IEC 60684-3-247:2019-08 RLV(en)

IEC IEC 60684-3-247

o
®

Edition 2.0 2019-08
REDLINE VERSION

INTERNATIONAL
STANDARD

o
N
>
/\‘ .
v @
e
Q)b‘
©
)60
L : : ‘\«7
Flexible insulating sleeving — (e)

Plart 3: Specifications for individual types §§Ieeving -
heet 247: Heat-shrinkable, polyolefin sl\@ ing, dual wall, not flame retarded

thick and medium wall s\&



https://iecnorm.com/api/?name=aaf375040b3c9528ea2c218ac9b66838

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2019 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

IEC Central Office Tel.: +41 22 919 02 11
3, rue de Varembé info@iec.ch
CH-1211 Geneva 20 www iec ch

Switzerland

Abput the IEC
The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publisies
International Standards for all electrical, electronic and related technologies.

Abpout IEC publications
The technical content of IEC publications is kept under constant review by the IEC. Please make Sure that you have the
latgst edition, a corrigendum or an amendment might have been published.

IEG publications search - webstore.iec.ch/advsearchform Electropedia - www.electropeédia.org
The advanced search enables to find IEC publications by a  The world's leading online {diCtionary on electrotechnoldgy,
varjety of criteria (reference number, text, technical containing more than 22.00Q terminological entries in English
cornhmittee,...). It also gives information on projects, replaced  and French, with equivalent terms in 16 additional languades.
andl withdrawn publications. Also known as the (International Electrotechnical Vocabulary

(IEV) online.
IEQ Just Published - webstore.iec.ch/justpublished

Stdy up to date on all new IEC publications. Just Published IEC Glossary < std.iec.ch/glossary
defails all new publications released. Available online and 67 000 electrotechnical terminology entries in English @nd

on¢e a month by email. French extracted from the Terms and Definitions clausq of
IEC_publications issued since 2002. Some entries have bgen
IEQ Customer Service Centre - webstore.iec.ch/csc collected from earlier publications of IEC TC 37, 77, 86 and

If you wish to give us your feedback on this publication or  CISPR.
neg¢d further assistance, please contact the Customer Service
Ceptre: sales@iec.ch.



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
http://www.electropedia.org/
http://std.iec.ch/glossary
https://iecnorm.com/api/?name=aaf375040b3c9528ea2c218ac9b66838

IEC 60684-3-247

Edition 2.0 2019-08
REDLINE VERSION

INTERNATIONAL
STANDARD

“colour
hside

Flexible insulating sleeving —

Part 3: Specifications for individual types of\sleeving —

Sheet 247: Heat-shrinkable, polyolefin sleéving, dual wall, not flame retarded
thick and medium wall

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 29.035.20 ISBN 978-2-8322-7285-5

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=aaf375040b3c9528ea2c218ac9b66838

-2- IEC 60684-3-247:2019 RLV © IEC 2019

CONTENTS
O T L @ T I S 3
LN 75 1 L@ N 1 ] S 2
1 S T oo o 1S 6
2 NOIMAtIVE TEIEIENCES .. i et 6
3 Terms and definitioNs ... e 7
4 M OesSIgMatiom e
5 Conditions Of test ... i N g T
LI N =T [ U1 = 4= 1 P - S SN e
7| Sleeving conformanCe........ooveuiiiiiiii O T
Annex A (informative) Guide to the available sizes and wall thicknesses........ A" .7 ................ 15
Bibliography ... ) 17
Tdble 1 — Property requirements (1 0f 3) ..ol e .8
Tdble 2 — Requirements for breakdown voltage ... G, 14
Tdble 3 — Resistance to selected fluids..........ccoooiiiiiiiiin e N 14
Teble 4 — Additional property reqUIreMENTS oo e
Tgble A1 —Type Amedium wall ... e 15

Tgble A.2 — Type B thick wall ... N e 16



https://iecnorm.com/api/?name=aaf375040b3c9528ea2c218ac9b66838

IEC 60684-3-247:2019 RLV © IEC 2019 -3-

1

~

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FLEXIBLE INSULATING SLEEVING -

Part 3: Specifications for individual types of sleeving —
Sheet 247: Heat-shrinkable, polyolefin sleeving, dual wall,

Thi

not flame retarded, thick and medium wall

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprisjng
all national electrotechnical committees (IEC National Committees). The object of JIEG/is to prompte

international co-operation on all questions concerning standardization in the electrical and ‘electronic fields.

To

this end and in addition to other activities, IEC publishes International Standards, Technical Specificatiops,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter” referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natienal Committee interesjed

in the subject dealt with may participate in this preparatory work. International, governmental and n

pn-

governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closgly

with the International Organization for Standardization (ISO) in accordahce” with conditions determined
agreement between the two organizations.

by

The formal decisions or agreements of IEC on technical matters exprésss/as nearly as possible, an internatiohal

consensus of opinion on the relevant subjects since each technical’ committee has representation from
interested IEC National Committees.

all

IEC Publications have the form of recommendations for intérnational use and are accepted by IEC Natiopal

Committees in that sense. While all reasonable efforts are made to ensure that the technical content of |

EC

Publications is accurate, IEC cannot be held responsible” for the way in which they are used or for 3ny

misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicati
transparently to the maximum extent possible (ify their national and regional publications. Any diverge

ns
ce

between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in

the latter.

IEC itself does not provide any attestatiob' of conformity. Independent certification bodies provide confornpity
assessment services and, in some aréas, access to |IEC marks of conformity. IEC is not responsible for any

services carried out by independent. certification bodies.

All users should ensure that they“rave the latest edition of this publication.

No liability shall attach to |[EC\or its directors, employees, servants or agents including individual experts gnd
members of its technical committees and IEC National Committees for any personal injury, property damage| or
other damage of any hature whatsoever, whether direct or indirect, or for costs (including legal fees) gnd

expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

Attention is drawn~to the Normative references cited in this publication. Use of the referenced publicationg

indispensabletfor the correct application of this publication.

FC

S

Attention”is, drawn to the possibility that some of the elements of this IEC Publication may be the subject| of

patenturights. IEC shall not be held responsible for identifying any or all such patent rights.

S

made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 60684-3-247 has been prepared by IEC technical committee 15:
Solid electrical insulating materials.

This second edition cancels and replaces the first edition published in 2011 and
Amendment 1:2016. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
editions:

a) ramaoval of tha colanir factnace tn linht tact ac thic ic ~avarad hy tha tact far carhan hi k
FeoVa—oH—Re—6o0d—aStResSS—to—gnRttesSt tH t Ve eyt e—+e5t+To—6Gatroo—oag(C

content;

b)| change of low temperature flexibility test to -20 °C to align with sheet 214;

c)| change of final conditioning temperature of peel strength samples to 200 °C to-align wjth
the temperature in Clause 5;

d)| removal of the fungus resistance test as there is no evidence that fungus growth is an isspe
either by testing or in use.

THe text of this International Standard is based on the following documents:

FDIS Report on voting
15/890/FDIS 15/900/RVD

FdJll information on the voting for the approval of this International Standard can be found in the
report on voting indicated in the above table.

THis document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A [list of all the parts in the IEC 60684,~séries, under the general title Flexible insulating
slg¢eving, can be found on the IEC website:

ThHe committee has decided that the‘contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related|to
th¢ specific document. At this'date, the document will be
¢ | reconfirmed,

e | withdrawn,

e | replaced by a(revised edition, or

e | amended.

IMPORTANT — The 'colour inside' logo on the cover page of this publication indicatgs
thpt.t’'contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

This document is one of a series of standards which deals with flexible insulating sleeving for
electrical purposes.

The series consists of three parts:

Part 1: Definitions and general requirements (IEC 60684-1)

P3rt 2: Methods of test (IEC 60684-2)
Part 3: Specifications for individual types of sleeving (IEC 60684-3)
This document comprises one of the sheets of Part 3 as follows:

ShHeet 247: Heat-shrinkable, polyolefin sleeving, dual wall, not flame (retarded, thick apd
medium wall



https://iecnorm.com/api/?name=aaf375040b3c9528ea2c218ac9b66838

-6- IEC 60684-3-247:2019 RLV © IEC 2019

FLEXIBLE INSULATING SLEEVING -

Part 3: Specifications for individual types of sleeving —
Sheet 247: Heat-shrinkable, polyolefin sleeving, dual wall,
not flame retarded, thick and medium wall

1| Scope

This part of IEC 60684 gives the requirements for two types of heat-shrinkableOpolyolefin
slg¢eving, dual wall, not flame retarded with a nominal shrink ratio of 3:1.

This sleeving has been found suitable for use at temperatures of up to 100 °C.

e [ Type A: Medium wall, internal diameter up to 200,0 mm typically.

e [ Type B: Thick wall, internal diameter up to 200,0 mm typically.

THese sleevings are normally supplied in colour black.

Sipce these types of-sleevings sleving cover a significantly large range of sizes and wall
thicknesses, Annex A (Tables A.1 and A.2) provides acguide to the range of sizes available.
The actual size-shall will be agreed between the user<and supplier.

Materials which conform to this specification meet established levels of performance. However,
th¢ selection of a material by a user for a spetific application-sheuld will be based on the actdal
refluirements necessary for adequate perfarmance in that application and not based on this
splecification alone.

2 | Normative references

THe following documents are€ referred to in the text in such a way that some or all of their
content constitutes requiréments 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;

IEC 60296:20082012, Fluids for electrotechnical applications — Unused mineral insulating gils
fof transformers*and switchgear

E

IEC 60684-1:2003, Flexible insulating sleeving — Part 1: Definitions and general requirements

IEC 60684-2:49972011, Flexible insulating sleeving - Part 2: Methods of test
Amendment 2 (2005)

IEC 60757:1983, Code for designation of colours
SO.846:1997_Plast c . - , . .

ISO 868:2003, Plastics and ebonite — Determination of indentation hardness by means of a
durometer (Shore hardness)
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O 11357-3:49992018, Plastics - Differential scanning calorimetry (DSC) - Part

Determination of temperature and enthalpy of melting and crystallization

3:

ISO 11358-1:49972014, Plastics — Thermogravimetry (TG) of polymers — Part 1. General
principles

3

Terms and definitions

No terms and definitions are listed this document.

IS

addresses:

D and IEC maintain terminological databases for use in standardization at the feNowi

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

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

4 | Designation
The sleeving shall be identified by the following designation:
Description IEC IEC part IEC sheet Type Size Colour Table
publication number number (expanded 4*
number and
recovered code
internal
diameter in
mm)

) ) J J J ) J .‘L
Sleeving IEC 60684 -3 w247 -B - 85,0/25,0 - BK X
Any colour abbreviation shall comply with IEC 60757, where applicable. Non-standard coloyrs

shall be written out in full.

NQTE This information is for package labelling only, in accordance with IEC 60684-1.

* 1 Fhe-addition-of“X"—at-the—end-of-the—designation-indicatesthat-theproperties—contained-inTable4-havebgen
B = e

5| Conditions of test

Unless_otherwise specified, the sleeving shall be shrunk in a forced air circulation oven for

(1

D + 1) min at 200 °C + 3 K prior to testing.

6

Requirements

In addition to the general requirements given in IEC 60684-1, the sleeving shall comply with the
requirements of Tables 1, 2, and 3-and-4 where applicable.

7

Sleeving conformance

Conformance to the requirements of this specification shall normally be based on the results
from typical sizes:

Type A: Recovered-B internal diameter 25 mm to 30 mm
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e Type B: Recovered-1B internal diameter 25 mm to 30 mm

For the peel strength test, select a size to comply with the dimensions as detailed under the
remarks in Table 1.

Table 1 — Property requirements (7 of 3)

Property IEC 60684-2 Units Max. Requirements Remarks
clause or
or Min.
suthelauca
Dimgnsions 3
Interpal- diameter 342 e
Wall{thickness 332 mm To be agreed
- B
Condentricity 333 Y and-supplier
expahded Min: 50
recoyered B 85
Eosdfeleals 6 - - Heat-at 200 °C + 5K
Elongation-at break 19-1-and-19.2 Y% Min- 200
Longjtudinal-change 9 Y% Max- 10
+5
Benging-atlow 14 - - No-cracking-shal For-strips.-the-mandrel-shall
templerature Lo e e e
A i
the mandrel shall be betwyeen
B e R
diameter.
e e e e e - - B A B e L
storgdge shall remain as
S
Jacket-only.
100-mm/min. Below 6,5mm-<&
jation-at break 19-1and 19.2 9 ‘ ;
Elonq Y Min- 350 _
At 6,5 mm < and abovelas
dumbbells-
e ot e Lok elel Cedenlelsmrene moolion an e
MPa Max- 160
Breakdown voltage 24+ KV Min. Table 2
12
23.4.4 oOm Min- 10+
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Property 1EC 60684-2 Units Requirements Remarks
or-subclause
The-colourstandard-contrast Fastness-standard 5
e
Colourfastness-to
- e tee s
light specimen-shall-be-equal-to-or
less-than-thatof the fastness
standard-
Standard
; Fioati
nurhber
e
Use the fluidsand fest
i

Ternsile strength 19.1-and 19.2 MPa 10 3

. 4 ) o4
=efreee B R % e
brepk
Eeflogalne Heatat-150°2C =+ 3
=t R e % Lo
breple
Lonjg term-ageing The ageing temperature]

100°C+3 K-
Elopgation-at % 175
breple
Catbon-black Y% 25
corftent
Hafdness Shore 40
D

Walter-absorption % 05
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Property IEC 60684- Units Max. Requirements Remarks
2:2011 clause or
or subclause min.
Dimensions 3
Internal diameter 3.1.2 mm
Wall thickness 3.3.2 mm To be agreed
. between purchaser
Concentricity 3.3.3 % and supplier
expanded Min. 50
refovered Min- 85
Hdat shock 6 - - Heat at 200 °C + 5 K
Tensile strength 19.2 and 19.3 MPa Min. 10 Jacket only, ignoreflowing
adhesive
Elpngation at break 19.2 and 19.3 % Min. 200
Use a jaw separation rate of
100 mm/min. For internal
diameters < 6,5 mm, use
sleeving|samples for testing.
On 65 mm and larger diamefter
sleeving, use dumb-bell
gamples cut from the sleevin
Longitudinal change |9 % Max. -10
+5
Bdnding at low 14 - - No crackingshall be [Test at -20 °C
temperature visible .
For strips, the mandrel shall lpe
between 20 times and 22 tim¢s
the wall thickness. Full sectign
sleeving is tested unfilled ang
the mandrel shall be between
20 times and 22 times the ouger
diameter.
Difnensional stability [16 - N The dimensions shall [See Clause 1
on|storage remain as agreed
Tensile strength 19.2 and 19.3 MPa Min. 13 Jacket only
Elpngation at break 19.2 and 19.3 % Min. 350 Use a jaw separation rate of
100 mm/min. For internal
diameters <6,5 mm, use
sleeving samples for testing.
On 6,5 mm and larger diamefer
sleeving, use dumb-bell
samples cut from the sleeving.
Sgcant modulus at 19.5 MPa Min. 80 Calculate cross- section area
2 % elongation without adhesive.
MPa Max. 160
Brgakdown, \oltage 21.2 kV Min. Table 2
Vdlume(resistivity at 123
ropnitemperature . 12
affer’ddmp heat 23.5.2 Q'm Min. 10
23.5.4 Q'm Min. 10"



https://iecnorm.com/api/?name=aaf375040b3c9528ea2c218ac9b66838

—-12 —

Table 1 (2 of 3)
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Property IEC 60684- Units Max. Requirements Remarks
2:2011 clause or
or subclause min.

Resistance to 36 Use the fluids and test temperatures

selected fluids specified in Table 3

Tensile strength 19.2 and 19.3 MPa Min. 10 Immersion time (24 + 1) h

Elongation at 19.2 and 19.3 |% Min. 250 Use a jaw separation rate of

break 100 mm/min. For internal diameters
< 6,5 mm, use sleeving samples far
testing. On 6,5 mm and larger
diameter sleeving, use dumbzbell
samples cut from the sleeyind

Hdat ageing 39 Heat at 150 °C + 3 K

Tensile strength 19.2 and 19.3 |MPa Min. 10 Jacket only

Elpngation at 19.2 and 19.3 % Min. 200 Use a jaw sepatation rate of

brgak 100 mm/min. Earinternal diameters
< 6,5 mm, use sleeving samples for
testing. Ow'6,5 mm and larger
diametefsleeving, use dumb-bell
samples cut from the sleeving

Lohg term ageing |50 The’ageing temperature shall be 10(
€ +3K

Elpngation at 19.2and 19.3 |% Min. 175

bre¢ak Use a jaw separation rate of
100 mm/min. For internal diameters
< 6,5 mm, use sleeving samples for
testing. On 6,5 mm and larger
diameter sleeving, use dumb-bell
samples cut from the sleeving

C4grbon black 1ISO 11358-1 % Min. 2,5 Identify carbon black peak and reporg

coptent weight loss %

Hgrdness 1ISO 868 Shore D [Min. 40

Water absorption (40 % Max. 0,5
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Table 1 (3 of 3)

Property

IEC 60684-
2:2011
clause

or subclause

Units

Max.

or

min.

Requirements

Remarks

Peel strength

54

N/25 mm

Min.

Cu - 50
Al -75
PO-X - 100

Use a Cu or Al tube with a minimum
outer diameter of 25 mm and at least
20 % above the fully recovered internal
diameter of the sleeving. The sleeving
under test shall have a thickness of

Z,U T U, 0 1T wrern recovered Ol
the tube. Other substrate materials

and methods are subject to agfeement
between the supplier and the\dser.

Prepare the Cu and Al tubes’in the
manner defined in IEC\69684-2:2011,
54.3. Precondition the/prepared Cu
and Al tubes in an Qvén at 100 °C fo
at least 30 minmlrimediately place th
sleeving onthe prepared Cu or Al
tubes and condition at 200 °C + 3 K for
(10 £ 1) rpin.

(]

To m&ke the cross-linked polyolefin
(PE@~X) specimens shrink the sleeving
onto the Cu or Al tubes by conditionihg
at 200 °C + 3 K for (10 £ 1) min. Allow
to cool, then abrade and clean the
outer surface as detailed in

IEC 60684-2:2011, 54.3. Finally, fix
the narrow strip of adhesive masking
tape longitudinally on the sleeving,
then place the same sleeving on top
and condition at 200 °C + 3 K for
(10 £ 1) min.

Meglting
temperature

ISO 11357-3

Min*

100

Adhesive only

Value to be recorded is peak melting
temperature (Tpm)
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Table 2 — Requirements for breakdown voltage

Expanded wall thickness Expanded ID Dielectric strength 2
mm Min.
kV/mm
All dimensions Type A
10 to 25 14
26 to 50 12
51 to120 10
121 and above 8
Type B
10 to 25 12
26 to 50 10
51 to 120 8
121 and above 6

—

S zZ

he sleeving shall be tested in the expanded condition.

he rate of application of the voltage shall be 500 V/s.

IOTE Care should be taken on selection of sizes based on these valdes. Refer to the manufacturer for actu
blues on installed conditions.

Al

voltage by this value.

Measure the expanded jacket wall thickness and calculate{the electric strength by dividing the breakdown

Table 3 — Resistance to selected fluids

Test Fluids Type Standard or symbol Immersion temperature
fluid .
No. C+t2K

1 Insulating oil Mineral based IEC 60296 23

2 Cleaning fluids Isopropyl alcohol 23

3 - Water De-ionized 85

Ofher fluids and/or temperatures may be specified for customers with specific needs. Thelse
additional fiuids and/or temperatures shall be applicable when incorporated into agreements
bdtween-the supplier and customer.

Property IEC 60684-2 Units Max.—or Requirement Remarks
clause or Wb
subclause
Fungus-resistanee deeliie e e
measurement of
oo b Y% B s The test method shall
Loloo e el
56-days exposure.
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Annex A
(informative)

Guide to the available sizes and wall thicknesses

Table A.1 — Type A medium wall

Internal diameter Wall
Expanded Recavered Recovered wall
Min. Max. thickness
mm mm (jacl:\jlzitnc-)nly)

mm
10 3 1,0
10 4 1,4
12 3 1,4
16 5 1,4
19 6 2,0
25 8 2,0
28 10 2,0
33 10 2,0
35 12 2,0
38 13 2,3
43 13 2,3
50 18 2,3
63 19 2,3
70 26 2,3
85 25 2,5
90 30 2,5
115 34 2,5
120 54 2,5
140 42 2,8
152 48 2,8
160 50 3,0
180 60 3,0
200 77 3,3
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Table A.2 — Type B thick wall

NG

NG
de
m4g

Internal diameter Wall
Expanded Recovered Recovered wall
Min. Max. thickness
mm mm (jacI;;Ieitnc.)nly)

mm

9 3 1,8

13 4 2.4
19 6 2,4
20 6 2,4
28 9 3,0
33 8 3,2
38 12 4,0
43 12 4,0
48 15 4,0
51 16 4,0
68 22 4,0
70 21 40
85 25 4,0
90 30 4,0
105 26 4,0
105 30 4,0
115 40 4,0
130 36 4,0
130 40 4,2
150 48 4,3
160 50 4,3
170 60 4,3
200 77 4,3

TE 1 The wall thickness of the adhesive will typically lie between 0,5 mm and 1,5 mm after recovery.

TE 2 In(those cases where the inner wall distorts or flows during recovery, it-may might not be possible
ermine_the“recovered inside diameter accurately. In these cases, the sleeving—may can be recovered ove
ndrelor'plug gauge of the specified diameter after recovery for the size being measured.

r a
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FLEXIBLE INSULATING SLEEVING -

Part 3: Specifications for individual types of sleeving —
Sheet 247: Heat-shrinkable, polyolefin sleeving, dual wall,

9)

Int

not flame retarded, thick and medium wall

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compris
all national electrotechnical committees (IEC National Committees). The object of AIEC” is to prom
international co-operation on all questions concerning standardization in the electrical and electronic fields.
this end and in addition to other activities, IEC publishes International Standards, Technical Specificatio
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as ‘I
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interes
in the subject dealt with may participate in this preparatory work. International, governmental and n
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clos]
with the International Organization for Standardization (ISO) in accordance with conditions determined
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters exptess; as nearly as possible, an internatio|
consensus of opinion on the relevant subjects since each technical committee has representation from
interested IEC National Committees.

IEC Publications have the form of recommendations for intefnational use and are accepted by IEC Natio
Committees in that sense. While all reasonable efforts ,are /made to ensure that the technical content of |
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for §
misinterpretation by any end user.

In order to promote international uniformity, IEC, National Committees undertake to apply IEC Publicatiq
transparently to the maximum extent possible~in' their national and regional publications. Any diverger

between any IEC Publication and the corresponding national or regional publication shall be clearly indicateq i

the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conforn
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for g
services carried out by independent‘Certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEG ‘or its directors, employees, servants or agents including individual experts 4
members of its technical committees and IEC National Committees for any personal injury, property damage
other damage of any.nature whatsoever, whether direct or indirect, or for costs (including legal fees) 4
expenses arising quUtyof the publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publicationg
indispensable_for the correct application of this publication.

Attention\is drawn to the possibility that some of the elements of this IEC Publication may be the subject
patenfirights. IEC shall not be held responsible for identifying any or all such patent rights.
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ernational Standard |IEC 60684-3-247 has been prepared by IEC technical committee 1

Solid electrical insulating materials.

This second edition cancels and replaces the first edition published in 2011 a
Amendment 1:2016. This edition constitutes a technical revision.

nd

This edition includes the following significant technical changes with respect to the previous

ed

a)

b)
c)

itions:
removal of the colour fastness to light test, as this is covered by the test for carbon bla
content;
change of low temperature flexibility test to -20 °C to align with sheet 214;

change of final conditioning temperature of peel strength samples to 200 °C to align w
the temperature in Clause 5;

ck

ith
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d) removal of the fungus resistance test as there is no evidence that fungus growth is an issue
either by testing or in use.

The text of this International Standard is based on the following documents:

FDIS Report on voting
15/890/FDIS 15/900/RVD

Full information on the voting for the approval of this International Standard can be found in the

4 ' HP W~ H P~ 4l [ ‘ol
re JUT U UTIT VUlIIIH maioatcu 1T urc duvuvo tavlc.

THis document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A [list of all the parts in the IEC 60684 series, under the general title Flexjble insulating
slg¢eving, can be found on the IEC website.

ThHe committee has decided that the contents of this document will remain-unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.¢h”<in the data related|to
th¢ specific document. At this date, the document will be

¢ | reconfirmed,
e | withdrawn,
e | replaced by a revised edition, or

e | amended.
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INTRODUCTION

This document is one of a series of standards which deals with flexible insulating sleeving for
electrical purposes.

The series consists of three parts:

Part 1: Definitions and general requirements (IEC 60684-1)

Pdrt 2: Methods of test (IEC 60684-2)
Part 3: Specifications for individual types of sleeving (IEC 60684-3)
This document comprises one of the sheets of Part 3 as follows:

ShHeet 247: Heat-shrinkable, polyolefin sleeving, dual wall, not flame (retarded, thick apd
medium wall
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FLEXIBLE INSULATING SLEEVING -

Part 3: Specifications for individual types of sleeving —
Sheet 247: Heat-shrinkable, polyolefin sleeving, dual wall,
not flame retarded, thick and medium wall

19

TH
slg

Th

Th

Si
An
Wi

Scope

is part of IEC 60684 gives the requirements for two types of heat-shrinkable{Opolyole
beving, dual wall, not flame retarded with a nominal shrink ratio of 3:1.

is sleeving has been found suitable for use at temperatures of up to 100 °C,

Type A: Medium wall, internal diameter up to 200,0 mm typically.
Type B: Thick wall, internal diameter up to 200,0 mm typically.

ese sleevings are normally supplied in colour black.

nex A (Tables A.1 and A.2) provides a guide to the range of sizes available. The actual si
| be agreed between the user and supplier.

Materials which conform to this specification megt established levels of performance. Howev

thq
re

Sp

2

TH
Cco

ap

uirements necessary for adequate perfermance in that application and not based on t
ecification alone.

Normative references

e following documents are€ referred to in the text in such a way that some or all of th
ntent constitutes requiréments of this document. For dated references, only the edition cit

amendments) applies;

IE
trg

IE

C 60296:2012, Fluids for electrotechnical applications — Unused mineral insulating oils
nsformers-and switchgear

C 60684-1:2003, Flexible insulating sleeving — Part 1: Definitions and general requirements

b selection of a material by a user for a¢specific application will be based on the actmal

fin

nce these types of sleving cover a significantly large ,rande of sizes and wall thicknessgs,

ze

er,

is

Bir
ed

plies. For undated references, the latest edition of the referenced document (including any

for

IE

C enRQA 2-2011 Flaovibhla insiiating S!ea\nn

a'l
OO U T o XAToTCToaTatii g ovrTg

Daort 2- Maothade nf taoct
ot et eaS—o+1teSt

IEC 60757:1983, Code for designation of colours

ISO 868:2003, Plastics and ebonite — Determination of indentation hardness by means of a
durometer (Shore hardness)

ISO 11357-3:2018, Plastics — Differential scanning calorimetry (DSC) — Part 3: Determination

of

temperature and enthalpy of melting and crystallization

ISO 11358-1:2014, Plastics — Thermogravimetry (TG) of polymers — Part 1: General principles
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3

Terms and definitions

No terms and definitions are listed this document.

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

ad

dresses:

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

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

4 | Designation
THe sleeving shall be identified by the following designation:
Description IEC IEC part IEC sheet Type Size Colour
publication number number (expandedrand
number recovered
internal
diameter in
mm)
{ { { { { { {
Sleeving IEC 60684 -3 - 247 -B - 85,0/25,0 - BK
Anly colour abbreviation shall comply with IEC 60757¢where applicable. Non-standard coloy
shiall be written out in full.
NQTE This information is for package labelling only, incaccordance with IEC 60684-1.
5| Conditions of test
Unless otherwise specified, the sleeving shall be shrunk in a forced air circulation oven

(1

In
re

Cq

D + 1) min at 200 °C + 3 K prior\{o testing.

Requirements

addition to the géngral requirements given in IEC 60684-1, the sleeving shall comply with t
uirements of Tables 1, 2, and 3 where applicable.

Sleeving conformance

or

Its

nformance to the requirements of this specification shall normally be based on the resu

frd

ToTHT—oT£ECo

Type A: Recovered internal diameter 25 mm to 30 mm

Type B: Recovered internal diameter 25 mm to 30 mm

For the peel strength test, select a size to comply with the dimensions as detailed under the
remarks in Table 1.
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Property IEC 60684- Units Max. Requirements Remarks
2:2011 clause or
or subclause min.
Dimensions 3
Internal diameter 3.1.2 mm
Wall thickness 3.3.2 mm To be agreed
o between purchaser
Concentricity 3.3.3 % and supplier
expanded Min. 50
re¢overed Min. 85
Hdat shock 6 - - Heat at 200 °C + §'K
Tensile strength 19.2 and 19.3 MPa Min. 10 Jacket only, ignere flowing
adhesive
Elpngation at break 19.2 and 19.3 % Min. 200
Use a jawvSeparation rate of
100 mm/min. For internal
diamefers < 6,5 mm, use
sleeving samples for testing.
On 6,5 mm and larger diameter
sleeving, use dumb-bell
samples cut from the sleevin
Lopgitudinal change (9 % Max. -10
+5
Bdnding at low 14 - - No €racking shall be |Test at -20 °C
temperature visible )
For strips, the mandrel shall e
between 20 times and 22 timg¢s
the wall thickness. Full sectign
sleeving is tested unfilled ang
the mandrel shall be between
20 times and 22 times the ouger
diameter.
Difnensional stability (16 - - The dimensions shall [See Clause 1
on|storage remain as agreed
Tensile strength 19.2 and 19.8 MPa Min. 13 Jacket only
Elpngation at break 19.2 ang-19:3 % Min. 350 Use a jaw separation rate of
100 mm/min. For internal
diameters <6,5 mm, use
sleeving samples for testing.
On 6,5 mm and larger diamefer
sleeving, use dumb-bell
samples cut from the sleeving.
Sgcant modulGs™at 19.5 MPa Min. 80 Calculate cross- section area
2 % elongation without adhesive.
MPa Max. 160
Breakdown voltage 21.2 kV Min. Table 2
V oturme—reststivity-at—23
room temperature . 12
after damp heat 23.5.2 Q-m Min. 10
23.5.4 Q-m Min. 10"



https://iecnorm.com/api/?name=aaf375040b3c9528ea2c218ac9b66838

IEC 60684-3-247:2019 © IEC 2019

—9-—

Table 1 (2 of 3)

Property IEC 60684- Units Max. Requirements Remarks
2:2011 clause or
or subclause min.

Resistance to 36 Use the fluids and test temperatures

selected fluids specified in Table 3

Tensile strength 19.2 and 19.3 |MPa Min. 10 Immersion time (24 + 1) h

Elongation at 19.2and 19.3 |% Min. 250 Use a jaw separation rate of

break 100 mm/min. For internal diameters
< 6,5 mm, use sleeving samples far
testing. On 6,5 mm and larger
diameter sleeving, use dumb-bell
samples cut from the sleeving

Hgat ageing 39 Heat at 150 °C + 3 K

Tensile strength 19.2 and 19.3 |MPa Min. 10 Jacket only

Elpngation at 19.2 and 19.3 (% Min. 200 Use a jaw sepatation rate of

bre¢ak 100 mm/min. Earinternal diameters
< 6,5 mm, use sleeving samples for
testing. On'6,5 mm and larger
diameterisleeving, use dumb-bell
samples cut from the sleeving

Lopg term ageing |50 The'ageing temperature shall be 10(Q
XL +£3K

Elpngation at 19.2and 19.3 |% Min. 175

break Use a jaw separation rate of
100 mm/min. For internal diameters
< 6,5 mm, use sleeving samples for
testing. On 6,5 mm and larger
diameter sleeving, use dumb-bell
samples cut from the sleeving

Cgrbon black 1ISO 11358-1 % Min. 2,5 Identify carbon black peak and report

coptent weight loss %

Hgrdness 1ISO 868 Shore D |Min. 40

Water absorption (40 % Max. 0,5
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Property

IEC 60684-
2:2011
clause

or subclause

Units

Max.

or

min.

Requirements

Remarks

Peel strength

54

N/25 mm

Min.

Cu - 50
Al -75
PO-X - 100

Use a Cu or Al tube with a minimum
outer diameter of 25 mm and at least
20 % above the fully recovered internal
diameter of the sleeving. The sleeving
under test shall have a thickness of

20T =075 MM whemnmr tecovered on
the tube. Other substrate materials
and methods are subject to agreement
between the supplier and the\dser.

Prepare the Cu and Al tubes’in the
manner defined in IEC'60684-2:2011,
54.3. Precondition the prepared Cu
and Al tubes in an avén at 100 °C fo
at least 30 minmImmediately place th
sleeving on the prepared Cu or Al
tubes and condition at 200 °C + 3 K for
(10 £ 1) min.

(]

To make the cross-linked polyolefin
(PO=X) specimens shrink the sleeving
onto the Cu or Al tubes by conditionihg
at 200 °C + 3 K for (10 £ 1) min. Allow
to cool, then abrade and clean the
outer surface as detailed in

IEC 60684-2:2011, 54.3. Finally, fix
the narrow strip of adhesive masking
tape longitudinally on the sleeving,
then place the same sleeving on top
and condition at 200 °C + 3 K for
(10 £ 1) min.

Meglting
temperature

ISO 11357-3

Min?

100

Adhesive only

Value to be recorded is peak melting
temperature (Tpm)
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Table 2 — Requirements for breakdown

- 11 -

voltage

Expanded wall thickness Expanded ID Dielectric strength 2
mm Min.
kV/mm
All dimensions Type A
10 to 25 14
26 to 50 12
51 to120 10
TZT and above 8
Type B
10 to 25 12
26 to 50 10
51to 120 8
121 and above 6

—

(@)

ristalled conditions.

he sleeving shall be tested in the expanded condition.

The rate of application of the voltage shall be 500 V/s.

are should be taken on selection of sizes based on these values. Refer to thé_ manufacturer for actual values g

voltage by this value.

Measure the expanded jacket wall thickness and calculate the elé€ctric strength by dividing the breakdow

Table 3 — Resistance 40 selected fluids

Test Fluids Type Standard or symbol Immersion temperature
i G2k

1 Insulating oil Mineral based IEC 60296 23

2 Cleaning fluids Isopropyl alcohol 23

3 - Water De-ionized 85

ditional fluids and/er temperatures shall be applicable when incorporated into agreemer

Oﬁher fluids and/or temperatures may be specified for customers with specific needs. The
tween the supplier’and customer.

se
ts



https://iecnorm.com/api/?name=aaf375040b3c9528ea2c218ac9b66838

-12 - IEC 60684-3-247:2019 © IEC 2019

Annex A
(informative)

Guide to the available sizes and wall thicknesses

Table A.1 — Type A medium wall

Internal diameter Wall
Expanded Recavered Recovered wall
Min. Max. thickness
mm mm (jacl:\jlzitnc-)nly)

mm
10 3 1,0
10 4 1,4
12 3 1,4
16 5 1,4
19 6 2,0
25 8 2,0
28 10 2,0
33 10 2,0
35 12 2,0
38 13 2,3
43 13 2,3
50 18 2,3
63 19 2,3
70 26 2,3
85 25 2,5
90 30 2,5
115 34 2,5
120 54 2,5
140 42 2,8
152 48 2,8
160 50 3,0
180 60 3,0
200 77 3,3
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Table A.2 — Type B thick wall

NG

NG
thg

ga

Internal diameter Wall
Expanded Recovered Recovered wall
Min. Max. thickness
mm mm (jacI;;Ieitnc.)nly)

mm

9 3 1,8

13 4 2.4
19 6 2,4
20 6 2,4
28 9 3,0
33 8 3,2
38 12 4,0
43 12 4,0
48 15 4,0
51 16 4,0
68 22 4,0
70 21 40
85 25 4,0
90 30 4,0
105 26 4,0
105 30 4,0
115 40 4,0
130 36 4,0
130 40 4,2
150 48 4,3
160 50 4,3
170 60 4,3
200 77 4,3

TE 1 The wall thickness of the adhesive will typically lie between 0,5 mm and 1,5 mm after recovery.

TE 2 Ingthose cases where the inner wall distorts or flows during recovery, it might not be possible to determ
recovered-inside diameter accurately. In these cases, the sleeving can be recovered over a mandrel or p|
ge of the specified diameter after recovery for the size being measured.

ne
ug
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

GAINES ISOLANTES SOUPLES -

Partie 3: Spécifications pour types particuliers de gaines —
Feuille 247: Gaines thermorétractables en polyoléfine, a double paroi,
non ignifugées a paroi épaisse et moyenne

AVANT-PROPOS

1) | La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation compogée
de l'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). LAECYa pour objet|de
favoriser la coopération internationale pour toutes les questions de normalisation dans les domaines |de
I'électricité et de I'électronique. A cet effet, '|EC — entre autres activités — publie des Normes internationalps,
des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) et des
Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée 4“des comités d'études, qux
travaux desquels tout Comité national intéressé par le sujet traité peuf)-participer. Les organisatigns
internationales, gouvernementales et non gouvernementales, en liaison avee(BIEC, participent également qux
travaux. L'IEC collabore étroitement avec I'Organisation Internationale~de) Normalisation (ISO), selon des
conditions fixées par accord entre les deux organisations.

2) | Les décisions ou accords officiels de I'lEC concernant les question§ techniques représentent, dans la mespyire
du possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'lEC
intéressés sont représentés dans chaque comité d’études.

3) |Les Publications de I'lEC se présentent sous la forme de.récommandations internationales et sont agréges
comme telles par les Comités nationaux de I'l[EC. Tous-les/efforts raisonnables sont entrepris afin que I'lEC
s'assure de |'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsable|de
I'éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

4) | Dans le but d'encourager I'uniformité internationale,“les Comités nationaux de I'lEC s'engagent, dans toutd la
mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nationales
et régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales |ou
régionales correspondantes doivent étre indiguées en termes clairs dans ces derniéres.

5)|L’'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendahts
fournissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marques |de
conformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certificatjon
indépendants.

6) | Tous les utilisateurs doiventrs'assurer qu'ils sont en possession de la derniére édition de cette publication.

7) | Aucune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatairgs,
y compris ses experts.particuliers et les membres de ses comités d'études et des Comités nationaux de I'lEC,
pour tout préjudice Causé en cas de dommages corporels et matériels, ou de tout autre dommage de quelque
nature que ce sgit, "directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et Jes
dépenses découlant de la publication ou de I'utilisation de cette Publication de I'IEC ou de toute aytre
Publication d&:RIEC, ou au crédit qui lui est accordé.

8) | L'attentioh™est attirée sur les références normatives citées dans cette publication. L'utilisation de publicatigns
référencees est obligatoire pour une application correcte de la présente publication.

9) | L’attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent fgire
lkobjet de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels drgits

dathravate ot da na nac avair cianalA laye Aavictoanoa
Se—tevetS—eteaeHRepaSaveH—Stghareteut +5teh g

La Norme internationale IEC 60684-3-247 a été établie par le comité d'études 15 de I'lEC:
Matériaux isolants électriques solides.

Cette deuxieme édition annule et remplace la premiére édition parue en 2011 et
I'Amendement 1:2016. Cette édition constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) suppression de l'essai de solidité de la couleur a la lumiére, cet essai étant couvert par
I'essai de détermination de la teneur en noir de carbone;
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modification de la température de I'essai de flexion a basse température qui devient -20 °C
pour aligner la valeur avec celle donnée dans la feuille 214;

modification de la température de conditionnement finale des échantillons pour la
résistance a I'arrachement qui devient 200 °C pour aligner la valeur avec celle donnée a
I'Article 5;

suppression de l'essai de résistance aux moisissures étant donné qu'il n'a pas été
démontré, ni par des essais, ni en fonctionnement, que le développement de moisissures
constituait un probléme.

Le
ab

C+

Un
iSq

Le

texte de cette Norme internationale est issu des documents suivants:
FDIS Rapport de vote
15/890/FDIS 15/900/RVD

rapport de vote indiqué dans le tableau ci-dessus donne toute informationisur’le vote aygnt
outi a I'approbation de cette Norme internationale.

document a été rédigé selon les Directives ISO/IEC, Partie 2.

e liste de toutes les parties de la série IEC 60684, publiées:sous le titre général Gaines
lantes souples, peut étre consultée sur le site web de I'lEC;

comité a décidé que le contenu de ce document ne sera pas modifié avant la date fde

stabilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch" dans les données

re

atives au document recherché. A cette date, le document sera

reconduit,
supprimeé,
remplacé par une édition révisée, ou

amendé.
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INTRODUCTION

Le présent document fait partie d'une série de normes traitant des gaines isolantes souples a
usages électriques.

Cette série est constituée de trois parties:

Partie 1: Définitions et exigences générales (IEC 60684-1)

Le

Fsg
ép

rtie 2: Méthodes d'essai (IEC 60684-2)
rtie 3: Spécifications pour types particuliers de gaines (IEC 60684-3)
présent document contient I'une des feuilles qui composent la Partie 3, comme suit:

uille 247: Gaines thermorétractables en polyoléfine, a double paroi, non)ignifugées, a pa
aisse et moyenne

roi
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GAINES ISOLANTES SOUPLES -

Partie 3: Spécifications pour types particuliers de gaines —
Feuille 247: Gaines thermorétractables en polyoléfine, a double paroi,
non ignifugées a paroi épaisse et moyenne

L4
the
no

C+
10

La

Cc

p

Q
p1roi, I'Annexe A (Tableaux A.1 et A.2) fournit uh_guide des tailles disponibles dans ce
I

Domaine d'application

prmorétractables en polyoléfine, a double paroi, non ignifugées, dont le rappert de rétre
minal est 3:1.

0 °C.
Type A: Paroi moyenne, diamétre intérieur généralement jusqu’a-200 mm

Type B: Paroi épaisse, diamétre intérieur généralement jusqu'a 200 mm

couleur de ces gaines est normalement le noir.

mme ces types de gaines couvrent une plage trés étendue de tailles et d’épaisseurs

ge. La taille réelle fait I'objet d’'un accord entre Futilisateur et le fournisseur.

Le

es|
I'a

Le
de
¥
s'g

IE
ne

étEins. Cependant, le choix d’'un matériau. par un utilisateur, pour une application spécifiqu

s matériaux conformes a la présente spéeification satisfont a des niveaux de performand|

fondé sur les exigences réelles nécessaires pour obtenir des performances adéquates pd
plication concernée, et n'est pas:fondé sur cette seule spécification.

Références normatives

s documents suivants cités dans le texte constituent, pour tout ou partie de leur contern

pplique. Pour les)références non datées, la derniére édition du document de référen
pplique (y campris les éventuels amendements).

uves pour transformateurs et appareillages de connexion

s exigences du_+présent document. Pour les références datées, seule I'édition Ccitg

présente partie de I'lEC 60684 donne les exigences relatives a deux types (de gaines

nt

s gaines se sont avérées appropriées pour une utilisation a des températures allant jusqu’a

de
[te

61
ur

C 6029672012, Fluides pour applications électrotechniques — Huiles minérales isolantes

IE

C©0684-1:2003, Gaines isolantes souples — Partie 1. Définitions et exigences générales

IEC 60684-2:2011, Gaines isolantes souples — Partie 2: Méthodes d’essai

IEC 60757:1983, Code de désignation de couleurs

ISO 868:2003, Plastiques et ébonite — Détermination de la dureté par pénétration au moyen
d'un durometre (dureté Shore)

ISO 11357-3:2018, Plastiques — Analyse calorimétrique différentielle (DSC) - Partie 3:
Détermination de la température et de I'enthalpie de fusion et de cristallisation
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