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European foreword

The text of document 55/2089/FDIS, future edition 5 of IEC 60851-5, prepared by TC 55 "Winding
wires" was submitted to the IEC-CENELEC parallel vote and approved by CENELEC as
EN IEC 60851-5:2026.

The following dates are fixed:

» latest date by which the document has to be implemented at national (dop) 2027-10-31
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2029-10-31
document have to be withdrawn

This document supersedes EN 60851-5:2008 and all of its amendments and corrigenda (if any).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

Any feedback and questions on this document should be directed to the users’ national committee. A
complete listing of these bodies can be found on the CENELEC website.

Endorsement notice

The text of the International Standard IEC 60851-5:2026 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standard indicated:
IEC 60296 NOTE Approved as EN IEC 60296

IEC 60851-1:2021 NOTE Approved as EN |IEC 60851-1:2021 (not modified)
IEC 60851-6:2012 NOTE Approved as EN 60851-6:2012 (not modified)


https://standards.iteh.ai/catalog/standards/sist/acc9b357-04a8-4109-bd4f-f749c98b0700/sist-en-iec-60851-5-2026
https://standards.iteh.ai/catalog/standards/sist/acc9b357-04a8-4109-bd4f-f749c98b0700/sist-en-iec-60851-5-2026

IEC 60851-5:2026-08(en)

m

IEC 60851-5

INTERNATIONAL
STANDARD

Edition 5.0 2026-08

Winding wires - Test methods -
Part 5: Electrical properties

ICS 29.060.10

ISBN 978-2-8327-1446-1


https://standards.iteh.ai/catalog/standards/sist/acc9b357-04a8-4109-bd4f-f749c98b0700/sist-en-iec-60851-5-2026
https://standards.iteh.ai/catalog/standards/sist/acc9b357-04a8-4109-bd4f-f749c98b0700/sist-en-iec-60851-5-2026

IEC 60851-5:2026 © IEC 2026

CONTENTS
O T T I S 3
LN I 75 10 L@ 1 ] S 5
1 ST oo ] o 1T PPN 6
2 NOIrmMative refereNCEeS . ... e 6
3 Terms and definitioNs ... 6
4 Test 5: Electrical reSiStanCe. .. ..o 6
5 Test 13: Breakdown VOIage ... 7
5.1 o e o] - S 7
5.2 o [ 110 o 1= o | S 7
5.3 Enamelled roUNd WIre ... e 8
5.3.1 Grade 1 to grade 3 with a nominal diameter up to and including
0,500 MM e e e 8
5.3.2 Grade of FIW 3 to FIW 9 with a nominal conductor diameter up to and
INCIUAING 1,600 MM oo e e e e e e e e e e aeenns 9
5.4 Enamelled round wire with a nominal conductor diameter over 0,100 mm up
to and including 2,500 mm, grade 1 to grade 3.........cccoiiiiiiiii e 10
5.4.1 Test at room temperature ... 10
5.4.2 Test at elevated temperature ... 11
5.5 Round wire with a nominal conductor diameter over 2,500 mm ............c..coooiiiiant. 12
5.5.1 Test at room tEMPErature .......oooieiiiii e 12
5.5.2 Test at elevated temperature ... 13
5.6 Fibre Wound rOUNG WIF€. ... .t 14
5.6.1 Test at room teEMPErature ... 14
5.6.2 Test at elevated temperature ....... ..o 15
5.7 =T ea e Y o LU E= T T 16
5.71 Test at room tEMPErature .........ooeiiii e 16
5.7.2 Test at elevated temperature ... 16
5.8 Overview of breakdown voltage specimen preparation...............coooeiiiiiiiiinnenn.. 16
6  Test 14: Continuity of insulation (applicable to enamelled round and tape wrapped
(o TS TaTo IR = I PPN 17
6.1 L= a1 =Y S 17
6.2 Low-voltage continuity (nominal conductor diameter up to and including
0,050 mm, grade 110 grade 3) ....ccuiiuiiiie e 17

6.3 High-voltage continuity (nominal conductor diameter over 0,050 mm up to
and including 1,600 mm, grade 1 to grade 3, and over 0,035 mm, up to and

including 1,600 mm, grade 3 of FIW 310 FIW 9) ..., 18
6.3.1 P i I Pl et 18
6.3.2 B QUIP M Nt L e 18
6.3.3 PrOCEAUIE . .. 22
6.3.4 RS UL .. e 24

6.4 Inline high-voltage continuity (wires in accordance with grade of FIW 3 to
FIW 9 with nominal conductor diameter over 0,035 mm up to and including

1800 MM ) e e 24

6.4.1 PN I Pl et 24
6.4.2 B QUIP M Nt L e 24
6.4.3 PrOCEAUIE . ... 24
6.4.4 RS U . 25
6.5 Inline high-voltage continuity (enamelled rectangular wire) ...........ccoooiiiiiiinin. 25

1


https://standards.iteh.ai/catalog/standards/sist/acc9b357-04a8-4109-bd4f-f749c98b0700/sist-en-iec-60851-5-2026
https://standards.iteh.ai/catalog/standards/sist/acc9b357-04a8-4109-bd4f-f749c98b0700/sist-en-iec-60851-5-2026

IEC 60851-5:2026 © IEC 2026

7  Test 19: Dielectric dissipation factor (applicable to enamelled wire and bunched

AL = ) ISR 25
71 o o o] - 25
7.2 B QUIPMIE Nt Lo s 26
7.3 ST o 1= o [0 =T o 1S 26
7.3.1 Specimen for a metal bath electrode............ccoooiiiiiii i 26
7.3.2 Specimen for a conductive suspension electrode.............cocoeviiiiiiiiiiieinenne. 27
7.4 o o o= To U1 = 27
7.5 TS 1 | PP 27
8  Test 23: Pin hole 1eSt .. e 27
Annex A (informative) Dissipation factor methods ............cccooiiiiiiii 29
A1 Tangent delta — Intersection point ... 29
A.2 T eSSt METhOAS .. 29
A.2.1 /=Y 4 o Yo I PP 29
A.2.2 Method B — Wire coated with a conductive film ...........c....cooo 30
A.3 Interpretation of results ... ... 30
A.3.1 GBIl L. 30
A.3.2 Linear Method ... 30
A.3.3 Logarithmic method ... 31
Bl O G AP Y e e 32
Figure 1 — Arrangement of cylinder and specimen for the breakdown voltage test................... 9
Figure 2 — Device for twisting the specimen for breakdown voltage test..............c..coos 11
Figure 3 — U-bend specimen for the breakdown voltage test (specimen placed in shot
0 7= 1 0 ) TP 13
Figure 4 — Coil-wound specimen for the breakdown voltage test .................ooiiiiinn. 15
Figure 5 — Apparatus for testing the low-voltage continuity of covering ...........c..cooiiiiis 18
Figure 6 — High-voltage DC continuity — Pulleys for wire size 0,050 mm to 0,250 mm ........... 19
Figure 7 — Pulley dimensions and spacing for wire size 0,250 mm to 1,600 mm.................... 20
Figure 8 — Graphite fibre single brush electrode assembly .............ccooiiiiiiii i, 21
Figure 9 — Graphite fibre dual brush electrode assembly............cooi 22
Figure 10 — Suitable electrode arrangement for testing the dielectric dissipation factor......... 26
Figure A.1 — Example of linear method for sole coating..........cccoooiiiiiiiiii i, 31
Figure A.2 — Example of logarithmic method for sole coating .............ccooooiiiiiiiiiiie e, 31
Table 1 — Rates of test voltage INCrease ... 7
Table 2 — Loads applied to enamelled WIre ..........o.ooiiiiiiii e 8
Table 3 — Loads and diameters of test cylinders applied to wire.............cooveiiiiiiiiiiiinien, 10
Table 4 — Loads applied to the wire and number of twists ..., 11
Table 5 — Breakdown voltage specimen preparation methods ..., 17
Table 6 — Fault CUIMENT. ... e e 19
Table 7 — Off-line HVC test voltages for grades 1 10 3.....coieiiiiiiiii e 23
Table 8 — Off-line HVC test voltages for grade of FIW 3to FIW 9. ..., 23
Table 9 — In-line HVC test VOIAgeS ... ccuniiii e 25


https://standards.iteh.ai/catalog/standards/sist/acc9b357-04a8-4109-bd4f-f749c98b0700/sist-en-iec-60851-5-2026
https://standards.iteh.ai/catalog/standards/sist/acc9b357-04a8-4109-bd4f-f749c98b0700/sist-en-iec-60851-5-2026

IEC 60851-5:2026 © IEC 2026

INTERNATIONAL ELECTROTECHNICAL COMMISSION

Winding wires - Test methods -
Part 5: Electrical properties

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 itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, 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 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.

IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

IEC 60851-5 has been prepared by IEC technical committee 55: Winding wires. It is an
International Standard.

This fifth edition cancels and replaces the fourth edition published in 2008, Amendment 1:2011
and Amendment 2:2019. This edition constitutes a technical revision.

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

a) Subclauses 5.3.1 and 5.3.2 modified to expand the conductor size range for the loads

applied during cylinder method testing for dielectric breakdown voltage of enameled wires
and for fully insulated wires.

b) Addition of subclause 6.5 for inline continuity testing of rectangular wire (under

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

Draft Report on voting

55/2089/FDIS 55/2117/RVD

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

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all the parts in the IEC 60851 series, under the general title Winding wires - Test
methods, can be found on the website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

— reconfirmed,

— withdrawn, or

— revised.
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