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Foreword

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

This document is the specification for electrofoaming plastic pipe joints used in non-pressure
underground drainage and sewerage for polyethylene (PE) piping systems with smooth outer wall.

The wrapped electrofoaming joints may also be applied to pipes with diametrically deviated pipe ends.

The installation procedures specified in this document are intended to describe the proper joining
method of electrofoaming joints.

An[ informative guidance for the joining procedure of products complying with this dofument is
provided in Annex A.

© ISO 2016 - All rights reserved v
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TECHNICAL SPECIFICATION ISO/TS 17902:2016(E)

Wrapped electrofoaming joints for polyethylene (PE)
piping systems with smooth outer wall for gravity drains
and sewers

1 _Scope

Thlis document specifies the definitions and requirements for wrapped electrofoaming [joints for
polyethylene (PE) piping systems with smooth outer wall for underground drains and sewe¢r without
pressure.

Thiis document specifies product range, material characteristics, test methods and test pgrameters,
dinension and characteristics of wrap.

Thiis document is applicable to jointing pipes which have external wall-thickness greater than 1,4 mm
anfl a diameter up to DN/OD 2000, or DN/ID 2200.

NOTE1 For dimensions larger than DN/OD 2000, or DN/ID 2200, this)ydocument can serve as a gefperal guide
redarding appearance, colour, physical and mechanical characteristies as well as performance requir¢ments.

v

NOTE 2  Such products are intended to be used with pipes made from virgin and reworked materia

2 | Normative references

The following documents are referred to in.the'text in such a way that some or all of thejir content
copstitutes requirements of this document-¥or dated references, only the edition cited applies. For
unfated references, the latest edition of thereferenced document (including any amendmentf) applies.

ISQ 1167-1, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination of
thq resistance to internal pressure - Part 1: General method

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

ISQ 1183-1, Plastics — Methods for determining the density of non-cellular plastics — Part 1: [mmersion
mdthod, liquid pyknemeter method and titration method

IS( 3126, Plasticspiping systems — Plastics components — Determination of dimensions
ISQ 8772, Plastics piping systems for non-pressure underground drainage and sewerage — Polyethylene (PE)

ISQ 12162, Thermoplastics materials for pipes and fittings for pressure applications — Clajsification,
degignation and design coefficient

ISO 13254, Thermoplastics piping systems for non-pressure applications — Test method for watertightness

ISO 13953, Polyethylene (PE) pipes and fittings — Determination of the tensile strength and failure mode of
test pieces from a butt-fused joint

ISO 21138-1, Plastics piping systems for non-pressure underground drainage and sewerage — Structured-
wall piping systems of unplasticized poly(vinyl chloride) (PVC-U), polypropylene (PP) and polyethylene
(PE) — Part 1: Material specifications and performance criteria for pipes, fittings and system

ISO 21138-2, Plastics piping systems for non-pressure underground drainage and sewerage — Structured-

wall piping systems of unplasticized poly(vinyl chloride) (PVC-U), polypropylene (PP) and polyethylene
(PE) — Part 2: Pipes and fittings with smooth external surface, Type A

© IS0 2016 - All rights reserved 1
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 4435, ISO 8772, ISO 21138-1,
ISO 21138-2,1S0 13272, and ISO 1043-1 and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

— ISO Online browsing platform: available at http://www.iso.org/obp

3.1 Gen

3.1.1
structure
products
mechanic

3.1.2

leral terms and definitions

d-wall pipes and fittings
that have an optimized design with regard to material usage to achieyéthe physi
h] and performance requirements of ISO 21138-1

solid-wall pipe and fitting

polyethylg
Noteltoe

3.1.3

main lay¢r

PE layer t

3.14
foaming |
PE layer t
to obtain

3.1.5

wrapped
joint cons
the pipes

3.1.6

clamping
metallic a
procedurs

3.1.7

bne pipe and fitting intended for use for non-pressure undergrounddraining and sewerage

htry: Products defined by this term shall comply with ISO 8772.

maintain the foaming layer in contact with the pipestirfaces

ayer

ral,

which substances are added in order to ensture expansion under specified heating conditions,

he final properties of the jointing

electrofoaming joint
isting of a main layer (3.1.3).and a foaming layer (3.1.4) and which can be wrapped aroy

band
hcillary maintainingthe wrapped electrofoaming joint (3.1.5) in position during the assem
and which cairbe’removed after cooling

electrofusion welding machine

electric p
wrapped ¢

pwerssource that supplies constant current and/or voltage to connect the pipe with
lectrofoaming joint (3.1.5)

nd

he

3.2 Geometrical terms and definitions

3.2.1

nominal size DN
numerical designation of the size of a component, other than a component designated by thread size,
which is approximately equal to the manufacturing dimension in millimetres

3.2.2

nominal size DN/OD
nominal size related to the outside diameter

© ISO 2016 - All rights reserved
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3.2.3
nominal size DN/ID
nominal size related to the inside diameter

3.2.4
nominal diameter

dn

specified diameter, in millimetres, assigned to a nominal size (DN/OD or DN/ID)

3.2.5

outside diameter

3.3
vil
md
th(
be

3.3
oW
m4
of
pr

complete formulatieh.is known

3.3
ex
m3

a)

inimum fitting wall thickness

.3 Material terms and definitions

n
asured fitting wall thickness at any point of the body of alcomponent

N

gin material

terial in form such as granules or powder that have not been subjected to use or proces
in that required for their manufacture*and to which no reprocessable or recyclable mate
en added

2

n reprocessable material

terial prepared from rejected unused pipes or fittings, including trimmings from the p
pipes and fittings, that 'will be reprocessed in a manufacturer’s plant after having been |
cessed by the same.manufacturer by a process such as moulding or extrusion and for

3
fernal reprocessable material
terial camprising either one of the following:

material from rejected unused pipes or fittings, or trimmings there from, th3

reprocessed and that were originally processed by another manufacturer;

a pipe or

ss-section

sing other
rials have

roduction
breviously
which the

t will be

b) material from the production of unused thermoplastics products other than pipes and fittings,
regardless of where they are manufactured

3.34
recyclable material
material comprising either one of the following:

a)

b)
cle

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

material from used thermoplastics products other than pipes or fittings which have been

aned and crushed or ground
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4 Symbols and abbreviated terms

4.1 Symbols

de outside diameter

dem mean outside diameter

dim mean inside diameter

dn nominal diameter

t fitting wall thickness (at any point)

tmin minimum fitting wall thickness (at any point)

4.2 Abbreviated terms

DN/ID |nominal size related to inside diameter

DN/OD |nominal size related to outside diameter

ID inside diameter

oD outside diameter

PE polyethylene

S pipes series S

SDR standard dimension ratio
5 Matgrial

5.1 Material for the main layer
The main [layer shall be made from PE 80 or PE 100 material complying with ISO 12162.

The qualification of the material is granted as long as it fulfils the requirements of 7.1.

5.2 Material for the foaming layer

The base |materfal*for the foaming layer shall have a density from 911 kg/m3 to 940 kg/m3, wi
measured acéording to ISO 1183-1, to which may be added those additives that are needed to facilit

en
hte

the manuffacpure of fitting conforming to the requirements of this document (e.g., foaming agq

nt,

adhesive agent).

The qualification of the material is granted as long as it fulfils the requirements of Z.1.

6 General requirements

6.1 General description of the wrapped electrofoaming joints

Wrapped electrofoaming joints consist of several layers (see Figure 1 and Figure 2): foaming layer

including electrical device and main layer.

4 © IS0 2016 - All rights reserved
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: 1 2 s
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Key
1 | main layer of electrofoaming joint
2 | foaming layer of electrofoaming joint
b | clamping band of joint
s | temperature sensor connection terminal
e | electric connection terminal
Figure 1 — Schematics of electrefoaming joints
X
X
1
.
2 e
4
1
Key
foamingayer of electrofoaming joint
electric thermal wire embedded in foaming layer

Figure 2 — Schematics of foaming layer

6.2 Appearance

When viewed without magnification, wrapped electrofoaming joints shall meet the following
requirements:

— the internal and external surfaces shall be smooth, clean and free from grooving, blistering,
impurities, poresand any other surface irregularity likely to prevent conformity with this document;

— the ends of wrapped electrofoaming joints shall be square to their axis.

© IS0 2016 - All rights reserved 5
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The wrapped electrofoaming joints shall be homogeneous throughout, except where heating coils
or electrical connectors are incorporated. They will also be free of cracks, holes, foreign inclusions,
or injurious defects such as gouges, dents, cuts, etc. The wrapped electrofoaming joints shall be as
uniform as commercially practicable in opacity, density, and other physical properties. Any heating
coils, connecting cables, connectors, and related electrical power source shall be designed to prevent

electrical

shock to the user.

6.3 Colour

The colour of each layer should preferably be black. Other colours may be used.

6.4 Ele

The electy
used and

For voltag]
the joint i

of the joinlts and assembly equipment, as applicable.

7 Geor

7.1 Ger
Dimensio]

NOTE

Key
main |

layer v
layer 1
thickn|

nr-§l\3>—\

foaming layer of ele¢trofoaming joint

ctrical properties

ical protection to be provided by the system depends on the voltage and the current streng
bn the characteristics of the electricity power.

es greater than 25V, direct human contact with the energized parts shall aot be possible wh
b in the fusion cycle during assembly in accordance with the instructioris of the manufactu

netrical characteristics

jeral
1s in Figure 3 shall be measured in accordance with [SO 3126.

The figure is a schematic sketch only, to indicate the relevant dimensions.

N

NN

hyer of electrofoatming joint

vidth of electrofoaming joint
bngth ofielectrofoaming joint
ess’of main layer

rth

en
rer

Figure 3 — Dimensions of electrofoaming layer

7.2 Dimensions of the wrapped electrofoaming joint

The dimension of wrapped electrofoaming joint shall satisfy DN/OD and DN/ID series of pipe allowance

described

in ISO 8772 and ISO 21138-2 and follow Table 1 and Table 2.

© ISO 2016 - All rights reserved
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Table 1 — Wrapped electrofoaming joints layer dimension for DN/OD series

:2016(E)

Dimensions in millimetres

nolzrigﬁal l:l)(:::;ii?iil Minimum layer Minimum width Minimum thickness of the main

size diameter length layer
Li Whin £

DN/OD dn min min
200 200 630 160 5
250 250 790 160 5
315 315 990 220 5
355 355 1115 220 5
400 400 1260 220 5
450 450 1415 300 6
500 500 1537 300 6
630 630 1980 300 6
800 800 2520 400 6
1000 1000 3145 460 7
1200 1200 3770 460 7
1400 1400 4400 460 7
1600 1600 5026 520 7
1800 1800 5654 520 7
2000 2000 6 280 520 7

Table 2 — Wrapped electrofoamingyjoints layer dimension for DN/ID series
Dimensions in millimetres
| ol;inlzﬁal il\:ll:ﬁir; Minimum layer Minimum width Minimum thickness of the main

size diameter length layer
N Whin £

DN/ID dlm min min
300 300 1236 220 5
360 360 1450 220 5
400 400 1585 220 5
450 450 1816 300 6
500 500 1984 300 6
600 600 2348 300 6
700 700 2 684 400 6
800 800 3032 400 6
900 900 3431 400 6
1000 1000 3780 460 7
1200 1200 4583 460 7
1400 1400 5 245 460 7
1500 1500 5641 520 7
1600 1600 5856 520 7
1800 1800 6 630 520 7
2000 2000 7 383 520 7
2200 2200 8096 520 7

© IS0 2016 - All rights reserved 7
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7.3 Dimensions of the clamping band

The clamping band shall cover the whole outer circumferences of the pipes and ensure that no gap
remain between the clamping elements after tightening.

8 Mechanical characteristics

8.1 Joint material integrity

The joint - red
parametefs. The foaming layer integrated with main layer, the material shall have characterisfics
confirminjg to the requirements given in Table 3.
Table 3 — Joint material integrity requirements
Charactgéristic Requirement Test parameter Test methodp

Tensile stijengtha > 20 MPa Cross-head speed 5 mm/min ISO 13953

Resistarjce to No failure during the test Test temperature 80°C ISO 1167-1

mtermalb period Pressure 0,25 barc ISO 1167-2
pressure )
Type of test In agcordance with
P 150 1167-1
: Water-in-water
Test period 1000 h

a  Test pipce shall be cut from a solid-wall pipe integrated with wrapped electrofoaming joints in longitudinal machjne
direction without the clamping band.
b This test shall be carried out in the form of a solid-wall pipe.integrated with wrapped electrofoaming joints withgut
the clamping band.
¢ The sppcified test pressure shall a minimum at any peint of the sample (specially the highest point of large diamefer
pipes), andfadded to the potential external pressure resulting from the outer water, due to water-in-water test.
8.2 Other mechanical characteristics
8.2.1 Preparations and pretreatment of test pieces
For the tdsting according to 8(2)2, test pieces shall be prepared in accordance with Table 4, from |PE
pipes and wrapped electrofuSion joint, which have been assembled according to the manufactufer

recommemndations. UnlessZotherwise specified, test samples shall be conditioned in temperatyre

(23 + 2)°C

and relative‘htumidity of (50 * 20) % for 24 h, before being submitted to test.

Table 4 — Test pieces preparation

Charagqteéristic Test piece Preparation T::::;?:czf
Mechanical Wrap
strength or coupled Wrap length 1
flexibility with pipe
Wrap
Impact strength coupled Fuse (500 = 100) mm pipe to the wrap 1
(drop test) . .
with pipe

8.2.2 Test conditions and requirements

When tested in accordance with the test methods as specified in Table 5 using the indicated parameters,
the test pieces shall have mechanical characteristics conforming to the requirements given in Table 5.

© ISO 2016 - All rights reserved
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Table 5 — Mechanical characteristics

2016(E)

Characteristic Requirement Test parameter Test methods
Impact strength . .
(drop test) See applicable pipe standard
Test period 15 min
Minimum displacement 170 mm
Mechanical . s .
strength or gzsﬁ%:; (;i;;;l;‘;‘ilir;i Minimum momenta2 for: 1SO 13264
flexibility ' [DN1 < 250 0,15-[DN]3 x 10-6
KIN*IT1
[DN] > 250 0,01-[DN] kN-m
a | Choose between minimum displacement and minimum moment, as applicable.
9 | Performance requirements
When determined in accordance with the test methods as specified in{Table 6 using the|indicated
parameters, the fitness-for-purpose characteristics of the joints andcassembly shall conform to the
requirements given in Table 6.
Table 6 — Fitness for-purpose characteristics of assembly
(haracteristic Test parameters Requirements Teqt method
Test temperature (23 £5)°€
. EF deflection 10®%
Tightness of -
electrofoaming Water or air pressure 50 kPa'(0,5 bar) No leakage 1sol13254
joints Air pressure ~-30,kPa (-0,3 bar) Pressure after
15 min < -27 kPa
(-0,27 bar)
10 Marking
10.1 General
M4rking elements shall(be labelled, printed, or formed directly on the external layer, in such § way that
aftler storage, weathering, handling and installation, legibility is maintained.
M4rking shall net.initiate cracks or other types of defect that adversely influence the performance of
th¢ wrapped electrofoaming joints.
10.2 Minimum required marking
Thi

Table 7 — Minimum required marking of the wrapped electrofoaming joints

Information Marking or symbols
Number of this Technical Specification ISO/TS 17902
Diameter series, nominal size
DN/OD series DN/OD 200

a

Shall be given in clear figures or in a code providing traceability to the following details:
the production period year and month;

the production site if the manufacturer is producing in different sites, nationally and/or internationally.

©lI
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Table 7 (continued)

Information Marking or symbols
And/or applicable
DN/ID series DN/ID 200/198
Manufacturer’s name and/or trade mark XXX
Material PE
Manufacturer’s information a
a  Shall be given in clear figures or in a code providing traceability to the following details:
— the prdduction period year and month;
— the prdduction site if the manufacturer is producing in different sites, nationally and/or internationally.

10 © IS0 2016 - All rights reserved
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