-LF and PYC-0 pipes.

pipe on which the litting is to be used.

I (mly valid for fittings containing brass companents,

MOTE Full-end-load resistance is the condition in which the joint is stronger than the connecting pipe when expased ta all

& For eacht test: If the mechanlcal fittings are intended to be assembled by the end user, half of the test pieces shall be
azgembled at the minimum installation temperature as declared by the manufacturer (see Clayse 4], the other half at the

b IF the leak vightness test under internal pressure when subjected vo bending [23.3.7) is carvied out and the
requirements have been fullfilled, this test is not necessary.

¢ Only valid for pipes: PE, PE-X, PB, PP-B and PP-R = 250 mm; PA-U = 63 mm; multilayer = 32 mm,

d  Testof joint design. Normally perfomed on uniaxial fitting (coupling) assemblies,

f Only valid for pipes: FA-U, FE, PE-X, FB, FP-B and PP-R £ &3 mm; multilayer = 32 mm.

b Only valid for pipes: PV, PP-H, PV DF and ABS [all dimensions); FE, PE-X, PE, PP-E and PP-R = 63 mm; mualtilayer = 32 mm,
i Only valid for jeints with elastomeric-sealing-ring-ty pe sockels.

k  Only valid for fittings that incorparate an internal cross-section that is smaller than the thepretical minimal internal
cross section of the pipe, which is caleulated uging the minimum outside diameter and the maximum wall thickness of the

D 150 2021 = All rights reserved
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RS . Requirement Application Joint type Test
Subclause | GAS | W,P 1,18 method
Flow rate pressure drop relationship 93311 X — All typesk [S0 17978
Resistance to stress corrosion 93312 X X All types! 150 &957
Hiey
X applicable

— not tested or not applicable

MAOTE Full-end-=load resistance is the condition in which the joint is stronger than the connecting pipe when exposed ta all
applied end loads.

& For eacht test: if the mechanical fittings are intended to be ascembled by the end user, kalf of the test pleces shal] be
assembled at the minimum installation temperature as declared by the manufacturer (see Clawse 4], the ather half at the
maximum installation temperature.

b If the leak tightness test under internal pressure when subjected to bending [L33.7) is carried owt and the
requirements have been fullfilled, this test is not necessary.

¢ Only valid for pipes: PE, PE-X, FB, PP-B and PP-R = 250 mm; PA-U = 63 mm; multilayer £ 32 mm,

d  Test of joint design. Mormally perfomed an uniaxial fitting (coupling) assemblies,

¢ Dnly valid for FE pipes £ 63 mm.

f Only walid for pipess PA-UL, PE, PE-X, PE, PP-B and PP-R < 63 mm; multilayer £ 32 mm.

E Doy valid bor pipes £ 63 mm.

b (inlyvalid for pipes: PV, PP-H, FYDF and ARS (all dimensions); PE, PE-X, PE, PP-E and PP-R > 63 mm; multilayer = 32 mm,
i Dnaly valid for jeints with elastomeric-sealing-ring-type sockets.

I Only valid for FYC-Uand PYC-0 pipes

k  Only valid for fittings that incorporate an internal cross-section that is smaller than the theoretical minimal inkernal
cross section of the pipe, which is calculated using the minimum outside diameter and the maximom wall thickness of the
pipe on which the fitting is to be used.

I Dby walid for fittings containing brass components,

9.3.3 Requirements

9.33.1 Leak tightness under internal pressure (GAS, W, B 1, I5)

When a fitting assembly, assembled in accordance with 9.3.1, is tested in accordance with |50 3458 and
Tahle 8, it shall be leak tight.

Table 8 — Parameters leak tightness under internal pressure

T . . Test Test :
Application Test medium Test duration e R RRIE Regquirement
1 h loww pressure 25 mbarl
GAS Afr or inert gass folbowed by MNCE5C followed by )
1 h high pressure 1.5 = PN Leak tight
W, PR LIS Water 1h FLU o g 1.5 = PN

& [f the regquired test pressure is above 6 bar, water may be used ag test mediom. I air or inert gas i< used above 6 bar,

special salety precaution should be taken,

b 1 bar= 105 M/mZ = 0.1 MPa.

NOTE If the test of GAS Is fulfilled, this test covers the requirements of W, P, [ and 5.

9.33.2 Long-term pressure test for leak tightness under internal pressure (GAS, W, B, [, 15)

When a fitting assembly, assembled in accordance with 9.3.1, is tested in accordance with 150 1167-1,

[50 1167-4 and Table 9, it shall be leak tight.
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Table 9 — Parameters for long-term pressure test for leak tightness under internal pressure

Application m:vl‘;-ftum m:tl::l::ial duLEﬁun l:ml;r:::turt StI:::-‘a pr:::l:rl: Requirement
h C MFa
PA-U 11 160
and 1 000 20 19,0¢
PA-U 12 1600
PA-U 11 180
and 1000 20 20,0¢
GAS Water | pa.y12 180k
PE &0 1 000 a0 d 40¢c Lz
PE 100 1 000 a0 d 50¢
PEX 1 000 954 44c
PVC-HI 1000 20 1,2 % PN
Multi-layer 1 0 20 1,2=PMe
WRLIS | water | AUPIEE 0 20h 1,2 % PN e

¥ Test stress of the pipe.
b For materkal classification and designation, see 1590 16486-1.

€ If the fitting material is PVC-HI, the test duration will be 1040 h, the test temperature &0 °C and the test pressure
0,4 MPa.

d If some companents of the fitting cannot be tested at 80 *C or 95 °C, ansther temperature level and the corresponding
testing thme may be chosen, taking into sceount the long-term hydrostatic regresgion curves (g, 150 9080 method For the
temperature chosen).

©  PMaf the fitting.
I Declared by the fitting manufacturer,

E If one of the materials was already tested under the GAS conditions, the W, P, 1 and 15 dees not have to be repeated for
the same pipe material.

b Thee test may be carvied owt at 23 *C £ 2 *Cin air.

9.3.3.3 Resistance of plastic pipe/pipe or pipe/fitting assemblies to tensile loading
at 23 °C (GAS)

When a fitting assembly, assembled in accordance with 9.3.1, is tested in accordance with [50 13951,
the test force, F1, iz calculated, in M, from Formula (3]:

Fp =Zxapxnxe,, =(d, —e, ) (3]

where

e s the applicable test stress in accordance with Annex F (MPa);
2m is the mean wall thickness of the pipe (mm];
dy 15 the nominal outside diameter of the pipe (mm).

None of the following shall occur:

a) damage or permanent deformation of the fitting assembly to an extent which would prevent
conformity to this document;

b}  pull-out of the pipe;
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¢] leakage before and after 3 % strain after vield point or delamination of the pipe. The elongation
shall be measured using the cresshead displacement and the strain shall be calculated using the
free pipe length as gauge length.

Displacement of trapped air from the free space within the fitting assembly, i.e. seal burping, shall not
be considered leakage.

9.3.3.4 Resistance to pull-out at 23 *C (W, P, 1, 15)

When a fitting assembly, assembled in accordance with 9.3.1, is tested in accordance with [S0 3501, the
test force, Fr, is calculated, in N, from Formula (4):

Fp =1, 5%y xmxey, x(d, —e, ) (4)

where

ar I8 the applicable test stress In accordance with Annex F (MPa];
em 15 the mean weall thickness of the plpe (mm);
dy I8 the nominal outside diameter of the pipe (mm].

The test period shall be 1 h.
NOTE Ifthe test of 9.3,3.3 is fulfilled, this test covers the requirements of 9.3,3.4,
None of the following shall occur:

a) damage or permanent deformation of the fitting assembly to an extent which would prevent
conformity to this document;

b} pull-out of the pipe.
9.33.5 Resistance to end load at 80 °C [GAS)

When a fitting assembly, assembled in accordance with 9.3.1, is tested in accordance with [30 19899,
the end load force, F, is calculated, in kN, from Formula [5]:

MRS xd?
FeKx— 200 o SDR-1) (5]
SDR?
where
K is a mathematical constant equal to 4/ 104;

MRS i the minimum required strength of the pipe (MPa);
S0E is the standard dimension ratio of the pipe;
iy I% the nomimal outside diameter of the pipe [mm]).

None of the following shall occurs

a) damage or permanent deformation of the fitting assembly to an extent which would prevent
conformity to this document;

b} pull-out of the pipe;
¢] leakage during aleak tightness test after the constant load test.

Displacement of trapped air from the free space within the fitting assembly, i.e. seal burping, shall not
be considered leakage.
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[f some parts of the fitting cannot be tested at B0 °C, another temperature level shall be chosen,
taking into account the long-term hydrostatic regression curves (for example, [S0 9080 for the
temperature chosen].

9.3.3.6 Leak tightness after temperature cycling [outside temperature] [(GAS)

When a fitting assembly, assembled in accordance with 2.3.1, is tested in accordance with Table 10 and
[50 3458, the assembly shall be leak tight during and after the test. The leak tightness shall be tested
according to 9.3.3.1 after completion of the temperature cycling test. The number of test cvcles and the
test method (method A or method B in accordance with Annex G) shall be added to the test report.

Table 10 — Parameters leak tightness after temperature eyeling (outside temperature)

Application | Test chambers Test method Test parameters Requirement
Test medium = alr in alr
Twio bempera- _
ture-regulated | Method A in Annex G Bnmher of tegt cyclag = 10
chambers [nternal pressure = 0,375 = PN with
a maximum of 6 bar Decrease
GAS - — in pressure
Test medium = air in air < 15 %
Ome ternpera- T
ture-regulated | Methoed B in Annex G Number of test cycles = 10
chamber Intermal pressure = 0,375 = PN with
a maximum of 6 har

9.3.3.7 Leaktightness under internal pressure when subjected to bending [GAS, W, P, 1, 15)

When a fitting assembly, assembled in accordance with 9.3.1, is tested in accordance with [S0 3503, the
assembly shall conform to the requirements given in Table 11

Table 11 — Parameters for leak tightness under internal pressure when subjected to bending

el Test Test Test Bending Test R - t
PPICRIOn 1 medinm duration temperature radius Pressure tQuircmen
1hi For PN = 10 2% ik
S 1 low pressure k=15 = 4 3 mbar
GAS All O ast|  followed by 23°C 22 °C " | followed by
B4 1 h high pressure For PN = 10; 1.5 = PN
R Leak tight
H]
For PN < 10; B
: R=15=dy,
W B LD Water 1h 230 2°C 1,5 = PN
For PN = 10;
R=20udy
a [Fthe required test pressure is abave & bar, water may be used as the test medium. If air or inert gas is used above G
bar, special safety precaution should be taken.

NOTE1 The use of special equipment can be necessary to create the bending radius required for the
pipe under test.

MOTE 2  [fthe test of GAS is fulfilled, this test covers the requirements of W, P, [ and [5.

9338 Leaktightness under negative pressure (W, F, 1, 15)

When a fitting assembly, assembled in accordance with 9.3.1, is tested in accordance with [30 3459 (by
procedure A or B), the assembly shall conform to the requirements given in Table 12, In case of dispute,
procedure B shall be used.
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Table 12 — Test parameters for negative pressure
Test Test Test pressure .

Applicatian Teat medimm duration | temperature difference Hequirem cmt

Water outside 1hlow Mo water on the
Procedure | and air [atmos- |  pressure 8

N ) . 10079 mbar inside surface of

A Ez:;;:"fl;?e differemce [ (p1) the test piece

WL 15 followed by | 20°C £ 5°C followed by
Procedure 1 hhigh {800 £ 50) mbar | Change invac-
B Air pressure [p2) uun: pressure
difference 50 mbar

9.3.3.9 Leak tightness with angular deflection and deformation [GAS, W, B, 1, 15)

When a fitting assembly, assembled in accordance with 93,1, is tested in accordance with 150 13845
and [50 13844, the assembly shall conform to the requirements given in Table 13.

The test pressure, p r,5hall be calculated by multiplying the factor findicated in Figure 1 by the nominal
pressure, PN, i.e, by using Formula [6]:

pp = FxPN

NOTE

20

If the test of GAS is fulfilled, this test covers the requirements of W, P, [ and [5.

150 2021
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Tahle 13 — Parameters leak tightness with angular deflection and deformation

Test Taest Test Test Test
Application method | medinm duration Pressure parameters Merjulr nts
1 h low pres-
sure 7% mhbar Test temperature:
snaass | MO | followed by | followed b kst
inert gasa ! Y Variation in
1 hhigh pres-| 1.5 =PN temperature: +2 °C
sure
folloswved by
Test temperature:
10 min 25 mbar 20°C£5°C
[SQ 138450 | Al:_ or o | followedby | followed by Variation in
Inert 45 ; : temperature: +2°C
see Figure 1 | see Figure 1
a see Table 14
followed by
Test temperature:
GAS 20°C+5°C Leak tight

Variation in
temperature: £2 °C

(S0 13A44b Airor see Figure 2 | see Figure 2 o see Table 14

inert gas
5 % deformation in
the vertical plane
of the pipe at 0,5 &
n from the mouth of
the test socket
followed by
10 rnim low
pressure 25 bt Test temperature:
[S0 3458 Airor | o wedby | followed b LS
. 0l Ly ollowed hy
Inert gas o Variation in
10 min hlgh 1,5 = PM u:_-mp.ﬂ.rﬂ'l ure: +2 'H:
pressure

3 [f the required test pressure is above 6 bar, water may be used as test mediaom. If air or inert gas is used above & bar,
special safety precaution should be taken,

b This test is not to ke performed on bends and for reducers with spigot-ends on both gides,

€ I @ free 2 2° firmly anchor the pipe to maintain the deflected pipe in this position for the remainder of the test, [Fo
frea < 25 carry out the test at a deflection (2] of 2° measured at the starting point, by forcing the pipe to that position.

4 Only for pipes of serbes 516 and greater (e thinper walls). For pipes of series legs than 516 [Le thicker walls), carry out
the test without applying the deforming force,
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Application

Test
et hod

Test
e i

Test
duration

Test
pressure

Test
parameters

Regquirements

WP LIS

Water

see Flgure 1

see Figure 1

Test temperature:
20°C+ 5°C

Variatlon In
termperature: £2 °C

@z 2te

Leak tight

Air or
inert gas

see Figure 2

see Figure 2

Test temparaturea:
20°Ct5°C

Variation in
temperature: £2 °C
azE e
5 B deformation in
the vertical plane
of the pipe at 0.5 d

n from the mouth of
the test socketd

Leak tight

L

This test is ot to be performed an bends and for reducers with spigat-ends on both sides.

If the reguired test pressure is above 6 bar, water may be used as test mediom, If air er inert gas is used above & bar,
special safety precaution shauld be taken,

If & pree = 2% firmly anchor the pipe to maintain the deflected pipe in this positien for the remainder of the test. If o
free < &5 carry out the test at a deflection (o) of 2% measured at the starting point, by forcing the pipe to that positien.

Only for pipes af series 516 and greater (i.e. thinner wallg). For pipes of series less than 516 [ie thicker wallg), carry out
the test withowt applying the deforming force.

f (1
3
2,5

2
17
L5

1

05—

i

Key

10 20

t time, min

F factor f
NOTE

22

an 40

a0

n

The pressure changes do not need to be at a linear rate,

Figure 1 — Pressure test regime
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Mominal sutside diameter of connecting pipe, d o | o at 10 = d 5 from secket-end
mim mm
40 90
50 115
a3 145
75 175
) 210
110 255
125 290
140 330
16 3
1R0 415
200 4l
£25 G20
250 5E0
315 730
355 B20
400 025
15 15 r
] L
.
01 _
-(,8
Yo
Rey
s time, min
Y pressure, bar
NOTE The negative pressure changes do not need to be at a linear rate.

Figure 2 — Negative pressure test regime

9.3.3.10 Leak tightness and strength while subjected to bending and internal pressure

(W, B 1,15)

When a fitting assembly with PVC-U or PVC-0 pipes and end-load-bearing double sockets, which are
provided with elastomeric seals and a locking device (see Figure 3 for a typical example), assembled
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Mominal sutside diameter of connecting pipe, d o | o at 10 = d 5 from secket-end
mim mm
40 90
50 115
a3 145
75 175
) 210
110 255
125 290
140 330
16 3
1R0 415
200 4l
£25 G20
250 5E0
315 730
355 B20
400 025
15 15 r
] L
.
01 _
-(,8
Yo
Rey
s time, min
Y pressure, bar
NOTE The negative pressure changes do not need to be at a linear rate.

Figure 2 — Negative pressure test regime

9.3.3.10 Leak tightness and strength while subjected to bending and internal pressure

(W, B 1,15)

When a fitting assembly with PVC-U or PVC-0 pipes and end-load-bearing double sockets, which are
provided with elastomeric seals and a locking device (see Figure 3 for a typical example), assembled
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10 Marking

The minimum data for marking is given in Table 18.

Table 18 — Minimum data for marking

Aspects Marking

Manufacturer's name ar trade mark Name ar code

Mominal diameter (in mm) e 110

Production information ab

Body material e.g. PP-Re

Standard number 150 17BRS:

Design pressure e.g. PN 16t

Intended uss eg. Wh

& [nclear figures or in code providing traceability to production period within year and month, and the prodection sice if
manufacturer s producing at different sites nationally and for internationally

b This information may be on the product, on a label attached to the product or on the individual bag.
£ This information may be on the packaging,

11 Packaging

The fitting and the associated components required for its assembly shall be packaged in bulk or
individually protected where necessary in order to prevent deterioration and contamination.

The packaging shall have at least information including the manufacturer’s name, type and nominal
diameter of the pipe(s], number of units and special storage conditions, if any.

D 150 2021 = All rights reserved 25



BS [50 17885:2021
150 17885:2021

Annex A
(informative)

List of standards

A list of International Standards for plastics pipes for mechanical fittings is given in Table A.1.

Table A.1 — List of standards

PIpe M3 | Standard (GAS) standard (W, P) Standard (1) | Standard (15)
ARE — — — 150 15493
PA-Lla 150 Lad86-2 —_ — -

PE - = = 150 15494
PE 32 —_ 150 4427-2:1996 150 8779 i
PE 40 — 150 4427-3 150 8779 —
PE &3 — 150 4427-2 = 150 15494
PE &0 _
PE 100 150y 44372 150 4487-3 - 50 15494
PE-RThH — = = 150 15494
PE-X 150 14531-1 — — 150 15494
PVC-C -_ —_ —_ IS0 15493
PVL-HI [50 6993-] = - -
PVL-0 — 150 16423 150 16428 =
PVC-1 — |50 1452-2 — [S0r 15493
PFc — = = 150 15494
PVIIF — — = 150 10931
Multi-layer IS0 182254 IS0 21004 — —_

a PA-1 = PA-1 11 160, PA-LF L1 1800, PA-U 12 160 or PA-IT 12 180
B PE-RT = PE-RT type 1 or PE-RT type 2,
€ PP = PP-H, FP-E, PP-RE ar PP-RLCT.

d The corresponding [nternatlonal Standard is a system standard.

26
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Annex B
(normative)

Stiffener requirements

The stiffener shall comply with the following:
a) The stiffener shall be rigid and provide support over the entire compression area.
b}  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 5DR series of the
pipe with which it is assembled.

d] The insertion of the stiffener shall be performed according to the manufacturer's instructions.

e)  After stiffener installation, the pipe shall show no signs of damage, scratches or cracks to an extent
that would prevent conformity to the requirements of its relevant product standard,

f] The stiffener material shall be fit for purpose.
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Annex C
(normative)

The test pressures of materials and fitting bodies are given in Table C.1

28

Test pressure of materials and fitting bodies

Table C.1 — Test pressure of materials and fittings bodies

Material mm:::ture dﬁ:un oTF | MRS C min
oC h MPa | MPa -

s 20 1 248 | 12,5 1,64
70 1000 [ 31 [ 125 | 164

— 20 40 260 | 184 | 125
g0 170 g0 | 184 | 125

20 1000 | 190 | 16 1,63

PA-TIL 160 B0 165 00 | 16 1,62
B 11 160 20 1000 | zoo | 18 1,64
B0 165 1,5 | 18 1,63

a2 160 20 1000 | 190 [ 16 1,62
g0 165 100 | 16 1,63

20 1000 | 200 [ 18 1,63

PAARLE 150 B0 165 115 | 18 162
e LT 20 1 S0,0 20 1,64
&0 1o00 | zo0 [ zo 1,63

TR, 20 1 500 | 20 1,62
&0 1000 | 200 [ 20 1,63

20 1 50,0 | 20 1,63

PAAR1Z-GFGS &0 1000 | 200 [ 20 1,62
— 20 1 15,5 12,5 1,254
95 1000 | 60 [ 125 | 1,252
_ 20 1 1,2 | 8 1,252
st 80 1000 | 40 8 1,253
20 1 133 | 10 1,252
PE 100 B0 1000 | 50 10 1,254
s 20 1 9,9 B 1,254
95 1000 | 3.4 B 1,252
_ 20 1 108 | 8 1,253
ER 95 1000 | 3.6 8 1,253
20 1 110 | 8 1,252
PEA 95 1000 | 4.4 B 1,254

BOMLC 20 1 31,5 | 10 L6

&0 1000 5985 10 16

a Walue taken from [50 12162,
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Test Tesi
Material |temperature|duration| ©7F | MRS | Couin
B h MEa MFa -
Eo 20 1 39,69 10 1.6
&0 1000 0,45 10 1.6
iy 20 1 1875 1,254
95 1000 .52 H 1,252
k- |
PP-H 20 1 20,79 16k 1.6
95 1 000 3465 16 1.6=
20 1 1575 B 1.25a
PP-R
G5 1000 3465 ] 1.25a
PR.RCT 20 1 15,0 11,2 1,254
95 1 Qi) 3.8 11,2 1,254
20 1 anl 32 14a
FPsU
95 1 000 21,3 3z 14a
- 20 1 aik,0 1& 14
95 1 000 9.7 1& 1.4
E 20 1 43,0 20 1,62
) 1 000 16,5 20 1,6%
- |
PVC-HI 20 1 0.0 25 14
i 1 000 Q.0 25 14a
PR e 20 10 40,8 315 1.6a
i 1 000 19,2 1.5 1,64
p -
PVC-0 400 20 1 5a.0 40,0 16
) 1 000 25,0 40,0 1,64
- |
PVC-0 450 20 10 6,0 45,0 14
iz 1000 29,0 45.0 14a
PRICL B0 20 10 fA5.0 50,0 142
il 1 000 320 50,0 1,44
; : B
PVCLI 20 1 42.0 7!5 1.6
) 1000 10,03 25 1,64
A
PYDF 20 1 12,6 25 14
95 1 000 11,5 25 14a
i Value caken from [50 12162,
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Physical characteristics of fitting materials

When determined in accordance with the test method specified in Table 5, using the parameters
indicated, the physical characteristics of parts made of fittings materials shall conform to the

requirements given in Table [.1.

Table D.1 — Physical characteristics of parts made of fitting materials

Materlial Characteristic Reguirement Test parameters Test method
= 90 *C Conditioning | ° ]';:; ‘;'Ii;r & IS0 306
Vicat softening
ABRS temperature anl
[VET/B,/50 N :
=70 *C Conditioning e L '.-'.:atc'r a 150 306
o =C
2 Temperature 275 %0
”';"_Lttﬁ};‘FH']” 0,810 1,3 i 150 1133-1
Heat deflection > i
e 290 *C Load 0,46 MPa 150 75-2
PA-U 11 160
PA-U 11 180 v . . 180 ml Solvent m-Cresol
iscosity number z m 150 307
Pa -1 12 1&0 ¥ ¥ Concentration 0.5 %
PA-11 12 180
Pa-U 12-GF30
o Solvent m-Cresol
PA-U 12-GF50 | Viscosity number =120 mlfg IS0 307
i} Concentration 0.5 %
PA-U 12-GF65
PA12-GF30 Ash content (30 +2) % Calcination tem- | pen L emora | 150 3451-4
perature
Calcination tem- o i
PATZ-GFS0 Ash content (50 £ 2] % e o (H50 £ 50) *Ca 150 3451-4
PA1Z-GF6S Ash content (65 + 2) % Ea"};';‘_;ﬂ:;"'“' (850 £ 50)°Ca | IS0 3451-4

& |f at that temperature glass fibres present become molten and thus prevent further calcinations of the polymer, lower
the temperature of calcinations to (600 + 25)“C and repeat the procedure with a fresh test portion,

b Mot applicahle for outerlayer material introduced to Facilitabe Fusion jeinting
¢ Atolerance of 25 % shall apply to manufacturer’s nominated walue at any point in the body of the fittng,

4 Samples of radial thickness 0,1 mm te be used for measurement of gel content, Samples to be taken at least from the
outer and inner surfaces of the PE-X fitting and the mid-wall position.

¢ Tobe carried out on feedstock fitting material or on reverted fitting.
F The weld:-line is likely to become more pronounced, but this should not be taken as a sign of weld-line splitting,

E  Forsproe-gating., the area of the injection point shall be caleolated using o radivs B = 0,34 5 with 2 maximum valoe of
50 mns. For fittings moulded by end-gating vechniques (e.g. ving or diaphragm methods] the gating area shall be a cylindrical
portion with a length of L = 0,34, with a maximuom value of 50 mm [see Flgure [01). Any cracks or delamination in the wall
of the fitting within to the injection area, parallel to the axis of the fitting, shall not penetrate in the axial direction more

than 20 % of the length, L. defined in this footnote,
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Material Characteristic Requirement Test paramelers Test method
After processing
maximum deviation ;
PR Melt mass-flow | of 2 30 % of the value | Temperature 190 =C 150 1133-1
rate [ MFR] measured an the Laad 5 ke or 2,16 ke
batch used to manu-
facture the fitting
Crosslinking process:
vk Degree of Peroxide 2 70 3¢ Media Bolling xylene 7
re crosslinking Alizeyze ok Time She30min, | CoLH4T
Electron beam 2 60 %
C
Melt mazs-flow Temperature 190 “C i .
POM = 4 g/10 min :
rate (MFR] &/ o 216 kg 150 1133-1
After processing Temperature 230=C
PP-B maximum deviation Load 216 kg
FP-H A e e of £30 % of the value P Tt
ate (MFR) measured on the riative condition: 150 1133-1
PP-R e ; batch ‘ Temperature 190 *C
PP-RCT used to manufacture
the fitting Lexad 2 kg
After processing Temperature 365°C
maximum devlation
Load 5k
Melt mase.flaw | ©F 230 % of the value - -
PRSL LtTE;EFH:II:Iw measured on the hltﬁ-rl‘li’l live ':Und“lﬂn. IEH! ] ]33-]
batch Temperature 360 =C
used to manufacture
the fitting Lavand W kg
After processing Temperature 343 0
maximum devlation
Melt mase.flow | ©F 230 % of the value Load 216 ke
PsU iat?ffl?ﬂ?w measured on the Alternative condition: 1501133-1
batch Temperature 360 °C
used to manufacture
the fitting Lead 2,16 kg
Vicat softening . _
PWC-C temnperature z103°C Shall conform to S0 2507-2 150 2507-1
PVC-HI i
clliiiebadin = 74°C Shall conform to ISO 2507-2 IS0 2507-1
PVC-1 temperature
Vicat softening - _ Y 1
FVC-0 temperature z 80°C Shall confoerm to 50 2507-2 150 2507-1
& [f at that temperature glass fibres present become molten and thues prevent further calcinations of the polymer, lower
the temperature of calcinations to (600 2 25) *Cand repeat the procedure with a fresh test portion,
b Mot applicable for suterlayer material introduced to facilitate fusion jointing,
¢ Atolerance of 25 % shall apply to manufacturer’s nominated waloe at any point in the body of the fitting.
4 Samples of radial thickness (.1 mm to be used for measurement of gel content. Samples to be taken at least from the
outer and Inner surfaces of the PE-X fitting and the mid-wall position.
®  Tobe carried owt on feedstock fitting material or on reverted fitting,
I The weld-line is likely to becomse more pronounced, but this should wot be taken asa sign of weld-line splitting,
E  For sprus-gating, the area of the injection point shall ke calculated wsing a radius 8 = 0,3d p with a maximum value of
50 mm, Far fittings moulded by end-gating techniques (e.g. ring or diaphragm methods] the gating area shall be a cylindrical
partion with a length of L = 0,34, with a maximum value of 50 mm [=ee Figure D01]. Any cracks or delamination in the wall
of the fitting within o the injection area, parallel to the axis of the fitting. shall not penetrate in the axial direction more
than 20 % ol the length, L, defined in this foolnote,
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Material Characteristic Reguirement Test paramelers Test method
The fittings shall not | Test tempera- o
show any blisters or fure (150 £2)*C
signs of weld-line Test peried for:
gplitting. i
Ifinjects Ided e=x 3 15min
TAPECTION M 2
No surface damage in | - = €= 10 30 min
PVC-C the area of any 10 =es 20 &0 min
) injection point shall e 30 140 mi 150 580-2005,
PYC-0® Effects of heating penetrate deeper than = ; m:!n Method
PYE-L 30 % of e at that point | 30<e=40 220 min
for d o< 75 mm amd Af < g 240 min
50 % for d 5 = 63 mm.
Outside the area of | pyumber of test
any injection point or ——
if the fitting is formed . 3
no surface damage
shall occur. &
Test tempera- (150 £ 2) °C
kure
Test pericd for:
as3 15 min
Shall o FJezes10 30 min
all conform to
. 150 580:2005,
PVC-HI | Effects of heating | 150 6993-2 and 10<es20 50 min Mt
150 69933 20 =< 30 140 min
30 = e = 4 220 min
4 - g 240 min
Number of test 3
picces
After processing
maximum deviation T . -
Melt mass-flow | of £20 % of the value emperatire
rate (MFR) measured on the Luad 5 ka 12011331
PYDF batch used to manu-
facturer the fitting
Vicat softening . :
temperature 2125 Lavad 1kg 150 306
The maximum depth Exposed area w100 mm?
Dezincification | of dezincification, in | Test tempera- -
Cualloys resistance any direction, shall be fure (75£5])°C Lalbfoany 1
200 pm Test duration 24 h
& |fat that temperature glass fibres present become molten and thus prevent further calcinations of the polymer, lower
the temperature of caleinations to (600 + 25)*C and repeat the procedure with a fresh vest portion.
b Mot applicable for suterlayer material introduced to fFacilitabe fusion jeinting.
¢ A tolerance of 25 % shall apply te manuelacturer’s naminated value at any point in the body of the fitting.
d  Samples of radial thickness 0,1 mm te be used for measurement of el content, Samples to be taken at least from the
outer and inner surfaces of the PEX fitting and the mid-wall position.
v T e carried out on lepdstock litting material or on reverted fitting.
I Theweld-line is likely to become more pronounced, but this should not be talken a5 a sign of weld:-line splitting,
E  Forsprue-gating. the area of the injection point shall be caleulated using a radivs B = 0,34 5 with & maximum valoe of
50 mm. Far fictings moulded by amd-gating techniques (eg ring or diaphragm maethads) the gating area shall be aeylindrical
portion with a length of L = 0,34, witha maximuom value of 50 mm [gee Figure [L1]. Any cracks or delamination in the wall
of the fitting within to the injection area, parallel to the axis of the fitting, shall not penetrate in the axial direction more
than 20 % of the length, L. defined in this feotnote,
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Figure 0.1 — Injection gating areas
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Annex E
(normative)

Resistance to gas constituents

This test method applies to PE and PE-X materials and can be used as guideline for other materials. The
test shall be carried out on 32 mm SDR 11 pipe. The test may be carried out on other sizes, provided
that there is a clear correlation to the results on the 32 mm 5DR 11 pipe.

Prepare a synthetic condensate comprising of a mixture of a 50 % mass fraction of n-Decane (99 %] and
a 30 % mass fraction of 1-3-5-trimethvibenzene.

Condition the pipe by filling it with condensate and allowing it to stand in air for 1 500 h at (23 = 2) °C.
Carry out the test in accordance with [50 1167-1 and [50 1167-2, but using the synthetic condensate
inside the pipe at elevated temperature.
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Annex F
(normative)

Test stresses

The test stresses depending on the pipe materials and intended application are given in Table F.1; see
9333 and 9334

Table 1 — Test stresses depending on pipe materials

Application Test stress, o
Pipe material = W.PIS1 ey

ABS — X 125a

ECTFE — X 13,0h

PA-L111 160 X — 11,54

PA-U 11 180 A -_ 13,04

PA-L 12 160 X —_ 11,52

PA-D 12 180 X — 13.0a

FB — X 772

PFE32 — X 2.8a

FE40) — X 330

PEG3 — X 458

PEBQ X X 57a

FE100 X X B.Ga

PE-RT - Type 1 — ¥ 409a

PE-RT - Type 2 — X 540

FE-X X X 5.Ga

FP-H — X B08

PFP-H = X 10,54

FP-R — X g.00

PP-RCT — X 7ha

Key

X applicable

— notapplicakble

1 These are longitudinal stresses, and their values are therefore half those of the circumferential stresses given as hoop
stresses for 1 hat 20 °C,

B These are longitudinal stresses, and their values are therelore hall those of the dircumierential stresses given as hoop
strezses for 40 hat 20 °C.

¢ These are longitudinal stresses, and their walues are therefore half those of the circumferential stresses given as hoop
stresses for 100h at 20°C,

4 Where:

por is the calculated pressure and is half of the value of the pressure (har]) at 1 b at 20 °C. This can be caleulated by the
following
a) using the formula from [50 174562006, Annex A, if the long-term pressure strength is caleulated with Procedure [:
“Calculation method” [multilayer P pipes);
b} from reference curve from 1500 17456, if the long-term pressure strength is determined with Procedure Il “Pressure
test” [multilayer M and P pipes).
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_ Application Test siress, o1
At GAS W, P, 15,1 MPa
PVC-C —_ X 21,54
PVC=HI X X 1504
PVC-0 315 — X 2f4c
PVC-0 355 — X 23.0¢c
FVC-0 400 — X 2g0c
PYC-0 450 — X F00r
PVC-0 5040 — b 32.5¢
PVC-1 = X 21,04
PVDF — A 16,3a
Multi-layer X X _Prxldy ey )
o= e
¥ applicable
— ot apglicable

A These are longltudinal stresses, and their values are therefore half those of the circumferential stresses given as hoop
stresses for 1 hat 205,

B Theseare longituwdinal stresses, and their values are therelore hall those of the circumferantial stresses given as hoap
atresges far 40 lat 20 °C.

¢ Theseare lengitudinal stresses, and their values are therefore half those of the circumferential stresses given as hoop
stresses far 100h at 2009

d  Where:

1 is the calewlated pressure and is half of the valwe of the pressure (bar) at 1 b at 20 °C. This can be calculated by the
following:

a) wsing the formula from [50 174562006, Annex &, if the long-term pressure strength is caleculated with Frocedure [:
“Caleulation method” [multilayer P pipes);

b} from reference curve from 150 17456, if the long-term pressure strength is determined with Procedure I “Pressure
test” [multilayer M and P pipes).

36 £ 150 2021 = All rights reserved



B5 150 17885:2021
150 17885:2021

Annex G
(normative)

Cyclic test procedure

Before being submitted to the cyclic test procedure of Table G.1, the fitting assembly shall be pressurized
with the required internal pressure (see 9.3.3.6] at ambient temperature. After stabilization of the
pressure and verification of the leak tightness of the fitting assembly and the connections of the
pressure supply line, the fitting assembly shall be isolated from the pressure source.

Table .1 gives the cyclic test procedure for leak tightness after temperature cvcling [outside
temperature; see 9.3.3.6].

After the test, the pressure in the fitting assembly shall be measured. If a decrease in the pressure of
=15 % is found, the leak shall be located to verify that it is caused by a fitting and not by the test set-up.

For additional information on the leak tightness of the fitting assembly, the pressure can be recorded
during the cyclic test procedure, together with the temperature of the temperature-regulated
chamber(s). In case of a decrease in pressure, not related to the temperature variation effects, the
position of leak, at which temperature and in which cycle number the leak occurred can be identified,

MOTE Due to the temperature variations in the cyclic test procedure, pressure variations are induced in the
fitting assembly.

Alternatively, the air flow may be measured during the cyclic test procedure while keeping the pressure
constant. In this case, the leak tightness cannot be evaluated by the pressure inside the fitting assembly
after the cyclic test procedure and shall be done by evaluation of the air flow during the test. An air flow

210 ml/Sh is considered leak tight for this test procedure.

Tahle .1 — Cyclic test procedure

Test method Cyelic test procedure
a) place the fitting assembly in the first chamber at Ty @ # 2 °C and leave it there for at least
2.5 h;

b transfer the fitting assembly to the second chamber at T i * £ 2 °C; the minimum trans-
fer time shall be 0.5 h and the maximum 1 k:

Method A c) leave the fitting aszembly in the second chamber at T,y @ + 2 °C for at least 2.5 h
d] transfer the fitting assembly to the first chamber at T ey @ # 2 °C; the minimum transfer
time shall be 0,5 b and the maximum 1 h;
&) return toa),
a) increase the temperature of the chamber to Tpae® £ 2°C 2t a minimum rate of 1 °C /min;
b) maintain at T max 9 £ 2 °C for at least 2 h;

Method B c) reduce the temperature to T g 2 2 2 °C at a minimum rate of 1 *C/min;

d] maintainat T gy 2 £ 2 °C for at least 2 h;

&) return toa),

A T pax and T wip are Installatbon temperatures as declared by the manufacturer; see Clause 4.
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Alfay fime grain steel tubes

EM 10224, Non-alfoy steel tubes and fittings for the conveyvance of aguecus liguids incleding water

for human consumption — Techrical delivery conditions

EN 10226-1, Pipe threads where pressure tight joints are made on the treads — Part 1@ Taper
external threads and paraliel internal threads — Dimensions, tolerances amnd designation

EM 10226-1, Pipe threads where pressure tight foints are made on the threads — Part 2; Taper
external threads and taper (nternal threads — Dimensions, tolerances and designation

EN _10296-2, Welded circular steel tubes for mechanical and general engineering purposes —
Technical delivery conditions — Part 2: Stainless steel

[0y TR 10358, Mastics pipes and fittings — Combined chemical-resistance classification table

EM 12164, Copper and copper alloys — Rod for free machining purposes

EN 12165, Copper and copper alloys — Wrought and unwrought forging stock

EM 12449, Copper and copper alloys — Seamless, round tubes for general purposes

CEN/TS 13388, Copper and copper alloys — Compendium of compositions and products

CEN/TR 15438, Plastics piping systems — Guidance for coding of products and their intended uses
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