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Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. For example,
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the
base publication incorporating amendment 1 and the base publication incorporating
amendments 1 and 2.

Further information on IEC publications

The technical content of IEC publications is kept under constant review by the IEC,
thus ensuring that the content reflects current technology. Information relating to
this publication, including its validity, is available in the IEC Catalogue of
publications (see below) in addition to new editions, amendments and corrigenda.
Information on the subjects under consideration and work in progress undertaken
by the technical committee which has prepared this publication, as well as the list
of publications issued, is also available from the following:

. IEC Web Site (www.iec.ch)

e Catalogue of IEC publications

The on-line catalogue on the IEC web site (www.iec.ch/searchpub) enables you to
search by a variety of criteria including text searches, technical committees
and date of publication. On-line information is also available on recently issued
publications, withdrawn and replaced publications, as well as corrigenda.

. IEC Just Published

This summary of recently issued publications (www.iec.ch/online_news/ justpub)
is also available by email. Please contact the Customer Service Centre (see
below) for further information.

e Customer Service Centre

If you have any questions regarding this publication or need further assistance,
please contact the Customer Service Centre:

Email: custserv@iec.ch
Tel: +41 22 919 02 11

Fax: +41 22 919 03 00
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FLEXIBLE INSULATING SLEEVING -

Part 3: Specifications for individual types of sleeving —
Sheet 233: Heat-shrinkable fluoroelastomer sleeving,
flame retarded, fluid resistant, shrink ratio 2:1

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
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 Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

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

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

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publication.

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

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

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
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 of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60684-3-233 has been prepared by IEC technical committee 15:
Standards on specifications for electrical Insulating materials.

This second edition cancels and replaces the first edition, published in 1998, and constitutes a
technical revision.

The main change with regard to the previous edition concerns the replacement of the thermal
endurance test, according to IEC 60216, by a long-term ageing test, i.e. 3 000 h, at the
maximum recommended temperature for such use, in order to furnish thermal test data within
a workable time frame.
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The text of this standard is based on the following documents:

FDIS Report on voting
15/231/FDIS 15/249/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this publication will remain unchanged until the
maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed;

* withdrawn;

+ replaced by a revised edition, or
+ amended.

A bilingual version of this publication may be issued at a later date.
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INTRODUCTION

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

The series consists of three parts:

Part 1: Definitions and general requirements (IEC 60684-1)
Part 2: Methods of test (IEC 60684-2)
Part 3: Specifications for individual types of sleeving (IEC 60684-3)

This standard gives one of the sheets comprising part 3 as follows:

Sheet 233: Heat-shrinkable fluoroelastomer sleeving, flame retarded, fluid resistant, shrink
ratio 2:1.
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FLEXIBLE INSULATING SLEEVING -

Part 3: Specifications for individual types of sleeving —
Sheet 233: Heat-shrinkable fluoroelastomer sleeving,
flame retarded, fluid resistant, shrink ratio 2:1

1 Scope

This standard gives the requirements for two types of heat-shrinkable, flame retarded, fluid
resistant?), nominal shrink ratio 2:1, fluoroelastomer sleeving for use at temperatures up to 200
°C:

- Type A: thick wall;

— Type B: thin wall.

These sleevings are normally supplied with internal diameters up to 51 mm, and the standard
colour is black.

Sizes or colours other than those specifically listed in this standard may be available as custom
items. These items shall be considered to comply with this standard if they comply with the
property requirements listed in Tables 3, 4, 5 and 6 except for . dimensions and mass

Materials which conform to this specification meet established levels of performance. However,
the selection of a material by a user for a specific application should be based on the actual
requirements necessary for adequate performance in that application and not based on this
specification alone

2 Normative references

The following referenced documents are indispensable for the application 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 60684-1:2003, Flexible insulating sleeving — Part 1: Definitions and general requirements
IEC 60684-2.1:1997, Flexible insulating sleeving — Part 2: Methods of test

Amendment (2003)

IEC 60757:1983, Code for designation of colours

ISO 846:1997, Plastics — Evaluation of the action of micr-organisms

ISO 1817:1999, Rubber, vulcanized — Determination of the effect of liquids

1) Except to phosphate ester-based hydraulic fluids.
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3 Designation

The sleeving shall be identified by the following designation:

Description IEC publication IEC Part IEC sheet Type Size (expanded and Colour
number number number recovered internal diameter
in mm)
Sleeving IEC 60684 -3 -233 -A -12,7/6,4 - BK

Any colour abbreviation shall comply with IEC 60757, where applicable. Non-standard colours
shall be written out in full.

4 Conditions of test

Unless otherwise specified, the sleeving shall be shrunk in a forced air circulation oven for
(5% 1) min at 200 °C £ 5 K prior to testing.

5 Requirements

In addition to the general requirements given in IEC 60684-1, the sleeving shall comply with the
requirements of Tables 1, 2, 3, 4, 5 and 6.

6 Sleeving conformance

Product conformance shall normally be based on the results from size 12,7/6,4 mm black
sleeving. The colour fastness to light shall be qualified for all colours.
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Table 1 — Type A dimensional and mass requirements

Internal diameter

Recovered wall

Mass per unit

Size code mm thickness Ies;gmth
Expa.nded Recovered mm

min. max. Max.

3,2/1,6 3,2 1,6 0,75+ 0,15 13,8
4,8/2,4 4,8 2,4 0,85+ 0,20 22,2
6,4/3,2 6,4 3,2 0,90 + 0,20 29,0
9,5/4,8 9,5 4,8 1,00 + 0,20 441
12,7/6,4 12,7 6,4 1,20 £ 0,30 72,6
19,0/ 9,5 19,0 9,5 1,45 + 0,35 125
25,4 /12,7 25,4 12,7 1,80 + 0,45 206
38,0/ 19,0 38,0 19,0 2,40 + 0,50 389
51,0/ 25,4 51,0 25,4 2,80 + 0,50 580

Table 2 — Type B dimensional and mass requirements
Internal diameter Mass per unit

mm Reco_vered wall length
Size code Expanded Recovered thickness g/m
min. max. mm Max.

3,2/1,6 3,2 1,6 0,90 + 0,20 20,5
4,8/2,4 4,8 2,4 0,90 + 0,20 26,6
6,4/3,2 6,4 3,2 0,90 + 0,20 32,7
9,5/4,8 9,5 4,8 0,90 + 0,20 44,8
12,7/6,4 12,7 6,4 0,90 + 0,20 57,0
19,0/ 9,5 19,0 9,5 1,10 £ 0,20 97,0
25,4 /12,7 25,4 12,7 1,20 £ 0,30 147
38,0/ 19,0 38,0 19,0 1,40 + 0,40 259
51,0/ 25,4 51,0 25,4 1,70 £ 0,40 409
76,2/38,1 76,2 38,1 1,70 £ 0,40 600
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Table 3 — Property requirements

IEC 60684-2 Max.
Property Clause or Units or Requirements Remarks
subclause min.
Dimensions 3
— internal diameter 3.1.2 mm Tables 1 and 2
— wall thickness 3.3.2 mm Min. Tables 1 and 2
— concentricity 3.3.3 %
- expanded 65
- recovered 85
Heat shock 6 Heat at 300 °C £+ 5 K
Tensile strength 19.1 and 19.2 MPa Min. 8
Elongation at break 19.1 and 19.2 % Min. 150
Longitudinal change 9 % Max. + 20 Heat the expanded sleeving at
200 °C £ 5 K for (15 £ 1) min
Bending at low 14 - - There shall be no Test temperature
temperature signs of cracking -55 °C % 3 K. For strips, the
mandrel shall be no more than
20 times the wall thickness.
Full section sleeving is tested
unfilled and the mandrel shall
be no more than 20 times the
outer diameter
Dimensional stability 16 - - The dimensions
on storage shall be as specified
in Tables 1 and 2
Tensile strength 19.1 and 19.2 MPa Min. 8,2 Rate of jaw separation 100 mm/min.
. . Below 6,5 mm diameter as
Elongation at break 19.1 and 19.2 % Min. 250 sleeving: at 6,5 mm diameter
and above as dumb-bells
Secant modulus 19.4 MPa Min. 30
at 2 % elongation MPa Max. 100
Breakdown voltage 21 kV Min. Table 4
Volume resistivity 23
— at room temperature 23.4.2 Qm Min. 101°
— after damp heat 23.4.4 Qm Min. 10°
Flame propagation 26
Method C
Time of burning s Max. 30
Length burned mm Max. 75

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d



-10 -

Table 3 (continued)

60684-3-233 © IEC:2006(E)

IEC 60684-2 Max.
Property Clause or Units or Requirements Remarks
subclause min.
Copper corrosion 33 % Max. None above the Heat for (16 £ 0,5) h at
allowable 8 % 175°C 3K
Colour fastness to light 34 The colour contrast Fastness standard No. 5
between the exposed
and unexposed parts
of the specimens
shall be equal to or
less than that of the
fastness standard
Resistance to selected 36 Use the fluids and test
fluids temperatures specified
in Table 5
Tensile strength 19.1 and 19.2 MPa Min. 8
Elongation at break 19.1 and 19.2 % Min. 200
Mass per unit length 38 g/m Max. Tables 1 and 2
Heat ageing 39 Heat at 250 °C + 5 K
Tensile strength 19.1 and 19.2 MPa Min. 8,2
Elongation at break 19.1 and 19.2 % Min. 150
Water absorption 40 % Max. 1,0
Long term ageing 50 ; The ageing
temperature shall be
Elongation % Min 125 2000 & 5K
19.1 and 19.2 B
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7 Breakdown voltage

The breakdown voltage shall be determined by any of the methods described in 21.2, 21.3 or
21.4 of IEC 60684-2. The central value shall comply with the minimum value in this table.

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

Table 4 — Requirements for breakdown voltage

Nominal recovered Breakdown voltage

wall thickness* min.

mm KV

0,75 4,5

0,85 5,0

0,90 55

1,00 6,0

1,10 6,5

1,20 7,0

1,40 8,5

1,45 8,5

1,70 10,0

1,80 11,0

2,40 14,5

2,80 17,0
* For non-standard wall thicknesses, the electric strength shall be at least that
of the next smallest standard wall thickness. For wall thicknesses smaller

than 0,75 mm, the electric strength shall be at least 6,0 kV/mm.
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Table 5 — Resistance to selected fluids

Immersion
Fluids Type Standard or symbol temperature
°C+t2K
Gasoline 1ISO 1817 23
Liquid B
Fuels
Kerosene 1ISO 1817 70
Liquid F
Silicone base S-1714* 70
Hydraulic fluids
Mineral base H-520* 50
Synthetic base 1ISO 1817 70
Liquid 101
] Mineral base ISO 1817 70
Oils Oil no. 2
Mineral base 0-1176* 70
Mineral base 0-142* 50
Isopropyl alcohol 23
Cleaning fluids Solvent Propanol 25 % 23
White spirit 75 %
Runway de-icers Inhibited potassium 23
acetate in water, 50 %
De-icing fluids Aircraft de-icers Ethylene glycol 80 % 23
Water 20 %
* These are commercially available fluids which can be identified in aviation fluid guides.
NOTE Other fluids and/or temperatures may be specified with specific needs. These
additional fluids and/or temperatures should be applicable when incorporated into
agreements between the supplier and customer.

Table 6 — Additional property requirements

Max.
Property IEC 60684-2 Units or Requirements Remarks
subclause min.
Fungus resistance The test method shall be
ISO 846, method B.
Tensile strength 19.1 and 19.2 MPa Min. 10,5 56 days exposure
Elongation at break 19.1 and 19.2 % Min. 250
Shelf life* The dimensions Condition the sleeving for
shall be as 60 months at ambient
specified in Tables temperature prior to testing;
1and 2 interim measurements are
to be made every 12 months

* Due to the duration of this test, lack of completion of this test shall not preclude certification of this sleeving.
Additional evidence of compliance with this requirement in the interim shall be as agreed between the supplier
and/or the approval authority and/or the customer.

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d



I EC Standards Survey

The IEC would like to offer you the best quality standards possible. To make sure that we
continue to meet your needs, your feedback is essential. Would you please take a minute
to answer the questions overleaf and fax them to us at +41 22 919 03 00 or mail them to

the address below. Thank you!

Customer Service Centre (CSC)

International Electrotechnical Commission
3, rue de Varembé

1211 Genéve 20

Switzerland

or

Fax to: IEC/CSC at +41 22 919 03 00

Thank you for your contribution to the standards-making process.

A Prioritaire

Nicht frankieren
Ne pas affranchir

.

Non affrancare
No stamp required

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT

REPONSE PAYEE
SUISSE

Customer Service Centre (CSC)
International Electrotechnical Commission
3, rue de Varembé

1211 GENEVA 20

Switzerland

‘NYI-ING ATddNS MO0 A9 A3 17ddNS ‘ATNO NOILVYOOTSIHL 1V 3SN T¥YNYALN| ¥0d



Q1

Q2

Q3

Q4

Q5

Please report on ONE STANDARD and
ONE STANDARD ONLY . Enter the exact
number of the standard: (e.g. 60601-1-1)

Please tell us in what capacity(ies) you
bought the standard (tick all that apply).
| am the/a:

purchasing agent a
librarian a
researcher a
design engineer d
safety engineer a
testing engineer d
marketing specialist (

| work for/in/as a:
(tick all that apply)

manufacturing EI
consultant a
government A
test/certification facility d
public utility a
education a
military A

This standard will be used for:
(tick all that apply)

general reference

product research

product design/development
specifications

tenders

quality assessment
certification

technical documentation
thesis

manufacturing

Lol udodo

This standard meets my needs:
(tick one)

not at all
nearly
fairly well
exactly

Codood

Q6

Q7

Q8

Q9

If you ticked NOT AT ALL in Question 5
the reason is: (tick all that apply)

standard is out of date a
standard is incomplete a
standard is too academic a
standard is too superficial a
title is misleading d
I made the wrong choice a

Please assess the standard in the
following categories, using

the numbers:

(1) unacceptable,

(2) below average,

(3) average,

(4) above average,

(5) exceptional,

(6) not applicable

timeliness ..o,
quality of Writing...........ccoeeiviiiiininins
technical contents..............coooieiiin,
logic of arrangement of contents ..........
tables, charts, graphs, figures...............
Other ..o

| read/use the: (tick one)

French text only
English text only
both English and French texts

LoD

Please share any comment on any
aspect of the IEC that you would like
us to know:

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT



LICENSED TO MECON Limited. - RANCHI/BANGALORE
FOR INTERNAL USE AT THISLOCATION ONLY, SUPPLIED BY BOOK SUPPLY BUREAU.



ISBN 2-8318-8281-8

9 7782831"882819

ICS 29.035.20

Typeset and printed by the IEC Central Office
GENEVA, SWITZERLAND

FHOTVONYE/IHON VY - ‘PaHWIT NOD3IIW OL d3ISN3DIT

‘NV3ANg ATddNS 009 A9 A3ITddNS ‘ATNO NOILVYOOTSIHL 1V 3SN TYNYILNI J0d



	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Designation
	4 Conditions of test
	5 Requirements
	6 Sleeving conformance
	7 Breakdown voltage
	Table 1 – Type A dimensional and mass requirements
	Table 2 – Type B dimensional and mass requirements
	Table 3 – Property requirements
	Table 4 – Requirements for breakdown voltage
	Table 5 – Resistance to selected fluids
	Table 6 – Additional property requirements



