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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SPECIFICATIONS FOR PARTICULAR TYPES OF WINDING WIRES -

Part 18: Polyvinyl acetal enamelled rectangular copper wire, class 12

0

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardizatiomcemp
| national electrotechnical committees (IEC National Committees). The object of IEC ,is to prg

is end and in addition to other activities, IEC publishes International Standards, Technical/Specifica
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Lblication(s)”). Their preparation is entrusted to technical committees; any IEC National-Committee inter
the subject dealt with may participate in this preparatory work. International, "governmental and
bvernmental organizations liaising with the IEC also participate in this preparatioh.”IEC collaborates cl
th the International Organization for Standardization (ISO) in accordance awith ‘conditions determing
preement between the two organizations.

he formal decisions or agreements of IEC on technical matters express, as‘hearly as possible, an interna
nsensus of opinion on the relevant subjects since each technical committee has representation fro
terested IEC National Committees.

594 @se@5vAs50

m

C Publications have the form of recommendations for international use and are accepted by IEC Na
pmmittees in that sense. While all reasonable efforts are made ‘to ensure that the technical content o
Lblications is accurate, IEC cannot be held responsible for\the way in which they are used or fo
isinterpretation by any end user.

3TVO

Il order to promote international uniformity, IEC National Committees undertake to apply IEC Publicg
transparently to the maximum extent possible in theirr national and regional publications. Any diverg
between any IEC Publication and the corresponding-national or regional publication shall be clearly indica
the latter.

IHC itself does not provide any attestation ofi.conformity. Independent certification bodies provide confg
Esessment services and, in some areas, aecess to IEC marks of conformity. IEC is not responsible fo
brvices carried out by independent certification bodies.

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

a

s

Al

Np liability shall attach to IEC or itsidirectors, employees, servants or agents including individual expert
members of its technical commitfees and IEC National Committees for any personal injury, property dama|
other damage of any nature‘whatsoever, whether direct or indirect, or for costs (including legal fees
expenses arising out of ,the, publication, use of, or reliance upon, this IEC Publication or any othe
Plblications.

Al
n

tention is drawn te the Normative references cited in this publication. Use of the referenced publicatig
dispensable for the.correct application of this publication.

Aftention is drawpn to the possibility that some of the elements of this IEC Publication may be the subjé
patent rights- IEC shall not be held responsible for identifying any or all such patent rights.
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International Standard IEC 60317-18 has been prepared by IEC technical committee 55:
Winding wires.

This fourth edition cancels and replaces the third edition published in 2004 and
Amendment 1:2009. This edition constitutes a technical revision.

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

a) modification of the Scope (Clause 1);

b) revision to thermal class designation from 105 to 120 in 3.2.2;
c) nenaming of stretching test to adherence test, and modification to the requirementsin §.2;
d) revision to the cut-through requirement in Clause 10.

The|text of this publication is based on the following documents:

FDIS Report on voting
55/1843/FDIS 55/1856/RVD

Fullinformation on the voting for the approval of this document.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.
This| International Standard is to be used in conjunetion with IEC 60317-0-2:2020.

A ligt of all parts in the IEC 60317 series, published under the general title Specification$ for
particular types of winding wires, can be founhd on the IEC website.

The|numbering of clauses in this document is not continuous from Clauses 21 through 30 in
ordgr to reserve space for possiblesfuture wire requirements prior to those for wire packagjng.

The|committee has decided that the contents of this document will remain unchanged unti| the
stabjlity date indicated on‘the IEC website under "http://webstore.iec.ch" in the data relatgd to
the g$pecific document.SAt'this date, the document will be
e rneconfirmed,

e withdrawng

o replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it 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 part of IEC 60317 forms an element of a series of standards which deals with insulated
wires used for windings in electrical equipment. It is composed of the following series:

1) Winding wires — Test methods (IEC 60851 series);

2) Specifications for particular types of winding wires (IEC 60317 series);

3) Packaging of winding wires (IEC 60264 series).
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SPECIFICATIONS FOR PARTICULAR TYPES OF WINDING WIRES -

Part 18: Polyvinyl acetal enamelled rectangular copper wire, class 120

wire
whi
mee

NOTE

enha

of class 120 with a sole coating based on polyvinyl acetal or polyvinyl formal \r
h-may can be modified provided it retains the chemical identity of the original resin
s all specified wire requirements

1 A modified resin is a resin that has undergone a chemical change, or contains onecormore additiV
hce certain performance or application characteristics.

NOTE 2 Polyvinyl acetal is a general name for a family sOf \thermoplastic vinyl resins produced by the
condg¢nsation of polyvinyl alcohol with an aldehyde. Exampleg”are’ polyvinyl acetal, polyvinyl formal and polyvinyl
butyrpl.

The|range of nominal conductor dimensions covered by this document is:
—thickness:—minimum-0-80-—mm;—aximum-5;60-mm-

— width: min. 2,0 mm max. 31,5 mm;

— thickness: min. 0,80 mm max. 10,0 mm.

Wirgs of grade 1 and grade’/2 are included in this specification and apply to the complete
rande of conductors.

The| specified combinations of width and thickness as well as the specified ratio
width/thickness<are‘given in IEC 60317-0-2.

2 Normative references

The HoHowing—documents—are—+eferred—to—n—the—texi—ir—suech—a—way—thatseme—or—at—ofiheir

content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including

any

amendments) applies.

IEC 60317-0-2:2020, Specifications for particular types of winding wires — Part 0-2: General
requirements — Enamelled rectangular copper wire

3 Terms, definitions-and, general notes-on-methods-of test and appearance
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3.1

Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60317-0-2 apply.

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

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

o |
3.2
3.2.

Sub
0-2

3.2.]

Clasg
shoq

The
that
factq

3.3
Sub

4

Clau

5

Clau

6

SO Online browsing platform: available at http://www.iso.org/obp
General notes
Methods of test

clause 3.2 of IEC 60317-0-2:2020 applies. In case of inconsistencies between I[EC 60
bnd this document, IEC 60317-18 shall prevail.

p Winding wire

s 120 is a thermal class that requires a minimum temgerature index of 120 and a
k temperature of at least 155 °C.

temperature in degrees Celsius corresponding td the temperature index is not necess

rs, including the type of equipment involved:

Appearance

clause 3.3 of IEC 60317-0-2:2020- applies.

Dimensions

se 4 of IEC 60317-0-2:2020 applies.

Electrical resistance

se 5 of IE€60317-0-2:2020 applies.

Elongation

B17-

heat

arily

at which it is recommended that the wire be{operated and this will depend on mpany

Clause 6 of IEC 60317-0-2:2020 applies.

7 Springiness

Clause 7 of IEC 60317-0-2:2020 applies.

8

8.1

Flexibility and adherence

Mandrel winding test

The coating shall show no crack after the wire has been bent flatwise and edgewise on a

man

drel with a diameter as specified in Table 1.
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Table 1 — Mandrel winding

Wire bent on Mandrel diameter

Wid

th Sizes up to and including 10 mm 2 x width

Sizes over 10 mm 3 x width

Thickness All dimensions 2 x thickness

8.2

The

The

9

Clau
155

10

Test

11

Test

12

Clau

13

Clau

14

Test

Streteching Adherence test

wire shall be stretched by 20 % or until it breaks, whichever is less.

distance of loss of adhesion shall be less than 1 x-width thickness.

Heat shock

se 9 of IEC 60317-0-2:2020 applies, where the minimum heat shock temperature sha
°C.

Cut-through
-reguirements under consideration.

Resistance to abrasion

inappropriate.

Resistance to solvents

se 12 of IEC 60317-0-2:202B-applies.

Breakdown voltage

Continuity of insulation

inappropriate.

se 13 of IEC 60317-0-2:2020 applies, where the elevated temperature shall be 120 °Q.

|l be

15 Temperature index

Clause 15 of IEC 60317-0-2:2020 applies, where the minimum temperature index shall be

120.

16

Test

Resistance to refrigerants

inappropriate.
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17 Solderability

Test

inappropriate.

18 Heat or solvent bonding

Test

19

Test

20

Test
consg

21

Test

23

Test

30

Clau

inappropriate.

Dielectric dissipation factor

inappropriate.

Resistance to transformer oil

according to Clause 6 of IEC 60851-4:2016 appropriate. Test requirements are u
ideration.

|_oss of mass
inappropriate.
Pin hole test
inappropriate.

Packaging

se 30 of IEC 60317-0-2:2020%applies.

hder
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SPECIFICATIONS FOR PARTICULAR TYPES OF WINDING WIRES -

Part 18: Polyvinyl acetal enamelled rectangular copper wire, class 120
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FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardizatiomcemp
| national electrotechnical committees (IEC National Committees). The object of IEC ,is to prg

is end and in addition to other activities, IEC publishes International Standards, Technical/Specifica
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Lblication(s)”). Their preparation is entrusted to technical committees; any IEC National-Committee inter
the subject dealt with may participate in this preparatory work. International, "governmental and
bvernmental organizations liaising with the IEC also participate in this preparatioh.”IEC collaborates cl
th the International Organization for Standardization (ISO) in accordance awith ‘conditions determing
preement between the two organizations.

he formal decisions or agreements of IEC on technical matters express, as‘hearly as possible, an interna
nsensus of opinion on the relevant subjects since each technical ,committee has representation fro
terested IEC National Committees.

C Publications have the form of recommendations for international use and are accepted by IEC Na
pmmittees in that sense. While all reasonable efforts are made ‘to ensure that the technical content o
blications is accurate, IEC cannot be held responsible for\the way in which they are used or fo
isinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Publicg
hnsparently to the maximum extent possible in theirr national and regional publications. Any diverd
btween any |IEC Publication and the corresponding-national or regional publication shall be clearly indica
e latter.

C itself does not provide any attestation ofi..conformity. Independent certification bodies provide confg
Esessment services and, in some areas, aecess to IEC marks of conformity. IEC is not responsible fo
brvices carried out by independent certifiéation bodies.

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

p liability shall attach to IEC or itsidirectors, employees, servants or agents including individual expert
embers of its technical commitfees and IEC National Committees for any personal injury, property dama
her damage of any nature‘\whatsoever, whether direct or indirect, or for costs (including legal fees
penses arising out of ,the, publication, use of, or reliance upon, this IEC Publication or any othe
Liblications.

tention is drawn te the Normative references cited in this publication. Use of the referenced publicatig
dispensable for the.correct application of this publication.

tention is drawn to the possibility that some of the elements of this IEC Publication may be the subjg
htent rights- JEC shall not be held responsible for identifying any or all such patent rights.

national Standard IEC 60317-18 has been prepared by IEC technical committee
ling wires.
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This

fourth edition cancels and replaces the third edition published in 2004

Amendment 1:2009. This edition constitutes a technical revision.

and

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

editi

on:

a) modification of the Scope (Clause 1);

b) revision to thermal class designation from 105 to 120 in 3.2.2;

c) renaming of stretching test to adherence test, and modification to the requirements in 8.2;

d) revision to the cut-through requirement in Clause 10.
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text of this publication is based on the following documents:

FDIS Report on voting
55/1843/FDIS 55/1856/RVD

Full information on the voting for the approval of this document 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.

This

A lis
part

The
ordg

The
stab

the
o 1
o
o

International Standard is to be used in conjunction with IEC 60317-0-2:2020.

t of all parts in the IEC 60317 series, published under the general title Specification
cular types of winding wires, can be found on the IEC website.

numbering of clauses in this document is not continuous from Clauses’21 through 3
r to reserve space for possible future wire requirements prior to these for wire packag

committee has decided that the contents of this document witl-remain unchanged unti
lity date indicated on the IEC website under "http://webstare.iec.ch” in the data relatq
specific document. At this date, the document will be

econfirmed,

vithdrawn,

eplaced by a revised edition, or

mended.

5 for

0in

ng.
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INTRODUCTION

This part of IEC 60317 forms an element of a series of standards which deals with insulated
wires used for windings in electrical equipment. It is composed of the following series:

1) Winding wires — Test methods (IEC 60851 series);

2) Specifications for particular types of winding wires (IEC 60317 series);

3) Packaging of winding wires (IEC 60264 series).
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SPECIFICATIONS FOR PARTICULAR TYPES OF WINDING WIRES -

Part 18: Polyvinyl acetal enamelled rectangular copper wire, class 120

1 Scope

This
wire
whid
all s

NOTE

enha

NOTE

cond
butyr

The

The

content constitutes requirements of this document. For dated references, only the ed

cited
any

IEC
requ

3

5 of class 120 with a sole coating based on polyvinyl acetal or polyvinyl formal \r
h can be modified provided it retains the chemical identity of the original resin anhd,m
becified wire requirements

1 A modified resin is a resin that has undergone a chemical change, or contains onecormore additiV
hce certain performance or application characteristics.

2 Polyvinyl acetal is a general name for a family of thermoplastic vinyl resins produced by

ensation of polyvinyl alcohol with an aldehyde. Examples are polyvinyl acetal, polyvinyl formal and pol
Bl

range of nominal conductor dimensions covered by this doeument is:

vidth: min. 2,0 mm max. 31,5 mm;
hickness: min. 0,80 mm max. 10,0 mm,
s of grade 1 and grade 2 are included in thi§ specification and apply to the comg

e of conductors.

specified combinations of width and’ thickness as well as the specified
h/thickness are given in IEC 60317-0-2.

Normative references

following documents arexreferred to in the text in such a way that some or all of

applies. For undated references, the latest edition of the referenced document (inclu
amendments) applies.

60317-0-2:2020, Specifications for particular types of winding wires — Part 0-2: Ger
irements.~"Enamelled rectangular copper wire

Terms, definitions, general notes and appearance

es to

the
vinyl

lete

ratio

heir
ition
ding

eral

3.1

Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60317-0-2 apply.

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

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

SO Online browsing platform: available at http://www.iso.org/obp
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3.2 General notes

3.2.1 Methods of test

Subclause 3.2 of IEC 60317-0-2:2020 applies. In case of inconsistencies between IEC 60317-

0-2 and this document, IEC 60317-18 shall prevail.

3.2.2 Winding wire

Class 120 is a thermal class that requires a minimum temperature index of 120 and a heat

shock temperature of at least 155 °C.

The|temperature in degrees Celsius corresponding to the temperature index is not necess

arily

that|at which it is recommended that the wire be operated and this will dependon nmany

factgrs, including the type of equipment involved.
3.3 | Appearance

Subg¢lause 3.3 of IEC 60317-0-2:2020 applies.

4 DPimensions

Clayse 4 of IEC 60317-0-2:2020 applies.

5 Electrical resistance

Clayse 5 of IEC 60317-0-2:2020 applies.

6 Elongation

Clayse 6 of IEC 60317-0-2:2020 applies.
7 Bpringiness

Clayse 7 of IEC 60317:0-2:2020 applies.

8 Flexibility'and adherence

8.1 Mandrel winding test

The|coating shall show no crack after the wire has been bent flatwise and edgewise

pn a

mandrel with a diameter as specitied in [able 1.

Table 1 — Mandrel winding

Wire bent on

Mandrel diameter

Width Sizes up to and including 10 mm

Sizes over 10 mm

2 x width
3 x width

Thickness All dimensions

2 x thickness
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8.2 Adherence test

The wire shall be stretched by 20 % or until it breaks, whichever is less.

The distance of loss of adhesion shall be less than 1 x thickness.

9 Heat shock

Clause 9 of IEC 60317-0-2:2020 applies, where the minimum heat shock temperature shall be
155 °C.

10 Cut-through

Tesf under consideration.

11 Resistance to abrasion

Tesf inappropriate.

12 Resistance to solvents

Clayse 12 of IEC 60317-0-2:2020 applies.

13 Breakdown voltage

Clayse 13 of IEC 60317-0-2:2020 applies; where the elevated temperature shall be 120 °Q.

14 Continuity of insulation

Tesf inappropriate.

15 [Temperature index

Clayse 15 of IEC.60317-0-2:2020 applies, where the minimum temperature index shall be
120.

16 Resistance to refrigerants

Test inappropriate.

17 Solderability

Test inappropriate.

18 Heat or solvent bonding

Test inappropriate.
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19 Dielectric dissipation factor

Test inappropriate.

20 Resistance to transformer oil

Test according to Clause 6 of IEC 60851-4:2016 appropriate. Test requirements are under
consideration.

21 Loss of mass

Tesf inappropriate.

23 Pin hole test

Tesf inappropriate.

30 Packaging

Clayse 30 of IEC 60317-0-2:2020 applies.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

SPECIFICATIONS POUR TYPES PARTICULIERS DE FILS DE BOBINAGE -

2)

3)

4)

5)

6)
7)

8)

9)

Partie 18: Fil de section rectangulaire en cuivre émaillé
avec acétal de polyvinyle, classe 120
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AVANT-PROPOS

h Commission Electrotechnique Internationale (IEC) est une organisation mondiale de “normalig
mposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC)."L’'IEC a
bjet de favoriser la coopération internationale pour toutes les questions de normalisatiopydans les dom
b |'électricité et de I'électronique. A cet effet, '|EC — entre autres activités =-+publie des Ndg
ternationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessiblg
iblic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaberation est confiée
mités d'études, aux travaux desquels tout Comité national intéressé par le sujef\traité peut participer
ganisations internationales, gouvernementales et non gouvernementales, enlliaison avec I'lEC, partig
palement aux travaux. L’IEC collabore étroitement avec I'Organisation Interhationale de Normalisation (
tlon des conditions fixées par accord entre les deux organisations.

bs décisions ou accords officiels de I'l[EC concernant les questions t€chniques représentent, dans la m
Il possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de
téressés sont représentés dans chaque comité d’études.

bs Publications de 'IEC se présentent sous la forme de re€éemmandations internationales et sont ag
mme telles par les Comités nationaux de I'l[EC. Tous les€efforts raisonnables sont entrepris afin que
assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsab
ventuelle mauvaise utilisation ou interprétation qui en ‘€st faite par un quelconque utilisateur final.

ans le but d'encourager l'uniformité internationale, les"Comités nationaux de I'lEC s'engagent, dans to
esure possible, a appliquer de fagon transparente(les Publications de I'l[EC dans leurs publications natio

régionales. Toutes divergences entre toutes ‘Publications de I'lEC et toutes publications nationalg
gionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépen
urnissent des services d'évaluation dé-conformité et, dans certains secteurs, accédent aux marque
nformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certifig
dépendants.

bus les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

Lcune responsabilité ne .doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaire
andataires, y compris Ses‘experts particuliers et les membres de ses comités d'études et des Co
htionaux de I'lEC, powunrtout préjudice causé en cas de dommages corporels et matériels, ou de tout
bmmage de quelque‘nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les
b justice) et les,dépenses découlant de la publication ou de l'utilisation de cette Publication de I'lEC (¢
ute autre Publication de I'l|EC, ou au crédit qui lui est accordé.

attention est(attirée sur les références normatives citées dans cette publication. L'utilisation de publicg
férencées.est obligatoire pour une application correcte de la présente publication.

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

ation
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p brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 60317-18 a été établie par le comité d'études 55 de I'lEC: Fils de
bobinage.

Cette quatriéeme édition annule et remplace la troisieme édition parue en 2004
I'Amendement 1: 2009. Cette édition constitue une révision technique.

, et

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

a) modification du domaine d’application (Article 1);

b) révision de la désignation de classe thermique de 105 a 120 en 3.2.2;

c) "essai d’étirement" renommé "essai d’adhérence", et modification des exigences en 8.2;
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d) révision de I’exigence relative a la thermoplasticité a I’Article 10.

Le texte de cette publication est issu des documents suivants:

FDIS Rapport de vote
55/1843/FDIS 55/1856/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de ce document.

Ce g

La présente Norme internationale doit étre utilisée conjointement avec I'lEC 60317:02:20

Une

Spécgifications pour types particuliers de fils de bobinage, peut étre consultée sur le site

de '

La pumérotation des articles dans le présent document n'est\pas continue entre

Artid
les ff

Le d
stab
relaf

e reconduit,

LI

e rnemplacé par une édition révisée, ou

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

liste de toutes les parties de la série |IEC 60317, publiées sous(le- titre geén

EC.

les 21 et 30 afin de permettre I'introduction d’éventuelles_fuitures exigences concer
Is avant celles concernant le conditionnement des fils.

omité a décidé que le contenu de ce document nel(sera pas modifié avant la datg

éral
web

les
hant

e de

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

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

upprime,

mendé.
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INTRODUCTION

La présente partie de I'lEC 60317 appartient a une série de normes traitant des fils isolés
utilisés pour les enroulements des appareils électriques. L'ensemble est composé des trois
séries de normes suivantes:

1) Fils de bobinage — Méthodes d'essai (série IEC 60851);

2) Spécifications pour types particuliers de fils de bobinage (série IEC 60317);

3) Conditionnement des fils de bobinage (série IEC 60264).
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