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Foreword

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

The procedures used to develop this document and those intended for its further maintenance are described
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prt of fluids, Subcommittee SC 3, Plastics pipes and fittings for industrial applications.
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Introduction

Polyethylene reinforced with short glass fibres (PE-sGF) piping systems are pipe systems which consist
of fittings produced by adding short glass fibres into high density polyethylene resins. Their physical and
mechanical properties are influenced by short glass fibre orientation.

For the material subject of this document, the mechanical performances are obtained on the basis of
standards dedicated to thermoplastics. The geometrical characteristics are defined for this material in line
with ISO 3 and ISO 4065.
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Publicly Available Specification

ISO/PAS 22101-3:2024(en)

Polyethylene reinforced with short glass fibres (PE-sGF)
piping systems for industrial applications —

Part 3:

Fittings

1 Sqope

This document specifies the fittings made from short glass fibre reinforced polyethylene (PE-sGF)
manufpctured by the spiral cross winding method used below ground for the conveyance of fluids|in the
follow|ng industrial and agricultural contexts:

— chlemical plants;

— industrial sewerage engineering;

— pdwer engineering (cooling and general-purpose water supply);

— agricultural production plants;

— water treatment;

— small hydraulic power plants (general-purpose wate¥supply).

This dpcument also specifies the test parameters forithe test methods it references.

In conjunction with the other parts of the ISO~22101 series, this document is applicable to PE-sGF flttings,
and td joints with components of PE-sGF or other materials, intended to be used under the following
conditjons:

a) amaximum allowable operating pressure (PFA) up to and including 25 bar;

b) an operating temperature of 20 °C as the reference temperature.

NOTE1 For other operating temperatures, guidance is given in ISO/PAS 22101-1:2022, Annex A.

This document covers-a range of maximum allowable operating pressures and gives requir¢ments
concerning colours and additives.

NOTE 4 Itis the responsibility of the purchaser or specifier to make the appropriate selections from these gspects,
taking jnto account their particular requirements and any relevant national guidance or regulations and installation

practic

Es or Eodes.

This d

bcument is applicable to fittings of the following types:

— electrofusion socket fittings;

— loose backing flanges and flange adapters;

— fabricated fittings (see Annex A).

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

© IS0 2024 - All rights reserved
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements of this document. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

ISO 52

7-1, Plastics — Determination of tensile properties — Part 1: General principles

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

resista

ISO 31

ISO 44
Polyet

[SO 44
ISO 44

ISO 11
time (i

ISO 13
pieces |

ISO 13
noming

ISO 13

ISO/PA
applicd

ISO/PA
applic

ISO/PA
applic
3 T¢
For thd
ISO an|

ce to internal pressure — Part 2: Preparation of pipe test pieces
05, Thermoplastics pipes — Longitudinal reversion — Test method and parameters
D6, Plastics piping systems — Plastics components — Determination of dimensions

127-2, Plastics piping systems for water supply, and for drainage and sewerage ‘under pressu
wylene (PE) — Part 2: Pipes

B3-1, Thermoplastics pipes — Resistance to liquid chemicals — Classification = 'Part 1: Immersion test
33-2, Thermoplastics pipes — Resistance to liquid chemicals — Classifiedtion — Part 2: Polyolefin

357-6, Plastics — Differential scanning calorimetry (DSC) — Part6:Determination of oxidation ind
sothermal OIT) and oxidation induction temperature (dynamicOIT)

D53, Polyethylene (PE) pipes and fittings — Determination*of the tensile strength and failure mode
from a butt-fused joint

954, Plastics pipes and fittings — Peel decohesionctest for polyethylene (PE) electrofusion assem
1l outside diameter greater than or equal to 90 mm

D55, Plastics pipes and fittings — Crushing décohesion test for polyethylene (PE) electrofusion assé

\S 22101-1, Polyethylene reinforced. with short glass fibres (PE-sGF) piping systems for ind
tions — Part 1: General

\S 22101-2, Polyethylene reinforced with short glass fibres (PE-sGF) piping systems for ind
tions — Part 2: Pipes

\S 22101-5, Polyethylene’reinforced with short glass fibres (PE-sGF) piping systems for ind
tions — Part 5: Fitness)for purpose of the system

'rms and definitions

b purposés)of this document, the following terms and definitions apply.

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

of the

method

pipes

Juction

of test

blies of

mblies

ustrial

ustrial

ustrial

— IS

O5al £l
| 1

A H L H latf, Halal LL H /ola
U IIIIIIC Ul UVVDllls lJlClI.lUl IIl. AvdlldUICT dl 1ItLPS.// VV VV VV.1OU.UIL &/ UDU Y

— IEC Electropedia: available at https://www.electropedia.org/

31

electrofusion socket fitting
PE-sGF fitting which contains one or more integral heating elements that are capable of transforming

electri

cal energy into heat to realize a fusion joint with a spigot end or pipe

© IS0 2024 - All rights reserved
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ISO/PAS 22101-3:2024(en)

mechanical fitting
fitting that generally includes a compression part to provide pressure integrity, leak tightness and resistance
to end loads for assembling PE-sGF pipe to another PE-sGF pipe or any other element of the piping system

Note 1 to entry: The fitting can allow either a dismountable or permanently assembled joint.

Note 2 to entry: The fitting can be supplied for field assembly or pre-assembled by the manufacturer.

3.3

fabricated fitting

fittingf:@m&ﬂmmmmhmmgﬂﬁ%lﬂﬂlﬂﬂ&&mﬂ.mmw i - i indi i

with this document, or both

4 M

4.1 )

The PH

4.2
The PH

aterial

PE compound

compound from which the fitting is made shall conform to ISO/PAS 22101-1;

PE-sGF compound

-sGF compound from which the fittings are made shall conform‘toISO/PAS 22101-1.

4.3 Material for non-polyethylene-based parts

4.3.1

The m
resistg
have a
ISO/PA

a) du
b) un

¢ wi

4.3.2

All pai
and fu
moistu

5 Gq

General

nt to the external and internal environments‘as the other elements of the piping system an
life expectancy under the following conditiods at least equal to that of the PE-sGF pipe conforn
.S 22101-2 with which they are intended-to be used:

ring storage;
der the effect of the fluids beingeonveyed;

th respect to the service environment and operating conditions.

Metal parts

ts susceptible to’corrosion shall be adequately protected, provided this is necessary for du
hction of thessystem. When dissimilar metallic parts are used which can potentially be in conta
re, approptiate actions shall be taken to avoid galvanic corrosion.

sneral characteristics

rdance

hterials and constituent elements used in making the fitting (including any metal parts) shall be as

d shall
hing to

ability
Ct with

5.1 Appearance

When viewed without magnification, the internal and external surfaces of the fitting shall be smooth, clean
and free from scoring, cavities and other surface defects which would prevent conformity of the fitting to
this document.

5.2 Design

The design of the fitting shall be such that, when assembling the fitting onto the pipe or other components in
accordance with the manufacturer’s recommendations, the electrical coils are not displaced.

© IS0 2024 - All rights reserved
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The electrofusion fitting body shall be made with PE-sGF. Electrofusion fitting sockets shall have an internal
layer in PE. Heating wires shall be placed in the internal PE layer. The outer surface shall have a protective
PE layer.

Flange adapters shall be made from PE-sGF.

Loose

backing flanges shall be made from metal.

Fabricated fittings shall be designed in accordance with Annex A.

5.3

The collour of the PE-sGF parts of the fitting shall be black.

5.4
The el

used, 9nd on the characteristics of the electricity power source.

For vo|tages greater than 25 V, direct human contact with energized parts shallbe not possible wh
fitting|is in the fusion cycle during assembly, in accordance with the instructiensfof the manufacturer
fittings and the manufacturers of the assembly equipment, as applicable.

NOTE

1,18l anfl IEC 60449.16]

The specified electrical resistances of the fitting at 23 °C shall)be stated by the manufacturer 3

tolera

NOTE 7 0,1 Qis the assumed value of the contact resistance.

The syrface finish of the terminal pins shall allow_a minimum contact resistance in order to sati
resistgnce tolerance requirements.

5.5 Appearance of factory-made joints

The inkernal and external surfaces of the'pipe and fitting after fusion jointing, examined visually w
magnification, shall be free from melt exudation outside the confines of the fitting, apart from that

may b
There

in acc
6 G

6.1
The d

Colour

Electrical characteristics for electrofusion fittings

¢ctrical protection that shall be provided by the fusion process depends on the voltage and the d

] The fitting during the fusion process is part of an electrical system asdefined in EN 60335-1,[Z1 HD

ce shall be between nominal resistance (£5 % ().

¢ declared acceptable by the.fitting manufacturer or used as a fusion marker.

shall be no wire movement leading to short circuiting when the electrofusion fitting is

eometricakcharacteristics

urrent

en the
b of the

60364-

nd its

5fy the

rithout
which

ointed

rdance with the manufacturer’s instructions. There shall be no excessive creasing of the ifternal
surfaces of the adjoining.pipes or spigots.

T/leasurement of dimensions

mensions of the fittings shall be measured in accordance with ISO 3126. In case of dispulte, the

measurement of dimensions shall be made not less than 24 h after manufacture and after conditioning for at
least 4 h at (23 + 2) °C.

Indirect measurement at the stage of production is permitted after shorter time periods, provided that
evidence is shown of correlation.

© IS0 2024 - All rights reserved
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6.2 Dimensions of electrofusion socket

6.2.1 Diameters and lengths of electrofusion socket fitting

When measured in accordance with 7.1, the diameters and lengths of electrofusion sockets as shown in
Figure 1 shall conform to ISO/PAS 22101-2. L5 shall be at least 20 mm. The thickness of the non-glass filled
layer of inner polyethylene shall be at least 1,5 mm for electrofusion socket fittings.

L L

D; mpan inside diameter in the fusion zone, measured in a plahe parallel to the plane of the mouth at a distange of Ly
D,5 L,

L; sdcket depth corresponding to the maximum spigotinisertion

+

L, hdated length within a coupler as declared by thé-manufacturer to be the nominal length of the fusion zone
L, diptance between the mouth of the fitting and'the start of the fusion zone

1  glass-filled layer of electrofusion socket:fitting

2 electrical oils

3 ndn-glass-filled layer of electrofusion socket fitting

4 nqn-glass-filled layer of electrofusion socket fitting

Figure 1 — Dimensions of electrofusion socket fitting

In the [case of a fittitig having sockets of different sizes, each one shall conform to the requirements for the
correspondingeminal diameter.

The cqnnection of two pipes of different materials (e.g. PE to PE-sGF) and thicknesses is allowed [by the
fitting

6.2.2 Wall thickness of the fitting body

The wall thickness, E, of the fitting body measured at any point, shall be at least equal to the nominal wall
thickness, e, of the pipe.

Any changes in wall thickness inside the body of the fitting shall be gradual in order to prevent stress
concentrations.

© IS0 2024 - All rights reserved
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6.3 Dimensions of fabricated fittings

When the description and dimensions of fittings of this type are required, Annex A applies.

6.4 Dimensions of loose backing flanges and flange adapters

Loose backing flanges shall be designed to the relevant PS, in accordance with Table 2 and Table 3 as
appropriate.

Flange adapters shall be designed in order to prevent stress concentration at any changes in cross-section.
The thickness of the flange adapter face and loose backing flange shall be dependent on the material used in
the mdnufacture of the adapter and on the nominal pressure, PS, of the piping system for which it is degigned.
All dinpensions shall be measured in accordance with Figure 2.

Qs

%

Dn
B,
D
by

Key

D, hominal (inside) diameter of connecting pipe

R¢ radius of shoulder of flange adapter

D, nside diameter of loose baeking flange

Ds bitch circle diameter

D, utside diameter offlange adapter head

D¢ utside diameter ef flange adapter shank

Dg polt hole dianieter

D, butside-diameter of loose backing flange

Figure 2 — Butt fusion systems

For butt fusion systems, the dimensions of the flange adapters shall conform to those given in Table 1.

© IS0 2024 - All rights reserved
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Table 1 — Flange adapters — Dimensions for butt fusion systems

Dimensions in millimetres

Nominal inside diameter Outside diameter of Outside diameter of flange Radf;:i ;Z il:i(:ll)lt(l‘:r of
of pipe and spigot 2 flange adapter head P adapter shank ¢ R,
dn D4min DSmin (+0,5/-0,5)

200 231 235 10

300 335 343 10

400 440 449 10

500 589 560 10

600 797 682 15

700 905 788 15

800 1005 894 15

900 1107 1010 20

1000 1217 1121 20

¢ Dgfkhall be measured in the middle of the radius, R;.

a2 The diameter of the spigot shall conform to the relevant product standard.

b The actual value of D, should be as high as possible to ensure fitness for purpose of the dssembly.

The dimensions of PS 10 designated loose backing flanges shall conform to those given in Table 2.

Table 2 — PS 10 designated loose backing flange dimensions for butt fusion systems

Dimensions in milljmetres

Nominal PS 10 designated loose backing flanges
outside ) ) ) ) ) Bolts
DN/ID diameter of Outside Inside diamé={ Pitch circle
; diameter ter diameter B_Olt hole Number Screw fhread
pipe diameter
DN/OD Dyin D, D D¢ n
200 224 290 228 262 23 12 MR0
300 333 400 337 368 25 16 MP2
400 441 510 445 475 27 16 MPp4
500 554 675 558 620 27 20 MPp4
600 660 905 664 840 33 24 MBO
700 768 1020 772 950 33 28 M3BO0
8p0 876 1120 880 1050 33 28 MBO
900 982 1235 986 1160 39 28 M3B6
1900 1095 1345 1099 1270 39 28 M3B6

The dimensions of PS 16 designated loose backing flanges shall conform to those given in Table 3.

© IS0 2024 - All rights reserved
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Table 3 — PS 16 designated loose backing flange dimensions for butt fusion systems

Dimensions in millimetres

PS 16 designated loose backing flanges

Nominal
DN/ID d(;:rtr?g:r Outside Inside g;tccll:! Bolthol Bolts S
of pipe diameter diameter | . di(':\me(t)e(:' Number tlf:::ri
DN/OD Dopmin D, D, Dy n
200 224 305 228 275 25 12 M22
390 333 430 337 395 27 16 M24
41)0 441 605 445 540 33 16 MBO
54)0 554 730 558 660 33 20 MBO
64)0 666 845 670 770 39 24 M3B6
74)0 776 1085 778 990 42 24 MB9
84)0 884 1185 888 1090 48 24 M#5
94])0 992 1320 994 1210 48 28 M#5
1Q00 1105 1420 1109 1310 56 32 Mb2

7 Mechanical characteristics

7.1 General

Mecha

ical fittings shall be tested assembled with pipes conforming to ISO/PAS 22101-2 or ISO 4427{2.

Jointed pipe and fitting test pieces shall be assembled in-accordance with the technical instructiong of the
manufpcturer, taking into consideration the extreme conditions of utilization described in ISO/PAS 22101-5.

The sa

7.2 Conditioning

ple test assemblies shall take into account the manufacturing and assembly tolerances.

Unless|otherwise specified by the applicable test method, the test pieces shall be conditioned at (23 f 2) °C

prior tp testing.

7.3 Requirements

When fested in accordancewith the test methods as specified in Table 4 using the indicated parametgrs, the

fitting
to the

a) eld

b) by

following type:
pctrofusion;

tt fusion,

© IS0 2024 - All rights reserved
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Table 4 — Mechanical characteristics

Characteristics Requirements Test parameters Test
Parameters Value method
Hydrostatic No failure during test period of |End caps Type A2 ISO 1167-1
strengthat20°C  |any test pieces Conditioning period As specified in ISO  |1SO 1167-2
1167-1
Number of test pieces? |3
Type of test Water-in-water
Test temperature 20 °C
Test period 100 h
Circumferential (hoop)
stress for: PE-sGF 200 24 MPa
Hydrostatic No failure during test period of |End caps Type A? ISO 1147-1
strengthat80°C  |any test pieces Conditioning period As specifiedin'ISO  |1SO 1147-2
1167-1
Number of test piecesb |3
Type of test Water-in-water
Test temperature 80 °C
Test period 165 h
Circumferential (Hoop)
stress for: PE-sGEF 200 9 MPa
Hydrostatic No failure during test period of |End caps Type A2 1SO 1167-1
strengthat80°C  |any test pieces Conditioning period As specified in ISO  |1SO 1147-2
1167-1
Number of test pieces? |3
Type of test Water-in-water
Test temperature 80 °C
Test period 1000h
Circumferential (hoop)
stress for: PE-sGF 200 7 MPa

a  Type B end caps may be used for batch release tests for diameters = 500 mm.

b The number of test pieces given.ihdicates the quantity required to establish a value for the characteristic described in this
table. Tlhe number of test pieces fequired for factory production control and process control should be listed in the manufagturer’s

quality|plan. Guidance on asséssment of conformity can be found in CEN/TS 1555-7.[4]

¢ Teg4t sample can be,mechanically reduced in wall thickness for testing purpose of large diameter fittings by kepping a

minimym 10 mm walLthiekness of each component.

d  Longest length.ofbrittle failure in any of the test samples.

© IS0 2024 - All rights reserved
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Table 4 (continued)

Characteristics Requirements Test parameters Test

Parameters Value method
Short-term internal |Failure pressure shall be End caps Type A Annex B
pressure resistance |greater than pressure equiv- Orientation Free
for electrofusion alent of 2xMRS calculated for S
socket fitting thickest-walled pipe for which |Conditioning time 12h
a) Electrofusion [fitting has been designed. Type of test Water-in-water

Circumferential (hoop)

s 3 reaiaatf, ONMD

stressHrjetntfor: 40-MPa

Pressure increase rate 5 bar/min

Test temperature 20°C
Tensil¢ strength Test to failure: Test temperature 23°C Annex [
for butit fusion ¢ ductile-pass brittle -fail Number of test pieces? |3
b) Buft fusion
Decohgsive Length of Test temperature 23°C ISO 13954 ¢
resistgnce initiation rupture < 1/3L, in 1SO 13955
a) Electrofusion  |brittle

failure d

a  Type B end caps may be used for batch release tests for diameters = 500 mm.
b The number of test pieces given indicates the quantity required to establish acvalue for the characteristic described in this
table. Tlhe number of test pieces required for factory production control and proeess control should be listed in the manufagturer’s
quality|plan. Guidance on assessment of conformity can be found in CEN/TS 1555-7.14]
¢ Teg4t sample can be mechanically reduced in wall thickness for testing purpose of large diameter fittings by kepping a
minimym 10 mm wall thickness of each component.
d  Longestlength of brittle failure in any of the test samples.
8 Physical characteristics
8.1 Conditioning
Unless|otherwise specified by the applicable test method, the test pieces shall be conditioned at (23 § 2) °C
prior tp testing.
8.2 Requirements
When fested in accordané¢ewith the test methods as specified in Table 5 using the indicated parametgrs, the

fitting

5 shall have physical characteristics conforming to the requirements given in Table 5.

© IS0 2024 - All rights reserved
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Table 5 — Physical characteristics

in this
the m4
bOIT s

¢ The 4
disput

Characteristics Requirements Test parameters Test method
Parameters Value
Longitudinal reversion <3% Shape and number of 3 ISO 2505
test pieces
Test temperature 110 °C
Time See IS0 2505
Oxidation induction time P |> 20 min Test temperature 210°Cec ISO 11357-6
(0IT) Test environment Oxygen
Specimen weight (15+2) mg
Number of test pieces?2 |3
Effect pn water quality National regulations apply
a The number of test pieces given indicate the quantity required to establish a value for the characteristic dedcribed

nufacturer’s quality plan. Guidance on assessment of conformity can be found in CEN/TS$\1555-7.[2]
hall be measured for each glass filled layer and non-glass filled layer.

e, the reference temperature shall be 210 °C.

table. The number of test pieces required for factory production control and process conttol should be listed in

est may be carried out at 200 °C or 220 °C, provided that a clear correlation has-been established. In fase of

9 Chemical resistance of fittings in contact with chemicals

If, for {
shall b

NOTE
resista

10 P¢
When

11 M

11.1 General

All fitt
The m
If prin
The m

e classified in accordance with ISO 4433-1 and ISO 4433:2,'considering PE as a reference.
Guidance for the resistance of the PE-sGF pipes to chemicals is given in ISO/TR 10358, considering

hce as a reference. Consult pipe manufacturer for additienal information.

rrformance requirements

arking

ings shall be marked’according to 11.2.
hrking on theproduct shall be permanent, legible and shall not initiate cracks or other types of 1
fing is us€d, the colour of the printed information shall differ from the basic colour of the produy

hrkingrshall be such that it is legible without magnification.

W particular installation, it is necessary to evaluate the chemical resistance of the pipe, then the pipe

the PE

fittings conforming to this document:ate assembled to each other or to components conforning to
other parts of the ISO 22101 series, the joints-shall be in accordance with ISO/PAS 22101-5.

ailure.

ct.

NOTE

The manufacturerisnot responsible for marking thatisillegible owing to actions caused during inst

hllation

and use, such as painting, scratching, covering of components or using detergents, etc. on the components unless

agreed

There

or specified by the manufacturer.

shall be no marking over the minimum spigot length of the fitting.

11.2 Minimum required marking

The m

inimum required marking shall be in accordance with Table 6.

For fabricated fittings, marking shall at least mention the manufacturer’s identification (by name or code)
on the product or on a label. Further elements may be agreed between the manufacturer and purchaser.

© IS0 2024 - All rights reserved
11


https://standardsiso.com/api/?name=5c1c5aec5fc0a017050ce8dbe07d5b74

ISO/PAS 22101-3:2024(en)

Table 6 — Minimum required marking

Aspects Marking or symbol
Reference to this document ISO/PAS 22101-3
Manufacturer's name or trademark or both Name or symbol
Dimensions (d;, x e,,) e.g. 500 x .....
Design application series (i.e. design SIDR) e.g. 17
Material and designation e.g. PE-sGF 200
Pressure rating in bar e.g. PS12,5
Produ¢tionmrperiod-{dateorcode} e g 0207
a  In ¢lear figures or in code, providing traceability to the production period within year and month, and if the manufacfurer is
produc|ng at different sites, the production site.

11.3 Fusion system recognition

Fusion| fittings should have a system, either numerical, electromechanical or self-regulating as descrjbed in
ISO 13P50, for recognizing the fusion parameters and facilitating the fusion process.

Wherd bar codes are used for the numerical recognition, the bar-code label shall'be adhered to the fitting or
be proyided from the manufacturer and shall be protected against deteriofation during transportatipn and
storagp to the point of installation.

12 P4ckaging

The fifting shall be packaged in bulk or individually protected where necessary in order to pgrevent
deterigration and contamination during transportation and storage to the point of installation.

The pdckaging shall have at least one label with the manufacturer’s name, type and dimensions of the part,
numbar of units and any special storage conditions.

© IS0 2024 - All rights reserved
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Annex A
(normative)

Fabricated fittings

A.1 General

The fa
and A.]

The pi
This aj

The P{
factor

The m
manuf]
Table 4

In somje cases, fabricated fittings are made out of pipes of the nextlower SIDR series where the wall thi

is inte
those §

Specia

bes used to manufacture these fittings shall be accordance with ISO/PAS 22101-2.
inex applies only to fabricated fittings obtained by the butt fusion process.

rating of fabricated fittings shall be derived from the PS of the used pipes@nd the geometry d¢
given in Clause A.3.

anufacturer shall be responsible for the design and the pressure rating of the fittings. It
bcturer’s responsibility to demonstrate conformity to the declared minimum required gi
. The minimum testing to demonstrate the performance of thedfitting design is given in Table 4

rnally machined back to the next higher SIDR. For such fittings, the derating factors can diffe
riven in this annex.

| requirements concerning the appearance of fabricated fittings (e.g. bead removal) shall be

bricated fittings' performance requirements and dimensions shall be in accordance with TabLes Al

D, as applicable.

brating

is the
ven in
1.

ckness
r from

hgreed

betwegn the manufacturer and purchaser.

At leagt the pressure rating, PS, of the fitting shall be marked on the fitting, on a label or the packaginfg.

Table A.1 — Performance requirements — Fabricated fittings

© IS0 2024 - All rights reserved
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Characteristics Requirements Test parameters Test
Parameter Value method
Hydrosgtatic No failure during End caps Type Aor B2 ISO 1167-1
strengthat20°C  Itest perjod ofany  |Conditioning period As specified in ISO |1SO 1167-2
test pieees 1167-2
Number of test pieces b 3
Type of test Water-in-water f
Test temperature 20°C
Test period 100 h¢
Circumferential (hoop) stress 24 MPa g xf1
for: PE-sGF 200
Hydrostatic No failure during End caps Type AorB?2 ISO 1167-1
strengthat80°C  Itest period of any Conditioning period As specified in IS0 |1SO 1167-2
test pieces 1167-1
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Table A.1 (continued)
Characteristics Requirements Test parameters Test
Parameter Value method
Number of test pieces b 3
Type of test Water-in-water f
Test temperature 80°C
Test period 165h¢
Circumferential (hoop) stress 9 MPa 8xf1
for: PE-sGF 200
Hydrostatic No failure during End caps Type AorB?2 ISO 11674
strength at80°C  Itest period of any Conditioning period As specified in 1SO | ISO 1167-2
test pieces 1167-2
Number of test pieces b 3
Type of test Water-in-water{
Test temperature 80°C
Test period 1000 h
Circumferential (hoop) stress 7 MPa8 xf1
for: PE-sGF 200
Tensil¢ strength > 40 MPa Shape of type Type 1 IS0 527-1
for fabficated Tensile speed 50 mm/min
fittingp in Number of test pieces 5
circunjferential
direction d-¢
Tensil¢ strength > 24 MPa Shape of type Type 1 IS0 527-1

for fabficated
fittingf in
longitydinal direc-
tion

Tensile speed

Number of test pieces

50 mm/min
5

a Type|B end caps may be used for batch release tests for diameters = 200 mm.

b The njumber of test pieces given indicates the quantity required to establish a value for the characteristic degcribed
in thisftable. The number of test pieces requjted for the quality control test and the process control test should be

listed in the manufacturer’s quality plam.
¢ If the|pipe fails before 165 h, a 1 000:h test shall be performed (see 1 000 h requirement in Clause A.3).
d Thickness may be reduced by nrachining.

¢ Test §pecimen may be pressed at 110 °C by compression machine.

fFord

=1 000 mm, the test-can also be performed water-in-air. In case of dispute, water-in-water shall be usgd.

g Test pressure shall be determined based on the measured dimensions of the test piece according to ISO 1167
1:2004, 7.2. This figuse.is the declared derating factor related to the integrated socket end to be tested.

h Thesg requirement$ are valid for both monolithic pipes with integrated socket ends as well as assembled joints.
I f=the derating\factor related to the segmented fitting design.

© IS0 2024 - All rights reserved
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The main dimensions of fabricated fittings are reported in Table A.2.

Table A.2 — Fabricated fitting dimensions

Dimensions in millimetres

Nominal inside diameter Minimum length of Nominal branch length Nominal angle of fitting

DN/ID fitring =
200 200 Declared by the fitting man- | Declared by the fitting jmanu-
300 300 ufacturer factuner
400 300
500 400 With a.tolerance of {2°
600 400 The maximum toleranice for
700 400 pipe’bends shall be §5°
800 500
900 500

1000 500

A3

Examyp
design|

Only i
manuf]

4

begmented bends

is shown in Figure A.2.

L,

les of typical fabricated bends made out of pipe segmehts are shown in Figure A.1. The sggment

hdicated dimensions shall be considered. A full sét of dimensions shall be provided by the|fitting
acturer in their technical literature.

@ | Ls |

"

a) 22,5°

S

L,
)

1]

b) 45° c) 90°
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Key

L, nominallength of fitting branch to axis
L nominal length of fitting branch to axis
a  nominal angle of fitting

1  fusion zone

e  wall thickness

D, outside diameter

Figure A.1 — Segmented bends

Practi¢e has shown that these factors are applicable. Results of testing according to Table A.1 withdet¢rmine
the applicable factor f.
\
Y ,
|
i
dn
Key
d, nominal inside diameter
B cut angle
a The cut angle shall not be greater than 15°.
Figure A.2 — Segment design
For bends fabricated outof pipe segments, the following derating rules for the calculation of the PS shall apply:
PufFSf* Py
where

pn 1s the nominal pressure, P5;
f is the derating factor related to the bend segment design (see Table A.3);
pp is the nominal pressure, PS, of the pipe.

The minimum testing to demonstrate the performance of the segmented bends is given in Table A.3.

© IS0 2024 - All rights reserved
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Table A.3 — Derating factors for segmented bends

Cut angle Derating factor
B f
<75° 1,0
7,5°< f<15° 0,82
a2 In accordance with Clause A.1, the test results of the manufacturer may demonstrate that a derating
factor of 1,0 or another factor is applicable.

A.4 Segmented tees

Fabricated tees made out of pipe segments are not required to accord with the drawings given inFigu
Only indicated dimensions shall be considered. A full set of dimensions shall be provided by-the

manufpcturer in their technical literature.

dn

dhn
|
]
(R
- % Lo
N | : |
| | |
______ | _
I
[e [e
Z Z
|
L
a) 90°
Key
d nominal inside diameter

e

tubular length of fusion €nd piece

Zy,Z5, 43 nominal lengths of fitting branch

a nominal angle of fitting (+2°)

The tupularilength of the fusion end piece shall allow the following (in any combination): the use of
requirgd-in the case of butt fusion; assembly with an electrofusion fitting; assembly with a socket

b) 60°

L and «a shall be in'accordance with any relevant national guidance

Figure A.3 — Segmented tees

fitting the use of amechanical scraper.

re A.3.
fitting

lamps
fusion

For tees fabricated out of pipe segments, the following derating rules for the calculation of the PS shall apply:

,05 =fopp
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where

ps is the nominal pressure of the segmented tee;
fr isthe derating factor for the tee, having a value of 0,5;
pp is the nominal pressure, PS, of the pipe.

Practice has shown that these factors are applicable. Results of testing according to Table A.3 will determine
the applicable factor f.
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Annex B
(normative)

Short-term pressure test method

B.1 Principle

A test piece, consisting of an electrofusion fitting assembled with one or more PE pipes having reduced free
length|sufficient to suppress pipe failure and create preferential failure in the fitting or in the.conrecting
pipe-to-fitting joint, is placed in a controlled-temperature environment and subjected toran essgntially
continpally increasing internal hydraulic pressure until failure occurs. The method is desighed to establish
the short-term failure pressure of the fitting/pipe assembly.

B.2 Apparatus

B.2.1 | Constant-temperature water bath, in accordance with ISO 1167-1,)capable of being maintajned at
(20 £ 3) °C.

B.2.2 | Pressure test equipment, in accordance with ISO 11671, capable of applying a continuously
increaping internal hydraulic pressure at a rate of (5 + 1) bar/miin“antil the test piece fails.

B.2.3 | Bourdon tube Pressure gauge, having an accuracy of not less than 1 % of full-scale def|ection
and with a hand which indicates the maximum pressurereached. A gauge shall be used that will ipdicate
the fai|§ure pressure at approximately mid-scale. The gauge should preferably be equipped with q surge

protection device. Alternatively, a digital pressufe gauge, having an accuracy of not less than 2 (% the

measulred value and with the capability to recordithe maximum pressure reached.

A gaugle shall be located in position within thie pressure system such that it will indicate the internal prjessure
of the test piece without being affectedby-pressure transients within the pressure supply lines, etc.

B.3 Test piece

The tept piece shall be an assembly of one or more electrofusion fittings connected to PE-sGF pipes,|with a
minimum free pipe length-between fittings of any type not exceeding d,,.

The pipe used shall bethe thickest-walled pipe for which the fitting has been designed.

The tept piece shall'be closed with Type A end caps in accordance with ISO 1167-1.

B.4 Procedure

Attach the end caps to the test piece and fill it with water at ambient temperature.
Connect the test piece to the pressure source, ensuring that no air is trapped in the test assembly.

Immerse the test piece in the constant-temperature bath and condition it at (20 * 2) °C for at least as long as
the period defined in ISO 1167-1 for the appropriate pipe wall thickness.

Increase the pressure uniformly at a rate of (5 + 1) bar/min until failure of the test piece occurs.

Record the pressure at failure. After testing, inspect the test piece and record the location and mode of
failure.
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