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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of

elect
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ibed in the ISO/IEC Directives, Part 1. In particular the different approval criteria rie
rent types of ISO documents should be noted. This document was drafted in accorda
rial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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it rights. ISO shall not be held responsible for identifying any or all such-patent right
atent rights identified during the development of the document will be in the Introdu
e ISO list of patent declarations received (see www.iso.org/patents);

frade name used in this document is information given for the-éonvenience of users 4
[itute an endorsement.

hn explanation on the meaning of ISO specific termis and expressions related to
sment, as well as information about ISO’s adherence to the WTO principles in tH
ers to Trade (TBT) see the following URL: Forewdrd - Supplementary information.

Ims, Subcommittee SC 3, Plastics pipes and fittings for industrial applications.

second edition cancels and replacés”the first edition (ISO 15494:2003), whic
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Introduction

This International Standard specifies the characteristics and requirements for a piping system and
its components made from polybutene (PB), polyethylene (PE), polyethylene of raised temperature
resistance (PE-RT), crosslinked polyethylene (PE-X), or polypropylene (PP), as applicable, intended
to be used for industrial applications above ground or below ground by authorities, design engineers,
certification bodies, inspection bodies, testing laboratories, manufacturers, and users.

At the date of publication of this International Standard, standards for piping systems of other plastics

used for industrial applications are the following:

ISO 10931,
Specification

ISO 15493,
unplasticize
components

s for components and the system

and the system — Metric series

T

Plastics piping systems for industrial applications — Poly(vinylidene fluoride) (PVPk) —

Plastics piping systems for industrial applications — Acrylonitrile-butadiene-Styrene (ABS),
1 poly(vinyl chloride) (PVC-U), chlorinated poly(vinyl chloride) (PVC-C) — Specifications for

Vi
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Plastics piping systems for industrial applications —
Polybutene (PB), polyethylene (PE), polyethylene of
raised temperature resistance (PE-RT), crosslinked
polyethylene (PE-X), polypropylene (PP) — Metric series
for specifications for components and the system

1

cope

This| International Standard specifies the characteristics and requirementscfor comp
as pjpes, fittings, and valves made from one of the following materials intended to
therioplastics piping systems in the field of industrial applications above and-below grour

olybutene (PB);

olyethylene (PE);

olyethylene of raised temperature resistance (PE-RT);
¢rosslinked polyethylene (PE-X);

polypropylene (PP).

NOTE1 Requirements for industrial valves are givemnin this International Standard and/or in oth
Valves are to be used with components conforming to this International Standard provided that
additjonally to the relevant requirements of thisdhternational Standard.

This|International Standard is applicablé to either PB, PE, PE-RT, PE-X, or PP pipes, fittings
theirn joints and to joints with components of other plastics and non-plastic materials, d
their) suitability, intended to be used for the conveyance of liquid and gaseous fluids as \
matter in fluids for industrial applications such as the following:

¢hemical plants;

industrial sewerage-engineering;
ower engingering (cooling and general purpose water);
ining;

lectreplating and pickling plants;

bnents such
be used for
d:

er standards.
hey conform

valves, and
bpending on
well as solid

TIrrcorreractor oot

agricultural production plants;
fire fighting;
water treatment;

geothermal.

NOTE 2  Where relevant, national regulations (e.g. water treatment) are applicable.

Other application areas are permitted if the requirements of this International Standard and/or
applicable national requirements are fulfilled.

National regulations in respect of fire behaviour and explosion risk are applicable.

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=d9aac70d9ed5abf1d199ea3888a95b26

ISO 15494:2015(E)

The components have to withstand the mechanical, thermal, and chemical demands to be expected and
have to be resistant to the fluids to be conveyed.

Characteristics and requirements which are applicable for all materials (PB, PE, PE-RT, PE-X, or
PP) are covered by the relevant clauses of this International Standard. Those characteristics and
requirements which are dependent on the material are given in the relevant normative annex for each

material (see Table 1).

Table 1 — Material-specific annexes

Material Annex

Polybutene (PB) A

Polyethylene (PE) B

Polyethylene of raised temperature resistance (PE-RT) C

Crosslinked polyethylene (PE-X) D

Polypropylene (PP) E
Component§ conforming to any of the product standards listed in the bibliography or with natjional
standards, qs applicable, may be used with components conforming to this International Stanflard,

provided th
of this Inter

2 Normg

The followil
indispensaly
references, {

ISO 7-1, Pip4
and designa

ISO 179-2, A

ISO 228-1, H
tolerances a

hational Standard.

itive references

g documents, in whole or in part, are normatively referenced in this document an
le for its application. For dated references;;only the edition cited applies. For ung
he latest edition of the referenced document (including any amendments) applies.

threads where pressure-tight joints are.made on the threads — Part 1: Dimensions, toler
ion

jastics — Determination of Charpy impact properties — Part 2: Instrumented impact tes{

ipe threads where pressure-tight joints are not made on the threads — Part 1: Dimen
nd designation.

ht they conform to the requirements for joint dimensions and to the relevant requirements

]l are
lated

nces

bions,

[SO 472, Plagtics — Vocabulary.

ISO 1043-1,| Plastics — /Symbols and abbreviated terms — Part 1: Basic polymers and their special
characteristjcs

ISO 1133-1, |Plastics= Determination of the melt mass-flow rate (MFR) and melt volume-flow rate (MVR)
of thermoplqstics *— Part 1: Standard method

ISO 1167-1,

Thermoptastics pipes; fittings amd ussembiies fortire conveyarnce of flutds— Determinmat

the resistance to internal pressure — Part 1: General method

on of

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

ISO 1167-3, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination of
the resistance to internal pressure — Part 3: Preparation of components

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

ISO 1183-1, Plastics — Methods for determining the density of non-cellular plastics — Part 1: Immersion

method, liqu

id pyknometer method and titration method

© ISO 2015 - All rights reserved
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[SO 1183-2, Plastics — Methods for determining the density of non-cellular plastics — Part 2: Density
gradient column method

ISO 2505, Thermoplastics pipes — Longitudinal reversion — Test method and parameters

ISO 3126, Plastics piping systems — Plastics components — Determination of dimensions

[SO 4065, Thermoplastics pipes — Universal wall thickness table

ISO 4427-1:2007, Plastics piping systems — Polyethylene (PE) pipes and fittings for water supply —

Part 1: General

1SO 4437-Z, Plastics piping Systems for the supply of gaseous Juels - Polyethylene [PE] — Part 2
ISO 6964, Polyolefin pipes and fittings — Determination of carbon black content by\cal
pyrolysis — Test method and basic specification

IS0 9080:2012, Plastics piping and ducting systems — Determination of the long-term hydrost
of thermoplastics materials in pipe form by extrapolation

ISO 10147, Pipes and fittings made of crosslinked polyethylene (PE-X)C=-"Estimation of t
crosdlinking by determination of the gel content

ISO 11357-6, Plastics — Differential scanning calorimetry (DSGIN<~ Part 6: Determination
indugtion time (isothermal OIT) and oxidation induction temperature (dynamic OIT)

[SO 11922-1, Thermoplastics pipes for the conveyance of fluids — Dimensions and toleranc
Metrjc series

ISO 12162, Thermoplastics materials for pipes and\fittings for pressure applications — (]
designation and design coefficient

ISO 13477, Thermoplastics pipes for the conveyance of fluids — Determination of resistance tq
propaigation (RCP) — Small-scale steady-state test (54 test)

ISO 13478, Thermoplastics pipes for the’conveyance of fluids — Determination of resistance t(
propaigation (RCP) — Full-scale test.(FST)

ISO 13760, Plastics pipes for the conveyance of fluids under pressure — Miner’s rule — Calculg
for cimulative damage

ISO 14531-1, Plastics pipes and fittings — Crosslinked polyethylene (PE-X) pipe systems for thé
of gakseous fuels — Metric series — Specifications — Part 1: Pipes

ISO 15512, Plastics — Determination of water content

ISO 15853;-Fhermoplastics materials — Preparation of tubular test pieces for the determir
hydrgstatic strength of materials used for injection moulding.

: Pipes

rination and

ntic strength

e degree of

of oxidation

ps — Part 1:

lassification,

rapid crack

rapid crack

tion method

P conveyance

ation of the

ISO 16135, Industrial valves — Ball valves of thermoplastics materials

ISO 16136, Industrial valves — Butterfly valves of thermoplastics materials

[SO 16137, Industrial valves — Check valves of thermoplastics materials

ISO 16138, Industrial valves — Diaphragm valves of thermoplastics materials

ISO 16139, Industrial valves — Gate valves of thermoplastics materials

ISO 16871, Plastics piping and ducting systems — Plastics pipes and fittings — Method for exposure to

direc

t (natural) weathering

ISO 18553, Method for the assessment of the degree of pigment or carbon black dispersion in polyolefin
pipes, fittings and compounds
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ISO 21787, Industrial valves — Globe valves of thermoplastics materials

IEC 60529, Degrees of protection provided by enclosures (IP-code)

EN 712, Thermoplastics piping systems — End-load bearing mechanical joints between pressure pipes and
fittings — Test method for resistance to pull-out under constant longitudinal force

EN 12099, Plastics piping systems — Polyethylene piping materials and components — Determination of

volatile conte

3 Terms

For the pur
following af

3.1 Geon

NOTE
ISO 11922-1.

3.11

nominal outside diameter

dn

specified outside diameter assigned to a nominal size DN/OD

Note 1 to er
correspondir

Note 2 to ent

3.1.2
outside dia
de

value of the
rounded to 1

3.1.3
mean outsi

dem
value of the
section divi

3.14
mean insid
arithmetica

3.1.5

The symbols de and e correspond to dey and ey, given in other International Standards su

nt

and definitions

poses of this document, the terms and definitions given in ISO 472, ISO 1043-1)an
ply.

jetrical definitions

try: The nominal inside diameter of a socket is equal to the nominal outside diameter (¢
g pipe.

Fy: It is expressed in millimetres.

meter at any point

measurement of the outside diameter through its cross-section at any point of the
he next greater 0,1 mm

de diameter

measurement of‘thie outer circumference of the pipe or spigot end of a fitting in any c
led by 1 (= 3,142), rounded to the next greater 0,1 mm

e diameter of a socket
meall of two measured inside diameters perpendicular to each other

1 the

ch as

f the

pipe,

r0Sss-

nominal size

DN/OD

numerical designation of the size of a component, other than a component designated by thread
size, which is a convenient round number, approximately equal to the manufacturing dimension in

millimetres

3.1.6

(mm) and related to the outside diameter

nominal size of flange

DN

numerical designation of the size of a flange for reference purposes and related to the manufacturing
dimension in millimetres

© ISO 2015 - All rights reserved
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3.1.7
out-of-roundness
ovality

difference between the maximum and the minimum outside diameter in the same cross-section of a

pipe

or spigot

3.1.8
nominal wall thickness

€n

numerical designation of the wall thickness of a component, which is a convenient round number,
approximately equal to the manufacturing dimension in millimetres (mm)

Note
then

3.1.9
wall
e
wall

3.1.1
mini
€min
mini
Note

3.1.1
pipe
S

dimg

Note
the fq

Lo

Note

3.1.1
stan
SDR

num
dime

1 to entry: For thermoplastics components conforming to the different annexes of ISO 15494

thickness at any point

fhickness at any point around the circumference of a component rounded to the next gre

0
mum wall thickness at any point

mum value for the wall thickness at any point around the €ircumference of a component

1 to entry: The symbol for the wall thickness of the fittings.and valves body at any point is E.

1
series

nsionless number for pipe designation cenforming to ISO 4065

llowing formula as specified in ISO4065:

_ SDR-1
2

D to entry: Flanges areldéesignated on the basis of PN.

2
dard dimension ratio

brical deSignation of a pipe series, which is a convenient round number, approximately
nsion.Jatio of the nominal outside diameter, dy,, and the nominal wall thickness, e,

3.2

bminal wall thickness, ey, is identical to the specified minimum wall thickness at any point, ey

Material definitions

3.21

melt
MFR

mass-flow rate

value relating to the viscosity of the molten material at a specified temperature and load

Note

1 to entry: It is expressed in grams per 10 min (g/10 min).

3.2.2

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 reprocessable or recyclable materials have been added

© ISO

2015 - All rights reserved

, the value of

n-

ater 0,1 mm

as specified

1 to entry: The relationship between the pipe series, S, and the standard dimension ratio, SDR, is given by

equal to the
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3.2.3

own reprocessable material

material prepared from clean rejected unused pipes, fittings, or valves, including trimmings from the
production of pipes, fittings, or valves, that will be reprocessed in a manufacturer’s plant after having
been previously processed by the same manufacturer in the production of components by, for example,
injection-moulding or extrusion

Note 1 to entry: Only those thermoplastics parts of valves may be used which are made from material conforming
to this International Standard.

3.3 Definitions related to material characteristics

3.31
lower confifence limit of the predicted hydrostatic strength

OLPL
quantity with the dimensions of stress, which represents the 97,5 % lower confidence limit of the

predicted hydrostatic strength at a temperature, 8, and time, ¢t
Note 1 to entfy: It is expressed in megapascals.

3.3.2
minimum rlequired strength
MRS
value of o,p), at 20 °C and 50 years, rounded down to the next smaller<value of the R10 series or theg R20
series

Note 1 to entfy: The R10 series conforming to ISO 3 and the R20 series to [SO 497.

3.3.3
design stress
Os
allowable stress for a given application at 20 ®C-that is derived from the MRS by dividing it by the
coefficient (

Note 1 to entfy: Design stress can be calculated-using the following formula:

_ MRp

Oy C—

Note 2 to entfy: It is expresseddn megapascals.

3.34
design coeffficient
C
coefficient ith a»value greater than one which takes into consideration service conditions as| well
as the properties of the components of a piping system other than those represented in the lpwer
confidence limie

3.4 Definitions related to service conditions

3.4.1

nominal pressure

PN

numerical designation used for reference purposes related to the mechanical characteristics of the
components of a piping system

Note 1 to entry: A pressure, in bar, with the numerical value of PN is identical with the pressure, PS, as defined by
Reference [16] if both pressures are taken at 20 °C.

6 © IS0 2015 - All rights reserved
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Note 2 to entry: For plastics piping systems conveying water, it corresponds to the maximum continuous
operating pressure in bar, which can be sustained for water at 20 °C for 50 years, based on the following minimum
design coefficient:

PN

100, 200
~ [s] SDR-1

where

os isexpressed in MPa;

Note

3.4.2
hydi
Y
streg

Note
thick

Note
Note

3.4.3
long

OLTH
quan
temp]

Note

[soy

PN g pyprpccpd in bar

B to entry: 1 bar = 0,1 MPa = 105 Pa; 1 MPa= 1 N/mmZ,

ostatic stress

s induced in the wall of a pipe when an internal hydrostatic pressure-is applied

1 to entry: The hydrostatic stress is related to the applied internal hydrestatic pressure, in bj
hess, e, at any point and the mean outside diameter, depy, of a pipe and ealculated using the folloy

—e..
L em min
=p

20e in
P to entry: Formula is applicable for pipes only.

B to entry: It is expressed in megapascals.

rterm hydrostatic stress

D
tity with the dimensions of stress, which represents the predicted mean sti
erature T and time ¢

1 to entry: It is expressed inmegapascals.

RCE: 1S0 9080:2012, 3.9

bymbols and-abbreviated terms

Symbals

design coefficient (design factor)

ar p, the wall
ving formula:

ength at a

€n

lo

© ISO

outside-diameter{atany-point)
mean outside diameter
nominal outside diameter
nominal size of flange

wall thickness (at any point)
nominal wall thickness

free length
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p internal hydrostatic pressure

Ds maximum allowable pressure

T temperature

t time

P material density

o hydrostatic stress

oLp, lowdr confidence limit of the predicted hydrostatic strength
oLTHs longtterm hydrostatic strength

Os design stress

4.2 Abbreviated terms

MFR elt mass-flow rate

MOP aximum operating pressure

MRS inimum required strength

OIT xidation induction time

PB olybutene

PE olyethylene

PE-RT olyethylene of raised temperature resistance

PE-X rosslinked polyethylene

PP olypropylene

PP-H olypropylene homopolymer

PP-B olypropylene bleck-copolymer

PP-R olypropylené random-copolymer

PP-RCT olyprepylene random-copolymer with modified crystallinity
PN aminal pressure

S pipe series S

SDR standard dimension ratio

TIR true impact rate

8 © IS0 2015 - All rights reserved
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5 Material

5.1

General

The material from which the components are made shall either be PB, PE, PE-RT, PE-X, or PP, as
applicable, to which are added those additives that are needed to facilitate the manufacture of pipes,
fittings, and valves conforming to this International Standard.

If additives are used, they shall be uniformly dispersed.

The additives shall not be used separately or together in quantities sufficient to impair the fabrication

or flision characteristics of the component or to impair the chemical, physical, or

char

5.2

The
accol

Conf
Anng
to th
abov]

The inaterial shall be classified by the raw material producer.

NOTH

Whe
shall

For {
piecd

applied according to ISO 1167-1. The frée length shall be 3dy, as defined in ISO 1167-2 or IS(

hcteristics as specified in this International Standard.

Hydrostatic strength properties

‘dance with ISO 1167-1 and ISO 1167-2 to classify the material in accerdance with ISO

brmity of the relevant material to the reference curves given“for PB (see Annex
x B), PE-RT (see Annex C), PE-X (see Annex D), and PP (see Annex E) shall be provg

e the reference curves. For design, these reference curves)shall be used as a basis.

In some cases, the component manufacturer can be regarded as the raw material produd

Fe fittings and valves are manufactured fronwthe same material as pipes, the material c
be the same as for pipes.

he classification of a material intended only for the manufacture of fittings and val
shall be an injection-moulded or:extruded test piece in form of a pipe where a test

mechanical

material shall be evaluated according to ISO 9080 by analysis of presSure tests cafried out in

12162.

|A), PE (see
n according

e applicable Annex of this International Standard. At least9%,5 % of the data points shall be on or

er.

lassification

ves, the test
pressure is
15853.

5.3 | Material characteristics

The details of the material ‘characteristics of PB, PE, PE-RT, PE-X, and PP mechanical gnd physical
properties with requirements are given in the applicable Annex of this International Standgrd.

5.4 | Reprocessable and recyclable material

The pse of own reprocessable material obtained during the production and testing of fomponents
accordingto this International Standard is permitted in addition to virgin materigl, with the
exception of PE-X.

Reprocessable material obtained from external sources and recyclable material shall not be used.

5.5

Materials for components not made from PB, PE, PE-RT, PE-X, or PP

5.5.1 General

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

Materials and constituent elements used in making the relevant component (including rubber, greases,
and any metal parts as may be used) shall have comparable resistance to the external and internal
environments as all other elements of the piping system according to this International Standard.
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Materials other than PB, PE, PE-RT, PE-X, or PP in contact with components conforming to this International
Standard shall not adversely affect the performance of the components or initiate stress cracking.

5.5.2 Metallic materials

All metal pa

rts susceptible to corrosion shall be adequately protected.

When dissimilar metallic materials are used which can be in contact with moisture, steps shall be taken

to avoid the

possibility of galvanic corrosion.

5.5.3 Sealing materials

Sealing mat
assemblies.

5.5.4 Oth
Greases or |

of materials

6 Gener

6.1 Appe

When views
smooth, cled
conformity

Each end of

6.2 Coloy

The colour (

X, or PP in the applicable Annex of thisThternational Standard.

NOTE At
of pipinginr

6.3 Influg

Component;
or the mate
usually storj

erials shall have no detrimental effects on the properties of the components, joints

er materials
libricants shall not exude onto fusion areas and shall not affect the leng-term performnj

conforming to this International Standard.

nl characteristics

arance

ed without magnification, the internal and extertydl surfaces of the components shg
n, and free from scoring, cavities, and other surface defects to an extent that would pr¢
[0 this International Standard. The components shall not contain visible impurities.

n component shall be square to its axis and shall be deburred.
i
f the components depends on.the material used and shall be as given for PB, PE, PE-R]

tention is drawn to themeed to take account of any relevant legislation relating to the colour c
bspect of its purpose©r contents for the location in which the components are intended to be ul

bnce of UV radiation

for extetnal above ground installations shall be adequately protected against UV radi
rial shall'be resistant to UV radiation for the intended application. For products whic
ed-Outside in direct sunlight prior to installation, the effect of UV radiation shall be {

and

ance

11 be
rvent

, PE-

bding
sed.

htion
h are
aken

into account

.Po assess materials for resistance to UV radiation for storage purposes, pipe is subjec

ttoa

cumulative radiant exposure of 23,5 GJ/m< in accordance with ISO 16871. Following this exposure, the
pipe is assessed for any significant change in mechanical properties.

7 Geometrical characteristics

7.1 General

The measurement shall not be made less than 24 h after manufacture.

Dimensions shall be measured in accordance with ISO 3126 at (23 * 2) °C after being conditioned for at
least 4 h unless specified otherwise in the relevant material annex.

10
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Indirect measurement during the stage of production is allowed at shorter time periods providing that
evidence is shown of correlation.

The given figures are schematic sketches only, to indicate the relevant dimensions. They do not
necessarily represent the manufactured component(s). The given dimensions shall be followed.

Dimensions not given shall be specified by the manufacturer.

7.2 Mean outside diameters, out-of-roundness (ovality), and tolerances

For components made from PB, PE, PE-RT, PE-X or PP, as applicable, the diameters, out-of-roundness
(ovality)amd retated toterances stratt confornrto the appticabteanmex of this tmtermationat $tandard.

The ¢ut-of-roundness (ovality) shall be measured at the point of manufacture.

7.3 | Wall thicknesses and related tolerances

For dJomponents made from PB, PE, PE-RT, PE-X or PP, as applicable, the wall thicknesses|and related
tolerpnces shall conform to the applicable annex of this International Standard.

7.4 | Angles

The permitted deviations from the nominal or declared anglevfor a nonlinear fitting shdll be +/- 2°
where the angle comprises the relevant change of axis of the.flow through the fitting.

NOTH The preferred nominal angles for a nonlinear fitting are 45° or 90°.

7.5 | Laying lengths
The laying lengths for fittings and valves shall be declared by the manufacturer.

The laying lengths are intended to assist;in the design of moulds and are not intended to| be used for
quality control purposes. ISO 265-1 may be used as a guideline.

7.6 | Threads

Threjads used for jointing-shall conform to ISO 7-1. Where a thread is used as a fastening thread for
jointing an assembly (e.g-lmion nuts), a thread conforming to ISO 228-1 is preferred.

7.7 | Mechanical fittings

Mechanical fittings such as adaptors, unions, compression fittings, and reducing bushes may be used
provided that their joint dimensions are in accordance with the applicable dimensions of fomponents
confTrming to this International Standard.

7.8 Joint dimensions of valves
The joint dimensions of valves shall conform to the relevant dimensions of pipes and fittings conforming

to this International Standard.

8 Mechanical characteristics

8.1 Resistance to internal pressure of components

Components shall withstand the hydrostatic stress induced by internal hydrostatic pressure without
bursting or leaking when tested in accordance with ISO 1167-1, ISO 1167-2, and ISO 1167-3 and the test
conditions specified for PB, PE, PE-RT, PE-X, or PP in the applicable annex of this International Standard.

© IS0 2015 - All rights reserved 11


https://standardsiso.com/api/?name=d9aac70d9ed5abf1d199ea3888a95b26

ISO 15494:

2015(E)

8.2 Calculation of the test pressure for components

8.2.1 Pipes

The hydrostatic test pressure, p, expressed in bar, shall be determined for pipes using Formula (1):

d
o=p

where

em

20e

€min

min

o
thid

8.2.2 Fitt

The hydrost
For S and ST

100

8]
8.2.3 Valy

The hydros
ISO 16137, 1

8.2.4 Res

For a pipelj
the materia
ISO 4427-1:
operating tqg

The critical
shall be grej

Information
an industria
produced in
up to 90 mn
PE 100 matg
(PE-X) pipe
temperatursy

is the hydrostatic stress for PB, PE, PE-RT, PE-X, or PP conforming to the applicable Annex

Ings

[es

Latic test pressure, p, expressed in bar, is defined“for valves in ISO 16135, ISO 1{
50 16138, IS0 16139, or ISO 21787, as applicable;déeépending on the valve type.

jstance to rapid crack propagation, RCP

ne systems carrying air or a compressible gas, for design purposes, the resistan
| to the phenomenon known as rapid-crack propagation shall be taken into account
007, Annex B). The critical pressure pc is dependent on the material, pipe diameter

ter than 1,5 times the maximum operating pressure of the pipeline system.

1l pipeline systenn for the transport of air or a compressible gas. Polyethylene (PE)

| operated at4 bar and temperature above 0 °C. Testing has shown that SDR11 pipe in

International Standard.

atic test pressure, p, expressed in bar, shall be determined for fittings using Formul
R respectively, the value of the corresponding pipe shall be taken:

200
SDR-1

mperature.

pressure pc measured in(accordance with ISO 13477 S4 test or ISO 13478 Full Scale

provided by the pipe or material supplier should be taken into account when desig
accordance with ISO 4437-2 for natural gas applications is resistant to RCP for diam
rials can.be operated up to 10 bar at 0 °C dependent on diameter. Crosslinked polyeth)

produeed in accordance with ISO 14531-1 has been shown to be resistant to R
ps down to -50 °C.

9 Physic

al characteristics

M

of

h (2).

(2)

b136,

ce of

(see
and

Test

ning
pipe

pters
some
rlene

~
L

P at

The physical characteristics of components made from PB, PE, PE-RT, PE-X, or PP shall conform to the
applicable annex of this International Standard.

12
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10 Chemical characteristics

10.1 Effects on the component material(s)

Where fluids other than water are to be conveyed, the effect of the fluid on the component material
should be considered.

NOTE1 Guidance is given in ISO/TR 10358 or by the component manufacturer.

NOTE 2  Ifitis necessary to evaluate the chemical resistance of the pipe for a particular application, then the
pipe can be classified in accordance with ISO 4433-1 and ISO 4433-2.

10.2 Effects on the fluids

Where fluids other than water are to be conveyed, the effect of the component material [on the fluid
should be considered.

11 Electrical characteristics

The ¢lectrical protection that shall be provided by the fusion process'depends on the chardcteristics of
the ellectricity power source.

NOTH The relevant component during the fusion process.is{part of an electrical system gs defined in
Referjence [15] or Reference [13], respectively.

Protgction against direct contacts with active parts, flive conductors) is required in accordance with
IEC 40529. This protection is a function of the worksite conditions.

The gurface finish of the terminal pins shall allow-a minimum contact resistance.

12 Performance requirements

12.1] General

Whep components made froimn” the same material conforming to this International Standard are
jointed to each other, the pipes, fittings, valves, and the joints shall conform to the requirements of the
applicable annex of thisdntéernational Standard.

NOTH If test présstres defined for pipes are used for assemblies made from components |of dissimilar
matefials (e.g. screwed joints, flanged joints), the resulting strain exceeds the strain occurring ynder service
cond{tions. These(strains unavoidably cause leakage. Therefore, in this International Standard, thg time related
strain behaviour of the assemblies is taken into account and the test pressures derived from the isochronous
stresp-strain=diagram are used.

= PICh Tk
12.‘. Fualuu COIIIPAUUIIILY

The manufacturer of components shall declare which components and materials conforming to this
International Standard may be fused by using the same procedures (e.g. times, temperatures, fusion
pressures) to conform to the requirements of this International Standard. If there is a need for deviation
in fusion procedures, the manufacturer shall state this.

13 Classification of components

The classification of pipes shall be based on the pipe series, S, or the standard dimension ratio, SDR, or
the nominal pressure, PN, as applicable.

The classification of fittings shall be based on the corresponding pipe together with the pipe series S or
the standard dimension ratio, SDR, or the nominal pressure, PN, as applicable.
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Valves shall be classified in accordance with the requirements of ISO 16135, ISO 16136, ISO 16137,
ISO 16138, ISO 16139, or ISO 21787, as applicable, depending on the valve type.

14 Design and installation

For the design and installation of thermoplastic piping systems for industrial applications, see Annex F.

15 Declaration of conformity

The manufa

turer shall declare conformity to this International Standard by marking the compon

ntin

accordance

16 Markij

16.1 Gene

Marking ele
that after st

NOTE
caused durin
agreed upon

Marking shd
the compon

If printing i

with Clause 16 and, under request, issue a statement of conformity.

ng

ral

ments shall be printed or formed directly on the component or bg-on a label in such 4
brage, weathering and handling, and the installation, legibility iSimaintained.

The manufacturer is not responsible for marking of the component being illegible due to ad

g installation and use such as painting, scratching, covering)or by use of detergents, etc. y
pr specified by the manufacturer.

1l not initiate cracks or other types of defects whichradversely influence the performar
bnt.

s used, the colouring of the printed information shall differ from the basic colouri

the compongent.

The size of {

he marking shall be such that the marking is legible without magnification.

16.2 Minimum required marking of pipes

The minimuy|

Pipes shall |

m required marking of pipes shall conform to Table 2.

e marked at intervals of maximum 1 m, at least once per pipe.

Table 2 — Minimum required marking of pipes

way

tions
nless

ce of

hg of

Aspects Marking or symbolc

Number of the International Standard

ISO 15494

Manufacturgr’sfiame and/or trade mark Name or symbol
Nominal outbide’diameter d, e.g 110

Nominal wall thickness, ey, or e.g. 10,0 or

pipe series, S, or standard dimension ratio, SDR, or e.g.S50r SDR 11 or
nominal pressure, PN e.g. PN 10

Materiala e.g. PP-H
Manufacturer’s information b

a

If different types of a material are available, this shall be marked, e.g. PP-H or PP-R.

b For providing traceability, the following details shall be given:
— production period, year and month, in figures or in code;
— name or code for the production site if the manufacturer is producing at different sites.
¢ Information on abbreviations may be found in Reference [14] and/or in national rules.
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16.3 Minimum required marking of fittings

The minimum required marking of fittings shall conform to Table 3, except for fittings with dj < 32 mm,
for which the minimum required marking shall be directly on the fitting, as follows:

— manufacturer’s name and/or trade mark;
— nominal outside diameter(s);
— material;

— nominal wall thickness, ey, or pipe series S or SDR or PN, as applicable.

Table 3 — Minimum required marking of fittings

Aspects Marking or symbole
Numper of the standarda ISO 15494
Manyfacturer’s name and/or trade mark Name or symbol
Nombnal outside diameter(s), dy e.g. 63-32-63
Nomknal wall thickness, ey, or e.g.58or
pipefseries, S, or standard dimension ratio, SDR, or e.g.S5o0r SDR11 or
nomijnal pressure, PN e.g. PN 10
Nomjinal size DNb e.g. DN'50
Matgrialc e.g. PP-H
Manuyfacturer’s information d

a  This information may either be marked directly on the fitting or on a label attached to the fitting or on thg¢ packaging. If
diffetent types of a material are available, this shall be ma¥Ked, e.g. PP-H or PP-R.

b Applicable to flanges only.

¢ If different types of material are available, this shall be marked directly on the fitting or on a label aftached to the
fitting or on the packaging.

d  Hor providing traceability, the following details shall be given:
+ production period, year and month, in figures or in code;

+ name or code for the prodfiction site if the manufacturer is producing at different sites.

e [pformation on abbreviations may be found in Reference [14] and/or in national rules.

16.4 Minimum réquired marking of valves

Valves shall be\marked in accordance with the requirements of ISO 16135, ISO 16136 ISO 16137,
ISO 16138, 1S016139, or ISO 21787, as applicable, depending on the valve type.
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Annex A
(normative)

Specific characteristics and requirements for industrial piping

systems made from polybutene (PB)

A.1 Mate

A.1.1 Material for components

To prove co
accordance
suchawayt
Conformand
results on th
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above the rqg

The values
in the temp
dotted lines
90 °C, 95 °C
time limits g
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PB:

Second brarn

rial

nformance with the reference curves given in Figure A.1, the material shall be test
vith 5.2 at 20 °C, 60 °C to 80 °C, and 95 °C as well as at various hydrostatic (hoop) stresg
hat at each temperature, at least three failure times fall in each of the following time intef
e with the reference lines should be demonstrated by plotting the individual experim
e graph. Atleast 97,5 % of them should lie on or above the following reference line:

100 h;
1000 h;
to 8 760 h;

1.

ng more than 8 760 h, any time which is ireached at a certain stress and time at least
levant reference curve may be considered as failure time.

pf the minimum required hydrostatic strength (see reference curves given in Figurd
brature range of 10 °C to 110 °C ar'e calculated using Formula (A.1) and Formula (A.2)
of the reference curves apply if tests with longer testing times are carried out at §
and 110 °C, as applicable(The longer testing times shall be deduced from the extrapol
riven in [SO 9080:2012.

(i.e. the left hand.portion of the curves as shown in Figure A.1).

logo
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ch (i.e“the right hand portion of the curves as shown in Figure A.1).
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The calculation for PB is based on ISO 12230.
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Figure A.1 — Minimum required hydrostatic strength curves for PB
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A.1.2 MRS-value

When evaluated in accordance with 5.2, PB shall have a minimum required strength, MRS, at least
equal to 12,5 MPa.

A.1.3 Material characteristics

The material from which the components are manufactured shall conform to the requirements given

in Table A.1.

Table A.1 — Material characteristics of PB

Characteriktic

Requirements2 Test parameters Test method

Pigment <Grade 3 Preparation of Compression or ISO 18553
dispersion . microtome cutb

test pieces
Thermal stability |No failure during End caps Type A according [SO1167-1
tesFed by the test period to ISO 1167-1 1SO 1167-2
resistance td . .
. Orientation Free
internal pregsure
at 110 °C Conditioning period According to

ISO 1167-X

Type of test Water<n-air

Hydrostatic (hoop)

stress 2,2MPa

Test temperature ¥10 °C

. 8760h

Test period
a  Conformily to the requirements shall be declared by the raw\naterial producer.
b In case of|dispute, the compression method shall be used,

A.1.4 Crystallization

Due to the slow crystallization, crystalline transformation, and shrinkage which takes places
after PB compounds are cooled from the melt, physical and mechanical testing in accordance |with
A.4.1 and npeasurement of dimensions shall be delayed after extrusion or moulding, according to
recommendptions obtained from the manufacturer or material supplier. Components manufacured
from PB compounds shall be.conditioned in accordance with the manufacturer’s recommendafions

prior to medsurement of diniénsions.

A.2 Gendral characteristics: Colour

Colour shall|beagfeed upon between manufacturer and purchaser.

A.3 Geometrical characteristics

A.3.1 Dimensions of pipes

A.3.1.1 Diameters and related tolerances

The mean outside diameter, dem, and the related tolerances shall conform to Table A.2, appropriate to
the tolerance grade, whereby the average value of the measurements of the outside diameter made at
a distance of d, and 0,1d,, from the end of the test pieces shall be within the tolerance range for dem
specified in Table A.2.

18
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A.3.1.2 Out-of-roundness

The out-of-roundness for straight lengths shall conform to Table A.2 when measured at the point of
manufacture. If other values for the out-of-roundness than those given in Table A.2 are necessary, they
shall be agreed upon between manufacturer and purchaser.

For coiled pipes, the maximum out-of-roundness shall be specified by agreement between manufacturer
and purchaser.

Table A.2 — Mean outside diameters, related tolerances and out-of-roundness of pipes

Dimensions iln millimetres

Nominal Mean Tolerance of Out-of-round'k'lessb
outside diameter outside diameter outside diameter (straight pipes)
n dem Grade Aa Grade M
min. max.

12 12,0 +0,3 1,0
16 16,0 +0,3 1,0
20 20,0 +0,3 1,0
25 25,0 +0,3 1,0
32 32,0 +0,3 1,0
40 40,0 +0,4 1,0
50 50,0 70,5 1,2
63 63,0 +0,6 1,5
75 75,0 +0,7 1,8
90 90,0 +0,9 2,2
110 110,0 +1,0 2,7
125 125,0 +1,2 3,0
140 1400 +1,3 3,4
160 160,0 +1,5 39

a  Jhaccordance with ISO 11922-1.

b Hor straight pipes: Grade M (0,024d,).

Tolerpnces of the outsidediameter are rounded up to the next 0,1 mm.

A.3.1.3 Wall'thicknesses and related tolerances

The yallthickness, e, and the related tolerances shall conform to Table A.3.

Components intended to be welded shall have a minimum wall thickness 0f 19 mm
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Table A.3 — Wall thicknesses and related tolerances

Dimensions in millimetres

Nominal Wall thickness, e, and related tolerancesc
d(i)::rf:::r Pipe series S and standard dimension ratio, SDR
S10 S8 S$6,3 S5 S4 S$3,2
SDR 21 SDR 17 SDR 13,6 SDR 11 SDR9 SDR 7,4

dy en a en a en a en a en a en a
12 1,3b +0,3 1,3b +0,3 1,3b +0,3 1,3b +0,3 1,4 +0,3 1,7 +0,3
16 1.3 +0,3 1.3 +0,3 1.3 +0,3 1,5 +0,3 1.8 +0,3 2.2 +0,4
20 1,3 +0,3 1,3 +0,3 1,5 +0,3 1,9 +0,3 2,3 +0,4 2,8 10,4
25 1,3 +0,3 1,5 +0,3 1,9 +0,3 2,3 +0,4 2,8 +0,4 35 40,5
32 1,6 +0,3 1,9 +0,3 2,4 +0,4 2,9 +0,4 3,6 +0,5 4,4 40,6
40 1,9 +0,3 2,4 +0,4 3,0 +0,4 3,7 +0,5 4,5 +0,6 5,5 40,7
50 2,4 +0,4 3,0 +0,4 3,7 +0,5 4,6 +0,6 5,6 +0,7 6,9 40,8
63 3,0 +0,4 3,8 +0,5 4,7 +0,6 5,8 +0,7 7,1 +0,9 8,6 41,0
75 3,6 +0,5 4,5 +0,6 5,6 +0,7 6,8 +0,8 8,4 +1,0 10,3 11,2
90 4,3 +0,6 5,4 +0,7 6,7 +0,8 8,2 +1,0 10,1 +1,2 12,3 11,4
110 53 +0,7 6,6 +0,8 8,1 +1,0 10,0 +1,1 12,3 +1,4 15,1 41,7
125 6,0 +0,7 7,4 +0,9 9,2 +1,1 11,4 +153 14,0 +1,5 171 11,9
140 6,7 +0,8 8,3 +1,0 10,3 +1,2 12,7 +1,4 15,7 +1,7 19,2 12,1
160 7,7 +0,9 9,5 +1,1 11,8 +1,3 14,6 +1,6 179 +1,9 21,9 42,3

a  Tolerancq of the wall thickness: 0,1e, + 0,1 mm, rounded up to ghe next 0,1 mm.

b Fordy = 12, a non-preferred wall thickness of 1,1 mm may be-chosen.

¢ All dimenjsions correspond to ISO 4065.

A.3.2 Dimensions of fittings

A.3.2.1 Gedneral
This Annex |s applicable for the folowing types of fittings:
— socket flusion fittings;

— electrofjusion fittings;

— flange ddaptors.and loose backing flanges;

— mechanjicalfittings.

A.3.2.2 Socket fusion fittings

A.3.2.2.1 Types of socket fusion fittings
Socket fusion fittings (see Figure A.2) shall be classified in the following two types.

— Type A: Fittings intended to be used with pipes having dimensions as given in A.3.1 where no
external machining of the pipe is required.

— Type B: Fittings intended to be used with pipes having dimensions as given in A.3.1 where
machining of the outside surface of the pipe is necessary in accordance with the instructions of the
manufacturer.
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.2.2.2 Diameters and lengths of sockets

The nominal diameter(s), dy, of a socket fusion fitting shall correspond to, and be designated by, the
nominal outside diameter(s) of the pipe(s) for which it is designed.

The diameters and lengths of sockets for socket fusion fittings of type A shall conform to Table A.4. For
socket fusion fittings of type B, the diameters and lengths of sockets shall conform to Table A.5.

L1 min
L 2 min
5 A (2:1)
7 ZZm
Al Q
c ~ -4 - - _ 1 | 1 _ ] N W Q;
s | Q Q| Q
N D Q v
Key
D1 inside diameter of the socket mouth which comprises the mean diameter of the circle at the inper section of
the extension of the socket with the plane of the socket mouth
Dy | mean inside diameter of the socket root which comprises the mean diameter of the circle in a plane parallel
to the plane of the socket mouth and separated from it by a distance of L1min
D3 | minimum diameter of the flow channel (bore) thirough the body of a fitting
L1min| minimum socket length which comprises thi¢)distance from the socket mouth to the shoulder
Lpmin| minimum insertion length which comprises the depth of the penetration of the heated pipe end into the
socket
R minimum radius at socket root
Figure A¢2 = Diameters and lengths of socket fusion fittings
Table A.4 —<Biameters and lengths of sockets for socket fusion fittings of type A
Dimensions in millimetres
Nominal Mean Mean inside diameter Out-of- | Bore | Radius | Socket Penetration
o::rside outside Socket th Socket root round- atsocket| length of pipe into
diameter of’~'diameter ocket mou ocketroo ness root socket
pipe of pipe
g Tem DT D7 D3 R 1> Ly¢
min. min. min. max. min. max. min. min.
16 16,0 15,2 +0,3 15,1 +0,3 0,4 9,0 2,5 13,0 9,5
20 20,0 19,2 +0,3 19,0 +0,3 0,4 13,0 2,5 14,5 11,0
25 25,0 24,2 +0,3 23,9 +0,4 0,4 18,0 2,5 16,0 12,5
32 32,0 31,1 +0,4 309 +0,4 0,5 25,0 3,0 18,0 14,5
40 40,0 39,0 +0,4 38,8 +0,4 0,5 31,0 3,0 20,5 17,0
50 50,0 48,9 +0,5 48,7 +0,5 0,6 39,0 3,0 23,5 20,0
a  Only applicable, if a shoulder exists.
b Length of the socket (rounded), d16 to d63: Limin = 0,3dn + 8,5 mm; d75 to 110: Limin = 0,2dp + 15 mm
¢ Penetration of pipe into socket, d16 to d63; Lamin = L1min - 3,5 mm; d75 to d110; No formula available
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c Penetrati

bn of pipe into socket, d16 to d63; Lamin = L1min — 3,5 mm; d75 to d110; No formula available

Table A.4 (continued)
Nominal Mean Mean inside diameter Out-of- | Bore | Radius | Socket | Penetration
aiomite | gpuside | Sockumoun | Socketroor | "oamd | |atsocker| length | ofpipe no
pipe of pipe
dn dem D1 D; D32 R L1b Lac
min. min. min. max. min. max. min min
63 63,0 61,9 +0,6 61,6 +0,5 0,6 49,0 4,0 27,5 24,0
75 75,0 74,3 +0,6 73,1 +0,6 1,0 59,0 4,0 30,0 26,0
90 56,6 89,3 0,6 879 0,6 10 69,9 LAY 330 29,9
110 110,0 109,4 +0,6 107,7 +0,6 1,0 85,0 4,0 37,0 82;5
a  Only appllicable, if a shoulder exists.
b Length of|the socket (rounded), d16 to d63: L1min = 0,3dn + 8,5 mm; d75 to 110: L1min = 0,2dy + 15 mm

Table A.5 — Diameters and lengths of sockets for socket fusion fittings of type B

Dimensions in millimetres

¢ Penetrati

bn ef\pipe into socket, Lymin = L1min - 3,5 mm.

Nominal Mean outside Mean inside diameter Out-of- | Bore~[\Radius | Socket | Penetraftion
(?utside diam_eter of Socket mouth Socket root round- at length | of pipe into
diameter pipe ness socket socket
of pipe root
dn dem Dy Dy D3a R L1b Lpc
min. max. min. min. max. min. max. min. min
16 15,8 16,0 15,2 +0,3 15,1 +0,3 0,4 11,0 2,5 13,0 9,5
20 19,8 20,0 19,2 +0,3 19,0 +0,3 0,4 13,0 2,5 14,5 11,0
25 24,8 25,0 24,2 +0,3 239 +0,4 0,4 18,0 2,5 16,0 12,5
32 31,8 32,0 31,1 +0,4 30,9 +0,4 0,5 25,0 3,0 18,0 14,5
40 39,8 40,0 39,0 +0,4 38,8 +0,4 0,5 31,0 3,0 20,5 17,0
50 49,8 50,0 48,9 +0;5 48,7 +0,5 0,6 39,0 3,0 23,5 20,0
63 62,7 63,0 61,9 +0,6 61,6 +0,5 0,6 49,0 4,0 27,5 24,0
75 74,7 75,0 73,7 +0,5 73,4 +0,5 1,0 58,0 4,0 31,0 27,5
90 89,7 90,0 88,6 +0,6 88,2 +0,6 1,0 69,0 4,0 35,5 32,0
110 109,6 | 110,0n\108,4 | +0,6 108,0 | +0,6 1,0 85,0 4,0 41,5 38,0
a  Only appljcable if a shoulder exists.
b Length of|the socket(founded), L1min = 0,3dn + 8,5 min.

A.3.2.2.3 Other dimensions

Other dimensions of socket fusion fittings shall be specified by the manufacturer.

A.3.2.3 Electrofusion fittings

A.3.2.3.1 Dimensions of sockets of electrofusion fittings

The dimensions of sockets of electrofusion fittings (see Figure A.3) shall conform to Table A.6.

In the case of a fitting having sockets of different sizes (e.g. reduction), each socket shall conform to the
requirements of the corresponding nominal diameter.
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In case of using spigot end fittings, the outside tubular length of the fusion end shall allow the assembly

with an electrofusion fitting.

%

D,

Key

D1 thean inside diameter in the fusion zone measured in a plane parallel to the plane of the mouth a

L3 + 0,5L7 from that face

‘/\_/\N

Dy Bore, which is the minimum diameter of the flow channel through the bedy of the fitting

L1 depth of penetration of the pipe or male end of a spigot end fitting;‘in case of a coupling withou]
greater than half the total length of the fitting

L, Reated length within a socket as declared by the manufacturet;to be the nominal length of the fu

a distance of

stop, it is not

fion zone

L3 distance between the mouth of the fitting and the start of the.fusion zone as declared by the manufacturer to be

the nominal unheated entrance length of the fitting (L3 25’mm)

Figure A.3 — Dimensions ofsockets of electrofusion fittings

Table A.6 — Dimensions of sockets of electrofusion fittings

Dimensions 1n millimetres

Nominal diameter of fitting Depth of penetration2 Length of the filsion zone
dn L1 Ly
min max. min.
16 20 35 10
20 20 37 10
25 20 40 10
32 20 44 10
40 20 49 10
50 20 55 10
63 23 63 11
75 25 70 12
90 28 79 13
110 32 85 15
125 35 90 16
140 38 95 18
160 42 101 20
a2 The manufacturer shall declare the actual maximum and minimum values of Dj and L1 to determine suitability for
clamping and joint assembly.

© ISO 2015 - All rights reserved
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The mean inside diameter of the fitting in the middle of the fusion zone (see D1 in Figure A.3) shall be
not less than d,,.

A.3.2.3.2 Other dimensions

Other dimensions of electrofusion fittings shall be specified by the manufacturer.

A.3.2.4 Flange adaptors and loose backing flanges

A.3.2.4.1 Dimensions of flange adaptors for socket fusion

The dimens

Key

Df1 outside
Dgy outer dig
re radius of

Jointing face for flat seal

Jointing face with O-ring groove

liameter of flange adaptor
meter of the chamfer on shoulder
chamfer on shoulder

7—(‘\

ons of flange adaptors for socket fusion (see Figure A.4) shall conform to Table A.7,

Dy
Dy
|

Figure A.4 — Dimensions’of flange adaptors for socket fusion

Table A.7 — Dimensions of flange adaptors for socket fusion

Dimensions in millinjetres
Nominal oytside diameter-ef_{ Outside diameter of Outside diameter of Radius of chamfer on
the corresponding pipe chamfer on shoulder flange adaptor shoulder
dn Dfy De re
16 22 40 3
20 27 45 3
25 33 58 3
32 41 68 3
40 50 78 3
50 61 88 3
63 76 102 4
75 90 122 4
90 108 138 4
110 131 158 4
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A.3.2.4.2 Dimensions of loose backing flanges for use with flange adaptors for socket fusion

The dimensions of loose backing flanges for use with flange adaptors for socket fusion (see Figure A.5)

shall conform to Table A.8.

dy

Key

de1
de
dg3
drg
r
h

[(
q
1
4

NOTH

I

utside diameter of flange

side diameter of flange

liameter of bolt holes
adius of flange
hickness of backing ring

tch circle diameter of bolt holes

des

The thickness, h, of the loose backing flange is dependent on the material used.

Figure A.5 — Dimensions of loose backing flanges for use with flange adaptors for socket fusion

Tab

le A.8 — Dimensions of loose backing flanges for use with flange adaptors for so

ket fusion

Dimensions in millimetres

Né¢minal Nominal Inside Pitch circle | Outside | Diameter | Radius of | Numbef Metric
ojitside sizeof diameter of | diameter of | diameter of bolt flange of bol | thread of
dipmeter flange flange boltholes | offlange holes holes bolt
oftlﬁ:. corre-
sponlding pipe
dn DN dn dr2 dr3 d4 r N
min.
16 10 23 60 90 14 3 4 M12
20 15 28 65 95 14 3 4 M12
25 20 34 75 105 14 3 4 M12
32 25 42 85 115 14 3 4 M12
40 32 51 100 140 18 3 4 M16
50 40 62 110 150 18 3 4 M16
63 50 78 125 165 18 3 4 M16
75 65 92 145 185 18 3 4 M16
90 80 110 160 200 18 3 8 M16
110 100 133 180 220 18 3 8 M16
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A.4 Mechanical characteristics

A.4.1 Mechanical characteristics of pipes and fittings

When tested as specified in Table A.9 using the indicated parameters, the components shall withstand
the hydrostatic stress without bursting or leaking under the test conditions given in Table A.10.

Table A.9 — Requirements for internal pressure testing

Characteristic Requirements Test parameters Test method
lI_y dl Ubtatib (11UU1J) Tilllc
stress
MPa h

Resistance t 15,5 >1 I1SQ°1167-1
internal %0 1167-2
pressure

at 20 °C [SO 1167-3
Resistance t 6,2 >165 ISO 1167-1
internal No failure du_rmg 1SO 1167-2
pressure the test period

at95°C [SO 1167-3
Resistance t 6,0 >1,000 ISO 1167-1
internal 1SO 1167-2
pressure

at95°C ISO 1167-3

Table A.10 — Test conditions for internal pressure testing

Test parameters

End caps
Orientation
Conditioning period

Type of test

Type A according to ISO 1167-1
Free
In accordance with ISO 1167-1

Water-in-water or water-in-aira

a  In case of dispute, water-in-water shall be used.

A.4.2 Mec¢hanical charaeteristics of valves

The valves ghall conformito the requirements of ISO 16135, ISO 16136, ISO 16137,1SO 16138,1S0 1

or ISO 2178, as applicable, depending on the valve type.

A.5 Physjcal characteristics

b139,

A.5.1 Physical characteristics of pipes

When tested in accordance with the test methods as specified in Table A.11 using the indicated parameters,
the pipe shall have physical characteristics conforming to the requirements given in Table A.11.
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Characteristic Requirements Test parameters Test method
Melt mass-flow |After processing Test temperature 190 °C ISO 1133-1
rate (MFR) maximum deviation of Loading mass 5kgor 2,16 kg

+20 % of the value meas- |Time 10 min
ured on the batch used to |Number of test pieces |According to
manufacture the pipe ISO 1133-1
Thermal No failure during End caps Type A according |ISO 1167-1
stablh_ty tested |the testperiod to ISO 1167-1 1SO 1167-2
by resistance to P o
internal Orientation Eree
presgure at Conditioning period  |According to
110 {C 1SO 1167-1
Type of test Water-in-air
Hydrostatic (hoop)
stress 2,4 MPa
Test temperature 110 °C
Test period 8760 14
Longitudinal <3% Temperature 110-<€ ISO 250%
reversiona . .
Original appearance of Length of test piece 200 mm
Wall|thickness |pipe shall remain . .
Immersion time: 1h
<16 mm
Test method Free
Number of test’pieces |Shall conform to
ISO 2505

a  The choice of method A or method B is free. In case of @ispute, method B shall be used.

A5.2

Physical characteristics of fittings

Whenh tested in accordance with the testimethod as specified in Table A.12 using the indicated[parameters,
the fltting shall have physical characteristics conforming to the requirements given in Table|A.12.

TableA.12 — Physical characteristics of fittings

Characteristic Requirements Test parameters Teqdt method
Meltjmass-flow |After’processing maximum deviation Test temperature 190 °C 1SO 1133-1
rate [MFR) of £30 % of the value measured on the |Loading mass 5kgor
bdtch used to manufacture the fitting 2,16 kg
A.5.3 Physical characteristics of valves

In addition to the requirements of ISO 16135, ISO 16136, ISO 16137, ISO 16138, ISO 16139, dr ISO 21787,

asa

A.6 Fitness for purpose of the system

piicabte, depending o the vatve type, the physical characteristics of vatvessiatttonform to A.5.2.

Fitness for purpose of the system shall be deemed to apply when test pieces assembled in accordance
with 12.2 and tested using the test methods and indicated parameters as specified in Table A.13
conforming to the requirements given in Table A.13.

© ISO 2015 - All rights reserved
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Table A.13 — General requirements for fitness for purpose of the system

Characteristic | Requirements Test parameters Test method
Hydrostatic No failure End caps Type A according to ISO 1167-1 ISO 1167-1
ir;;%éh ?ellsrtigi:i}(lfi Orientation Free IS0 1167-4

Test temperature 95 °C

Type of test Water-in-water or water-in-aira

Hydrostatic (hoop) |6,0 MPa

stress

Conditioning period |21 h

Test period 1000h

a  In case of|dispute, water-in-water shall be used.
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Annex B
(normative)

Specific characteristics and requirements for industrial piping

systems made from polyethylene (PE)

B.1 | Material

B.1.

| General

This|Annex is applicable to the following types of polyethylene:

olyethylene (PE 63);
olyethylene (PE 80);
olyethylene (PE 100).

NOTH PE 63 is an older generation material and is retained ‘for special applications by sor
This material is not recommended where stress cracking is of relevance, as the requirements are
See Table B.3.

B.1

The
hyd

.2 Material for components

material shall be tested in accordance with 5.2 at 20 °C, 60 °C, and 80 °C, as well a
rpstatic (hoop) stresses in such a way that at each temperature, at least three failure

each|of the following time intervals:

10 h to 100 h;

100 hto 1 000 h;
1000 hto 8 760 h;
38760 h.

In tepts lasting more’than 8 760 h, any time which is reached at a certain stress and time 3
abovg the relevant reference curve may be considered as failure time.

For

The
(PE

he countries.
hot specified.

s at various
times fall in

t least on or

RE 80.and PE 100, at 80 °C, there shall be no knee detected in the regression curve befo

values of the minimum required hydrostatic strength [see reference curves given i

e 5000 h.

Figure B.1

3], Figure B.Z (PE 80J, and Figure B.3 {PE 1I00]] in the temperature range of 10 °C to 80 °C are
calculated using Formula (B.1) to Formula (B.4):

NOTE Testing has shown that for many compounds, no knee is detected before 1 year at 80 °C.

First branch (i.e. the left hand portion of the curves as shown in Figure B.1, Figure B.2, and Figure B.3).

— PE63: logt:—41,4173—1—22008,5722-%—35,0987-10g6

— PE 80: logt=—42,5488+24074,8254-%—37,5758-10g0'

© ISO 2015 - All rights reserved
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— PE 100: logt = 45,4008 +28444,7345-%—45,9891-10g6 (B.3)

Second branch (i.e. the right hand portion of the curves as shown in B.1).

— PE63: logt:—19,8823+8619,357-%—3,039-10g6 (B.4)
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Figure B.1 — Minimum required hydrostatic strength curves for PE 63
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Figure B.2 — Minimum required hydrostatic strength curves for PE 80
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Figure B.3 — Minimum required hydrostatic strength curves for PE 100

B.1.3 MRS-value

When evaluated in accordance with 5.2, the applicable PE-types shall have a minimum required
strength, MRS, as given in Table B.1.

For PE 80 and PE 100, at 80 °C, there shall be no knee detected in the regression curve at t <5 000 h.

NOTE

© IS0 2015 - All rights reserved

Testing has shown that for many compounds, no knee is detected before 1 year at 80 °C.
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Table B.1 — MRS-values of PE-types

PE-type MRS-value
PE 63 26,3 MPa
PE 80 28,0 MPa
PE 100 >10,0 MPa
B.1.4 Material characteristics
The material from which the components are manufactured shall conform to the requirements given in
Table B.2 and Table B.3.
Table B.2 — Characteristics of the material in the form of granules
Characterfistic Requirementsa Test parameters Test methqd
Compound density |=930 kg/m3 Test temperature |23 °C 1SO 1183-1 or
(base polymer) ISO 1183-2
Oxidation OIT = 20 min Test temperature [200 °C ISO 11357-6
induction time
(Thermal
stability)b
Melt mass-flpw rate|(0,2 < MFR < 1,4) g/10 min | Test temperature, [190 °C ISO 1133-1
(MFR) Maximum deviation of +20 % Loading mass >ke
of the nominated value
Volatile contpnt <350 mg/kg Shall conférm to EN 12099 EN 12099
Water conteptf <300 mg/kg Shall conform to ISO 15512 ISO 15512
(Equivalent to < 0,03 % by
mass)
Carbon blac} (2,0 to 2,5) % (by mass) Shall conform to ISO 6964 ISO 6964
contentc
Pigment or carbon |< Grade 3 Preparation of Compression or ISO 18553
) [ 4 . .
black dispergion Rating of dispersion A1, A2, test pieces microtome cute
A3,orB

a  Conformi

b Test may
of dispute, the

¢ Onlyforh
d  For black

e In case of]

lack material.

andgion-black material.

dispute, the compression method shall be used.

[y to these requirements shall be declared by the raw material producer.

be carried outdp2210 °C or 220 °C, provided that there is a clear correlation with the results at 200 °C. Iy
reference tefperature shall be 200 °C.

case

f Only applicable if the measured volatile content is not in conformity to its specified requirement. In case of dispute, the
requirement for water content shall be used. As an alternative method, ISO 760 may apply. The requirement applies to the
compound producer at the stage of manufacturing and to the compound user at the stage of processing (if the water content
exceeds the limit, drying is required prior to use).
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Table B.3 — Characteristics of the material in the form of pipe

Characteristic Requirementsa Test parameters Test method

Resistance torapid |pc=1,5 x PNde Test temperature 0°C 1SO 13477
crack propagationc.d |with
(Critical pressure, p¢) |pc = 3,6pc,s4 + 2,6

(e=15mm)
Resistance to slow No failure during | Test temperature 80 °C ISO 13479
crack growth the test period Internal test pressure:
(dn: 110 mm SDR 11) for  PE80 " 18,0 bar
PE100 92 bar
Test period 500 h
Type of test Water-in-water

Number of test piecesb |Shall conform to
ISO 13479

a  (Jonformity to these requirements shall be proved by the compound producer.

b The numbers of test pieces given indicate the numbers required to establish a valtie for the characteristi¢ described
in th¢ table. The numbers of test pieces required for factory production control andprocess control
should be listed in the manufacturer’s quality plan. For guidance, see Annex F:

¢ (Only applicable for the conveyance of compressed gas in which case,£Nis based on a C factor of 2.
d  Ipthis case, PN is based on a C factor of 2

e Hull scale/S4 correlation factor is equal to 3,6 and is defined as the full scale/S4 critical absolute pfressure ratio:
(pC’ful wale * 1) = 3,6(pc¥s4 + 1) . If the requirement is not met or S4 tést equipment is not available, then (re)testinfg by using the
full stale test shall be performed in accordance with ISO 13478. In this case, p¢ = pc full scale-

B.1.5 Type of pipe

The following two types of pipe are covered:

— PE pipe (outside diameter dp)nincluding any identification;
— IPE pipes with co-extruded}ayers on either or both the outside and/or inside of the pipe (fotal outside
diameter dp) where all\PElayers shall have the same MRS rating.

B.2 | General characteristics: Colour

Components made from PE should preferably be black using compound. Other colours shdll be agreed
upon betweennmanufacturer and purchaser or in accordance with national regulations.

B.3 | Geometrical characteristics

B.3.1 Dimensions of pipes

B.3.1.1 Diameters and related tolerances

The mean outside diameter, dery, and the related tolerances shall conform to Table B.4, appropriate to
the tolerance grade, whereby the average value of the measurements of the outside diameter made at
a distance of dj and 0,1dy, as well as from the end of the test pieces, shall be within the tolerance range
for dep as specified in Table B.4.

NOTE Pipes with tolerances of Grade A given in ISO 11922-1 are used for socket fusion and electrofusion
joints where the peeling technique is used to prepare the pipe end for fusion. Pipes with tolerances of Grade B
given in ISO 11922-1 are used for socket fusion joints where the peeling technique is not used.
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B.3.1.2 Out-of-roundness

The out-of-roundness for straight lengths shall conform to Table B.4 when measured at the point of
manufacture. If other values for the out-of-roundness than those given in Table B.4 are necessary, they
shall be agreed upon between manufacturer and purchaser.

For coiled pipes, the maximum out-of-roundness shall be specified by agreement between manufacturer
and purchaser.

Table B.4 — Mean outside diameters, related tolerances, and out-of-roundness of pipes

Dimensions in millimetres
Nominal|outside Mean outside Tolerance of Out-of-roundnesfb
diamjeter diameter outside diameter (straightpipes)
dj dem Grade Aa Grade Ba Grade Na

min. max.
16 16,0 +0,3 +0,3 1,2
20,0 +0,3 +0,3 1,2
21 25,0 +0,3 +0,3 1,2
32 32,0 +0,3 +0,3 1,3
40 40,0 +0,4 +044d 1,4
50 50,0 +0,5 #0,4d 1,4
6] 63,0 +0,6 +0,4 1,5
7 75,0 +0,7 +0,5 1,6
9 90,0 +0,9 +0,6 1,8
110 110,0 +1{0 +0,7 2,2
125 125,0 ¥1,2 +0,8 2,5
14{0 140,0 +1,3 +0,9 2,8
16/0 160,0 +1,5 +1,0 3,2
180 180,0 +1,7 +1,1 3,6
2000 20050 +1,8 +1,2 4,0
2255 225,0 +2,1 +1,4 4,5
250 250,0 +2,3 +1,5 5,0
280 280,0 +2,6 +1,7 9,8
315 315,0 +2,9 +1,9 11,1
355 355,0 +3,2 +2,2 12,5
400 400,0 +3,6 +2,4 14,0

450 450,0 +4,1 +2,7 15,84
500 500,0 +4,5 +3,0 17,5
560 560,0 +5,0 +3,4 19,6
630 630,0 +5,7 +3,8 22,1
710 710,0 +6,4 +4,0 24,9

a  Inaccordance with ISO 11922-1:1997.

b For straight pipes, Grade N for: dp <75 mm (0,008d, + 1,0 mm); 90 mm < dp, < 250 mm (0,02dy); dn > 250 mm (0,035dp).
Tolerances of the outside diameter are rounded up to the next 0,1 mm.

¢ Tolerance calculated as 0,009der, and do not conform to Grade A in ISO 11922-1.

d  Notinaccordance with ISO 11922-1.
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Table B.4 (continued)

ISO 15494:2015(E)

Nominal outside

Mean outside

Tolerance of

Out-of-roundnessb

diameter diameter outside diameter (straight pipes)
dn dem Grade Aa Grade Ba Grade Na
min. max.
800 800,0 +7,2 +4,0 28,0
900 900,0 +8,1 +4,0 31,5
1000 1000,0 +9,0 +4,0 35,0
T 200 TZ200,0 +10,8C - 42,0
1400 1400,0 +12,6¢ - 49,0
1600 1600,0 +14,4¢ - 56,0
1800 1800,0 +16,2¢ - 63,0
2000 2000,0 +18,0¢ - 70,0
2250 2250,0 +20,3¢ -
2500 2500,0 +22,5¢ &

a  [haccordance with ISO 11922-1:1997.
b Hor straight pipes, Grade N for: dn <75 mm (0,008dy + 1,0 mm); 90 muhsdy < 250 mm (0,02dy); dy > 250

olerances of the outside diameter are rounded up to the next 0,1 num.
c olerance calculated as 0,009der, and do not conform to Grade AMinr'ISO 11922-1.
d  Notinaccordance with ISO 11922-1.

mm (0,035d,).

B.3.1.3 Wall thicknesses and related tolerances

The Wall thickness, e, and the related tolerances shall conform to Table B.5.

Table B.5 — Wall thicknesses and related tolerances

Dimensions in millimetres

Nomlinal Wall thickness, e, and related tolerancesb
d(;::; :::r Pipe series S and standard dimension ratio, SDR
S20 16 S$12,5 S10 S8 S5 S$3,2 S2,5
SDR 41 SDR 33 SDR 26 SDR 21 SDR 17 SDR 11 SDR 7,4 SDR 6
d}, en a en a en a en a en a en a en a En a
1p - - - - - - - - - - 1,8 | +0,3| 2,2 | +04 | 2,7 | +0,4
2p s - - - - - - - 1,8 +0,3 | 19 |+0,3| 2,8 [ +0,4| 3,4 | +0,5
2b - - - - - - - - 1,8 +0,3 2,3 |+0,4 1| 3,5 |+0,§| 4,2 | +0,6
32 = = - = - = - = 1.9 F0,3 | 2,9 [ F0,4 T &4 [ F0,6 | 54 | +0,7
40 - - - - 1,8 | +0,3| 2,0 +0,3 2,4 +0,4 | 3,7 |+0,5| 55 [+0,7| 6,7 |+0,8
50 1,8 | +0,3 | 1,8 | +0,3 | 2,0 | +0,3 2,4 +0,4 3,0 +0,4 46 | +0,6 | 69 |+0,8| 8,3 | +1,0
63 1,8 | +0,3 | 2,0 [ +0,3| 2,5 | +04 | 3,0 +0,4 3,8 +0,5 | 58 | +0,7 | 8,6 | +1,0 | 10,5 | +1,2
75 19 | +0,3 |1 2,3 |+04 | 2,9 | +0,4 3,6 +0,5 4,5 +0,6 6,8 | +0,8 | 10,3 | +1,2 | 12,5 | +1,4
90 2,2 | +04 |28 [+04| 3,5 |+0,5| 43 +0,6 5,4 +0,7 | 82 | +1,0 | 12,3 | +1,4 | 15,0 | +1,6
110 2,7 | +0,4 | 3,4 | +0,5| 4,2 |+06| 5,3 +0,7 6,6 +0,8 [ 10,0 | +1,1 | 151 | +1,7 | 18,3 | +2,0
125 31 | +05 | 39 |+0,5| 48 | +0,6 6,0 +0,7 7,4 +09 (11,4 | +1,3 | 171 | +19 | 20,8 | +2,2

b All dimensions correspond to ISO 4065.

a  Tolerance of the wall thickness: 0,1e + 0,1 mm, rounded up to the next 0,1 mm.
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Table B.5 (continued)

Nominal Wall thickness, e, and related tolerancesb
d(i)::rf::(tlzr Pipe series S and standard dimension ratio, SDR
S 20 S16 $12,5 S10 S8 S5 S$3,2 S$2,5
SDR 41 SDR 33 SDR 26 SDR 21 SDR 17 SDR 11 SDR 7,4 SDR 6
dy en a en a en a en a en a en a en a En a
140 3,5 |+0,5 | 43 |+0,6 | 54 | +0,7 6,7 +0,8 8,3 +1,0 (12,7 | 41,4 | 19,2 | +2,1 | 23,3 | +2,5
160 40 | +0,5 | 49 | +0,6 | 6,2 | +0,8 7,7 +0,9 9,5 +1,1 | 14,6 | +1,6 | 219 | +2,3 | 26,6 | +2,8
180 44 | +06 [ 55 1 +07 1 69 |1 +0.8 8.6 +1.0 10.7 +1.2 1164 [ +18 1246 | +2.6 | 299 | +3,1
200 49 | +0,6 | 6,2 | +0,8| 7,7 | +09 | 9,6 +1,1 11,9 +1,3 | 18,2 | +2,0 | 27,4 | +2,9 3;\6': +3,5
225 55 |1 +0,7 |69 |+0,8| 86 | +1,0 | 10,8 +1,2 13,4 +1,5 |20,5| +2,2 | 30,8 | +3,2r %.ZL +3,9
250 6|2 | +0,8 | 77 | +09 | 9,6 | +1,1 | 11,9 +1,3 14,8 +1,6 | 22,7 | +2,4 | 34,2 6 1 41,5 ||+4,3
280 | 6lo | +08 |86 |+1,0[107 | +1,2]| 134 | +15 | 166 | +1,8 |254]+27 | 383 42,0 | 465 |[+47
315 717 | +09 | 9,7 | +1,1 | 12,1 | +1,4 | 15,0 +1,6 18,7 +2,0 | 28,6 +3,0,_\4§1 +4,5 | 52,3 [|+5,4
355 87 | +09 | 10,9 | +1,2 | 13,6 | +1,5 | 169 +1,8 21,1 +2,3 | 32,2 +\@.§‘48,5 +5,0 | 59,0 ||+6,0
400 98 | +1,1 |12,3| +1,4 | 15,3 | +1,7 | 19,1 +2,1 23,7 +2,5 36,31,\ ?}é' 54,7 | +5,6 - -

A\
450 11,0 | +1,2 |13,8| +1,5 | 17,2 | +19 | 21,5 +2,3 26,7 +2,8 4@ +4,2 | 61,5 | +6,3 - -
LN

500 14, +1,4 [153 | +1,7 | 191 | +2,1 | 239 +2,5 29,7 +3,]0 A | +4,7 - - - -
N
560 13,7 | +1,5 | 17,2 | +19 | 21,4 | +2,3 | 26,7 +2,8 33,2 ‘-1-% 50,8 | +5,2 - - - -
Nl
630 1§, +1,7 1193 | +2,1 | 24,1 | +2,6 | 30,0 +3,1 374 C>:§3,9 57,2 | +5,9 - - - -

A
800 | 146 | +21 |245]+2,6 [ 306 | +32 | 381 | +40 ar4a | +49 |726] 74| - | - | - || -
900 | 21

4
710 174 | +19 21,8 | +2,3 | 27,2 | +29 | 33,9 +3,5 4725 +4,4 | 64,5 | +6,6 - - - -
6
4

3
7
‘\)
0|+23|276|+29 344 |+36] 429 | +42°] 533 | 55 |s17]483| - | - | - | -
1000 | 245
1200 | 244 | +31 [367|+38 459 +47| 578 59 | 711 [ w73 | - | - | - | - | - || -
+3,6 [429| +44 535 +55] 667 | +68 [ 830 [+84 | - | - | - | - | - | -
1600 | 392 +6
1800 | 440 | +4,5 551 +56|6887%69 | 858 | +87 [ 1066 |+108] - | - | - | - | - || -
{
2250 | 540 | +56 |689] 70660 | +87 | 1072 | +109 | - - - - -] -
2500 | 612 | +63 (765168 |955]+9,6] 1191 | 4121 | - - R
b All dimenfsions co‘rﬁond to ISO 4065.
Y

+2,6 [30,6]+32 | 382 +40| 477 | %49 | 593 | +61 [908]+92] - S -
1400 |343
+41 (49,0 ] +50 | 61,2 | +63f 762 | +78 | 948 | v96 | - | - | - | - | - | -
0
2000 | 449 | +49 |61,2|+62 | o] +77| 953 | +97 |15 |v20| - | - | - | - | - | -
0
a  Tolerancq of the wall thi ;ess:0,1e+0,1mm,roundeduptothenextO,lmm.
B.3.2 Dim@ions of fittings

B.3.2.1 General

This Annex is applicable for the following types of fittings:
— butt fusion fittings;

— socket fusion fittings;

— electrofusion fittings;

— flange adaptors and loose backing flanges;

— mechanical fittings.
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B.3.2.2 Butt fusion fittings

B.3.2.2.1 Outside diameters

The mean outside diameter, dem, of the spigot end (see Figure B.4) over the length, Ly, (see Table B.6)
shall conform to B.3.1.1, except between the plane of the entrance face and the plane parallel to it,
located at a distance not greater than 0,01d, + 1 mm where a reduction of the outside diameter is
permissible (e.g. for circumferential reversion).

B.3.2.2.2 Out-of-roundness

The put-of-roundness of the spigot end (see Figure B.4) over the length, Ly (see Table B.6) shall
confprm to B.3.1.2.

B.3.2.2.3 Wall thickness of the spigot end

The yvall thickness, e, of the spigot end (see Figure B.4) over the length, Lp1, (See-Table B.6) shall conform
to B.B.1.3 except between the plane of the entrance face and the plane panallel to it, located at a distance
not greater than 0,01d, + 1 mm where a thickness reduction is permissible (e.g. for chamfefed edge).

Key

Lp1 minimum inside tubulakléngth of the fusion end, which comprises the initial depth of the spigotf end which is
ecessary for butt fusien

Lpz minimum outsid€ tubular length of the fusion end, which comprises the initial length of the fusion end

Figure B.4 — Dimensions of spigot end for butt fusion fittings

Table B.6 — Dimensions of spigot ends for butt fusion fittings

Dimensions in millimetres

Nominal outside diameter | Inside tubular length | Outside tubular length
dn Lp12 Lpz2
min. min.
16 4 10
20 4 10

a

NOTE

For bends, a reduction of the tubular length(s) is permissible.

The minimum tubular lengths given in this table are too short for electrofusion
joints. For this jointing method, a tubular length conforming to the depth of penetration
according to Table B.9 is necessary.

© ISO 2015 - All rights reserved
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Table B.6 (continued)

B.3.2.2.4

The wall thickness, e, of the fitting body shall be at least equal to the minimum wall thickness of the

corresponding pipe (see B.3.1.3).

40

Wall thickness of fitting body

© ISO 2015 - All rights reserved

Nominal outside diameter | Inside tubularlength | Outside tubular length
dn Lp12 Lpo2
min min.
25 4 10
32 5 10
40 5 10
50 5 12
63 6 12 ,\@
75 6 12 Q
90 7 12 At;q’
110 8 12
125 8 15 N7
140 9 155~
160 9 20
180 10 & 20
200 11 QY 20
225 12 > 25
250 13 O] 25
280 1“ 30
315 15;\\@‘ 30
355 (26 30
400 O 18 30
450 Y 20 35
500 N 20 35
560 O} 20 40
630 20 40
710 &5~ 20 40
800~ 20 50
600 20 50
L0000 20 60
o 1200 20 60
S 1400 20 70
1600 20 70
1800 - -
2000 - -
NOTE The minimum tubular lengths given in this table are too short for electrofusion
joints. For this jointing method, a tubular length conforming to the depth of penetration
according to Table B.9 is necessary.
a  For bends, areduction of the tubular length(s) is permissible.
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B.3.2.2.5 Other dimensions

Other dimensions of butt fusion fittings shall be specified by the manufacturer.
B.3.2.3 Socket fusion fittings

B.3.2.3.1 Types of socket fusion fittings
Socket fusion fittings (see Figure B.5) shall be classified into the following two types.

— Type A: Fittings intended to be used with pipes having dimensions as given in B.3.1 where no
xternal machining of the pipe is required.

— pe B: Fittings intended to be used with pipes having dimensions as given)in B.3.1 where
achining of the outside surface of the pipe is necessary in accordance with the instrugtions of the
anufacturer.

B.3.2.3.2 Diameters and lengths of sockets

The hominal diameter(s), dy, of a socket fusion fitting shall correspond to, and be designated by, the
nominal outside diameter(s) of the pipe(s) for which it is designed.

The diameters and lengths of sockets for socket fusion fittings'ef type A shall conform to Tlable B.7. For
socket fusion fittings of type B, the diameters and lengths of sockets shall conform to TableB.8.

L1 min

L2min

N
745 AN
Ag%
N
\

D1 |inside diameter of the socket mouth which comprises the mean diameter of the circle at the inper section of
the extension of the socket with the plane of the socket mouth

A (2:1)

v

W/

Key

Dy | meanyinside diameter of the socket root which comprises the mean diameter of the circle in a plane parallel
to-the plane of the socket mouth and separated from it by a distance of L1min

D3 minimum diameter of the flow channel (bore) through the body of a fitting

L1min minimum socket length which comprises the distance from the socket mouth to the shoulder

Lmin minimum insertion length which comprises the depth of penetration of the heated pipe end into the socket;
R maximum radius at socket root

Figure B.5 — Diameters and lengths of socket fusion fittings
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Table B.7 — Diameters and lengths of sockets for socket fusion fittings of type A

Dimensions in millimetres

Nominal Mean Mean inside diameter Out-of- | Bore | Radius | Socket Penetration
_outside (?utside Socket mouth Socket root round- atsocket | length of pipe into
diameter of | diameter ness root socket
pipe of pipe
dn dem D1 D; D32 R L1b Lac
min min min max. min max. min min
16 16,0 15,2 +0,3 15,1 +0,3 0,4 9,0 2,5 13,0 9,5
20 26;6 192 +6;3 156 +6;3 B4 1356 25 455 116
25 25,0 24,2 +0,3 239 +0,4 0,4 18,0 2,5 16,0 12,5
32 32,0 31,1 +0,4 30,9 +0,4 0,5 25,0 3,0 18,0 14,5
40 40,0 39,0 +0,4 38,8 +0,4 0,5 31,0 3,0 20,5 17,0
50 50,0 489 +0,5 48,7 +0,5 0,6 39,0 3,0 2345 20,0
63 63,0 61,9 +0,6 61,6 +0,5 0,6 49,0 4,0 27,5 24,0
75 75,0 74,3 +0,6 73,1 +0,6 1,0 59,0 4,0 30,0 26,0
90 90,0 89,3 +0,6 879 +0,6 1,0 69,0 4,0 33,0 29,0
110 110,0 109,4 +0,6 1077 +0,6 1,0 85,0 4,0 37,0 32,5

b Length off

¢ Penetrati

a  Only appljcable if a shoulder exists.

the socket (rounded), d16 to d63: L1min = 0,3dp + 8,5 mm; d75 to, d110: L1min = 0,2dp + 15 mm

bn of pipe into socket, d16 to d63; Lomin = L1min - 3,5 mm; d75%o d110; No formula available

Talyle B.8 — Diameters and lengths of sockets for socket fusion fittings of type B

Dimensions in millimetres

Nominal ||Mean outside Mean inside diameter Out-of- | Bore | Radius | Socket | Penetration
(?utside diam_eter of Socket mouth SOMReT root round- at length of pipe into
diameter pipe ness socket socket
of pipe root
dn dem D1 Dy D3a R Lib Lo¢
min. max. min. min. max. min. max. min. min.
16 15,8 16,0 15,2 +0,3 15,1 +0,3 0,4 11,0 2,5 13,0 9,5
20 19,8 20,0 19,2 +0,3 19,0 +0,3 0,4 13,0 2,5 14,5 11,0
25 24,8 25,0 24,2 +0,3 239 +0,4 0,4 18,0 2,5 16,0 12,5
32 31,8 32,0 31,1 +0,4 30,9 +0,4 0,5 25,0 3,0 18,0 14,5
40 39,8 40,0 39,0 +0,4 38,8 +0,4 0,5 31,0 3,0 20,5 17,0
50 498 50,0 489 +0,5 48,7 +0,5 0,6 39,0 3,0 23,5 20,0
63 62{7 63,0 619 +0,6 61,6 +0,5 06 49,0 4,0 27,5 24,0
75 74,7 75,0 73,7 +0,5 73,4 +0,5 1,0 58,0 4,0 31,0 27,5
90 89,7 90,0 88,6 +0,6 88,2 +0,6 1,0 69,0 4,0 35,5 32,0
110 109,6 | 110,0 | 108,4 | +0,6 | 108,0 | +0,6 1,0 85,0 4,0 41,5 38,0

a  Only applicable if a shoulder exists.

b Length of the socket (rounded), L1min = 0,3dy + 8,5 mm.

¢ Penetration of pipe into socket, Lomin = L1min — 3,5 mm.

B.3.2.3.3 Other dimensions

Other dimensions of socket fusion fittings shall be specified by the manufacturer.

42
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B.3.2.4 Electrofusion fittings

B.3.2.4.1 Dimensions of sockets of electrofusion fittings

ISO 15494:2015(E)

The dimensions of sockets of electrofusion fittings (see Figure B.6) shall conform to Table B.9.

The mean inside diameter of the fitting in the middle of the fusion zone, D1, shown in Figure B.6 shall
not be less than dy. The manufacturer shall declare the actual maximum and minimum values of D1 and
L1 for determining suitability for clamping and joint assembly.

In the case of a fitting having sockets of different sizes (e.g. reduction), each socket shall conform to the

requ

In cake of using spigot end fittings, the outside tubular length of the fusion end shall atlew t

with|an electrofusion fitting.

Key
D1

Dy
Ly

Ly

TEMENtS Of tire corresponding omimat dianTetert:

N RN NN

| o

| | |

R, | |
NN ) ,L,E,i,iLi,J,i,
Q La+Ly/2

mnean inside diameter in the fusion zone measured in a plane parallel to the plane of the mouth a
L3 + 0,5L7 from that face

Bore, which is the minimum diameter.of the flow channel through the body of the fitting

depth of penetration of the pipe 0r male end of a spigot end fitting. In case of a coupling without
greater than half the total length*of the fitting

heated length within a socket as declared by the manufacturer, to be the nominal length of the fu

he assembly

[ a distance of

stop, it is not

fion zone

L3 distance between themouth of the fitting and the start of the fusion zone as declared by the manufacturer to be

the nominal unheated\entrance length of the fitting (L3 2 5 mm)

Figure B.6 — Dimensions of electrofusion socket fittings

Table B.9 — Dimensions of sockets of electrofusion fittings

Dol o
DITIITCTISTOTIS IIT TIIIILr

EEPNR PO | EE 20N
T TIIT

.
CTres

Nominal diameter Depth of penetration Length of the
of fitting fusion zone
dn Ly L
min. max. min.
16 20 41 10
20 20 41 10
25 20 41 10
32 20 44 10
40 20 49 10

© ISO 2015 - All rights reserved
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B.3.2.4.2

Table B.9 (continued)

Nominal diameter Depth of penetration Length of the
of fitting fusion zone
dn L1 Ly
min. max. min.
50 20 55 10
63 23 63 11
75 25 70 12
90 28 79 T3
110 32 82 15
125 35 87 16
140 38 92 18
160 42 98 20
180 46 105 21
200 50 112 23
225 55 120 26
250 73 129 33
280 81 139 35
315 89 150 39
355 99 164 42
400 110 179 47
450 122 195 51
500 135 212 56
560 147 235 61
630 161 255 67
710 177 280 74
800 193 300 82
900 198 305 83
1000 208 315 83
1200 213 320 96
400 218 325 96
Dimiensions of electrofusion saddle fittings

The manufacturer shall specily the overall dimensions of the electrofusion saddle fitting (see Figure B.7)
in a technical file. These dimensions shall include the maximum height of the saddle, H, and for tapping

tees, the height of the service pipe, h.

44
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Key

H height of the saddle which comprises the distance from the top of the main to the top of the t
daddle

h eight of the service pipe which comprises the distance from the axis of the main pipe to the axis
ipe

L idth of the tapping tee which comprises the distance between¢heaxis of the pipe and the plang
of the service tee

Figure B.7 — Dimensions of electrofusion saddle fittings

B.3.2.4.3 Other dimensions

Other dimensions of electrofusion fittingsishall be specified by the manufacturer.
B.3.2.5 Flange adaptors and loose backing flanges

B.3.2.5.1 Dimensions of flange adaptors for butt fusion

The dimensions of flange adaptors for butt fusion (see Figure B.8) shall conform to Table BJ10

4:2015(E)

apping tee or
of the service

of the mouth

© ISO 2015 - All rights reserved
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Jointing face for flat seal

o
Q
Jointing face with O-ring groove

| c
“olwo | Q

D

Key
Df1 outside
Dgy outside d
r¢  radius of

iameter of chamfer on shoulder
iameter of flange adaptor
chamfer on shoulder

Figure B.8 — Dimensions of flange adaptors forbutt fusion

Table B.10 — Dimensions of flange adaptors for butt fusion

Dimensions in millinjetres
Nominal ofitside diameter Outside diameter of Outside diameter of Radius of chamfer{on
of the corrlesponding pipe chamfer on shoulder flange adaptor shoulder
dn Dr1 Dr re
16 22 40 3
20 27 45 3
25 33 58 3
32 40 68 3
40 50 78 3
50 61 88 3
63 75 102 4
75 89 122 4
90 105 138 4
110 125 158 4
125 132 158 4
140 155 188 4
160 175 212 4
180 183 212 4
200 232 268 4
225 235 268 4
250 285 320 4
280 291 320 4
315 335 370 4
355 373 430 6
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Table B.10 (continued)
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Nominal outside diameter

Outside diameter of

Outside diameter of

Radius of chamfer on

of the corresponding pipe chamfer on shoulder flange adaptor shoulder
dn Dfy Df re
400 427 482 6
450 514 585 6
500 530 585 6
560 615 685 6
630 642 685 i
710 737 800 g
800 840 905 g
900 944 1005 e
1000 1047 1110 e
1200 1245 1330 te
1400 1450 1540 g
1600 1650 1760 1p
1800 1860 1,960 1p
2000 2070 2170 1P

© ISO 2015 - All rights reserved
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B.3.2.5.2 Dimensions of loose backing flanges for use with flange adaptors for butt fusion

The dimensions of loose backing flanges for use with flange adaptors for butt fusion (see Figure B.9)
shall conform to Table B.11.

diy
>‘

Y
< ~
] — | & e
5| T| T
L
Key
drp inside dipmeter of flange
drp pitch cir¢le diameter of bolt holes
drz outside diameter of flange
drs  diameter of bolt holes

r  radius of flange
h  thicknes} of backing flange

NOTE The thickness, h, of the loose backing flange:is.dependent on the material used.
Figure B.9 — Dimensions of loose backing flanges for use with flange adaptors for butt fusjion
Table B.11 — Dimensions of loose'backing flanges for use with flange adaptors for butt fugion
Dimensions in millinjetres
Nominal Nominal Inside Pitch circle Outside | Diameter of | Radius | Number of Metfic
outside size of diameter | diameter of | diameter of| boltholes |offlange| boltholes | thredd of
diameter flange obflange bolt holes flange bojt
of the cor-
r_espo_nd-
ing pipe
dn DN dr1 df2 df3 d4 r n
min
16 10 23 60 90 14 3 4 M12
20 15 28 65 95 14 3 4 M12
25 20 34 75 105 14 3 4 M12
32 25 42 85 115 14 3 4 M12
40 32 51 100 140 18 3 4 M16
50 40 62 110 150 18 3 4 M16
63 50 78 125 165 18 3 4 M16
75 65 92 145 185 18 3 4 M16
90 80 108 160 200 18 3 8 M16
110 100 128 180 220 18 3 8 M16
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Table B.11 (continued)
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Nominal Nominal Inside Pitch circle Outside Diameter of | Radius Number of Metric
outside size of diameter | diameter of | diameter of | boltholes |offlange| boltholes thread of

diameter flange of flange bolt holes flange bolt
of the cor-
respond-
ing pipe

dn DN dr1 dr2 dr3 dfa r n
min

125 100 135 180 220 18 3 8 M16

140 125 158 210 250 18 3 8 . M16

160 150 178 240 285 22 3 N m20

]IBO 150 188 240 285 22 3 ‘\:(’ 3~ M20

Vs

200 200 235 295 340 22 3 ‘O,) 8 M20

225 200 238 295 340 22 37\(0' 8 M20

250 250 288 350 395 22 3 12 M20

Pd
280 250 294 350 395 22 N3 12 M20
N
315 300 338 400 445 22/’ O 3 12 M20
355 350 376 460 505 @ 4 16 M20
A \ g
400 400 430 515 565 \\\(26 4 16 M24
N\
450 500 517 620 670 5\0 26 4 20 M24
(%)

500 500 533 620 679\(‘\ 26 4 20 M24

560 600 618 725 &RO 30 4 20 M27

430 600 645 725 | %80 30 4 20 M27

710 700 740 840 \C 895 30 5 24 M27

g00 800 843 95@\,{‘ 1015 33 5 24 M30

doo 900 947 (i 050 1115 33 5 28 M30

1p0oo0 1000 1050 \ *1160 1230 36 5 28 M33

100 1200 1 26,90‘ 1380 1455 39 6 32 M36

1400 1400 }459) 1590 1675 42 7 36 M39

1p00 1600 K 70 1820 1915 48 7 40 M45

1B00 1 800/\,9\ 1875 2020 2115 48 7 44 M45

2p00 Zg@/ 2085 2230 2325 48 7 48 M45

N
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B.3.2.5.3 Dimensions of flange adaptors for socket fusion
The dimensions of flange adaptors for socket fusion (see Figure B.10) shall conform to Table B.12.

Jointing face for flat seal 7 "

]
IR U N~ R 4 Rl (i

. . . . Q Q -t T T B b
Jointing face with O-ring groove

Key
Df1 outside diameter of chamfer on shoulder
D, outside diameter of flange adaptor

r¢ radius of chamfer on shoulder

Figure B.10 — Dimensions of flange adaptors-for socket fusion

Table B.12 — Dimensions of flange adaptors for socket fusion

Dimensions in millimetres

Nominal ouftside diameter of | Outside diameter of Outside diameter of Radius of chamfer on
the corrgsponding pipe chamfer on shoulder flange adaptor shoulder
dn D1 Df2 re
16 22 40 3
20 27 45 3
25 33 58 3
32 41 68 3
40 50 78 3
50 61 88 3
63 76 102 4
75 90 122 4
90 108 138 4
110 134 158 4
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B.3.2.5.4 Dimensions of loose backing flanges for use with flange adaptors for socket fusion

The dimensions of loose backing flanges for use with flange adaptors for socket fusion (see Figure B.11)
shall conform to Table B.13.

dy

Key

de,

tch circle diameter of bolt holes

det i'[wide diameter of flange
i

drz qutside diameter of flange

drs  diameter of bolt holes

r  1adius of flange

h  thickness of backing flange

NOTH

The thickness, h, of the loose backing flange is dependent on the material used.

des

Figure B.11 — Dimensions of loose/backing flanges for use with flange adaptors for sgcket fusion

© ISO

2015 - All rights reserved
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Table B.13 — Dimensions of loose backing flanges for use with flange adaptors for socket fusion

Dimensions in millimetres

Nominal Nominal Inside Pitch Outside | Diameter | Radius | Number of | Metric
outside size of | diameter circle diameter of bolt | of flange | bolt holes |thread of
diameter flange of flange | diameter | of flange holes bolt
of the cor- of bolt
responding holes
pipe
dn DN dr1 d2 dr3 dg4 r n
min.
16 10 23 60 90 14 3 4 M1 2
20 15 28 65 95 14 3 4 M12
25 20 34 75 105 14 3 4 M12
32 25 42 85 115 14 3 4 M12
40 32 51 100 140 18 3 4 Ml6
50 40 62 110 150 18 3 4 Ml6
63 50 78 125 165 18 3 4 M6
75 65 92 145 185 18 3 4 M6
90 80 110 160 200 18 3 8 Ml6
110 100 133 180 220 18 3 8 Ml6

B.4 Mechanical characteristics

B.4.1 Mechanical characteristics of pipes and fittings

B.4.1.1 Gdneral

When tested in accordance with the_ test' methods as specified in Table B.14 using the indi
parametersiin Table B.15, the pipe shall have mechanical characteristics conforming to the requirenpents
given in Tabjle B.14.

Table B.14 — Mechanical characteristics

rated

Charactenjistic Requirements Test parameters Test method
Material Hydrostatic Time
(hoop) stress
MPa h

Resistance t PE 63 8.0 >100 IS0 1167-1
internal pressure
at 20 °C PE 80 10,0 ISO 1167-2

PE 100 12,0
Resistance to . . PE 63 3,5 >165a ISO 1167-1
internal No failure during

the PE 80 4,5 ISO 1167-2

pressure test period
at 80 °C p PE 100 5,4
Resistance to PE 63 3,2 >1 000 ISO 1167-1
internal pressure
at 80 °C PE 80 4,0 ISO 1167-2

PE 100 5,0

a  Ifafailure occurs before the required minimum time, B.4.1.2 shall be applied.
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Table B.15 — Test conditions for internal pressure testing

Test parameters
End caps Type A according to ISO 1167-1
Orientation Free

In accordance with ISO 1167-1

Water-in-water or water-in-aira

Conditioning period

Type of test

a  In case of dispute, water-in-water shall be used.

B.4.1.2 Retestin case of failure at 80 °C
A fracture in a brittle mode in less than 165 h shall constitute a failure, however, if a sample|in the 165 h
test fails in a ductile mode in less than 165 h, a retest shall be performed at a selectéd lower stress in
ordet to achieve the minimum required time for the selected stress obtained fom the line|through the
stregs/time points given in Table B.16.
Table B.16 — Test parameters for retest of hydrostatic (heop) stress at 80 9C
PE 63 PE 80 PE 100
Stress Minimum Stress Minimuni Stress Minimum
test period test period test period
MPa h MPa h MPa h
3,5 165 4,5 165 54 165
3,4 295 4,4 233 53 256
3,3 538 4,3 331 5,2 399
3,2 1000 4,2 474 5,1 629
- - 41 685 5,0 1000
- - 4,0 1000 - -
B.4.2 Mechanical characteristics of valves
The yalves shall conform te,the requirements of ISO 16135, ISO 16136, ISO 16137, 1SO 16138, ISO 16139,

or IS

B.5

B.5.
Whe

the

D 21787, as applicablé;"depending on the valve type.

Physical characteristics

| Physical characteristics of pipes

htested in accordance with the test methods as specified in Table B.17, using the indicated

parameters,

Table B.17 — Physical characteristics of pipes

H lLaollls L o 1l + . £, H ol H 4+ 3 ma-Taolla DD I7
TIPTS5 TIavePITy SICAT TIHITAT AL TCT IS TIC S TUTITUT THITITZ TU TTIIT T TUUIT TIHICIITS SIvVEIT TN TdUIC DL 4 /.

Characteristic Requirements Test parameters Test

method

Oxidation induction
time (Thermal stability)

200 °Cab
Oxygen

220 min Test temperature

Test environment

Specimen weight 15+ 2 mg

ISO 11357-6

a

b

Test may be carried out as an indirect test at 210 °C or 220 °C provided that clear correlation has been established with
the results at 200 °C. In case of dispute, the reference temperature shall be 200 °C.

Samples shall be taken from the outer and inner pipe surfaces.

© ISO 2015 - All rights reserved
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Table B.17 (continued)
Characteristic Requirements Test parameters Test method
Melt mass-flow rate Change of MFR by Test temperature 190 °C ISO 1133-1
900
(MFR) processing 20 % Loading mass 5 kg
Longitudinal reversion <3% Test temperature 110 °C [SO 2505
Wall thickness <16 mm original appearance Length gf test piece 200 mm
of the pipe shall |Immersion time 1h
remain Number of test Free
piecesa
a  Test may pe carried outas an indirect testat 210 °C or 220 °C provided that clear correlation has been established with
the results at P00 °C. In case of dispute, the reference temperature shall be 200 °C.
b Samples ghall be taken from the outer and inner pipe surfaces.

B.5.2 Physical characteristics of fittings

When tested in accordance with the test method as specified in Table B.18 using theindicated parameters,
the fitting shall have physical characteristics conforming to the requirements given in Table B.18.

Table B.18 — Physical characteristics of fittings

Characteristic Requirements Test parameters Test method
Oxidation nduction 220 min Test temperature 200 °Cc ISO 11357-6
tinje .
(Thermal btability) Number of test piecesa |3
Test environment Oxygen
Specimeén weight 15mg + 2 mg
Melt mass{flow rate |When processing the Test temperature 190 °C ISO 1133-1
(MHR) material into a fitting, the Load 5k
MFR value specified by thée &
raw material producer(may |Test period 10 min

deviate at maximum *20 %
compared with the-raw
materialb

Number of test pieces |Shall conform to
[SO 1133-1

a  The number of test pieces given indicate the quantity required to establish a value for the characteristic descrifjed in
this table. Th¢ number of test pieces required for factory production control and process control should be listed in the
manufacturer|s quality plan.

b Value as measured on the fitting relative to the value measured on the compound used.

¢ Test may pe carried outias an indirect test at 210 °C or 220 °C provided that there is clear correlation of the results to
those at 200 °C. In cases®©fdispute, the reference temperature shall be 200 °C.

B.5.3 Physical characteristics of valves

In addition to the requirements of ISU 16135, 1SU 16136, ISU 16137, IS0 16138, IS0 16139, or ISU 21787,
as applicable, depending on the valve type, the physical characteristics of valves shall conform to B.5.2.

B.6 Fitness for purpose of the system

Fitness for purpose of the system shall be deemed to apply when test pieces assembled in accordance
with 12.2 and tested using the test methods and indicated parameters as specified in Table B.19
conforming to the requirements given in Table B.19
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Characteristic Requirements Test parameters Test method
Hydrostatic strength | No failure during the |End caps Type A according ISO 1167-1
at 20 °C test period to ISO 1167-1 1SO 1167-4
Orientation Free
Test temperature 20°C
Type of test Water-in-water or

For fusion-and

water-in-aira

mec}[anical joints

Hudraostatic (haaon)
A © C 158)
stress:
PE 63
PE 80
PE 100

Conditioning period

Test period

1,2 PNb

In accordance with
ISO 1167-1

21 000¢h

a  ]n case of dispute, water-in-water applies.

b BN of the system.

© ISO 2015 - All rights reserved
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Annex C
(normative)

Specific characteristics and requirements for industrial
piping systems made from polyethylene of raised temperature

resistance (PE-RT)

C.1 Mate

C.1.1 Gen
This Annex
— polyeth
— polyeth

C.1.2 Material for components

The materid
various hyd
fall in each

10 hto

100 h tq
1000 h

>8 760 )

In tests last
above the rg

The values d
RT) Type i
range of 10

reference ciirves apply if tests with longer testing times are carried out at 80 °C, 90 °C, 95 °C

110 °C, as ap
in ISO 9080

rial
eral
s applicable to the following types of polyethylene of raised temperature resistance:

ylene of raised temperature resistance (PE-RT) Type [;

ylene of raised temperature resistance (PE-RT) Type II.

I shall be tested in accordance with 5.2 at 20 °C,-60 °C to 80 °C, and 95 °C, as well
Fostatic (hoop) stresses, in such a way that at eachtemperature, at least three failure {
f the following time intervals:

100 h;
1000 h;
to 8 760 h;
1.

ng more than 8 760 h, any time which is reached at a certain stress and time at least
levant reference curve/may be considered as failure time.

f the minimum-€quired hydrostatic strength [see reference curves given in Figure C.1
h the temperature range of 10°C to 95°C and Figure C.2 (PE-RT) Type Il in the temper
°C to 110 %G} are calculated using Formula (C.1) to Formula (C.3). The dotted lines d

plicable. The longer testing times shall be deduced from the extrapolation time limits
2012.

as at
imes

pn or

(PE-
iture
f the
and
riven

NOTE 1

and air outside the test specimen and has not been derived from the values of Formula (C.1).

NOTE 2

56

The calculation for PE-RT is based on ISO 24033.

The reference curve for (PE-RT) Type I for 110 °C has been determined separately using water inside
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For PE-RT Type I, first branch (i.e. the left-hand portion of the lines shown in Figure C.1):

58219,035logo N 78763,07

logt =—190,481— +119,877logo (C.1)

For PE-RT Type [, second branch (i.e. the right-hand portion of the lines shown in Figure C.1):
1723,318logo N 11150,56

logt =—-23,7954— T (C.2)
For PE-RT Type II, there is only one branch as shown in Figure C.2:
lhgt =219 526007521080 | 90637?'353 +126,387logo (€.3)

NOTE 3  The reference curves for PE-RT Type Il in Figure C.2 in the temperature range of 10 °C|to 110 °C are
derived from Formula (C.3).
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Figure C.1 — Minimum required hydrostatic strength curves for PE-RT Type I
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Figure C.2 — Minimum required hydrostatic strength curves for PE-RT Type II

C.1.3 MRS-value

When evaluated in accordance with 5.2, PE-RT shall have a minimum required strength, MRS, at least
equal to 8,0 MPa.
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C.1.4 Material characteristics

The material from which the components are manufactured shall conform to the requirements
given in Table C.1

Table C.1 — Material characteristics of PE-RT

Type of test

Hydrostatic (hoop)
stress

Test temperature
Test period

Characteristic Requirementsa Test parameters Test method
Melt mass-flow |Typel<2,5g/10 min |Testtemperature 190 °C ISO 1133-1
rate (MFR) Type Il <2,0 g/10 min |Loading mass S5kg
Pigment <Grade 3 Preparation of Compression or [SO 18553
dispersion test pieces microtome cutb
Thermal stability | No failure during End caps Type A according ISO 1167-1
tesFed by the test period to ISO 1167-1 1S0 19672
resistance td . .

. Orientation Free
internal

pressure at Conditioning period According to
110 °Cc [SO 1167-1

Water-in-air
Type I 1,9 MPa
Type [12;3/MPa
1102€

8760 h

account.

b In case of|dispute, the compression method shall be used.

a  Conformify to these requirements shall be declared by the raw material’producer.

¢ Carried ot as type test only (see Table C.4). Results from evaltation according to ISO 9080:2012 shall be taken into

C.1.5 Coextruded pipe

PE-RT pipes

with co-extruded layers on either or both the outside and/or inside of the pipe

outside diarheter, d,) where all PE-RT layers shall be of the same type or MRS.

C.2 Gendral characteristics: Colour

total

Non pigmerfted pipes canbé-ised provided that UV protection is not needed. Other colours shgll be
agreed upon between manifacturer and purchaser.

C.3 Geometrical characteristics

Diameters yp-to and including a 1 000 mm are applicable for PE-RT pipes and fittings. The dimengions

of PE pipes and fittings are applicable, see B.3.

C.4 Mechanical characteristics

C.4.1 Mechanical characteristics of pipes and fittings

When tested as specified in Table C.2 using the indicated parameters, the components shall withstand
the hydrostatic stress without bursting or leaking under the test conditions given in Table C.3.
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Table C.2 — Requirements for internal pressure testing

Characteristic Requirements Test parameters Test methoda
Hydrostatic (hoop) Time
stress h
MPa
Typel Typell
Resistance to 9,9 10,8 >1 ISO 1167-1
internal pressure ISO 1167-2
at20°C ISO 1167-3
Resigtance to No failure during 3,6 3,7 2165 1SO,1167-1
internal pressure the 1SO H67-2
at95°C test period 1SO 1167-3
Resigtance to 3,4 3,6 >1 000 ISO 1167-1
internal pressure ISO 1167-2
at93°C ISO 1167-3

a  Hittings shall be prepared in accordance with ISO 1167-3 and tested in accordance with ISO 1167-2.

Table C.3 — Test conditions for internal pressure testing

Test parameters

End caps
Orientation
Conditioning period

Type of test

Free

Typed according to ISO 1167-1

In accordance with 1167-1

Water inside and outside the test
specimen or water inside-air outside
the test specimena

a

In case of dispute, water insidé-and outside the test specimen shall be used.

C.5

C.5.1

Whep tested in accordanee with the test methods as specified in Table C.4 using the indicated

Physical characteristies

Physical charactefistics of pipes

the pipe shall have physical characteristics conforming to the requirements given in Table (.4.

Table C.4 — Physical characteristics of pipes

parameters,

Chafracteristic Requirements Test parameters Test method
Meltjmass-flow |30 % maximum difference |Test temperature 190 °C ISO 1133-1
rate MFQ) r‘nmp:\rpr‘ tomaterial
Loading mass 5kg
Longitudinal 2% Temperature 110 °C ISO 2505
reversion .
Duration of exposure:
e<8 mm 1h
8 mm<e<16 mm 2h
Number of test pieces |3

© ISO 2015 - All rights reserved
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110 °C

Hydrostatic (hoop)

Table C.4 (continued)

Characteristic Requirements Test parameters Test method
Thermal No failure during End caps Type A according |ISO 1167-1
stability tested |[the test period to ISO 1167-1 ISO 1167-2
by_re51stance Orientation Not specified
to internal
pressure at Type of test Water-in-air

Type 1,9 MPa

stress Type Il 2,3 MPa
Test temperature 110°C
Test period 8760 h

C.5.2 Physical characteristics of fittings

When tested in accordance with the test method as specified in Table C.5 using the indieated parameters,
the fitting shall have physical characteristics conforming to the requirements given in Table C.5.
Table C.5 — Physical characteristics of fittings
Characterfistic Requirements Test parameters Test meth¢d

Melt mass-flpw rate |30 % maximum difference | Test temperature 190 °C [SO 1133-1

(MFR) compared to material Loading mass 5 kg

C.6 Fitngss for purpose of the system

Fitness for gurpose of the system shall be deemed to apply when test pieces are assembled in accordance

with 12.2 3
conforming

Table C.6 — General requirements for fitness for purpose of the system

nd tested using the test methods and’indicated parameters as specified in Table C.6
to the requirements given in Table G.6:

Type of test

Hydrostatic (hoop)
stress

Conditioning period

Characterigtic | Requirements Test parameters Test metHod
Hydrostatic No failure End caps Type A according to ISO 1167-1 ISO 1167-1
strength during the Orientation Free :
at95°C test period Test temperature 95 °C 150 1167-4

Water inside and outside the test

the test specimena

Type 13,4 MPa
Type Il 3,6 MPa

In accordance with ISO 1167-1

specimen or water inside-air outside

Test period

>1000h

a  Incase of dispute, water inside and outside the test specimen shall be used.
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Annex D
(normative)

Specific characteristics and requirements for industrial piping
systems made from crosslinked polyethylene (PE-X)

D.1

D.1.

To p
accol
such

In te
abov]

The

in th
refen
as af
ISO 9

[a—

NOTH

D.1.]

Alter
class

Material

| Material for components

rove conformance with the reference curves given in Figure D.1, the material shall
dance with 5.2 at 20 °C, 60 °C to 80 °C and 95 °C as well as at various hydrostatic (hoof
a way that at each temperature, at least three failure times fall in each(of)the following tir

10 h to 100 h;

100 h to 1 000 h;
1000 hto 8760 h;
38760 h.

5ts lasting more than 8 760 h, any time which.is reached at a certain stress and time 4
e the relevant reference curve may be considered as failure time.

yalues of the minimum required hydrestatic strength (see reference curves given in
e temperature range of 10 °C to 95 °G-are calculated using Formula (D.1). The dotted
ence curves apply if tests with donger testing times are carried out at 80 °C, 90 °C

080:2012.

bat =—105,8618 18506,15logo N 57895,49

—24,997logo

The calculation for PE-X is based on ISO 10146.

.1 MRS-value

natively, PE-X in the form of pipe shall be classified in accordance with ISO 1216
ification and material designation given in Table D.1 shall apply. Classification,

be tested in
) stresses in
ne intervals:

t least on or

Figure D.1)
lines of the

, and 95 °C,

plicable. The longer testing timies shall be deduced from the extrapolation time linjits given in

(D.1)

2. The MRS
festing, and

eval

ation shallbe undertaken in accordance with ISO 1167-1,1S0 1167-2,1S012162,and IS

9080:2012.

© ISO

Table D.1 — Classification of PE-X

Designation oLPL MRS
(20°C,50y,97,5 %) MPa
PE-X 100 10,00 < o1pL < 12,5 10,0
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Figure\D.1 — Minimum required hydrostatic strength curves for PE-X
D.1.2 Material characteristics

The material from which the components are manufactured shall conform to the requirements given
in Table D.2.
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Table D.2 — Material characteristics of PE-X

Characteristic Requirementsa Test parameters Test method
Crosslinking Shall conform to ISO 10147 ISO 10147
PE-Xa - peroxide >70 %

PE-Xb - silane >65 %
PE-Xc - electron >60 %
beam
Pigment dispersion |<Grade 3 Preparation of Compression or [SO 18553
test pieces microtome cutb
Therprat-stability Neo-faiture-during—End-eaps Type-araccoreing 1SO41t6/41
tes-te_d by resistance |[the test period to ISO 1167-1 1S0 11670
to infernal pressure Orientation Free
at 110 °C
Conditioning period According to
ISO 1167-1
Type of test Water-in-air
Hydrostatic (hoop) 2,5 MPa
stress
Test temperature 110°C
Test period 8 760 h
Slow|crack growthc |>5000 h 110 mm SDR 11 pipe 1SO 13479
Pressure:
PE-Xd 8,0 bar
PE-X 100 9,2 bar
RCP prrest <50C Pipe size >90 mm ISO 1347}
f
temperaturee Stresslevel
PE-Xd 6,4 MPa
PE-X 100 8,0 MPa

a  (onformity to these requirements'shall be declared by the raw material producer.

b To be carried out on compounids.Tn case of dispute, the compression method shall be used.
¢ (arried out as type test only) Results from evaluation according to ISO 9080:2012 shall be taken into accpunt.
d  Materials conformingto.the reference line in accordance with D.1.1.

e HCP evaluation of pipes intended for pipes of diameter <90 mm is unnecessary.

f Alternate temperature limits of -20 °C or -35 °C may be used to qualify material for minimum operatingftemperatures
highgr than -50%C)

D.2 | General characteristics: Colour

Non pigmented pipes can be used provided that UV protection is not needed. Other colours shall be
agreed upon between manufacturer and purchaser.

D.3 Geometrical characteristics

D.3.1 Dimensions of pipes

D.3.1.1 Diameters and related tolerances

The mean outside diameter, dem, and the related tolerances shall conform to Table D.3, appropriate to
the tolerance grade, whereby the average value of the measurements of the outside diameter made at
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a distance of d and 0,1dy, as well as from the end of the test pieces, shall be within the tolerance range
for dem specified in Table D.3.

D.3.1.2 Out-of-roundness

The out-of-roundness for straight lengths shall conform to Table D.3 when measured at the point of
manufacture. If other values for the out-of-roundness than those given in Table D.3 are necessary, they
shall be agreed upon between manufacturer and purchaser.

For coiled pipes, the maximum out-of-roundness shall be specified by agreement between manufacturer
and purchaser.

Table P.3 — Mean outside diameters, related tolerances and out-of-roundness of pipes
Dimensions inimillinjetres
Nomjinal Mean Tolerance of Out-ofiroundnessb
outside diameter outside diameter outside diameter (straight pipes)
dh dem Grade Aa Grade Ma
min. max.

1p 12,0 +0,3 1,0

1p 16,0 +0,3 1,0

2p 20,0 +0,3 1,0

2pb 25,0 +0,3 1,0

3p 32,0 +0,3 1,0

4p 40,0 +0,4 1,0

5p 50,0 +0,5 1,2

6B 63,0 +0,6 15

7B 75,0 +0,7 1,8

9p 90,0 +0,9 2,2

110 110,0 +1,0 2,7

135 125,0 +1,2 3,0

140 140,0 +1,3 34

140 160,0 +1,5 39

140 180,0 +1,7

200 200,0 +1,8

235 225,0 +2,1

230 250,0 +2,3

286 2866 +256

315 315,0 +2,9

355 355,0 +3,2

400 400,0 +3,6

450 450,0 +4,1

500 500,0 +4,5

560 560,0 +5,0

630 630,0 +5,7

a  Inaccordance with ISO 11922-1. Tolerances of the outside diameter are rounded up to the next 0,1 mm
b For straight pipes: Grade M (0,024d,).
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D.3.1.3 Wall thicknesses and related tolerances
The wall thickness, e, and the related tolerances shall conform to Table D.4.
Components intended to be welded shall have a minimum wall thickness of 1,9 mm.

Table D.4 — Wall thicknesses and related tolerances

Dimensions in millimetres

Nominal Wall thickness, e, and related tolerancesc
d?:rt Sldl e,, Pipe series S and standard dimension ratio, SDR
S10 S8 $6,3 S5 S4 <3 S3,2
SDR 21 SDR 17 SDR 13,6 SDR 11 SDR9 (\'\ SDR 7,4
NS
n en a en a en a en a en '\f}/ en a
2 1,3b +0,3 1,3b +0,3 1,3b +0,3 1,3b +0,3 1,4‘\(35"10,3 1,7 +0,3
6 13 | +03 | 13 | +03 | 13 | +03 | 15 | +03 | &8 | +03 | p2 | +04
0 1,3 +0,3 1,3 +0,3 1,5 +0,3 1,9 +0,3 () 2.3 +04 | 8 | +04
PS5 1,3 +0,3 1,5 +0,3 1,9 +0,3 2,3 10}{0 2,8 +04 | BS +0,5
2 16 | +03 | 19 | +03 | 24 | +04 | 29 |Gua | 36 | +05 | pa | +06
40 1,9 +0,3 2,4 +0,4 3,0 +0,5 3;2(3“ +0,5 4,5 +0,6 | 5,5 +0,7
0 2,4 +0,4 3,0 +0,5 3,7 +0,5 | W4 | o6 5,6 +0,7 6,9 +0,8
63 3,0 +0,5 3,8 +0,5 4,7 +0,6 99\5,8 +0,7 71 +0,9 3,6 +1,0
/5 3,6 +0,5 4,5 +0,6 5,6 &@ 6,8 +0,8 8,4 +1,0 10,3 | +1,2
D0 4,3 +0,6 5,4 +0,7 6,7 +08 8,2 +1,0 10,1 +1,2 23| +1,4
110 5,3 +0,7 6,6 +0,8 8,\1’\\6 +1,0 10,0 +1,2 12,3 +1,4 151 | +1,7
125 6,0 +0,8 7.4 +09 |2 +1,1 11,4 +1,3 14,0 +1,6 171 | +19
110 6,7 +0,8 8,3 +1‘0(.\E 10,3 +1,2 12,7 +1,4 15,7 +1,7 192 | +2,1
160 7,7 +0,9 9,5 @)\r\ 11,8 +1,3 14,6 +1,6 179 +1,9 01,9 | +2,3
180 8,6 +1,0 10,7 4] T 41,2 13,3 +1,5 16,4 +1,8 20,1 +2,2 | 246 | +2,6
S
200 9,6 +1,1 ’1@ +1,3 14,7 +1,6 18,2 +2,0 22,4 +2,4 P74 | +2,9
225 10,8 +1,2 ,\%,4 +1,5 16,6 +1,8 20,5 +2,2 25,2 +2,7 0,8 | +3,2
250 11,9 +1 Y 14,8 +1,6 18,4 +2,0 22,7 +2,4 279 +29 | 342 | +36
280 13,4 ,\@‘5 16,6 +1,8 20,6 +2,2 25,4 +2,7 31,3 +3,2 | 383 | +4,0
315 15,000 V+1,6 18,7 +2,0 23,2 +2,5 28,6 +3,0 35,2 +3,7 | 43,1 | +45
355 (6,?“ +19 21,1 +2,3 26,1 +2,8 32,2 +3,4 39,7 +41 | 485 5,0
doo 191 | w21 | 237 | +25 | 204 | 431 | 363 | +38 | 447 | +46 | §47 | +56
‘x
459.;\ 21,5 +2,3 26,7 +2,8 33,1 +3,5 409 +4,2 50,3 +5,2
I‘I\J 22 .0 o 2077 2.1 ke (el 2.0 A4 4 47 .o | il 2 - -
560 26,7 +2,8 33,2 +3,5 41,2 +4,2 - - 62,5 +6,4 - -
630 30,0 +3,1 37,4 +3,9 46,3 +4,8 - - 70,3 +7,2 - -

a  Tolerance of the wall thickness: 0,1e + 0,1 mm, rounded up to the next 0,1 mm.

b Ford, =12, a non-preferred wall thickness of 1,1 mm may be chosen.

¢ All dimensions correspond to ISO 4065.
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D.3.2 Dimensions of fittings

D.3.2.1 General

This Annex is applicable for the following types of fittings:

— electrofusion fittings;

— flange adaptors and loose backing flanges;

— mechan

ical fittings.

D.3.2.2 El

D.3.2.2.1 1
The dimens

In the case
requiremen

The mean if
not be less t

In case of ug
with an eleg

Key

D1 mean ing
L3+ 0,51

ectrofusion fittings

trofusion fitting.

Dimensions of sockets of electrofusion fittings

ons of sockets of electrofusion fittings (see Figure D.2) shall conform to Table D.5.

f a fitting having sockets of different sizes (e.g. reduction), each socket shall conform tp the
s of the corresponding nominal diameter.

iside diameter of the fitting in the middle of the fusion zone;,D1, shown in Figure D.2 |shall
han d,,. The manufacturer shall declare the actual maximuin)and minimum values of Dy and
L1 for determining suitability for clamping and joint assembly.

ing spigot end fittings, the outside tubular length of the fusion end shall allow the assembly

> from/that face

D, bore, wh|ich is the minimum diameter of the flow channel through the body of the fitting

N NN
| -
| | |
5
oL E,i,iLi,g,i,
Ly+L,i2

ide diametér in the fusion zone measured in a plane parallel to the plane of the mouth at a distafce of

L1 depth of penetration of the pipe or male end of a spigot end fitting. In case of a coupling without stop, it is not

greater than half the total length of the fitting

L, heated length within a socket as declared by the manufacturer, to be the nominal length of the fusion zone

L3 distance between the mouth of the fitting and the start of the fusion zone as declared by the manufacturer to be
the nominal unheated entrance length of the fitting (L3 2 5 mm)
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Figure D.2 — Dimensions of sockets of electrofusion fittings
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Table D.5 — Dimensions of sockets of electrofusion fittings

Dimensions in millimetres

D.3.7

Nominal diameter Depth of penetration Length of the
of fitting fusion zone
dn Ly L
min. max. min.
16 20 35 10
20 20 37 10
25 20 %40 10
32 20 44 10
40 20 49 10
50 20 55 10
63 23 63 11
75 25 70 12
90 28 79 13
110 32 85 15
125 35 90 16
140 38 95 18
160 42 101 20

.2.2 Other dimensions

Other dimensions of electrofusion fittings shallbe specified by the manufacturer.

D.3.2
Dime

Dime

D.4

.3 Flange adaptors and loose backing flanges

nsions and tolerances of flange adaptors for electrofusion shall be specified by the m

1nufacturer.

nsions of loose backing flanges shall be according to known national and Igternational
Stangards for flanges.

Mechanical eharacteristics

D.4.1 Mechahical characteristics of pipes and fittings

Whe
the h

h tested.as specified in Table D.6, using the indicated parameters, the components shall withstand
ydrestatic stress without bursting or leaking under the test conditions given in Table D.7.

© ISO

2015 - All rights reserved
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Table D.6 — Requirements for internal pressure testing

Characteristic Requirements Test parameters Test methoda
Hydrostatic (hoop) stress Time
MPa
H

Resistance to 12,0b >1 ISO 1167-1
‘;g‘ié“al pressure at PE-X 100: 12,5 1S0 1167-2

ISO 1167-3
Resistance to 4,6b >165 1SO 1167-1
1nteornal pregsure at| No failure (_iurmg PE-X 100: 4,8 1SO 11674
95°C test period

ISO H167-3
Resistance t 4.4b >1 000 ISO<1167-1
ggeo{:“al pregsure at PE-X 100: 4,7 150 1167-2

ISO 1167-3

b For matetjials complying with the reference curves.

a  Fittings shall be prepared in accordance with ISO 1167-3 and tested in accordance with IS@1167-1.

Table D.7 — Test conditions for internal pressure testing

Test parameters

End caps

Orientation

Type of test

Conditioning period

Free

Type Aaccording to ISO 1167-1

[naccordance with ISO 1167-1

Water-in-water or water-in-aira

a  In case of dispute, water-in-water shall be used.

D.4.2 Mechanical characteristics of valves

The valves ghall conform to the requirements of ISO 16135, ISO 16136, ISO 16137, 1SO 16138, ISO 16139,
or ISO 21787, as applicable, depending on the valve type.

D.5 Physjcal characteristics

D.5.1 Physical characteristics of pipes

When tested in aécordance with the test methods specified in Table D.8, using the indicated parameters,

the pipe sha|ll have physical characteristics conforming to the requirements given in Table D.8.

Table D.8 — Physical characteristics of pipes

Characteristic Requirements Test parameters Test method
Crosslinking Shall conform to I1SO 10147 ISO 10147
— peroxide PE-Xa 270 %b
— silane PE-Xb =65 %b
— electron beam PE-Xc 260 %P

a  The choice of method A or method B is free. In case of dispute, method B shall be used.

b Minimum requirement tested on pipe before delivery

70
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Table D.8 (continued)
Characteristic Requirements Test parameters Test method
Longitudinal reversiona |<3 % Temperature 110 °C ISO 2505
Wall thickness < 16 mm  |Original Length (-)ftes.t pllece 200 mm
Immersion time: 1h

appearance of pipe

shall remain Test method Free
Number of test pieces | Shall conform to
ISO 2505
Thermal stability tested |No failure during |End caps Type A according |ISO 1167-1
by resistance to internal |the test period to ISO 1167-1 1S0.1167-2
presgure at 110 °C Orientation Free
Conditioning period |According to
ISO 1167-2
Type of test Water-in-air
Hydrostatic (hoop) |[2,5 MPa
stress
Test temperature 110G
Test period 8760 h

a  The choice of method A or method B is free. In case of dispute, method B shall be used.

b Minimum requirement tested on pipe before delivery

D.5.2 Physical characteristics of fittings

Wheh tested in accordance with the test method specified in Table D.8, using the indicated parameters,
the fltting shall have physical characteristics canférming to the requirements given in Tablge D.8.

Table D.9 — Physical characteristics of fittings

(Gharacteristic Requireménts Test parameters Tedt method
Crosplinking Shall conform to 1SO 10147 1SO 10[147
— peroxide PE-Xa 270 %32
— silane PE-Xb 265%3
— electron beam 260 %a
PE-Xp
a  Ninimum requitement tested on fittings before delivery.

D.5.3 Physical characteristics of valves

In addition to the requirements of ISO 16135, ISO 16136, ISO 16137, ISO 16138, ISO 16139, ar ISO 21787,

as a nlitahle donendina an tho uyalua tuno thao nhucical charactarictice nfualuac chAall canfA rm to D 5 2
pricapte —aepenath S-ohtRe- Vet petHe- pPRySicareaaa e S eS 0 V- Ve S Sdr o Rte D4,

D.6 Fitness for purpose of the system

Fitness for purpose of the system shall be deemed to apply when test pieces assembled in accordance
with 12.2 and tested using the test methods and indicated parameters as specified in Table D.9
conforming to the requirements given in Table D.10.
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Table D.10 — General requirements for fitness for purpose of the system

Characteristic | Requirements Test parameters Test method
Hydrostatic No failure End caps Type A according to ISO 1167-1 ISO 1167-1
ir;;%éh ?ellsrtigi:i}(lfi Orientation Free IS0 1167-4

Test temperature 95 °C

Type of test Water-in-water or water-in-aira

Conditioning period |According to ISO 1167-1

Hydrostatic (hoop) |4,4 MPa

stress PE-X 100 4,7 MPa

Test period >1000h
Pull-out testp  |No failure Pull out force 1,5x Fin N EN712

S:;lgg the test Test temperature 23°C
Test period 1h

a  In case of|dispute, water-in-water shall be used.

b The force| F, shall be calculated using the following formula: F = Ly drz1 x PN
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Annex E
(normative)

Specific characteristics and requirements for industrial piping

E.1

E.1.1 General

This|Annex is applicable to the following types of polypropylene:

E.1.2 Material for components

The

variqus hydrostatic (hoop) stresses, in such a wdythat at each temperature, at least three f
fall ip each of the following time intervals:

In tefts lasting more than 8 760 h, any time which is reached at a certain stress and time 3
abovg the relevantseference curve may be considered as failure time.

The

(PP-H), Figure /E.2 (PP-B), Figure E.3 (PP-R), and Figure E.4 (PP-RCT) in the temperaty
10 °C to 95-2C are calculated using the following Formula (E.1) to Formula (E.8). The do

the
110

systems made from polypropylene (PP)

Material

olypropylene homopolymer (PP-H);

olypropylene block-copolymer (PP-B);

olypropylene random-copolymer (PP-R);

olypropylene random-copolymer with modified crystallinity (PP-RCT).

material shall be tested in accordance with 5.2 at 20 °C, 60 °C to 82 °C, and 95 °C, 4

10 h to 100 h;

100 h to 1 000 h;
1000 hto 8760 h;
38760 h.

values of the-minimum required hydrostatic strength [see reference curves given ij

referernce curves apply if tests with longer testing times are carried out at 80 °C, 90 °

1s well as at
ailure times

t least on or

n Figure E.1
re range of

tted lines of
L, 95 °C, and

9C,-as applicable. The Irmgpr testing tfimes shall be deduced from the extrapolation time

in [ISO 9080:2012

NOTE1 The reference curve for 110 °C has been determined separately by testing using water-i
not been derived from the values of Formula (E.1) to Formula (E.6).

limits given

n-air and has

First branch (i.e. the left hand portion of the curves as shown in Figure E.1, Figure E.2, and Figure E.3).

logo

— PP-H: logt =-46,364-9601,1- +20381,5-%+15,24'10g6

logo

— PP-B: logt =-56,086-10157,8 +23971,7-%+ 13,32-logo

© ISO 2015 - All rights reserved
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_ PP-R:logt =-55,725—9484,1.28% +25502,2-%+6,39-10ga (E.3)
— PP-RCT: (only one branch)

logo 1
logt =—-119,546—-23738,797- +52176,686-?+31,279-10g0' (E.4)

Second branch (i.e. the right hand portion of the curves as shown in Figure E.1, Figure E.2, and Figure E.3).

— PP-H: logt=—18,387+8918,5-%—4,1-10g6 (E.5)
— PP-B: logt=—13,699+6970,3-%—3,82-10g0 (E.6)
— PP-F:logt=—19,98+9507,0-%—4,11-10g6 (E.7)

NOTE 2  The calculation for PP is based on ISO 3213.
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Figure E.1 — Minimum required hydrostatic strength curves for PP-H
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Figure E.2 — Minimum required hydrostatic strength curves for PP-B
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Figure E.3 — Minimum required hydrostatic strength curves for PP-R
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Figure E.4 — Minimum required hydrostatic strength curves for PP-RCT
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When evaluated in accordance with 5.2, the applicable PP-types shall have a minimum required
strength, MRS, as given in Table E.1.

Table E.1 — MRS-values of PP-types

PP-type MRS-value
PP-H >10,0 MPa
PP-B >8,0 MPa
PP-R >8,0 MPa
PP-RCT >11,2 MPa
E.1.4 Material characteristics
The material from which the components are manufactured shall conform"to’the requirements given
in Taple E.2.
Table E.2 — Material characteristics of PP
Characteristic Requirementsa Test parameters Tesf method
Pignjent <Grade 3 Preparation of Compression or ISO 13949
dispgrsion test pieces microtome cutb
Charpy impact PP-H > 7 k] /m?2 Test temperatire 23°C IS0 179-2
resistance PP-B = 25 kJ/m2 Test pieces Notched Test method:
PP-R > 25 k]/m2 1SO 179/1eA
PP-RCT = 15 kJ/m?2
Meltjmass-flow (0,18 <MFR<0,5) Test temperature 230 °C ISO 1133-1
d .
rate [MFR) g/10 min Loading mass 2,16 kg
Number of test pieces |3
ore
(0,28 <MFR<1,1) Test temperature 190 °C
g/10qun Loading mass 5kg
Number of test pieces |3
Thermal No failure during Material Hydro- Time 1SO 1167-1
stabllity tested the test period static h ISO 11647-2
by rdsistafige'to (hoop)
internal pressure stress
at 11j0 °Ce D
MIrd
PP-H 1,9 28760
PP-B 1,4
PP-R 1,9
PP-RCT 2,6

¢ Testconditions are given in Table E.14.

b In case of dispute, the compression method shall be used.

shall be used.

e Alternative test method.

a  Conformity to these requirements shall be declared by the raw material producer.

d  In case of dispute, the test method agreed upon in the customer product specification with the raw material producer

© ISO 2015 - All rights reserved
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E.2 General characteristics: Colour

Components made from PP should preferably be grey (RAL 7032). Other colours shall be agreed upon
between manufacturer and purchaser.

NOTE

RAL-colour cards are obtainable from national standards institutes.

For colouring of grey components, titanium dioxide TiO7 (rutile type) is recommended.

E.3 Geometrical characteristics

E.3.1 Din

E.3.1.1 Di

The mean o
the tolerand

distance of ¢, and 0,1d,, as well as from the end of the test pieces shall be withinthe tolerance rang

dem specifie

NOTE
joints where
given in [SO 1]

E.3.1.2 Oy

The out-of-1
manufactur

Pipes with tolerances of Grade A given in ISO 11922-1 are used for,socket fusion and electrof

jensions of pipes

ameters and related tolerances

Ltside diameter, dem, and the related tolerances shall conform to Table E.3} appropridg
e grade, whereby the average value of the measurements of the outside diameter mad

d in Table E.3.

the peeling technique is used to prepare the pipe end for fusian:)Pipes with tolerances of Gr
1922-1 are used for socket fusion joints where the peeling technique is not used.

It-of-roundness

oundness for straight lengths shall conform to Table E.3 when measured at the poi
e [f other values for the out-of-roundness thain those given in Table E.3 are necessary,

te to
b at a
e for

usion
hde B

nt of
they

shall be agr¢ed upon between manufacturer and purchaser.
For coiled pipes, the maximum out-of-roundness'shall be specified by agreement between manufacturer
and purchager.
Table E.3 —Mean outside diameters, related
tolerances, and out-of-roundness of pipes
Dimensions in millinjetres
Nominal outside Mean-outside Tolerance of Out-of-roundnessb
diameter diameter outside diameter (straight pipes)
dn dem Grade Aa Grade Ba Grade Na
min. max.

12 12,0 +0,3 +0,3 1,2

16 16,0 +0,3 +0,3 1,2

20 20,0 +0,3 +0,3 1,2

25 25,0 +0,3 +0,3 1,2

32 32,0 +0,3 +0,3 1,3

40 40,0 +0,4 +0,4¢ 1,4

50 50,0 +0,5 +0,4c¢ 1,4

63 63,0 +0,6 +0,4 1,5

75 75,0 +0,7 +0,5 1,6

a
b

c Notin acc

In accordance with ISO 11922-1. Tolerances of the outside diameter are rounded up to the next 0,1 mm.

For straight pipes, Grade N for: dy <75 mm (0,008d, + 1,0 mm); 90 mm < dp < 250 mm (0,02dy,); dn > 250 mm (0,035dy,).

ordance with ISO 11922-1.
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