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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

ISQ, also take part in the waork [ISQ collabarates closely with the International Flect

Commission

International

The main tag

by the techmical committees are circulated to the member bodies for voting. Publication as an In
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patent rights

1ISO 15494 W
of fluids, Sub

This documd
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ISO 109
ISO 154

unplasti
compon

Annexes A, B and C form a normative part of this International Standard.

This correctd

in Table

in Table

(IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part’3.
k of technical committees is to prepare International Standards. Draft International Standarg
uires approval by at least 75 % of the member bodies casting a vote.

rawn to the possibility that some of the elements of this International Standard may be the
ISO shall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 138, Plastics<pipes, fittings and valves for th
committee SC 3, Plastics pipes and fittings for industrial applications.

nt has been prepared under a mandate given by theZEuropean Commission and the Eurog
ation and supports essential requirements of EU Directives.

pbf publication of this International Standard,\the following standards had been published
d for industrial applications, made from other types of plastic:

31 (all parts), Plastics piping systems.for industrial applications — Poly(vinylidene fluoride) (

03, Plastics piping systems .for. industrial applications — Acrylonitrile-butadiene-styre
bized poly(vinyl chloride) (P/C-U) and chlorinated poly(vinyl chloride) (PVC-C) — Specifi
bnts and the system — Metric series.

d version of IS©™15494:2003 incorporates the following corrections:
A.1, footnote-‘c”, the reference to Table D.4 has been deleted;

C.2, foetnote “c”, the reference to Table D.22 has been deleted.

otechnical

s adopted

ernational

subject of

b transport

pean Free
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DVDF)

ne (ABS),
bations for
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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) or polypropylene (PP), as applicable, intended to be used for
industrial applications above ground by authorities, design engineers, certification bodies, inspection bodies, test
laboratories, manufacturers and users.
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INTERNATIONAL STANDARD

ISO 15494:2003(E)

Plastics piping systems for industrial applications — Polybutene
(PB), polyethylene (PE) and polypropylene (PP) — Specifications
for components and the system — Metric series

1 Scope

This Interpational Standard specifies the characteristics and requirements for components\such as

and valvey

— polyb

— polyethylene (PE);

— polyp

intended t

This Interpational Standard is applicable to PB, PE or PP pipes, fittings, valves and ancillary equipr

joints and
suitability,
— chem
— indus
— powe
— electr
— the se
— agricu

— water

made from one of the following materials:

itene (PB);

opylene (PP);

b be used for thermoplastics piping systems in above-ground industrial applications.

to joints with components made of other plastics and non-plastics materials, depend

cal plants;
rial sewerage engineering;
engineering (cooling and-general-purpose water supply);
bplating and pickling-plants;
miconductor industry;
ltural production plants;

treatment.

bipes, fittings

nent, to their
ing on their

intended to be used for the conveyance of liquid’and gaseous fluids as well as of solid matter in fluids for
industrial applications such as:

NOTE 1

LV.Vi= ] 4 41 1 [P £ HH L 41 ra 4 + 4 ) 1
VVIICTTT TTICTVAIT, TiIauuridal TCyuratulio TUT SPTUITIL appiivaturio (T.Yy. wdadltl trTaulictit)y ayply.

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

Relevant regulations in respect of fire behaviour and explosion risk are applicable if applications are envisaged for
inflammable media.

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.

© I1SO 2003 — Al rights reserved
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Characteristics and requirements which are applicable to all three materials (PB, PE and PP) are covered by the
relevant clauses of this International Standard. Those characteristics and requirements which are dependent on the
material are given for each material in the relevant annex (see Table 1).

Table 1 — Material-specific annexes

Material Annex
Polybutene (PB) A
Polyethylene (PE) B
Polypropylene (PP) C

NOTE2 C
applicable, ma
for joint dimen

2 Norma

The following

mponents
y be used with components conforming to this International Standard provided they confornt to the r¢
s5ions and to the other relevant requirements of this standard.

tive references

normative documents contain provisions which, through reference‘in this text, constitute pr

conforming to any of the product standards listed in the bibliography or to national standards, as

quirements

bvisions of

this International Standard. For dated references, subsequent amendmeénts to, or revisions of, any of these
publications fo not apply. However, parties to agreements based on this{Jntérnational Standard are encpuraged to
investigate the possibility of applying the most recent editions of thehormative documents indicated below. For
undated refdrences, the latest edition of the normative document referred to applies. Members of ISQ and IEC
maintain registers of currently valid International Standards.

ISO 7-1, Pip¢ threads where pressure-tight joints are made-on the threads — Part 1: Dimensions, tolerances and
designation

ISO 179-2:1997, Plastics — Determination of Charpy impact properties — Part 2: Instrumented impact tefst

ISO 228-1, Ripe threads where pressure-tight joints are not made on the threads — Part 1: Dimensions, [folerances
and designation

ISO 265-1, Ripes and fittings of plastics ‘materials — Fittings for domestic and industrial waste pipe$ — Basic
dimensions: Metric series — Part 1. Unplasticized poly(vinyl chloride) (PVC-U)

ISO 472, Plajstics — Vocabulary

ISO 727-1, Rittings made from unplasticized poly(vinyl chloride) (PVC-U), chlorinated poly(vinyl chloridg) (PVC-C)
or acrylonitrife/butadieneystyrene (ABS) with plain sockets for pipes under pressure — Part 1: Metric serigs

ISO 1043-1, Plastics— Symbols and abbreviated terms — Part 1: Basic polymers and their special chargcteristics
ISO 1133, Plastics — Determination of the melt mass-flow rate (MFR) and the melt volume-flow ratd (MVR) of
thermoplastics

ISO 1167:1996, Thermoplastics pipes for the conveyance of fluids — Resistance to internal pressure — Test

method

ISO 1183-2, Plastics — Methods for determining the density of non-cellular plastics — Part 2: Density gradient
column method

ISO 2505-1:1994, Thermoplastics pipes — Longitudinal reversion — Part 1: Determination methods

ISO 2505-2:1994, Thermoplastics pipes — Longitudinal reversion — Part 2: Determination parameters

ISO 3126, Plastics piping systems — Plastics piping components — Measurement and determination of dimensions

© 1SO 2003 — All rights reserved


https://standardsiso.com/api/?name=0710a19e4f072a5a2d1fc7982070e339

ISO 15494:2003(E)

ISO 3213, Polypropylene (PP) pipes — Effect of time and temperature on expected strength
ISO 4065, Thermoplastics pipes — Universal wall thickness table

ISO 6964, Polyolefin pipes and fittings — Determination of carbon black content by calcination and pyrolysis —
Test method and basic specification

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

ISO/TR 10358, Plastics pipes and fittings — Combined chemical-resistance classification table

ISO/TR 14837, Determination of the thermal stability of polyethylene (PE) for use in gas pipes and fittifgs

ISO 11922-1:1997, Thermoplastics pipes for the conveyance of fluids — Dimensions and tolerances — Part 1:
Metric serles

ISO 12092, Fittings, valves and other piping system components made of unplasticized poly(vinyl chloride)
(PVC-U), thiorinated poly(vinyl chloride) (PVC-C), acrylonitrile-butadiene-styrene (ABS) and acrylonjitrile-styrene-
acrylester|(ASA) for pipes under pressure — Resistance to internal pressure — Test-method

ISO 12162, Thermoplastics materials for pipes and fittings for pressure~applications — Clasgjfication and
designation — Overall service (design) coefficient

ISO 12230, Polybutene (PB) pipes — Effect of time and temperature.on.the expected strength

ISO 13477, Thermoplastics pipes for the conveyance of fluids — Determination of resistance tq rapid crack
propagatign (RCP) — Small-scale steady-state test (S4 test)

ISO 13478, Thermoplastics pipes for the conveyance_ ©f" fluids — Determination of resistance tq rapid crack
propagatign (RCP) — Full-scale test (FST)

ISO 13949, Method for the assessment of theldegree of pigment dispersion in polyolefin pipes] fittings and
compounds

ISO 15853, Thermoplastics materials —«Preparation of tubular test pieces for the determination of the hydrostatic
strength of materials used for injection-moulding

ISO 1613%:—"), Industrial valves=—Ball valves of thermoplastics materials

ISO 1613¢:—1), Industrial valves — Butterfly valves of thermoplastics materials
ISO 16137:—"), Industrial valves — Check valves of thermoplastics materials

ISO 16138:—"), Indiistrial valves — Diaphragm valves of thermoplastics materials

ISO 16139:£-1); Industrial valves — Gate valves of thermoplastics materials

ISO 21787:—"), Industrial valves — Globe valves of thermoplastics materials

IEC 60364-1, Electrical installations of buildings — Part 1: Fundamental principles, assessment of general
characteristics, definitions

IEC 60449, Voltage bands for electrical installations of buildings

IEC 60529, Degrees of protection provided by enclosures (IP code) (Consolidated edition including Amendment 1)

1) To be published.
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3 Terms and definitions

For the purposes of this International Standard, the terms and definitions given in 1ISO 472 and ISO 1043-1, plus
the following apply.

3.1 Geometrical definitions

NOTE The symbols d,, and e correspond to dey and ey given in other International Standards such as ISO 11922-1.
3.1.1

nominal outside diameter

d

n
specified outside diameter of a component, which is identical to the minimum mean outside diameter, |d in

et em,min’
millimetres

NOTE The nominal inside diameter of a socket is equal to the nominal outside diameter of the cofresponding pipe.
3.1.2

outside diameter at any point

d

e
outside diameter measured through the cross-section at any point on a pipe, orthe spigot end of a fitting, rounded
up to the nedrest 0,1 mm

313
mean outside diameter
dem
measured lepgth of the outer circumference of a pipe, or the spigot end of a fitting, divided by = (~ 3,142), rounded

up to the nedrest 0,1 mm

3.1.4
mean insidg diameter of a socket
dim
arithmetic m¢an of two measured inside diametérs perpendicular to each other

315
nominal siz¢ of flange
DN
numerical dgsignation for the size\of a flange for reference purposes, related to the manufactured dimension in
millimetres

3.1.6
out-of-roundiness
difference bgtween the measured maximum outside diameter and the measured minimum outside diameter in the
same cross-sectional plane of a pipe, or the spigot end of a fitting, or the difference between the [measured
maximum ingidé diameter and the measured minimum inside diameter in the same cross-sectional plane of a
socket

3.1.7

nominal wall thickness

n

wall thickness, in millimetres, corresponding to the minimum wall thickness, e,

3.1.8

wall thickness at any point

e

measured wall thickness at any point around the circumference of a component, rounded up to the nearest 0,1 mm

4 © 1SO 2003 — All rights reserved
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i as shown in

)

compounding

s plant by a
he complete

s International

31.9
pipe series
S
dimensionless number related to the nominal outside diameter, d,,, and the nominal wall thickness, e,
NOTE 1 The pipe series S is related to the pipe geometry as shown in equation (1):

S - dn — ey

2e,

NOTE 2  Flanges are designated on the basis of PN.
3.1.10
standard dimension ratio
SDR
ratio of thg nominal outside diameter, d,,, of a pipe to its nominal wall thickness, e,
NOTE In accordance with ISO 4065, the standard dimension ratio SDR and the pipe_series S are relate
equation (2):

SDR §2S +1
3.2 Defjnitions of materials
3.21
virgin material
material inl a form such as granules or powder that has not been previously processed other than for
and to which no reprocessable or recyclable materials have:been added
3.2.2
reprocessable material
material prepared from clean unused rejected pipes, fittings or valves, produced in a manufacturer
process sfich as moulding or extrusion, whichhwill be reprocessed in the same plant and for which
formulatiop or material specification is known
NOTE 1 Such material may include trimmings from the production of such pipes, fittings and valves.
NOTE 2 In the case of valves, only)those thermoplastics parts which are made from material conforming to th
Standard nfay be considered as reprocessable material.
3.3 Defjnitions related to material characteristics
3.31
lower confidengce limit
O-LCL . 3 . . . . .
quantity with_the dimensions of stress, expressed in megapascals, which can be considered as a pr

operty of the

material and represents the 97,5 % lower confidence limit of the predicted long-term hydrostatic strength at a given
temperature, T, and time, ¢, determined by pressurizing internally with water

3.3.2
minimum
MRS

required strength

value of ;| at 20 °C and 50 years, rounded down to the next lower value in the R 10 series when oj | is less
than 10 MPa, or to the next lower value in the R 20 series when o | is greater than or equal to 10 MPa

NOTE

The R 10 and R 20 series are the Renard number series as defined in ISO 3 and ISO 497.

© I1SO 2003 — Al rights reserved
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design stress

O

NOTE

S
allowable stress, in megapascals, for a given application or set of service conditions

R 10 or R 20 series, as applicable:

It is derived by dividing the MRS by the coefficient C, as in equation (3), then rounding to the next lower value in the

®)

MRS
Og = T
3.34
overall serv|ce (design) coefficient

C
overall coeff

properties of

3.3.5

melt mass-f

MFR

cient, with a value greater than one, which takes into consideration service conditions as

ow rate

value relating to the viscosity of a molten plastics material at a specified temperature and rate of shear,

in grams per|ten minutes (g/10 min)

3.4 Definitions related to service conditions

3.4.1

nominal pressure

PN

numerical dpsignation used for reference purposes and related to the mechanical characteristi
components jof a piping system

NOTE 1 A |pressure, in bars, numerically equal to PNtis identical to the maximum allowable pressure, PS, ag

EU Directive 9

NOTE 2

10

PN = —

g
J

where

Fa
which can bg
calculated usif

7/23/ECC (PED), if both pressures are-taken at 20 °C.

r plastics piping systems conveying water, PN corresponds to the maximum continous operating pres
sustained for water at 20 °€~for 50 years, based on the minimum overall service (design) co¢g
g the following equation:

s

2004
SDR -1

is expressed in N/mm?;

the components of a piping system other than those represented in the lower confidence lim

vell as the
it, O-LCL

expressed

cs of the

defined by

sure in bars
fficient and

(4)

is-expressed in bars 2

2) 1bar=0,

1 MPa = 105 N/mm?2.

© 1SO 2003 — All rights reserved
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3.4.2

hydrostatic stress

O

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

NOTE 1 The hydrostatic stress, in megapascals, is related to the applied internal hydrostatic pressure, p, the wall thickness,

e, at any point and the mean outside diameter, d,,,,, of a pipe and calculated using the following equation:

(®)

NOTE 2 [Eguatiom(5)isappticabtetopipesomnty:

3.4.3
long-term hydrostatic stress
constant hydrostatic stress that is maintained in a component for a sustained period of time

4 Sympols and abbreviated terms

41 Symbols

C gverall service (design) coefficient (design factor)
dg gutside diameter (at any point)
dom hean outside diameter

dim mean inside diameter of socket
d, mominal outside diameter

DN mominal size of flange

e vall thickness (at any point)

en mominal wall thickness

Iy free length

p internal hydrostatic pressure

T temperature

t trme

0 density of material

o hydrostatic stress

OicL lower confidence limit

Oy design stress

© 1SO 2003 — Al rights reserved 7
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4.2 Abbreviations

MFR melt mass-flow rate

MOP maximum operating pressure

MRS minimum required strength

oIT oxidation induction time

PB polybutene

PE pollethylene

PP polypropylene

PP-H polypropylene homopolymer

PP-B polypropylene block-copolymer

PP-R polypropylene random-copolymer

PN nominal pressure

PS makimum allowable pressure

PT tes| pressure (corresponds to the symbol p usually used)

S pipg series

SDR staphdard dimension ratio

TIR trug¢ impact rate

5 Material

5.1 General

The material|/from which the componénts are made shall be PB, PE or PP, as applicable, to which are ag
additives that are needed to_facilitate the manufacture of pipes and fittings conforming to this In
Standard.

If additives afe used, theyshall be uniformly dispersed.

Additives shall not;be used, separately or together, in quantities sufficient to impair the fabrication or fus
characteristi¢s of\the components or to impair the chemical, physical or mechanical characteristics as s

this Internatipnal Standard.

ded those
ternational

on-jointing
pecified in

5.2 Hydrostatic strength properties

The material shall be evaluated in accordance with ISO 9080 where a pressure test is carried out in accordance
with ISO 1167 to find the MRS-value in accordance with ISO 12162. The test shall be carried out using test pieces
of pipe series S < 16.

Conformity of the relevant material to the reference curves given for PB (see Annex A), PE (see Annex B) and PP
(see Annex C) shall be demonstrated in accordance with the applicable annex to this International Standard. At
least 97,5 % of the data points shall be on or above the reference curves.

The material shall be as classified by the raw-material producer.

© 1SO 2003 — All rights reserved
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Where fittings and valves are manufactured from the same material as pipes, the material classification shall be the
same as for pipes.

For the classification of a material intended only for the manufacture of fittings and valves, an injection-moulded or
extruded test piece in the form of a pipe shall be used (see Figure 1) and the test pressure applied in accordance
with ISO 1167. The free length /; shall be 3d,,, as defined in ISO 15853.

1
) /
© -4
1Y
| S—
Lo
2
—
© -4 A | _
A
| W—
lo

Key

1 End cap
2 Injectipn-moulded end

Figure 1 — Free length, /, of test piece

5.3 Other characteristics of material

Details of requirements on other characteristics of PB, PE and PP material are given in the applicable jannex to this
Internationjal Standard.

5.4 Reprocessable and recyclable material

The use of reprocessable material obtained during the production and testing of components in accordance with
this International Standard is permitted in addition to virgin material, provided that the requirements of this
International Standard are fulfilled.

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

© 1SO 2003 — Al rights reserved 9
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5.5 Parts

5.5.1

not made from PB, PE or PP

General

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

Materials and constituent elements used in making a particular component (including rubber, greases and any
metal parts that may be used) shall have resistance to the external and internal environments which is comparable
to that of all other elements of the piping system.

Materials ot
adversely ef

5.5.2 Meta
All metal par

When dissim
galvanic corr

5.5.3 Seali
Sealing mate

5.5.4 Othe

Greases or |

ier than PB, PE or PP in contact with components conforming to this International Standar

ct the performance of the components or initiate stress cracking.

lic materials
s susceptible to corrosion shall be adequately protected.

ilar metallic materials are used which can be in contact with moisture, steps shall be takg

psion.

hg materials

H shall not

n to avoid

rials shall have no detrimental effects on the properties 6fthe components, joints and assenpblies.

F materials

Libricants shall not exude onto fusion-jointing-areas and shall not affect the long-term perfg

materials conforming to this International Standard.

6 Gener

6.1
When viewe
and free fror
Standard. TH

Each end of

6.2 Coloy

hl characteristics

Appearance

l without magnification; the internal and external surfaces of the components shall be smg
h any scoring, cavities and other surface defects that would prevent conformity to this In

e components §hall not contain visible impurities.

B component shall be square to its axis and shall be deburred.

r

rmance of

oth, clean
fernational

The colour of the components will depend on the material used and shall be as given for PB, PE or PP in the
applicable annex to this International Standard.

NOTE

respect of its purpose or contents for the location in which the components are intended to be used.

Components

10

for external above-ground installations shall be adequately protected against UV radiation.

Attention is drawn to the need to take account of any relevant legislation relating to the colour coding of piping in

© 1SO 2003 — All rights reserved
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7 Geometrical characteristics

7.1 General

Dimensions shall be measured in accordance with ISO 3126 at (23 +£2) °C after the component has been
conditioned for at least 4 h. The measurements shall not be made less than 24 h after manufacture.

The illustrations given in this International Standard are schematic sketches only, to indicate the relevant
dimensions. They do not necessarily represent manufactured components. The dimensions given shall be
followed. Dimensions not given shall be as specified by the manufacturer.

7.2 Diameters and associated tolerances

For compgnents made from PB, PE or PP, as applicable, the diameters and associated tolerances shall conform to
the applicgble annex to this International Standard.

The out-oftroundness shall be measured at the point of manufacture.

7.3 Wall thicknesses and associated tolerances

For comppnents made from PB, PE or PP, as applicable, the wall thicknesses and associated tol¢rances shall
conform tq the applicable annex to this International Standard.

7.4 Angles

The permifted deviation from the nominal or declared angle of.a non-linear fitting (i.e. the change in difection of the
axis of thelflow through the fitting) is + 2°.

NOTE The preferred nominal angle for a non-linear fitting is 45° or 90°.
7.5 Layjing lengths

The layind lengths for fittings and valves shall be as declared by the manufacturer.

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

7.6 Thrpads

Threads Used for jointing shall conform to ISO 7-1. Where a thread is used as a fastening thread for jointing an
assembly [e.g. union nuts), a thread conforming to ISO 228-1 is preferred.

7.7 Meghanical 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 components conforming 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.
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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

leakage when tested in accordance with ISO 1167 (for fittings, together with ISO 12092) under the test conditions
specified for PB, PE or PP in the applicable annex to this International Standard.

8.2 Calculation of the test pressure for components

8.2.1 Pipes

The hydrostdtic test pressure, PT, in bars, shall be determined for pipes using the following equation:

o =PT dem ~ €min (6)

2emin
where o is thie hydrostatic stress for PB, PE or PP as given in the applicable annex to-this International Standard.

8.2.2 Fittings

The hydrostgtic test pressure, PT, in bars, shall be determined for fittings using equation (7). For S and SDR, the
respective values for the corresponding pipe shall be taken.

pr_10c _ 200 (7)
S SDR -1
8.2.3 Valves

The hydrostatic test pressure, PT, in bars, is defined for valves in ISO 16135, ISO 16136, ISO 16137, 150 16138,
ISO 16139 of ISO 21787, as applicable, depending on the valve type.

9 Physiqgal characteristics

The physicall characteristics of components made from PB, PE or PP shall conform to the applicable anhex to this
International [Standard.

10 Chemilcal characteristics

10.1 Effec1s on the component material(s)

Where fluids other than water are to be conveyed, the effect of the fluid on the component material(s) may be
established by consulting the component manufacturer or by reference to ISO/TR 10358.

10.2 Effects on the fluids

Where fluids other than water are to be conveyed, the effect on the fluids may be established by consulting the
component manufacturer.

12 © 1SO 2003 — All rights reserved
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11 Electrical characteristics

The electrical protection which has to be provided during the fusion-jointing process will depend on the
characteristics of the electrical power supply.

NOTE The component relevant to the fusion-jointing process is part of an electrical system defined in IEC 60364-1 and in
IEC 60449.

Protection against direct contact with live parts (live conductors) is required in accordance with IEC 60529. This
protection is a function of the work site conditions.

Th rf £ ol £ Ll ry + 1 + laall HO l oot 1 'y
€ surrfagermsmormetermmat PSS Stiaimrersurc TimmTirTTretuiiar Teorstialiit.

12 Perfprmance requirements

12.1 General
When components made from the same material, conforming to this International“Standard, are jointed to each
other, all pipes, fittings and valves, as well as the joints between them, shall.conform to the requirgments of the
applicablelannex to this International Standard.

NOTE If test pressures defined for pipes are used for assemblies made from components of dissimilar materials (e.g.
threaded jqints or flanged joints), the resulting strain exceeds the strainieccurring under service conditions.|These strains
inevitably chuse leakage. Therefore, in this International Standard, the timesrelated strain behaviour of the assemblies is taken
into account and test pressures derived from the isochronous stress-strain diagram are used.

12.2 Preparation of test assemblies
12.2.1 General

The joints [shall be tested using pipes and fittings-¢onforming to this International Standard.

The prepgration of test assemblies shall take into account tolerances related to component manyfacture, field
assembly [and the equipment used, ambient-temperature variations during installation and, where| appropriate,
sealing material and associated tolefances.

Test assemblies for pressure tests shall be closed with pressuretight end-load-bearing end caps, plugs or flanges
which shall be provided withCeonnections for the entry of water and release of air.

12.2.2 Heated-tool jointing

12.2.2.1 |Butt fusion jointing

Pipes and|spigot-ended fittings designed for jointing by butt fusion shall be prepared and assembled im accordance
with the manufacturer's instructions.

12.2.2.2 Socket fusion jointing

Pipes and fittings designed for jointing by socket fusion shall be prepared and assembled in accordance with the
manufacturer's instructions.

12.2.2.3 Saddle fusion jointing

Pipes and fittings designed for jointing by saddle fusion shall be prepared and assembled in accordance with the
manufacturer's instructions.
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12.2.3 Electrofusion jointing

Pipes and fittings such as couplers or saddles designed for jointing by electrofusion shall be prepared and
assembled in accordance with the manufacturer's instructions.

In addition, socket fusion fittings shall be assembled at the maximum radial clearance identified for testing
purposes. For couplings of nominal outside diameter 4, > 225 mm, the adjoining pipes shall be arranged to provide

an angular deflection of 1,5°.

12.2.4 Sadd

le fittings

Saddle fittind
be fusion-joi
permitted op

WARNING -
pressurized

Threaded ca

12.2.5 Mech

Pipes and fi
manufacture

12.3 Fusio

The compor]
Standard ma3
to give a join
from the fusi

13 Classi

The classific
pressure PN

The classific
standard dim

Valves shall
ISO 16139 o

n

S (for electrofusion and heated-tool fusion) which are designed for jointing T0 a pressurize
hted to a test pipe while the pipe is pneumatically or hydraulically pressurized to cthe
brating pressure specified in the manufacturer's instructions.

pneumatically. In addition, relevant safety regulations should be taken ifto"account.

bs on saddle fittings shall be assembled for testing without any mechanical support.
anical jointing

ttings designed for mechanical jointing shall be prepared-and assembled in accordanc
['s instructions.

-jointing compatibility of components and materials

ent manufacturer shall declare which components and materials conforming to this In
y be fusion-jointed using the same procedure, (€.g. fusion-jointing times, temperatures and
t which conforms to the requirements of. this International Standard. If there is a need for
bn-jointing procedure, the manufacturer shall state this.

fication of components

ption of pipes shall be based on the pipe series S or the standard dimension ratio SDR or tf
as applicable.

ption of fittings shall be based on that of the corresponding pipe together with the pipe serie
ension ratio SDR/or the nominal pressure PN, as applicable.

be classified in accordance with the requirements of ISO 16135, ISO 16136, ISO 16137, |
[ 1ISO 21787, as applicable, depending on the valve type.

pipe shall
maximum

- Precautions to minimize the risk of injury should be taken, particularly when the tegt piece is

b with the

fernational
bressures)
deviations

e nominal

s S or the

50 16138,

14 Design of a thermoplastics piping system for industrial applications

NOTE
for industrial a

pplications, only general guidance can be given.

Due to the fact that there are several calculation methods available for the design of thermoplastics piping systems

For the design of a piping system (e.g. determination of the maximum allowable pressure, pg), the following
parameters should be taken into account:

14

the temperature, T, usually constant (if not, then Miner's rule should be used);
the pressure, p, usually constant (if not, then Miner's rule should be used);

the lifetime, ¢ (usually 25 years);
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— the stress, g, calculated using the equations given in the first clause of Annex A, B or C, as applicable;
— the chemical resistance of the material to the fluid;

— the required design factor, C;

— the influence of wear and abrasion by any solid matter in the fluid;

— the influence of changes in length (caused by temperature, swelling, internal pressure);

— the kind of installation (fixed, floating, etc.);

— the distances between supports in the installed piping system.
With thes¢ parameters, together with the minimum required hydrostatic strength curves, alpiping syistem can be

designed [taking into account any national and/or local requirements and, where appropriate, backed up by
experimerjtal design methods.

15 Inst3llation of piping systems

For the ingtallation of components conforming to this International Standard; national and/or local requjrements and
relevant cpdes of practice shall apply.

In addition, the pipe manufacturer may provide a recommended practice for installation covering trangport, storage
and handljng of the components, as well as their installation in”accordance with applicable national and/or local
requiremepts.

For exterrlal above-ground installation, additional requirements depending on the climate shall bg agreed on
between manufacturer and purchaser.

16 Declaration of compliance

The manufacturer shall declare compliance with this International Standard by marking components i accordance
with clausg 17.

17 Marking

17.1 General

Marking elements-shall be printed or formed directly on the component, or printed on a label or the packaging, in
such a waP/ that legibility is not affected by storage, weathering, handling or installation.

NOTE The manufacturer is not responsible for the marking on a component becoming illegible due to actions caused
during installation and use such as painting, scratching or covering over, or the use of detergents, etc., unless agreed with or
specified by the manufacturer.

Marking shall not initiate cracks or other types of defect which adversely influence the performance of the
component.

If printing is used, the colour of the printed information shall differ from the basic colour of the component.

The size of the marking shall be such that the marking is legible without magnification.
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17.2 Minimum required marking of pipes

The minimum required marking of pipes is given in Table 2.

Pipes shall be marked at intervals of maximum 1 m, at least once per pipe.

Table 2 — Minimum required marking of pipes

Information

Marking or symbol

Number of this International Standard

ISO 15494

17.3 Minim

The minimun

Manufacturer's name and/or trade mark

Name or symbol

Manufacturer's information

Nominal outside diameter, d,, e.g. 110
Nominal wall thickness, e, e.g. 10,0
girpe series S or standard dimension ratio SDR e.g. S5o0r SDR 11
(r:gminal pressure PN e.g. PN 10
Material @ e.g. PP

b

@ If more than one type of material could be involved, the exact typeshall be indicated.

b To provide traceability, the following details shall be given:
— the production period (year and month), in figures or jn code form;
— aname or code for the production site if the manufacturer is producing at different sites.

um required marking of fittings

N required marking of fittings is given.in-Table 3.

16
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Table 3 — Minimum required marking of fittings

Information Marking or symbol
Number of this International Standard 2 ISO 15494
Manufacturer's name and/or trade mark Name or symbol
Nominal outside diameter(s), d, e.g. 63-32-63
Nominal wall thickness, e, 5,8
g[pe series S or standard dimension ratio SDR e.g. S5o0r SDR 11
g;minal pressure PN e.g. PN 10
Nominal size DN P e.g. DN 50
Material © e.g. PP
Manufacturer's information d

@  This information shall be marked at least on the packaging.
b Applicable to flanges only.

the packaging.

d  For fittings with d, > 32 mm, the following details shall be given(to provide traceability:

— the production period (year and month), in figures or in\code form;
— aname or code for the production site if the manufacturer is producing at different sites.

€ If more than one type of material could be involved, the exact type shallybe indicated at least on

17.4 Minimum required marking of valves

Valves sh
ISO 16134

or ISO 21787, as applicable, depending on the valve type.

bll be marked in accordance with the.requirements of ISO 16135, ISO 16136, 1SO 16137

, 1ISO 16138,

© I1SO 2003 — Al rights reserved
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Annex A
(normative)

Specific characteristics and requirements for industrial piping systems

made from polybutene (PB)
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Figure A.1 — Minimum required hydrostatic strength curves for PB
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A.1.2 MRS-value

When evalua

A.1.3 Othe

ted in accordance with 5.2, PB material shall have an MRS at least equal to 12,5 MPa.

r characteristics of material

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

Characteristic Requirement? Test parameters Test method
Melt mass-flowv MFR < 3,0 g/10 min | Temperature 190 °C ISO_1133
rate (MFR) Load 5 kg
Pigment < Grade 3 Preparation of test pieces | Compression or microtome 1ISO 13949
dispersion procedure ?
Thermal stabflity No failure during test | End caps Type A as specified in ISO 1167
assessed by period ISO 1167:1996
detgrmlnlng Orientation Not specified
resistance to e . e
; Conditioning period As specified in'tSO 1167
internal pressure S
at 110 °C © Type of test Water-in-ait
Hydrostatic (hoop) stress 2,4 MPa
Test temperature 110 °C
Test period 8 760:h
a8  Conformity to these requirements shall be declared by the raw-material producer.
b Incases o dispute, the compression procedure shall be used.
€ Carried out as a type test only. The results from assessment in accordance with ISO 9080 shall be taken into account.
A.1.4 Crystallization
Due to the glow crystallization and shrinkage ‘which take place after PB has been cooled from the mqlten state,
physical and| mechanical testing shall bé delayed after extrusion or moulding for a period of at least 1(J days at a
temperature pf (20 £ 5) °C.
A.2 General characteristics — Colour
Components| made fromPB should preferably be grey (RAL 7032)3). Other colours shall be agreed oh between
manufacturef and purchaser.
A.3 Geometrical-characteristies

A.3.1 Dimensions of pipes

A3.1.1

The mean outside diameter, d,,

0,1d,, from th

Diameters and associated tolerances

e end of the test piece, shall be as specified in Table A.2.

3) RAL colour cards are obtainable from national standards institutes.

20

determined as the average value of measurements made at distances of 4, and
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The out-of-roundness, measured at the point of manufacture, shall be as specified in Table A.2. If values for the
out-of-roundness other than those given in Table A2 are necessary, they shall be agreed on between
manufacturer and purchaser.

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

Dimensions in millimetres

Nominal Mean Tolerance on Out-of-roundness P
outside diameter outside diameter outside diameter @ (straight pipes)
dn dem
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 +'0y4 1,0
50 50,0 +0,5 1,2
63 63,0 +0,6 1,6
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
140 140,0 +1,3 34
160 160,0 +1,5 3,9

a

b

The tolerances corfespond to Grade A of ISO 11922-1:1997.

The tolerances correspond to Grade M of ISO 11922-1:1997.

© I1SO 2003 — Al rights reserved
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A.3.1.3 Wall thicknesses and associated tolerances
The wall thickness, ¢, and the associated tolerance shall be as specified in Table A.3.

Components which are intended to be welded shall have a wall thickness of at least 1,9 mm.

Table A.3 — Wall thicknesses and associated tolerances

Dimensions in millimetres

Nominal Wall thickness, ¢, and related tolerance @
outside N . . R .
diameter Pipe-series-S-and-standarddimensionratio SBR
S 10 S8 S6,3 S5 S4 S 3,2
SDR 21 SDR 17 SDR 13,6 SDR 11 SDR 9 SDR 7,4
d, e e e e e e
min. b min. b min. b min. b min. b min b
12 1,3¢ +0,4 1,3¢ +0,4 1,3¢ +0,4 1,3¢ +0,4 1,4 +0,4 1,7 +0,4
16 1,3 +0,4 1,3 +0,4 1,3 +0,4 1,5 +0,4 18 +0,4 2,2 +0,5
20 1,3 +0,4 1,3 +0,4 1,5 +0,4 1,9 +0,4 2,3 +0,5 2,8 +0,5
25 1,3 +0,4 1,5 +0,4 1,9 +0,4 2,3 +0,5 2,8 +0,5 3,5 +0,6
32 1,6 +0,4 1,9 +0,4 2,4 +0,5 29 +)0,5 3,6 +0,6 4,4 +0,7
40 1,9 +0,4 24 +0,5 3,0 +0,5 K +0,6 4,5 +0,7 5,5 +0,8
50 2,4 +0,5 3,0 +0,5 3,7 +0,6 4.6 +0,7 5,6 +0,8 6,9 +0,9
63 3,0 +0,5 3,8 +0,6 4,7 +0,7 5,8 +0,8 71 +1,0 8,6 +1,1
75 3,6 +0,6 4,5 +0,7 5,6 +0/8 6,8 +0,9 8,4 +1,1 10,3 +1,3
90 4,3 +0,7 5,4 +0,8 6,7 +0,9 8,2 +1,1 10,1 +1,3 12,3 +1,5
110 5,3 +0,8 6,6 +0,9 81 +1,1 10,0 +1,2 12,3 +1,5 15,1 +1,8
125 6,0 +0,8 7,4 +1,0 9,2 +1,2 11,4 +1,4 14,0 +1,6 17,1 +2,0
140 6,7 +0,9 8,3 +54d 10,3 +1,3 12,7 +1,5 15,7 +1,8 19,2 +2,2
160 7,7 +1,0 9,5 +1,2 11,8 +1,4 14,6 +1,7 17,9 +2,0 | 21,9 +2,4
@  All dimensjons correspond to those given'in ISO 4065.
b The tolerafces have been calculated from the expression (0,1e + 0,2) mm and rounded up to the nearest 0,1 mm.
¢ A non-preferred wall thicknégs'ef 1,1 mm is also permitted.
A.3.2 Dime@nsions of fittings

A.3.2.1 General

This annex is applicable to the following types of fitting:
— socket fusion fittings;

— electrofusion fittings

— flange adaptors and loose backing flanges;

— mechanical fittings.
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A.3.2.2 Socket fusion fittings

A.3.2.21 Types of socket fusion fitting
Socket fusion fittings (see Figure A.2) shall be classified as one of two types, as follows:

— Type A: Fittings intended to be used with pipes having dimensions as given in A.3.1 where no machining of
the outside surface 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 manufacturer's instructions.

A.3.2.2.2 | Diameters and lengths of sockets

The nomipal outside diameter(s), d,, of a socket fusion fitting shall correspond to, and-be ‘desigrfated by, the
nominal ojitside diameter(s) of the pipe(s) for which it is designed.

The diamgters and lengths of sockets of type A socket fusion fittings shall be as specified in Table A.i. For type B
socket fusjon fittings, the socket diameters and lengths shall be as specified in Table"A.5.

Ls1
Ls
LSZ
Ls3
[= le.
A~
——— e —— e T". —_——— _bm
b ©
A~
NN §

Key
d, nominpl outside diameter
d inside |[diameter of socket mouth

s1

dy, inside dfameter of socket Toot, &, the nside diameter of @ circufar pfane parattet to the ptane of the socket mouth and
located a distance L (the reference socket length) from the socket mouth

dy;  minimum diameter of flow channel (bore) through body of fitting

L. reference socket length, i.e. the theoretical minimum socket length used for calculation purposes
¢1 actual length of socket, i.e. the distance from the socket mouth to the shoulder, if any
Ly, heated length of socket, i.e. the depth of penetration of the heated tool into the socket
Ly insertion length, i.e. the depth of penetration of the pipe into the socket

Ly, heated length of pipe, i.e. the depth of penetration of the pipe into the heated tool

Figure A.2 — Diameters and lengths of socket fusion fittings
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Table A.4 — Diameters and lengths of sockets of type A socket fusion fittings

Dimensions in millimetres

Nominal | Mean Mean inside diameter Out-of- Bore | Reference | Heated socket | Penetration of

outside | outside roundness socket length pipe into socket

diameter | diameter|  Socket Socket length

of pipe | of pipe mouth root
dy dem dg1m dgom dg3® LgPe Ly® Lgg®
min. min. 9 min. 9 max. min. min. min. max. min. max.

16 16,0 15,0 | +05| 14,8 [ +0,5 0,55 9,0 13,3 10,8 13,3 9,8 12,3
20 20,0 19,0 |+05| 18,8 [ +0,5 0,55 13,0 14,5 12,0 14,5 11;0 13,5
25 25,0 238 |+06| 23,5|+0,6 0,65 18,0 16,0 13,5 16,0 12,5 15,0
32 32,0 30,7 | +0,6| 30,4 | +0,6 0,65 25,0 18,1 15,6 18,1 14,6 17,1
40 40,0 38,7 |+06 | 383 |+0,6 0,65 31,0 20,5 18,0 20,5 17,0 19,5
50 50,0 48,7 |+0,6 | 48,3 [ +0,6 0,75 39,0 23,5 21,0 23,5 20,0 22,5
63 63,0 616 |+06| 61,1 |+0,6 0,75 49,0 27,4 249 27,4 23,9 26,4
75 75,0 73,2 |+08 (719 |+0,8 1,00 58,2 31,0 28,5 31,0 27,5 30,0
90 90,0 878 |+1,0( 864 |+1,0 1,20 69,8 85,5 33,0 35,5 32,0 34,5
110 110,0 107,3 | +1,21105,8( +1,0 1,40 85,4 41,5 39,0 41,5 38,0 40,5

2  Only appligable if a shoulder exists.

b Reference|socket length L_ = 0,3d, + 8,5 mm.

¢ Actual length of socket L, > L.

d  Heated sofket length L, > L5 + 1,0 mm:
Minimum heated socket length Ls2,min =L ,—2,5mm.
Maximum heated socket length Ly, .. = L.

€ Minimum penetration of pipe into socket Ly min = L «(3,9'mm.

Maximum penetration of pipe into socket L., . = L .~ 1,0 mm.

Heated lerjgth of pipe L., > Lg,.
9 Tolerance$ rounded up to the nearest 0,1(mny:
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Table A.5 — Diameters and lengths of sockets of type B socket fusion fittings

Dimensions in millimetres

Nominal | Mean outside Mean inside diameter Out-of- | Bore | Reference Heated Penetration
outside | diameter of roundness socket socket of pipe into
diameter pipe Socket Socket length length socket
of pipe mouth root
dn dom dgm dgom dg3 ® LgPe Lgy® Lgg®f
min. | max. min. 9 min. 9 max. min. min. min. | max. [ min. | max.
16 15,8 | 16,0 150 | +0,5 | 148 | +0,5 0,55 9,0 13,3 10,8 | 13,3 | 9,8 | 12,3
20 19,8 | 20,0 19,0 | +0,5 | 188 | +0,5 0,55 13,0 14,5 12,0 | 145 | 11,0 | 13,5
25 248 | 250 | 238 | +0,6 | 23,5 | +0,6 0,65 18,0 16,0 13,5 | (160 | 12,5 | 15,0
32 31,8 320 | 30,7 | +0,6 | 304 | +0,6 0,65 25,0 18,1 156 (18,1 || 14,6 | 17,1
40 39,8 | 40,0 | 38,7 | +0,6 | 383 | +0,6 0,65 31,0 20,5 18;0 | 20,5 || 17,0 | 19,5
50 49,8 | 50,0 | 48,7 | +06 | 483 | +0,6 0,75 39,0 23,5 21,0 | 23,5 | 20,0 | 22,5
63 62,7 | 630 | 616 | +0,6 | 61,1 | +0,6 0,75 49,0 27,4 249 | 27,4 || 23,9 | 26,4
75 74,7 | 750 | 726 | +0,6 | 723 | +0,6 1,00 58,2 31,0 28,5 | 31,0 || 27,5 | 30,0
90 89,7 | 90,0 | 871 | +0,7 | 86,7 | +0,7 1,20 69,8 35,5 33,0 | 35,5 | 32,0 | 34,5
110 109,6 | 110,0 | 106,3 | +0,8 | 105,7 | +0,8 1,40 85,4 41,5 39,0 | 41,5 | 38,0 | 40,5
@  Only agplicable if a shoulder exists.
b Referefice socket length L, = 0,34, + 8,5 mm.
€ Actual [ength of socket L, > L.
d  Heated socket length L, > L5+ 1,0 mm.
Minimum heated socket length Lo min = Ls— 2,5 mm.
Maximym heated socket length Ly max = Ls-

€ Minimuym penetration of pipe into socket Lz min = £ 58,5 mm.

Maximdim penetration of pipe into socket Lz gax >Ls— 1,0 mm.

f Heated length of pipe L, > L.
9  Tolerarjces rounded up to the nearest 0,1;mm.

A.3.2.2.3 | Other dimensions

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

A.3.2.3 Electrofusion fittings

A.3.2.3.1 —Dimensions of Sockets of electrofusion fittings

The dimensions of electrofusion fitting sockets (see Figure A.3) shall be as specified in Table A.6.

In the cases of fittings having sockets of different sizes (e.g. reduction fittings), each socket shall conform to the
requirements for the nominal diameter of that socket.

In the cases of spigot end fittings, the outside length of the tubular part of the fusion-jointing end shall allow
assembly with an electrofusion fitting.
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Le1
LeZ Le3
Loy + 05L,,

!

Dot

L, from that

shall be not

e socket as

Key
D, inside digmeter in fusion zone measured in a plane parallel to the plane of the mouth at a distance L_; + 0,5L
plane
Ly, depth of penetration of pipe or male end of a spigot fitting (in the case of a socket withoutya stop, this distance
greater than half the total length of the fitting)
L., heated Igngth of socket, i.e. the nominal length of the fusion zone as declared by the-manufacturer
L3 distance petween mouth of socket and start of fusion zone, i.e. the nominal udheated length at the mouth of th
declared foy the manufacturer (L 5 shall be > 5 mm)
Figure A.3 — Dimensions of sockets of electrofusion fittings
Table A.6 — Dimensions of sockets of electrofusion fittings
Dimensions in millimgtres
Nomjnal diameter Mean inside Depth of penetration Length of fusign
pf fitting diameter in fusion zone
zone
dn De1ma Le1 Le2
min. max. min.
16 16,4 20 41 10
20 20,1 20 41 10
25 25,1 20 41 10
32 32,1 20 44 10
40 40,1 20 49 10
50 50,1 20 55 10
63 63,2 23 63 11
75 75,2 25 70 12
90 90,2 28 79 13
110 110,3 32 85 15
125 125,3 35 90 16
140 140,3 38 95 18
160 160,4 42 101 20
@  The manufacturer shall declare the actual maximum and minimum values of D,, and L, to determine the suitability of the
fitting for clamping and joint assembly.
A.3.2.3.2 Other dimensions

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

26
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A.3.2.4 Flange adaptors and loose backing flanges

A.3.241 Dimensions of flange adaptors for socket fusion

The dimensions of flange adaptors for socket fusion (see Figure A.4) shall be as specified in Table A.7.

Jointing face for flat seal <K

D¢,
U 1

dn

Jointing face with O-ring groove

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

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

Dimensions in millimetreq

Nominal outside Outside diameter of;[“Outside diameter of | Radius of chamfer
diameter of chamfer on flange adaptor on shoulder
corresponding pipe shoulder
dy Dy Dpy &
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 be as
specified in Table A.8.

dg,

d;
d3

NOTE THe thickness, 4, 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
Table A.8 — Dimensions of loose backing flanges for use with flange adaptors for socket fugion
Dimensions inf millimetres
Nominal outgide | Nominal Inside Pitch circle Outside Diameter of | Radius Number Metric
diameter Tf size of diameter-of | diameter of | diameter of | bolt holes | of flange | of bolt thread of
correspondjng flange flange bolt holes flange holes bolt
pipe
dy DN dgq dp d3 n r
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
28 © 1SO 2003 — All rights reserved
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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 under the test conditions indicated, using the test set-up indicated in

Table A.10, components shall withstand the hydrostatic stress without bursting or leakage.

NOTE The internal pressure to be used is calculated as indicated in 8.2.

Table A.9 — Requirements for internal-pressure testing

Test conditions
Characteristic Requirement Hydrostatic Time Tést. methiod 2
(hoop) stress
MPa h

Resistance to internal 15,5 > 1 ISO 1167
pressure at 20 °C ISO 12092
Resistance to internal No failure during 6,2 >.165 ISO 1167
pressure at 95 °C test period 1ISO 12092
Resistance to internal 6,0 > 1000 ISO 1167
pregsure at 95 °C ISO 12092
@ | Fittings shall be prepared in accordance with ISO 12092 and tested in*agcordance with ISO 1167.

Table A.10:*<Test set-up

End caps Type’A as specified in ISO 1167:1996
Orientation Not specified

Conditioning period >1h

Type of test Water-in-water or water-in-air @

@ In cases of dispute, water-in-water shall be used.

A.4.2 Mdchanical characteristics of valves

Valves sHall conformi(to the requirements of 1SO 16135, ISO 16136, 1SO 16137, ISO 16138, |
ISO 21787, as applicable, depending on the valve type.

5O 16139 or

© I1SO 2003 — Al rights reserved
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A.5 Physical characteristics

A.5.1 Physical characteristics of pipes

When determined in accordance with the test methods specified in Table A.11, using the parameters indicated, the
physical characteristics of pipes shall conform to the requirements given in Table A.11.

Table A.11 — Physical characteristics of pipes

Characteristic

Requirement

Test parameters

Test method

Melt mass-flov When processing Temperature 190 °C ISO 1133
rate (MFR) the material into a pipe, [ Load 5kg
the MFR-value
specified by the raw-
material producer may
deviate by, at the most,
+ 0,3 g/10 min from
the value for the raw
material
Longitudinal <2% Temperature 110 °C ISO 2505-1:1994
reversion 2 Immersion time: together with
-2:14
The pipe shall exhibit e<8mm 30 min 1S 2505-2:1994
no bubbles or cracks 8mm<e <16 mm 60 min
e>16 mm 120 min Method A: Ligpid bath
Length of test piece 200 mm
or
Temperature 110 °C ISO 2505-1:1994
Immersion time: together with
e<8mm 60 min ISO 2505-2:1994
8 mm <el< 16 mm 120 min
e > 16:mm 240 min Method B: Air
Length of test piece 200 mm

2@ The choicq

between method A and method B isifree. In cases of dispute, however, method A shall be used.

A.5.2 Physical characteristies of fittings

When detern
physical cha

nined in accordance with the test method specified in Table A.12, using the parameters ind
acteristics offittings shall conform to the requirements given in Table A.12.

Table A.12 — Physical characteristics of fittings

cated, the

specified by the raw-material
producer may deviate by, at
the most, + 0,3 g/10 min from
the value for the raw material

Characterigtic |  Requirement Test parameters Test method
Melt mass-flow When processing the material | Temperature 190 °C ISO 1133
rate (MFR) into a pipe, the MFR-value |Load 5kg

A.5.3 Physical characteristics of valves

In addition to the requirements of ISO 16135, 1SO 16136, ISO 16137, ISO 16138, ISO 16139 or ISO 21787, as
applicable, depending on the valve type, valves shall conform to A.5.2.

30
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The fitness for purpose of the system shall be deemed to apply when test assemblies, assembled in accordance
with 12.2 and tested using the test methods and parameters specified in Table A.13, conform to the requirements
given in Table A.13.

Table A.13 — General requirements for fitness for purpose of the system

Characteristic | Requirement

Test parameters

Test method @

b

In cases of dispute, water-in-water shall be used.

Hydrostatic No failure End caps Type A as specified in ISO 1167:1996 | 1SO 1167 and
Sg%%gth 2 dug);é}?otgct Orientation Not specified 159 12092
Test temperature 95 °C
Type of test Water-in-water or water-in-air
Hydrostatic (hoop) stress 6,0 MPa
Conditioning period >1h
Test period >1000h
@  Assemblies of pipes and fittings shall be prepared in accordance with ISO 12092 and tested-ih.accordance with ISO 1167.

©1S0 2003

— All rights reserved
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Annex B
(normative)

Specific characteristics and requirements for industrial piping systems

made from polyethylene (PE)

B.1 Mate

iat
B.1.1 Gen]ral

This annex i

PE63p

PE 80 p

PE 100

applicable to the following types of polyethylene:
blyethylene;
blyethylene;

bolyethylene.

B.1.2 Material for components

The material
(hoop) stress
intervals:

10 hto 1
100 h to
1000 h
> 8 760

In tests last
reference cu

The values
Figure B.2 (R
equations (B

shall be tested in accordance with 5.2 at 20 °C,.60.°C and 80 °C as well as at various
es in such a way that, at each temperature, at least three failure times fall in each of the foll
00 h;

1 000 h;

08 760 h;

h.

ng more than 8 760-h, any time reached which corresponds to a point on or above th
ve may be considered as a failure time.

of the minimum required hydrostatic strength [see reference curves given in Figure B.
PE 80) and/Figure B.3 (PE 100)] in the temperature range of 10 °C to 80 °C were calcul
1) to(B:6).

hydrostatic
bwing time

e relevant

| (PE 63),
hted using

First branch

i.e/the left-hand part of each curve shown in Figures B.1. B.2 and B.3):

PE 63:

PE 80:

PE 100:

32

logt =—-41,417 3 + 22 008,572 2 x ]1,

35,098 7 x logo

logt = - 40,957 8 + 23 596,349 5 x % -37,5758 xlogo

logt = — 38,937 5 + 24 482,467 x ;

38,978 9 x logo

(B.1)

(B.2)

(B.3)
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Second branch (i.e. the right-hand part of each curve shown in Figures B.1, B.2 and B.3):

PE 63: Iogt:—19,8823+8619,357x%—3,039x|oga (B.4)
PE 80: Iogt:—19,9417+8804,4333x%—3,3219xloga (B.5)
PE 100: Iogt:—20,3159+9342,693><%—4,507 6 x logo (B.6)

NOTE The hydrostatic strength curves for PE 63 (Figure B.1) PE 80 (Figure B 2) and PE 100 (Figure B 3) as well as
equations (B.1) to (B.6) are valid as long as no new curves or equations are available.
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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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B.1.3 MRS-value

When evaluated in accordance with 5.2, PE material shall have an MRS as given in Table B.1.

Table B.1 — MRS-values of different types of PE

PE type MRS-value
MPa
PE 63 >6,3
PE 80 >8,0
PE 100 > 10,0

B.1.4 Other characteristics of material

The materjal from which the components are manufactured shall conform to the requirenients given in [Table B.2.

Table B.2 — Material characteristics of PE

Characteristic Requirement @ Test parameters Té¢st method

Density > 930 kg/m3 Test temperature 23°C ISO[1183:1987
(base polymer) Method D
Thermal stgbility OIT > 20 min Test temperature® 200 °C ISOATR 10837
Melt mass{flow rate (0,2 < MFR < 1,7) g/10 min | Temperature 190 °C ISO[1133
(MFR) Load 5kg
Carbon blgdck content © 2,0 % to 2,5 % by mass As specified in ISO 6964 ISO 6964
Pigment dispersion @ < Grade 3 Rreparation of test | Compression or microtome |[1SO [13949
pieces procedure ©
Resistancg to rapid pe > 1,5 x MOP h Test temperature 0°C ISO 13477
crack prophgation 9 where p. = 3,6p; g4+ 2,6
(critical prgssure, p)
(e = 15 mm)
@  Conforinity to these requirements shall bé declared by the raw-material producer.
b Testm by be carried out at 210.°C;providing there is a clear correlation with the results at 200 °C. In cases of dispute, the {est shall be
carried out gt 200 °C.
€ Only fof black material.
d  For blafk and non-black-material.
€ In cases of dispute; the compression procedure shall be used.
f Only applicable to material intended for components for the conveyance of compressed gases.
9 The m4terial shall be tested in the form of a pipe.
h" The correlation factor for full-scale/S4 is equal to 3,6. It is defined as follows:
(pc,full scale T 1) = 3’6(pc,S4 + 1)

Attention is drawn to the fact that the correlation factor may be subject to modification when this International Standard is revised.

If the requirement is not met or test equipment for the S4 test is not available, then (re)testing using the full-scale test shall be performed

in accordance with ISO 13478. In this case, the value of p_ ;. <..ie Shall be taken as the value of p .

B.2 General characteristics — Colour

Components made from PE should preferably be black. Other colours shall be agreed on between manufacturer
and purchaser.

© I1SO 2003 — Al rights reserved
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B.3 Geometrical characteristics
B.3.1 Dimensions of pipes

B.3.1.1 Diameters and associated tolerances

The mean outside diameter, d,,, determined as the average value of measurements made at distances of 4,, and
0,1d,, from the end of the test piece, shall be as specified in Table B.3.

NOTE Pipes with Grade A tolerances are used for socket fusion and electrofusion joints where the peeling technique is
used to prepare_the pipe end for fusion jointing. Pipes with Grade B tolerances are used for socket fusion joints where the
peeling technifue is not used.

B.3.1.2 Out-of-roundness

The out-of-rqundness of straight lengths, measured at the point of manufacture, shall be as|specified in[Table B.3.
If values for|the out-of-roundness other than those given in Table B.3 are necessarypthey shall be pgreed on
between manufacturer and purchaser.

For coiled pipes, the maximum out-of-roundness shall be specified by agreement between manufagturer and
purchaser.
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Table B.3 — Mean outside diameters, associated tolerances and out-of-roundness of pipes

Dimensions in millimetres

Nominal outside Mean outside Tolerance on Out-of-roundness
diameter diameter outside diameter (straight pipes)
d, dem Grade A@ Grade B2 Grade N@
min. max.
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° 14
50 50,0 +0,5 +0,45b 1,4
63 63,0 +0,6 +0,4 1,5
75 75,0 +0,7 +0,5 1,6
90 90,0 +0,9 +0,6 1,8
110 110,0 +1,0 +0,7 2,2
125 125,0 +1,2 +0,8 25
140 140,0 +1,3 +0,9 2,8
160 160,0 +1,5 +1,0 3,2
180 180,0 +1,7 +1,1 3,6
200 200,0 +1,8 +1,2 4,0
225 225,0 +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 15,8P
500 500,0 +4,5 +3,0 17,5
560 560,0 +5,0 +3,4 19,6
630 630,0 +5,7 +3,8 221
710 710,0 +6,4 +4,0 249
800 800,0 +7,.2 +4,0 28,0
900 900,0 +8,1 +4,0 31,5
1000 1 000,0 +9,0 +4,0 35,0
1200 1200,0 +10,8°¢ — 42,0
1400 1400,0 +12,6°¢ — 49,0
1600 1600,0 +14,4°¢ — 56,0
@ In accordance with ISO 11922-1:1997.
b Not in accordance with ISO 11922-1:1997.
¢ Tolerance calculated as 0,0094,, and hence not in accordance with Grade A of ISO 11922-1:1997.
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B.3.1.3 Wall thicknesses and associated tolerances

The wall thickness, ¢, and the associated tolerance shall be as specified in Table B.4.

Table B.4 — Wall thicknesses and associated tolerances

Dimensions in millimetres

Nominal Wall thickness, ¢, and associated tolerance 2

o_utside Pipe series S and standard dimension ratio SDR

diameter

S20 S 16 S12,5 S8,3 S8 S5 S3,2 S25
SPBR44 SPBR-33 SBR-26 SBRA4+6 SBRAF SBR-H SPBR-+4 SDR 6
d, e b e b e b e b e b e b e b e b
min. min. min. min. min. min. min. njin

16 — — — — — — — — — — 1,8 |+04| 22 \+0,5( 4,7 |+0,5
20 — — — — — — 1,8 [+04] 18 |+04( 19 |+04| 22871 +05| 34 |+0,6
25 — — — — — — 1,8 [+04] 18 |+04( 23 |+054¥35 [(+0,6| 42 |+0,7
32 — — — — — — 19 [+04] 19 |+04( 29 |+0;5| 44 (+0,7| 34 |+0,8
40 — — — — 1,8 |[+04] 23 |+05| 24 |+0,5| 3,7 [4Q6]| 55 |+08| 6,7 |+0,9
50 8 [+04]| 18 |+04(| 20 |+04| 29 |+05] 30 [+05|46-|+0,7| 6,9 |+09]| §3 |[+1,1
63 8 1+04| 20 |+04| 25 [+05| 36 [(+06| 3,8 |+0,6]y58 |+08]| 86 (+1,1|1p5(+1,3
75 9 |1+04] 23 |+05| 29 [+0,5| 43 [+0,7| 45 |+07| 6,8 |+0,9] 10,3 [+1,3| 15 ([+1,5
90 P2 |1+05( 28 |+05|( 35 |+06]| 51 [+0,8| 54,|+08( 82 |+1,1]| 123 |+1,5]|1p,0|+1,7
110 7 |+05| 34 |+06| 42 |+0,7]| 6,3 [+0,9]| 6,6, '+09(| 100 |+12]| 151 [+1,8]| 18,3 |+21
125 B1 |+06| 39 |+06| 48 |+0,7| 71 [+10}4 74 |+10( 114 | +14]|171[+2,0] 2D,8 |+2,3
140 B5 |+06| 43 |+0,7| 54 |+08]| 80 [+XK0| 83 |+11 (127 |+15]| 192 [+2,2]| 2B,3 |+2,6
160 o0 |+06| 49 |+0,7| 6,2 |+0,9] 91 {+1,2]| 95 |+12[146 |+1,7]| 219 [+2,4| 26,6 | +2,9
180 4 1+0,7| 55 |+08| 6,9 |+0,9] 10,2-[+1,3| 10,7 |+1,3[ 16,4 | +1,9| 246 [+2,7| 2P,9 | +3,2
200 9 |+0,7| 6,2 |+09| 7,7 | +1,0:|At4 [+1,4]| 119 |+14 (182 |+2,1| 274 [+3,0]| 3B,2 | +3,6
225 b5 |+08| 69 |+09| 86 |+1,1]|128 (+15]|134|+16(205|+2,3]|308|+33]|3f,4]|+4,0
250 52 |+09 | 7,7 |+1,0| 96 4%+ 12| 142 [+1,7]| 148 |+1,7 (227 | +25]| 34,2 | +3,7 — —
280 b9 |+09| 86 |+11|A0,7|+1,3]| 159 [+18)| 166 |+19( 254 |+28]| 38,3 |+4,1 — —
315 7 |+10| 97 |+1,2121|+15|179 [+2,0]| 18,7 |+2,1( 286 | +3,1| 43,1 |+4,6 — —
355 B7 |+1,1(109 | +431136 |+16] 20,1 [+23]|211|+24(322|+35]| 485 |+5,1 — —
400 D8 |+1,2]| 123 /+15| 153 [+1,8[ 22,7 [+2,5]| 23,7 | +2,6| 36,3 | +3,9| 54,7 | +5,7 — —
450 110 | +1,3 |48 [+1,6| 17,2 [+2,0| 255 |+2,8| 26,7 |+2,9]| 409 [+43| — — — —
500 12,3 | +15 153 [+1,8]| 192 [+2,2|283 |+3,1(29,7 |+32]| 454 |+48| — — — —
560 13,7 |+ 056 | 17,2 [+2,0| 214 [+2,4 31,7 | +3,4| 332 |+36] 508 |+53| — — — —
630 154 N\+1,8] 193 (+2,2| 241 (+2,7 357 |+38|374 |+40]|572|+60| — — — —

710 | 174 | +2,0| 218 |+24 | 272 | +3,0| 402 |+4,3| 421 |+45|645|+67| — | — | — | —
800 | 196 |+22|245|+27|306 |+33|453 |+48|474|+50| — | — | — | — | — | —
900 | 220 |+24|276|+30(344|+37| — | — | — | — | = | = | = | = | = | =
1000 |245|+27(306|+33(382|+41| — | — | — | — | = | =| =| =| = | =
1200 [294 |+32(367|+39| — | — | — | = | = | = | =|=|=|—=| =] =

1400 | 343 |+37[429|+45| — | — | —= | — | = | = | = | = | = | = | = | —
1600 [392|+42| — | — | — | — | = | = | = | = | = | = | = | = | = | =

@  All dimensions correspond to those given in ISO 4065.

b The tolerances have been calculated from the expression (0,1¢ + 0,2) mm and rounded up to the nearest 0,1 mm.
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B.3.2 Dimensions of fittings

B.3.2.1 General

This annex is applicable to the following types of fittings:

— butt fusion fittings;

— socke

— electr

t fusion fittings;

ofusion fittings;

— flange

— mech
B.3.2.2

B.3.2.2.1

The minimum inside and outside lengths, Ly, and L,, of spigot ends (See Figure B.4) shall be as
The mean outside diameter, d,,,, of the spigot end over thejlength L, shall be as specifigd in B.3.1.1,

Table B.5.
except be
where a rg

B.3.2.2.2

The out-o
B.3.1.2.

B.3.2.2.3

The wall t
B.3.1.3, €
(0,014, +

adaptors and loose backing flanges;
Anical fittings.
Butt fusion fittings

Lengths and diameters of spigot ends of butt fusion fittings

ween the plane of the mouth and a plane parallel to it, at‘a distance not more than (0,0
duction in the outside diameter is permissible.

Out-of-roundness

-roundness of spigot ends over the length Lyz{see Figure B.4 and Table B.5) shall be as

Wall thicknesses of spigot ends

hickness, e, of spigot ends over the length L, (see Figure B.4 and Table B.5) shall be as
xcept between the plane -of:the mouth and a plane parallel to it, at a distance no
) mm, where a reduction/in:the outside diameter is permissible, e.g. for a chamfered edge.

specified in

1d, + 1) mm,

specified in

specified in
t more than

© I1SO 2003 — Al rights reserved
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dn

Key
Ly, inside ler]

Ly, outside Ig

gth of spigot end
ngth of spigot end

Figure B.4 — Dimensions of spigot ends of butt' fusion fittings
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Table B.5 — Dimensions of spigot ends of butt fusion fittings

ISO 15494:2003(E)

Dimensions in millimetres

Nominal outside

Inside length of

Outside length of

B.3.2.2.4

diameter spigot end spigot end

dy Lpy ® Lyp®
min. min.

16 4 10
20 4 10
25 4 10
32 5 10
40 5 10
50 5 12
63 6 12
75 6 12
90 7 12
110 8 12
125 8 15
140 9 15
160 9 20
180 10 20
200 11 20
225 12 25
250 13 25
280 14 30
315 15 30
355 16 30
400 18 30
450 20 35
500 20 35
560 20 40
630 20 40
710 20 40
800 20 50
900 20 50
1000 20 60
1200 20 60
+406 26 76
1600 20 70

@  For bends, a reduction in the length(s) of the tubular part(s) of the spigot end is

permissible.

NOTE  The minimum lengths given in this table are too short for electrofusion joints. For
electrofusion jointing, a length corresponding to the depth of penetration specified in Table B.8

is necessary.

Wall thickness of fitting body

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).

© I1SO 2003 — Al rights reserved
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B.3.2.2.5 Other dimensions

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

B.3.2.3.1  Types of socket fusion fitting

Socket fusion fittings (see Figure B.5) shall be classified as one of two types, as follows:

Type A: _Fittings intended to be used with pipes having dimensions as given in B.3.1 where no machining of

the outs|de surface of the pipe is required.

— Type B:[Fittings intended to be used with pipes having dimensions as given in B.3.1 where machining of the

outside surface of the pipe is necessary in accordance with the manufacturer's instructions.

Ls1
Ls
LSZ
Ls3
c le.
A~
—_—— N T’: —_——— _hm
b7 ©
A~
NN §

Key
d,, nominal gutside diaméter
d inside digmeter of socket mouth

s1

located aldistance L (the reference socket length) from the socket mouth

dg, inside diTmeter of socket root, i.e. the inside diameter of a circular plane parallel to the plane of the socket| mouth and

dg; minimum diameter of flow channel (bore) through body of fiiing

s actual length of socket, i.e. the distance from the socket mouth to the shoulder, if any
Ly, heated length of socket, i.e. the depth of penetration of the heated tool into the socket
Ly, insertion length, i.e. the depth of penetration of the pipe into the socket

Ly, heated length of pipe, i.e. the depth of penetration of the pipe into the heated tool

L. reference socket length, i.e. the theoretical minimum socket length used for calculation purposes

Figure B.5 — Diameters and lengths of socket fusion fittings
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B.3.2.3.2 Diameters and lengths of sockets

The nominal outside diameter(s), d,, 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 of type A socket fusion fittings shall be as specified in Table B.6. For type B

socket fusion fittings, the socket diameters and lengths shall be as specified in Table B.7.

Table B.6 — Diameters and lengths of sockets of type A socket fusion fittings

Dimensions in millimetres

Nominal | Mean Mean inside diameter Out-of- Bore | Reference | Heated socket | Repetration of

outside | outside roundness socket length pip¢ into socket

diameter | diameter Socket Socket length

of pipe | of pipe mouth root
d, dom dsim dsom dg3® Lg b Lp® Lgs de

min. min. f min. f max. min. min. min; max. min. max.

16 16,0 152 | +0,3 | 151 | +0,3 0,4 11,0 13,0 10)5 13,0 95 12,0
20 20,0 19,2 |+0,3] 19,0 | +0,3 0,4 13,0 14,5 12,0 14,5 11,0 13,5
25 25,0 242 1+0,3(239|+04 0,4 18,0 16,0 13,5 16,0 125 15,0
32 32,0 31,1 [+0,4 (309 [+0/4 0,5 25,0 18,0 15,5 18,0 145 17,0
40 40,0 390 [+0,4 (388 |+04 0,5 31,0 20,5 18,0 20,5 17,0 19,5
50 50,0 489 | +05( 48,7 | +0,5 0,6 39;0 23,5 21,0 23,5 20,0 22,5
63 63,0 61,9 [(+06 | 616 |+0,5 0,6 49,0 27,5 25,0 27,5 24.0 26,5
75 75,0 743 [+06 | 73,1 [+0,6 1,0 59,0 30,0 27,5 30,0 24,5 29,0
90 90,0 89,3 [+0,6 (879 |+0,6 1,0 71,0 33,0 31,5 33,0 30,5 32,0
110 110,0 109,4 | +0,6 [107,7 | +0,6 1,0 87,0 37,0 34,5 37,0 335 36,0

@  Only agplicable if a shoulder exists.
Actual fength of socket L, > L.

¢ Heatedsocket length L, > L_, + 1,0 mm.

Minimum heated socket length Lo min =15 - 2,5 mm.
Maximdm heated socket length Ls2,max <4 .

d  Minimum penetration of pipe into-socket Lgs min = Ls— 3,5mm.
Maximym penetration of pipe‘inte Socket Lgg max = Ls — 1,0 mm.

©  Heated length of pipe L, & 0.

Tolerarjces rounded up.te the nearest 0,1 mm.

© I1SO 2003 — Al rights reserved
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Table B.7 — Diameters and lengths of sockets of type B socket fusion fittings

Dimensions in millimetres

Nominal | Mean outside Mean inside diameter Out-of- Bore | Reference Heated Penetration
outside diameter of roundness socket socket of pipe into
diameter pipe Socket Socket length length socket
of pipe mouth root
dn dem ds1 m dsZm ds3 a Ls b LsZ ¢ Ls3 de
min. | max. min. f min. f max. min. min. min. | max. | min. | max.
16 15,8 | 16,0 152 | +0,3 15,1 +0,3 0,4 11,0 13,0 10,51 13,0 | 9,5 | 12,0
20 108 | 200 192 | .03 100 | +03 0,4 130 145 120114511101 13,5
25 248 | 25,0 242 | +0,3 | 239 | +0,4 0,4 18,0 16,0 13,5 | 16,0~ 22,5 | 15,0
32 1,8 | 32,0 31,1 +04 | 309 | +0,4 0,5 25,0 18,0 15,5 | 18,0 14,5 | 17,0
40 9,8 | 40,0 390 | +04 | 388 | +0,4 0,5 31,0 20,5 18,0 |\20,5 | 17,0 | 19,5
50 49,8 | 50,0 489 | +0,5 | 48,7 | +0,5 0,6 39,0 23,5 21,0 | 23,5 | 20,0 | 22,5
63 62,7 | 63,0 619 | +06 | 616 | +0,5 0,6 49,0 27,5 25,0 | 27,5 | 24,0 | 26,5
75 14,7 | 75,0 73,7 | +0,5 | 734 | +0,5 1,0 59,0 31,0 28,51 31,0 27,5 | 30,0
90 9,7 | 90,0 886 | +0,6 | 88,2 | +0,6 1,0 71,0 35,5 33,0 | 355 | 32,0 | 34,5
110 109,6| 110,0 | 1084 | +0,6 | 108,0 | +0,6 1,0 87,0 41,5 39,0 | 41,5 | 38,0 | 40,5

@  Only appli¢able if a shoulder exists.
b Actual length of socket L , > L.
¢ Heated sofket length L_, > L+ 1,0 mm.

s2 &
Minimum heated socket length L L, - 2,5 mm.
L

s2,max ~ s’

s2,min ~

Maximum heated socket length L
d  Minimum penetration of pipe into socket L =L - 3,5mm.

L.— 1,0 mm,

s3,max _ s

s3,min
Maximum penetration of pipe into socket L

€ Heated length of pipe L, > L_,.

s4 =
f Tolerance$ rounded up to the nearest 0,1 mm.

B.3.2.3.3 Other dimensions

Other dimensions of socket fusion-fittings shall be as specified by the manufacturer.
B.3.2.4 Elgctrofusion fittings

B.3.2.4.1 Dimensions of sockets of electrofusion fittings

The dimensiTns of electrofusion fitting sockets (see Figure B.6) shall be as specified in Table B.8.

In the cases of fittings having sockets of different sizes (e.g. reduction fittings), each socket shall conform to the
requirements for the nominal diameter of that socket.

In the cases of spigot end fittings, the outside length of the tubular part of the fusion-jointing end shall allow
assembly with an electrofusion fitting.
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Key

el
el

Le2
Le3

ISO 15494:2003(E)

inside [diameter in fusion zone measured in a plane parallel to the plane of the mouth at a distance L 5+ 0

plane

depth pf penetration of pipe or male end of a spigot fitting (in the case of a socket withqut a stop, this distan

greater
heate(

distange between mouth of socket and start of fusion zone, i.e. the nominal unheated length at the mouth o
declarpd by the manufacturer (L4 shall be > 5 mm)

Le1
LeZ Le3
V Yr
N
Loz + 0,50,
A1 e
Q

than half the total length of the fitting)
length of socket, i.e. the nominal length of the fusion zone as declared by the manufacturer

Figure B.6 — Dimensions of sockets of.electrofusion fittings
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Table B.8 — Dimensions of sockets of electrofusion fittings

Dimensions in millimetres

Nominal diameter Depth of penetration Length of fusion
of fitting zone
d, Ly Lep
min. max. min.
16 20 41 10
20 20 41 10
25 20 41 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 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 30
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
The manufacturer shall declare the actual maximum and minimum values of Dgq (see
Figure B.6) and L4 to determine the suitability of the fitting for clamping and joint
assembly.
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B.3.2.4.2 Dimensions of electrofusion saddle fittings

The manufacturer shall specify the overall dimensions of electrofusion saddle fittings (see Figure B.7) in the
technical-data file. These dimensions shall include the maximum height of the saddle, H,, and for tapping tees the
height of the service pipe, /.

He

he

Le
Key
H, height|of saddle, i.e. the distance from the top of the main pipe to_the top of the tapping tee or saddle
he  heightfof service pipe, i.e. the distance from the axis of the main\pipe to the axis of the service pipe
L, width ¢f tapping tee, i.e. the distance between the axis of the-main pipe and the plane of the mouth of the senvice tee

e

Figure B.7 — Dimensions of electrofusion saddle fittings

B.3.2.4.3 | Other dimensions

Other dimensions of electrofusion fittings ‘shall be as specified by the manufacturer.
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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 be as specified in Table B.9.

K

Jointing face for flat seal

Dy
dp
T

Jointing face with O-ring groove /J\/}

Figure B.8 — Dimensions of flange adaptors-for'butt fusion
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Table B.9 — Dimensions of flange adaptors for butt fusion

Dimensions in millimetres

Nominal outside diameter of | Outside diameter of | Outside diameter of | Radius of chamfer on
corresponding pipe chamfer on shoulder flange adaptor shoulder

dy Dy Dy i
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
400 427 482 6
450 514 585 6
500 530 585 6
560 615 685 6
630 642 685 6
710 737 800 8
800 840 905 8
900 944 1005 8
1000 1047 1110 8
1200 1245 1330 8
1400 1450 1540 8
1600 1650 1760 10
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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 be as
specified in Table B.10.

h
6— O —
<
A NS
| ~—
NOTE THe thickness, 4, of the loose backing flange is dependent on the material used.

Figurp B.9 — Dimensions of loose backing flanges for use with flange adaptors for butt fusfjon
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Table B.10 — Dimensions of loose backing flanges for use with flange adaptors for butt fusion

Dimensions in millimetres

Nominal outside | Nominal Inside Pitch circle Outside | Diameter of | Radius of | Number of | Metric
diameter of size of diameter | diameter of | diameter of | bolt holes flange bolt holes | thread of
corresponding flange of flange | bolt holes flange bolt
pipe
dy DN dgy dr dr3 drg r
min.
16 10 23 60 90 14 3 4 M12
20 10 206 515} 90 14 §] 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
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 8 M20
180 150 188 240 285 22 3 8 M20
200 200 235 295 340 22 3 8 M20
225 200 238 295 340 22 3 8 M20
250 250 288 350 395 22 3 12 M20
280 250 294 350 395 22 3 12 M20
315 300 388 400 445 22 3 12 M20
35p 350 376 460 505 22 4 16 M20
400 400 430 515 565 26 4 16 M24
450 500 517 620 670 26 4 20 M24
500 500 533 620 670 26 4 20 M24
560 600 618 725 780 30 4 20 M27
630 600 645 725 780 30 4 20 M27
710 700 740 840 895 30 5 24 M27
800 800 843 950 1015 33 5 24 M30
900 900 947 1050 1115 33 5 28 M30
1000 1 000 1 050 1160 1230 36 5 28 M33
1200 1200 1260 1380 1455 39 6 32 M36
1400 1400 1470 1590 1675 42 7 36 M39
1600 1600 1670 1820 1915 48 7 40 M45
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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 be as specified in Table B.11.

54

Jointing face for flat seal

DfZ

7 ©
v

dn

dn
1

Jointing face with O-ring groove

Df2

&

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

Table B.11 — Dimensions of flange adaptors for socket fusion

Dimensions in millimetre

o7

Nominal outside diameter | Outside diameter of Outside diameter Radius of chamfer
of corresponding pipe chamfer on shoulder of flange adaptor on shoulder
dy Dy Dp, di
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
140 131 158 4
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Dimensions of loose backing flanges for use with flange adaptors for socket fusion
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The dimensions of loose backing flanges for use with flange adaptors for socket fusion (see Figure B.11) shall be
as specified in Table B.12.

NOTE

Figu

dy,

ds
de3

The thickness, 4, of the loose backing flange is dependent on the material used.

e B.11 — Dimensions of loose backing flanges for use with flange adaptors for socket fusion

Table B.12 — Dimensions of logse backing flanges for use with flange adaptors for sockef fusion
Dimensionsg in millimetres
Nominal putside | Nominal Inside Pitch circle Outside [ Diameter of | Radius of | Number T‘ Metric
diamefer of size of diameter | diameter of | diameter of | bolt holes flange bolt hole thread of
correspInding flange of flange | bolt holes flange bolt
pi
dy DN dy di di3 n r
min.
14 10 23 60 90 14 3 4 M12
2( 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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B.4 Mechanical characteristics

B.4.1 Mechanical characteristics of pipes and fittings

When tested as specified in Table B.13 under the test conditions indicated, using the test set-up indicated in
Table B.14, components shall withstand the hydrostatic stress without bursting or leakage.

NOTE The internal pressure to be used is calculated as indicated in 8.2.

Table B.13 — Requirements for internal-pressure testing

Test conditions
Characteristic Requirement Material Hydrostatic Time Test method 2
(hoop) stress
MPa h
Resistdnce to internal PE 63 8,0 1SO1167
pressuie at 20 °C PE 80 10,0 > 100 18O 12092
PE 100 12,4
Resistgnce to internal No failure PE 63 3,5 ISO 1167
pressute at 80 °C during test PE 80 4,5 $165P ISO 12092
period PE 100 54
Resistir;ce to internal PE 63 3,2 ISO 1167
pressuie at 80 °C PE 80 4,0 > 1000 ISO 12092
PE 100 5,0
@  Fittings shall be prepared in accordance with ISO 12092 and tested in accordance with ISO 1167.
b Onlg brittle failure shall be taken into account. If a ductile failure oceurs before the required minimum time, a lower gtress
shall be [selected and the minimum test time taken from the stress/timg\points given in Table B.15.

Table B.14>— Test set-up

End caps Type A as specified in ISO 1167:1996
Orientation Not specified

Conditioning period >1h

Type of test Water-in-water or water-in-air @

@ In cases of dispute,water-in-water shall be used.

Table B.15 — Hydrostatic (hoop) stress at 80 °C — Stress/time requirements in the case of ductile failure

PE 63 PE 80 PE 100
Btress Minimum test Stress Minimum test Stress Minimum test
period period period

MPRa h MPa h MPa h

3.5 165 4,5 165 5,4 165

3,4 295 44 233 5,3 256

3,3 538 4,3 331 5,2 399

3,2 1000 4,2 474 51 629

— — 41 685 5,0 1000

— — 4,0 1000 — —

B.4.2 Mechanical characteristics of valves

Valves shall 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.
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B.5 Physical characteristics

B.5.1 Physical characteristics of pipes

When determined in accordance with the test methods specified in Table B.16, using the parameters indicated, the
physical characteristics of pipes shall conform to the requirements given in Table B.16.

Table B.16 — Physical characteristics of pipes

Characteristic Requirement Test parameters Test method
Melt mass{flow VVhen processing the | Temperature T90 C SO TT33
rate (MFR material into a pipe, the | Load 5 kg

MFR-value specified
by the raw-material
producer may deviate
by, at the most, + 20 %
from the value for the

raw material
Longitudingl <3% Temperature 110 °C ISO 2505-1:1994
reversion 9 Immersion time: together with
The pipe shall exhibit e<8mm 30 min ISO 2505-2:1994
no bubbles or cracks 8mm<e< 16 mm 60 min
e>16 mm 1204min Method A: Liquid bath
Length of test piece 200.mm
or
Temperature 110 °C ISO 2505-1:1994
Immersion time: together with
e<8mm 60 min ISO 2505-4:1994
8 mm<e <16 mm 120 min
e> 16 mm 240 min Method B: Air
Length of test piece 200 mm

@  The chpice between method A and method B is frée.jlh cases of dispute, however, method A shall be used.

B.5.2 Physical characteristics.of fittings

When detg¢rmined in accordance’ with the test methods specified in Table B.17, using the parameters indicated, the
physical characteristics of fittings shall conform to the requirements given in Table B.17.

Table B.17 — Physical characteristics of fittings

Characteristic Requirement Test parameters Test method
Melt massi{flew When processing the material | Temperature 190 °C ISO 1133
rate (MFR INtO a pipe, the MFR-value | LCoad 5Kg

specified by the raw-material

producer may deviate by, at
the most, + 20 % from the
value for the raw material

B.5.3 Physical characteristics of valves

In addition to the requirements of ISO 16135, ISO 16136, I1SO 16137, 1ISO 16138, ISO 16139 or I1SO 21787, as
applicable, depending on the valve type, valves shall conform to the requirements of B.5.2.
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B.6 Fitness for purpose of the system
The fitness for purpose of the system shall be deemed to apply when test assemblies, assembled in accordance

with 12.2 and tested using the test methods and parameters specified in Table B.18, conform to the requirements
given in Table B.18.

Table B.18 — General requirements for fitness for purpose of the system

Characteristic

Requirement

Test parameters

Test method 2

Hydrostatic No failure during | End caps Type A as specified in ISO 1167:1996 ISO 1167 and
Strength at tPQt ppriOd OI ;UI ItdlliUI I ?‘iUt prb;ﬁﬁd ISO 1 7092
80 °C
L Test temperature 80 °C
For fusion joints
Type of test Water-in-water
Hydrostatic (hoop) stress:
PE 63 3,2 MPa
PE 80 4,0 MPa
PE 100 5,0 MPa
Conditioning period >1h
Test period >1000h
Hydrostatic No failure during | End caps Type A as specified in ISO 1167:1996 ISO 1167 and
strength at test period Orientation Not specified ISO 12092
80 °C
. Test temperature 80 °C
For mechaniqgal )
joints Type of test Water=in-water
Hydrostatic (hoop) stress:
PE 63 4)32 MPa
PE 80 1,65 MPa
PE 100 2,06 MPa
Conditioning period >1h
Test period >1000h

@  Assemblies of pipes and fittings shall be prepared'in accordance with ISO 12092 and tested in accordance with ISO 1167.
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Annex C
(normative)

Specific characteristics and requirements for industrial piping systems

C.1 Material

C.1.1 Ge
This anne
— polyp
— polyp
— polyp
C.1.2 Me
The mate
hydrostati
following t
— 10ht
— 100h
— 1000

— >87

In tests I3
reference

The value
Figure C.2
equations
extrapolat

made from polypropylene (PP)

neral

is applicable to the following types of polypropylene:
opylene homopolymer (PP-H);
opylene block-copolymer (PP-B);

opylene random-copolymer (PP-R).

terial for components

(hoop) stresses in such a way that, at each temperature, at least three failure times fall i
me intervals:

Db 100 h;

to 1 000 h;
h to 8 760 h;
50 h.

sting more than 8 760h, any time reached which corresponds to a point on or above
curve may be considéred as a failure time.

s of the miAimum required hydrostatic strength [see reference curves given in Figure
(PP-B) ,and Figure C.3 (PP-R)] in the temperature range of 10 °C to 95 °C were cald
(C.1) to\(€.6). The dotted sections of the curves for 80 °C, 90 °C, 95 °C and 110 °C n
on of'the curves, applicable when longer failure times are obtained at these temperatures.

ial shall be tested in accordance with 5.2 at 20 2G,<60 °C to 82 °C and 95 °C as well IS at various

each of the

the relevant

C.1 (PP-H),
ulated using
epresent the

NOTE 1

The reference curve for 110 °C was determined separately by testing using water-in-air and was nd

t derived from

equations (C.1) to (C.6).

First branch (i.e. the left-hand part of each curve shown in Figures C.1, C.2 and C.3):

PP-H:

PP-B:

PP-R:

logo

logt = — 46,364 — 9 601,1x +20 381,5><%+15,24x|oga

logo

+23971,7x 1 +13,32xlogo

logt =—-56,086 —10157,8 x T

090 | 25 502,2x 1 + 6,39 x logo

logt =—55,725 - 9 484,1x T T
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Second branch (i.e. the right-hand part of each curve shown in Figures C.1, C.2 and C.3):

PP-H: Iogt:—18,387+8918,5x%—4,1x|oga
PP-B: Iogt:—13,699+6970,3><%—3,82><Iog(7
PP-R: Iogt=—19,98+9507,0x%—4,11><|oga

NOTE 2 The_calculation is given in more detail in 1ISO 3213

(C.4)

(C.5)

(C.6)
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Figure C.1 — Minimum required hydrostatic strength curves for PP-H
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Figure C.2 — Minimum required hydrostatic strength curves for PP-B
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Figure C.3 — Minimum required hydrostatic strength curves for PP-R
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C.1.3 MRS-value

When evaluated in accordance with 5.2, PP material shall have an MRS as given in Table C.1.

Table C.1 — MRS-values of different types of PP

MRS-value
PP type
MPa
PP-H > 10,0
PP.B 8.0
PP-R > 8,0

C.1.4 Other characteristics of material

The material[from which the components are manufactured shall conform to the requirements given in Tgble C.2.

Table C.2 — Material characteristics of PP.

Characteristic Requirement @ Test parameters Test|method
Pigment dispgrsion < Grade 3 Preparation of test J\Gompression or microtome |I1SO 13p49
pieces procedure P
Charpy impagt PP-H > 7 kJ/m? Test temperatuite 23 °C ISO 17P-2:1997
strength PP-B > 25 kJ/m? Test piece Notched
PP-R > 25 kJ/m?2 Method:
ISO 179-2/1eA
Melt mass-flopv rate (0,18 < MFR < 0,4) g/10 min | Temperature 230 °C ISO 1183
(MFR) load 2,16 kg
Thermal stablflity No failure during test periad Material Hydrostatic Time ISO 1187
assessed by (hoop) stress
determining rgsistance MPa h
to internal prgssure at
110 oC c,d PP-H 1,9 = 8 760
PP-B 1,4
PP-R 1,9

a8  Conformity to these requirements-shall be declared by the raw-material producer.
b Incases o dispute, the compression procedure shall be used.

€ Carried out as a type\test only. The results from assessment in accordance with ISO 9080 shall be taken into account.

d  Thetests bt-upds 'given in Table C.14.

C.2 General characteristics — Colour

Components made from PP should preferably be grey (RAL 7032)4). Other colours shall be agreed on between
manufacturer and purchaser.

NOTE To produce grey components, titanium dioxide (TiO,) (rutile type) is recommended.

4) RAL colour cards are obtainable from national standards institutes.
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C.3 Geometrical characteristics

C.3.1 Dimensions of pipes

C.3.1.1 Diameters and associated tolerances

The mean outside diameter, d,,

0,1d,, from the end of the test piece, shall be as specified in Table C.3.

determined as the average value of measurements made at distances of 4, and

NOTE Pipes with Grade A toIerances are used for socket fusion and electrofusmn Jomts where the peellng technique is

used to prepa
peeling technique is not used.

C.3.1.2 put-of-roundness

The out-oft-roundness of straight lengths, measured at the point of manufacture, shall be as~specified
If values for the out-of-roundness other than those given in Table C.3 are necessary;’they shall b
between manufacturer and purchaser.

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

nts where the

in Table C.3.
e agreed on

facturer and

© I1SO 2003 — Al rights reserved

65


https://standardsiso.com/api/?name=0710a19e4f072a5a2d1fc7982070e339

ISO 15494:2003(E)

Table C.3 — Mean outside diameters, associated tolerances and out-of-roundness of pipes

Dimensions in millimetres

Nominal outside | Mean outside Tolerance on Out-of-roundness
diameter diameter outside diameter (straight pipes)
d, dem Grade A@ Grade B2 Grade N2
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 25,0 073 7073 152
32 32,0 +0,3 +0,3 1,3
40 40,0 +0,4 +0,45b 1,4
50 50,0 +0,5 +0,4° A
63 63,0 +0,6 +0,4 1,5
75 75,0 +0,7 +0,5 1,6
90 90,0 +0,9 +0,6 1,8
110 110,0 +1,0 +0,Z 2,2
125 125,0 +1,2 +0,8 2,5
140 140,0 +1,3 — 2,8
160 160,0 +1,5 — 3,2
180 180,0 +1,7 — 3,6
200 200,0 +1,8 — 4,0
225 225,0 +2,1 — 4,5
250 250,0 +2,3 — 5,0
280 280,0 +2,6 — 9,8
315 315,0 +2,9 — 111
355 355,0 +3,2 — 12,5
400 400,0 +3,6 — 14,0
450 450,0 +4,1 — 15,8P
500 500,0 +4,5 — 17,5
560 560,0 +5,1 — 19,6
630 630,0 +5,7 — 221
710 710,0 +6,4 — 24,9
800 800,0 +7,.2 — 28,0
900 900,60 84 345
1000 1 000,0 +9,0 — 35,0
1200 1200,0 +10,0 — 42,0
1400 1400,0 +10,0 — 49,0
1600 1600,0 +10,0 — 56,0
@  In accordance with ISO 11922-1:1997.
b Not in accordance with ISO 11922-1:1997.
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C.3.1.3 Wall thicknesses and associated tolerances

The wall thickness, ¢, and the associated tolerance shall be as specified in Table C.4.

Table C.4 — Wall thicknesses and associated tolerances

ISO 15494:2003(E)

Dimensions in millimetres

Nominal Wall thickness, ¢, and associated tolerance @
qutS|de Pipe series S and standard dimension ratio SDR
diameter
S 20 S 16 S12,5 S 8,3 S8 S5 S3,2 S25
SBR-44 SBR-33 SBR-26 SBR4+6 SBRA-F SBR-+ SBR+4 SDR 6
d, e b e b e b e b e b e b e . e b
min min. min. min. min. min. min. min.
12 — — — — — — — — — — 1.8 [+04]| 18.{+04| 20 |+0,4
16 — — — — — — — — — — 1,8 |+0,4 22 |+05] 2,7 |+0,5
20 — — — — — — 1,8 |+04| 18 [+04| 19 |+04)D 28 |+05]| 34 [+0,6
25 — — — — — — 1,8 |+04| 18 [+04| 23 |#0,5| 35 |+06]| 4,2 [+0,7
32 — — — — — — 1,9 |+04]| 19 [+04| 29CHF0,5( 44 |+0,7]| 54 [+0,8
40 — — — — 1,8 |+04| 23 [+05| 24 |+0,5| 37 |+06]| 55 [+0,8]| 6,7 |+0,9
50 18 |+04| 18 [+04]| 20 |+04| 29 |+05| 30 [+05Y 46 |+0,7| 69 |+09] 83 |[+1,1
63 1.8 |+04| 20 [(+04| 25 |+05| 36 |+06| 3,8 |¥06]| 58 |+08| 86 |+1,1]105|+1,3
75 19 |+04] 23 [+05]| 29 |+05| 43 |+0,7| 45~}+0,7| 6,8 |+09(10,3 |+1,3]|125 |+15
90 22 |+05| 28 [+05) 35 [+06| 51 |+08|,54 |+08]| 82 [+1,1]1123|+1,5]|150 |+1,7
110 27 |+05| 34 (+06| 42 (+0,7| 63 |+&9| 66 |+0,9]| 10,0 (+1,2] 151 |+18] 18,3 |+21
125 31 |+06(| 39 |+06]| 48 |+0,7| 71 4410 74 |+10| 114 (+14]|171[+2,0] 20,8 |+2,3
140 35 |+06| 43 |+0,7| 54 |+08] 80 1+10| 83 |+1,1|12,7 [+15]| 192 [+2,2]| 23,3 |+2,6
160 40 |+06| 49 [(+0,7] 6,2 [+0,9 | 91 |+1,2| 95 |+12| 146 [+1,7|1219 |+2,4]|266 |+2,9
180 44 |+0,7| 55 (+08) 6,9 [+0,910,2|+13| 10,7 |+13| 16,4 [+19| 246 |+2,7]299 |+3,2
200 49 |+0,7| 6,2 [+09| 7,2 |+10 (114 |+14|119|+14| 182 [+2,1]| 274 |+3,0]|332|+3,6
225 55 |+08(| 69 |+09|,86"|+1,1]| 128 (+15|134|+16| 20,5 |+23]|308 |+33]|374|+4,0
250 6,2 |+09| 7,7 |+1,07,96 |+1,2| 142 [+1,7| 148 | +1,7| 22,7 |+25| 34,2 [+3,7| — —
280 69 |+09( 86 |+ 10,7 | +1,3| 159 [+1,8| 16,6 |+1,9( 254 |+2,8]| 38,3 [ +4,1 — —
315 77 |+10| 9,7 012|121 | +15| 179 [+2,0| 18,7 | +2,1| 286 |+3,1| 43,1 [+46| — —
355 87 |+11 /5109 |+13| 136 |+16| 20,1 [+23|211|+2,4(322 |+35]| 485 [+5,1 — —
400 98 | +1,2,(1123 | +1,5|153 |+1,8| 22,7 [+2,5| 23,7 |+26| 36,3 |+3,9]| 54,7 [+57| — —
450 11,0 | +4,83| 138 (+16| 17,2 [+2,0| 255 |+2,8| 26,7 |+2,9]409 [+43| — — — —
500 12,3y+15| 153 (+1,8]| 192 [+2,2| 283 |+3,1[29,7 | +3,2]| 454 |+4,8| — — — —
560 137 +16| 172 (+20| 214 [+24| 317 |+34[332|+36]508 [+53| — — — —
630 154 | +1,8] 193 |+2,2| 241 (+2,7| 357 |+38| 374 |+40]| — — — — — —
710 174 1+20| 21,8 |+2,4| 27,2 [+3,0| 40,2 |+4,3| 421 |+45| — — — — — —
800 196 | +2,2| 245 |+2,7| 30,6 [+3,3|453 |+48 474 |+50| — — — — — —
900 220 |+24 (276 |+3,0| 344 (+3,7| 510 |+53| — — — — — — — —
1000 245 | +2,7| 306 |+3,3]| 382 |+4,1 — — — — — — — — — —
1200 294 1+3,2|36,7 |+3,9| 459 |+48| — — — — — — — — — —
1400 343 |+3,7(429 |+45|535|+56| — — — — — — — — — —
1600 392 |+42(490|+51|612 |+64| — — — — — — — — — —
@ All dimensions correspond to those given in ISO 4065.
b The tolerances have been calculated from the expression (0,1e + 0,2) mm and rounded up to the nearest 0,1 mm.
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C.3.2 Dimensions of fittings

C.3.2.1 General

This annex is applicable to the following types of fittings:

— butt fusion fittings;

— socket fusion fittings;

— electrofu

sion fittings;

— flange aflaptors and loose backing flanges;

— mechan

cal fittings.

C.3.2.2 Butt fusion fittings

Cc.3.2.21

The minimur
Table C.5. T

Lengths and diameters of spigot ends of butt fusion fittings

h inside and outside lengths, L, and L,, of spigot ends (se€/Figure C.4) shall be as specified in
ne mean outside diameter, d,,,, of the spigot end over the length L, shall be as specified jn C.3.1.1,

except between the plane of the mouth and a plane parallel to it, at.a distance not more than (0,014}, + 1) mm,

where a redd

C.3.2.2.2

The out-of-rg
C.3.1.2.

ction in the outside diameter is permissible.

Out-of-roundness

C.3.2.23

all thicknesses of spigot ends

undness of spigot ends over the length L, (Sée Figure C.4 and Table C.5) shall be as specified in

The wall thigkness, e, of spigot ends over the. length Ly, (see Figure C.4 and Table C.5) shall be as specified in
C.3.1.3, except between the plane of-the mouth and a plane parallel to it, at a distance not more than

(0,01d,, + 1)

m, where a reduction inithe-outside diameter is permissible, e.g. for a chamfered edge.
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Key
Ly, inside|length of spigot end

Ly, outsidg length of spigot end

Figure C.4 — Dimensions of spigot ends of’butt fusion fittings
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C.3.2.24

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

Table C.5 — Dimensions of spigot ends of butt fusion fittings

Dimensions in millimetres

Nominal outside Inside length of Outside length of
diameter spigot end spigot end
dn Lb1 2 Lb2 a
min. min.
12 4 10
16 4 10
20 4 10
25 4 10
32 5 10
40 5 10
50 5 12
63 6 12
75 6 12
90 7 12
110 8 12
125 8 15
140 9 15
160 9 20
180 10 20
200 1M 20
225 12 25
250 13 25
280 14 30
315 15 30
355 16 30
400 18 30
450 20 35
500 20 35
560 20 40
630 20 40
710 20 40
800 20 50
900 20 50
1 000 20 60
1,200 20 60
1400 20 70
1 600 20 70
a8\ WFor bends, a reduction in the length(s) of the tubular part(s) of the spigot end is
permissible.
NOTE The minimum lengths given in this table are too short for electrofusion joints. For
electrofusion jointing, a length corresponding to the depth of penetration specified in Table C.8
is necessary.

Wall thickness of fitting body

pipe (see C.3.1.3).

C.3.2.2.5

Other dimensions

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