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1)

This|redline version of the official IEC Standard allows the user to identify the cha

INTERNATIONAL ELECTROTECHNICAL COMMISSION

SPECIFICATIONS FOR PARTICULAR TYPES OF WINDING WIRES -

Part 2: Solderable polyurethane enamelled round copper wire,
class 130, with a bonding layer

FOREWORD

Thee International Electrotechnical Commission (IEC) is a worldwide organization for standardizatigh eemprising

rnational co-operation on all questions concerning standardization in the electrical and electronic fiel
end and in addition to other activities, IEC publishes International Standards, Technical Specific
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter ‘referred to as

latter.

itself does not provide any attestation ef ¢onformity. Independent certification bodies provide conf]
essment services and, in some areas, \access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

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

Nq liability shall attach to IEC or:its’ directors, employees, servants or agents including individual exper
mgmbers of its technical committees and IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising out of.the publication, use of, or reliance upon, this IEC Publication or any othe
Pyblications.

Atjention is drawn to_the Normative references cited in this publication. Use of the referenced publicati
indispensable for_the:correct application of this publication.

Atiention is drawn to the possibility that some of the elements of this IEC Publication may be the sub
paftent rights. |EC shall not be held responsible for identifying any or all such patent rights.
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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 60317-2 has been prepared by IEC technical committee 55:
Winding wires.

This fifth edition cancels and replaces the fourth edition published in 2012. This edition
constitutes a technical revision.

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

a) addition of heat bonding test loads for nominal conductor diameters up to and including
0 050 aata ol

b) afldition of pin hole test requirements according to IEC 60317-0-1:2013.

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

FDIS Report on voting
55/1785/FDIS 55/1797/RVD

Full information on the voting for the approval of this InternationgliStandard can be foupd in
the réport on voting indicated in the above table.

This document has been drafted in accordance with the ISO/EC Directives, Part 2.

A lis{ of all parts in the IEC 60317 series, published-under the general title Specifications for
partitular types of winding wires, can be found on.the IEC website.

The humbering of clauses in this standard isthot continuous from Clauses 21 through BO in
ordef to reserve space for possible future wire requirements prior to those for wire packaging.

The ¢gommittee has decided that the contents of this document will remain unchanged untjl the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be
e rgconfirmed,

e withdrawn,

o rgplaced by a reyvised edition, or

e amended.

IMPORTANT - The 'colour inside’ logo on the cover page of this publication indicg
that } ‘G‘;" CO10UuUTrs w‘“ T e ‘G"G“i O vA oSeTu O 1€ COT
understanding of its contents. Users should therefore print this document using a
colour printer.



http://webstore.iec.ch/
https://iecnorm.com/api/?name=534565aaaa9976e75f5cb8376af08d04

IEC 60317-2:2019 RLV © IEC 2019 -5-

INTRODUCTION

This part of IEC 60317-is—one 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 2: Solderable polyurethane enamelled round copper wire,
class 130, with a bonding layer

1 Scope

This [part of IEC 60317 specifies the requirements of solderable enamelled round_tcqpper
winding wire of class 130 with a dual coating. The underlying coating is base on
polydrethane resin, which may be modified providing it retains the chemical identity of the
origipal resin and meets all specified wire requirements. The superimposed ‘Coating|is a
bondjng layer based on a thermoplastic resin.

NOTE| A modified resin is a resin that has undergone a chemical change, or containg ene or more additiyes to
enhanjce certain performance or application characteristics.

The fange of nominal conductor diameters covered by this standarg\is:

— Qrade 1B: 0,020 mm up to and including 2,000 mm;
— Qrade 2B: 0,020 mm up to and including 2,000 mm.

The pominal conductor diameters are specified in Cladsg 4 of IEC 60317-0-1:20082013.

2 Normative references

The following documents are referred to_in“the text in such a way that some or all of|their
contgnt constitutes requirements of this“document. For dated references, only the edition
cited|applies. For undated referencess.the latest edition of the referenced document (inclyiding
any gmendments) applies.

IEC $0317-0-1:20082013, Specifications for particular types of winding wires — Part| 0-1:
Gengral requirements — Enamelled round copper wire

3 Terms, definitions, general notes and appearance

3.1 Terms.and definitions

For fhe purposes of this document, the terms and definitions given in—3-4+-ef IEC 603{17-0-
1:2008%@pply.

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

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

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

Subclause 3.2 of IEC 60317-0-1:20082013 applies.

In case of inconsistencies between IEC 60317-0-1 and this standard, IEC 60317-2 shall
prevail.
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3.2.2 Winding wire

Class 130 is a thermal class that requires a minimum temperature index of 130 and a heat
shock temperature of at least 155 °C.

The temperature in degrees Celsius corresponding to the temperature index is not necessarily
that at which it is recommended that the wire be operated and this will depend on many
factors, including the type of equipment involved.

3.3 Appearance

Subdause 3.3 of TEC 603717-0-1:26082073 applies.

4 Dimensions

Clause 4 of IEC 60317-0-1:20082013 applies.

5 Electrical resistance

Clause 5 of IEC 60317-0-1:20082013 applies.

6 Elongation

Clause 6 of IEC 60317-0-1:20082013 applies.

7 $pringiness

Clauge 7 of IEC 60317-0-1:20082013 applies.

8 FKlexibility and adherence

Clause 8 of IEC 60317-0-1:28082013 applies. The constant K used for the calculation gf the
number of revolutions forithe peel test shall be 150 mm.

9 Heat shock

Clause 9 of\][EC 60317-0-1:20082013 applies. The minimum heat shock temperature shall be
155 1C.

10 Cut-through

No failure shall occur within 2 min at 170 °C.

11 Resistance to abrasion (nominal conductor diameters from 0,250 mm up to
and including 2,000 mm)

The wire shall meet the requirements given in Table 1.

For intermediate nominal conductor diameters, the value of the next largest nominal
conductor diameter applies.
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Table 1 — Resistance to abrasion

Grade 1 Grade 2
Nominal Minimum Minimum Minimum Minimum
conductor average force to average force to
diameter force failure of each force failure of each
to failure measurement to failure measurement
mm N N N N
0,250 2,30 1,95 4,10 3,50
0,280 2,50 2,10 4,40 3,70
0,315 2,70 2,30 4,75 4,00
n,'zr\r\ ’J,O{‘» ’)’L'\ﬂ R,'lﬂ A,’lﬂ
0,400 3,15 2,70 5,45 4,60
0,450 3,40 2,90 5,80 47,90
0,500 3,65 3,10 6,20 5,25
0,560 3,90 3,30 6,65 5,60
0,630 4,20 3,55 7,10 6,00
0,710 4,50 3,80 7,60 6,45
0,800 4,80 4,10 8,10 6,90
0,900 5,20 4,40 8,70 7,40
1,000 5,60 4,75 9,30 7,90
1,120 6,00 5,15 10,0 8,50
1,250 6,50 5,55 107 9,10
1,400 7,00 5,95 1,4 9,70
1,600 7,50 6,35 12,2 10,4
1,800 8,00 6,80 13,1 11,1
2,000 8,60 7,30 14,0 11,9

12 Resistance to solvents

Test |inappropriate.

13 Breakdown voltage

Clauge 13 of IEC 60317-0-1:20082013 applies. The elevated temperature shall be 130 °Q.

14 Continuity of insulation

Clause 14 of IEC_60317-0-1:20082013 applies.

15 Temperature index

Clausexth of IFC 60317-0-1-20082013 applies The minimum temperature index shall be 1 30.

16 Resistance to refrigerants

Test inappropriate.

17 Solderability

17.1 General
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The temperature of the solder bath shall be (375 + 5) °C. The maximum immersion time shall
be 2 s.

The surface of the tinned wire shall be smooth and free from holes and enamel residues.

17.2 Nominal conductor diameters-over0;050-mm up to and including 0,100 mm

Fhe-temperature—of-the-solderbath-shallbe{375-+5)"C- The maximum immersion time shall
be 2 s.

The wface—ofthe-tinned-wire-shall-be-smooth-and-free-from-holes—and-enamelresiduss-

17.3| Nominal conductor diameter over 0,100 mm

+ 5} °C. The maximum immersion{in-secpnds)

shall| be the following multiple of the nominal conductor diameter (in millimetres) wjith a
minimum of 2 s.

Grade 1B Grade 2B

12 s/mm 16 s/mm

The sy

18 Heat or solvent bonding

18.1| Heat bonding
18.1/1 Heat bonding strength of a helical-coil
18.1(1.1 At room temperature

The gpecimens shall be prepared according to the test method, and the temperature gf the
oven|for bonding shall be fixed as-agreed between purchaser and supplier for the different
typeqd of bonding enamels. The suggested temperature for polyamide bonding enamel is
(200| £ 2) °C and the suggested temperature for polyvinyl butyral bonding enamiel is
(1701 2) °C.

Results: when testing~the specimens according to the test method, under the action offload
specffied in Tablet2,,no turns (other than possibly the first and the last) shall be separated.

For hominal( conductor diameters up to and including 0,050 mm, the test method| and
requirements are based upon agreement between purchaser and supplier.

18.1.42—At-elevated-temperature

The specimens shall be prepared and shall be conditioned as described in the test method.

The elevated temperature shall be fixed as agreed between purchaser and supplier for the
different types of bonding enamels. The suggested temperature for polyamide bonding
enamel is (155 + 2) °C and the suggested temperature for polyvinyl butyral bonding enamel is
(90 + 2) °C.

Results: when testing the specimens according to the test method, under the action of load
specified in Table 2, no turns (other than possibly the first and the last) shall be separated.
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Table 2 — Loads

Nominal conductor diameter Room temperature Elevated temperature
mm
Over Up to and including Load Load
N N
— 0,050 * *

0,050 0,071 0,05 0,04

0,071 0,100 0,08 0,06

0,100 0,160 0,12 0,08

0,160 0,200 0,25 0,19

0,200 0,315 0,35 0y25

0,315 0,400 0,70 0,55

0,400 0,500 1,10 0,80

0,500 0,630 1,60 1,20

0,630 0,710 2,20 1,70

0,710 0,800 2,80 2,10

0,800 0,900 3,40 2,60

0,900 1,000 4,20 3,20

1,000 1,120 5,00 3,80

1,120 1,250 5,80 4,40

1,250 1,400 6,50 4,90

1,400 1,600 8,50 6,40

1,600 1,800 10,00 7,90

1,800 2,000 12,00 7,90
*  Fpr nominal conductor diameters up to and including 0,050 mm, the test method and requirements are Hased

upon agreement between purchaser andysupplier.

18.12 Bond strength of a-twisted coil
18.12.1 At room temperature
A tegt specimen of diameter 0,315 mm shall be prepared according to the test method| The
time [shall be 30,'§*and the current shall be fixed as agreed between purchaser and supplier.
The $uggestedyvalue for polyamide or polyvinyl butyral bonding enamel is (2,7 + 0,1) A.

Results?, when testing the specimens according to the test method, under the action gf the
deflection force of 100 N, the specimen shall not be broken.

18.1.2.2 At elevated temperature

Specimens of diameter 0,315 mm shall be prepared according to the test method using the
parameters listed in 18.1.2.1 and shall then be conditioned as described in the test method.

The elevated temperature shall be fixed as agreed between purchaser and supplier. The
suggested temperature for polyamide bonding enamel is (155 + 2) °C and the suggested
temperature for polyvinyl butyral bonding enamel is (90 + 2) °C.

Results: when testing the specimens according to the test method, under the action of the
deflection force of 10 N, the specimen shall not be broken.
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18.2 Solvent bonding
Regquirements Test required but not yet under consideration.

19 Dielectric dissipation factor

Test inappropriate.

20 Resistance to transformer oil

Test |inappropriate.

21 Loss of mass

Test |inappropriate.

23 Pin hole test

Clauge 23 of IEC 60317-0-1:2013 applies.
30 Packaging

Clausge 30 of IEC 60317-0-1:20082013 applies-



https://iecnorm.com/api/?name=534565aaaa9976e75f5cb8376af08d04

-12 - IEC 60317-2:2019 RLV © IEC 2019
Bibliography
IEC 60264 (all parts), Packaging of winding wires

IEC 60317 (all parts), Specifications for particular types of winding wires

IEC 60851 (all parts), Winding wires — Test methods



https://iecnorm.com/api/?name=534565aaaa9976e75f5cb8376af08d04

IEC 60317-2:2019-08(en-fr)

IEC IEC 60317-2

o
®

INTERNATIONAL
STANDARD

NORME &
INTERNATIONALE ©

Edition 5.0 2019-08

\<</O
O

Spqgcifications for particular types of windin res —
Part 2: Solderable polyurethane enamelled@ nd copper wire, class 130,
with a bonding layer s\\§\

%
Spécifications pour types particuli rs de fils de bobinage —
Partie 2: Fil brasable de section,@%ulaire en cuivre émaillé avec polyuréthane,

clagse 130, avec une couche adh\érente
b\

S

N\
S

77

//%/{/7 // 7 //7// '/,///'Z///
/2/, / / /ﬂ/ // /://////// /
’ // ///// ,%// %//
| 7
( / //’ ///////

7



https://iecnorm.com/api/?name=534565aaaa9976e75f5cb8376af08d04

-2- IEC 60317-2:2019 © |IEC 2019

CONTENTS

FOREWORD ...ttt e e et et e e et et e e et et e e e e e e e e e e e e e e e e eanneenns 3
LN I O 1 1 L I 1 ] PN 5
1 oo ] o1 ST 6
2 NOIMALIVE TEIEIENCES ..ottt et e et et et et e et e ea s 6
3  Terms, definitions, general notes and appearancCe ..........coooiiiiiiiii i 6
3.1 Terms and definitioNs. .. ... 6
3. General NOTeS .. e de e e 6
B3.2.1 Methods Of teSt ... N e [ 6
B.2.2 WINAING WIF€ ..coeiiii e e | 7
3.B N o o 1= Y = [ o o = s OIS P 7
4 BT =Y o] [ o 1= PP PSSR I 7
5 Electrical resistance ... A 7
6 E1ONGatioN L. e [ 7
7 BPMNGINESS Louitiiiieiie it ee e e e eneeneenneen e Dot et e e e e e e eneeen | 7
8 Flexibility and adherence ........coooovviiiiiiiniiniinn s 7
9 Heat SNOCK ..o e | 7
10 Cut-through ..ot e | 7

11 Resistance to abrasion (nominal conductor diametérs from 0,250 mm up to and
NCIUAING 2,000 MIM) couiiiii e b et ettt e et e e e e e e e e e een e enneenee | aeees 7
12 Resistance t0 SOIVENtS . ... e | 8
13 Breakdown VOItage ..o e | 8
14 LContinuity of iNSUIAtioN ... @ | 8
15 Temperature iNAeX ... et e e eeeeneen | 8
16 Resistance to refrigerants ..ol e 8
17 BOlAErability oo e e en | 8
L P C 1= 3 = - | PSPPSRI IR 8
1.2 Nominal conductor diameter up to and including 0,100 mm...............cociii]oneee 9
11.3 Nominal ¢onductor diameter over 0,100 MM ..o e, 9
18 Heat or solvent boNAiNg ..o | 9
181 HEAh DONAING e an e 9
18.11 Heat bonding strength of a helical coil ..............coooiiiiii 9
18,2 Bond strength of a twisted Coil.........coooii ...10
182 SoOVEmt bONMUMT s 11
19 Dielectric dissipation faCtor. ... ..o 11
20 Resistance to transformer Oil ... ... 11
D2 B 0T o) 4= T P 11
23 PN NI 1St e e 11
B0 PACKAGING .ottt 11
71 0] [T o = o1 2 1728 12
Table 1 — Resistance t0 abrasion .. .. ... e 8

=1 o] (o2 o Y- Lo £ 10


https://iecnorm.com/api/?name=534565aaaa9976e75f5cb8376af08d04

IEC 60317-2:2019 © |IEC 2019 -3-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

SPECIFICATIONS FOR PARTICULAR TYPES OF WINDING WIRES -

Part 2: Solderable polyurethane enamelled round copper wire,
class 130, with a bonding layer

FOREWORD
International Electrotechnical Commission (IEC) is a worldwide organization for standardizatioh cemy

national electrotechnical committees (IEC National Committees). The object of IEC_is“to pr

end and in addition to other activities, IEC publishes International Standards, Technical Specifics
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter ‘referred to as

rested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC N4
Cdmmittees in that sense. While all reasonable efforts are madé to ensure that the technical content
Publications is accurate, IEC cannot be held responsible~fer)/the way in which they are used or fd
miginterpretation by any end user.

4) In|order to promote international uniformity, IEC National Committees undertake to apply IEC Publig
transparently to the maximum extent possible in their national and regional publications. Any diver
befween any IEC Publication and the corresponding\national or regional publication shall be clearly indicg
the latter.

5) IECL itself does not provide any attestation of ¢onformity. Independent certification bodies provide conf|
aspessment services and, in some areas, access to |[EC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

6) Alllusers should ensure that they have the latest edition of this publication.

7) Nd liability shall attach to IEC or‘its’directors, employees, servants or agents including individual exper
members of its technical committees and IEC National Committees for any personal injury, property dam
othher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising out of.the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

8) Atfention is drawn to_the Normative references cited in this publication. Use of the referenced publicati
indispensable for the‘correct application of this publication.

9) At{ention is dfawn to the possibility that some of the elements of this IEC Publication may be the sub
pafent rights. |EC shall not be held responsible for identifying any or all such patent rights.

Interpational Standard IEC 60317-2 has been prepared by IEC technical committee
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55:

Windingwires.

This fifth edition cancels and replaces the fourth edition published in 2012. This edition

constitutes a technical revision.

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

edition:

a) addition of heat bonding test loads for nominal conductor diameters up to and including

0,050 mm;
b) addition of pin hole test requirements according to IEC 60317-0-1:2013.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
55/1785/FDIS 55/1797/RVD

2019

Full 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
parti

The
order

The
stabi
the s

—

€

o W

—

€

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

humbering of clauses in this standard is not continuous from Clauses 21"through
to reserve space for possible future wire requirements prior to those forywire packag

ity date indicated on the IEC website under "http://webstore.iec{¢h” in the data relat
pecific document. At this date, the document will be

confirmed,

ithdrawn,

placed by a revised edition, or

mended.

s for

B0 in
Jing.

tommittee has decided that the contents of this document will remaih unchanged untjl the

ed to
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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 2: Solderable polyurethane enamelled round copper wire,
class 130, with a bonding layer

1 Scope

This

wind
polyy
origin

bondjng layer based on a thermoplastic resin.

NOTE
enhan|

The 1

- G
- G

The nominal conductor diameters are specified in Cladsg 4 of IEC 60317-0-1:2013.

2 Normative references

The
contg
cited
any g

IEC ¢
requ

part of IEC 60317 specifies the requirements of solderable enamelled round_cq

al resin and meets all specified wire requirements. The superimposed “coating

A modified resin is a resin that has undergone a chemical change, or containg ene or more additi
ce certain performance or application characteristics

ange of nominal conductor diameters covered by this standard\is:

rade 1B: 0,020 mm up to and including 2,000 mm;
rade 2B: 0,020 mm up to and including 2,000 mm.

ollowing documents are referred to_in“the text in such a way that some or all of
nt constitutes requirements of this“*document. For dated references, only the e

mendments) applies.

0317-0-1:2013, Specifications for particular types of winding wires — Part 0-1: Ge
rements — Enamelled .round copper wire

pper

ng wire of class 130 with a dual coating. The underlying coating is basefl on
rethane resin, which may be modified providing it retains the chemical identity of the

is a

es to

their
dition

applies. For undated references;the latest edition of the referenced document (inclyiding

neral

3 Terms, definitions, general notes and appearance

3.1 Terms_.and definitions

For the purposes of this document, the terms and definitions given in [IEC 60317-0-1 apply.
ISO <.1II\-.JI :EC Illd;lltd;ll tUIIIIiIIU:Ugibd: ddtdbdbcb fUI usStT ;II btdllddldiLdt;Ull dt thU fU::LW'ng
addresses:

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

e |SO Online browsing platform: available at http://www.iso.org/obp

3.2 General notes

3.21 Methods of test

Subclause 3.2 of IEC 60317-0-1:2013 applies.

In case of inconsistencies between IEC 60317-0-1 and this standard, IEC 60317-2 shall

prevail.
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3.2.2 Winding wire

Class 130 is a thermal class that requires a minimum temperature index of 130 and a heat
shock temperature of at least 155 °C.

The temperature in degrees Celsius corresponding to the temperature index is not necessarily
that at which it is recommended that the wire be operated and this will depend on many
factors, including the type of equipment involved.

3.3 Appearance

Subdfause 3.3 of [EC 603717-0-1:2013 applies.

4 Dimensions

Clause 4 of IEC 60317-0-1:2013 applies.

5 Electrical resistance

Clause 5 of IEC 60317-0-1:2013 applies.

6 Elongation

Clause 6 of IEC 60317-0-1:2013 applies.

7 $pringiness

Clause 7 of IEC 60317-0-1:2013 applies:

8 FKlexibility and adherence

Clause 8 of IEC 60317-0-1:2013 applies. The constant K used for the calculation of the
number of revolutions forithe peel test shall be 150 mm.

9 Heat shock

Clause 9 of\EC 60317-0-1:2013 applies. The minimum heat shock temperature shall be
155 1C.

10 Cut-through

No failure shall occur within 2 min at 170 °C.

11 Resistance to abrasion (nominal conductor diameters from 0,250 mm up to
and including 2,000 mm)

The wire shall meet the requirements given in Table 1.

For intermediate nominal conductor diameters, the value of the next largest nominal
conductor diameter applies.
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Table 1 — Resistance to abrasion

Grade 1 Grade 2
Nominal Minimum Minimum Minimum Minimum
conductor average force to average force to
diameter force failure of each force failure of each
to failure measurement to failure measurement
mm N N N N
0,250 2,30 1,95 4,10 3,50
0,280 2,50 2,10 4,40 3,70
0,315 2,70 2,30 4,75 4,00
n,'zr\r\ ’),0{‘» ’)’L'\ﬂ R,'lﬂ A,’lﬂ
0,400 3,15 2,70 5,45 4,60
0,450 3,40 2,90 5,80 47,90
0,500 3,65 3,10 6,20 5,25
0,560 3,90 3,30 6,65 5,60
0,630 4,20 3,55 7,10 6,00
0,710 4,50 3,80 7,60 6,45
0,800 4,80 4,10 8,10 6,90
0,900 5,20 4,40 8,70 7,40
1,000 5,60 4,75 9,30 7,90
1,120 6,00 5,15 10,0 8,50
1,250 6,50 5,55 107 9,10
1,400 7,00 5,95 1,4 9,70
1,600 7,50 6,35 12,2 10,4
1,800 8,00 6,80 13,1 11,1
2,000 8,60 7,30 14,0 11,9

12 Resistance to solvents

Test |inappropriate.

13 Breakdown voltage

Clauge 13 of IEC 60317-0-1:2013 applies. The elevated temperature shall be 130 °C.

14 Continuity of insulation

Clause 14 of IEC_60317-0-1:2013 applies.

15 Temperature index

Clausexth of IFC 60317-0-1-2013 applies The minimum temperature index shall he 130

16 Resistance to refrigerants

Test inappropriate.

17 Solderability

17.1 General

The temperature of the solder bath shall be (375 + 5) °C. The maximum immersion time shall
be 2 s.
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The surface of the tinned wire shall be smooth and free from holes and enamel residues.

17.2

Nominal conductor diameter up to and including 0,100 mm

The maximum immersion time shall be 2 s.

17.3

Nominal conductor diameter over 0,100 mm

The maximum immersion shall be the following multiple of the nominal conductor diameter (in
millimetres) with a minimum of 2 s.

18 H

18.1
18.1.
18.1.

The

oven
types
(200
(170

Results: when testing the specimens according to the test method, under the action of

spec

For
requi

18.1.

The s

The
differ
enan
(90 4

Grade 1B Grade 2B

12 s/mm 16 s/mm

leat or solvent bonding

Heat bonding
1 Heat bonding strength of a helical coil
1.1 At room temperature
specimens shall be prepared according to the test, method, and the temperature g

for bonding shall be fixed as agreed between urchaser and supplier for the diff
of bonding enamels. The suggested temperature for polyamide bonding enam

L 2) °C.

fied in Table 2, no turns (other thafpossibly the first and the last) shall be separate

hominal conductor diameters~up to and including 0,050 mm, the test method
rements are based upon agreement between purchaser and supplier.

1.2 At elevated temperature

blevated témperature shall be fixed as agreed between purchaser and supplier fo

el is-({155 + 2) °C and the suggested temperature for polyvinyl butyral bonding enan
2) /€.

pecimens shall-be’prepared and shall be conditioned as described in the test methofd.

f the
erent
el is

+ 2) °C and the suggested temperaturexfor polyvinyl butyral bonding enamiel is

load

and

r the

ent types)'of bonding enamels. The suggested temperature for polyamide bonfding

nel is

Results: when testing the specimens according to the test method, under the action of load
specified in Table 2, no turns (other than possibly the first and the last) shall be separated.
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Table 2 — Loads

Nominal conductor diameter Room temperature Elevated temperature
mm
Over Up to and including Load Load
N N
— 0,050 * *

0,050 0,071 0,05 0,04

0,071 0,100 0,08 0,06

0,100 0,160 0,12 0,08

0,160 0,200 0,25 0,19

0,200 0,315 0,35 0y25

0,315 0,400 0,70 0,55

0,400 0,500 1,10 0,80

0,500 0,630 1,60 1,20

0,630 0,710 2,20 1,70

0,710 0,800 2,80 2,10

0,800 0,900 3,40 2,60

0,900 1,000 4,20 3,20

1,000 1,120 5,00 3,80

1,120 1,250 5,80 4,40

1,250 1,400 6,50 4,90

1,400 1,600 8,50 6,40

1,600 1,800 10,00 7,90

1,800 2,000 12,00 7,90
*  Fpr nominal conductor diameters up to and including 0,050 mm, the test method and requirements are Qased

upon agreement between purchaser andysupplier.

18.12 Bond strength of a-twisted coil
18.12.1 At room temperature
A tegt specimen of diameter 0,315 mm shall be prepared according to the test method| The
time [shall be 30,'§*and the current shall be fixed as agreed between purchaser and supplier.
The $uggestedyvalue for polyamide or polyvinyl butyral bonding enamel is (2,7 + 0,1) A.

Results?, when testing the specimens according to the test method, under the action gf the
deflection force of 100 N, the specimen shall not be broken.

18.1.2.2 At elevated temperature

Specimens of diameter 0,315 mm shall be prepared according to the test method using the
parameters listed in 18.1.2.1 and shall then be conditioned as described in the test method.

The elevated temperature shall be fixed as agreed between purchaser and supplier. The
suggested temperature for polyamide bonding enamel is (155 + 2) °C and the suggested
temperature for polyvinyl butyral bonding enamel is (90 + 2) °C.

Results: when testing the specimens according to the test method, under the action of the
deflection force of 10 N, the specimen shall not be broken.
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18.2 Solvent bonding

Test required but not yet under consideration.

19 Dielectric dissipation factor

Test inappropriate.

20 Resistance to transformer oil

Test |inappropriate.

21 Loss of mass

Test |inappropriate.

23 Pin hole test

Clausge 23 of IEC 60317-0-1:2013 applies.

30 Packaging

Clause 30 of IEC 60317-0-1:2013 applies.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

SPECIFICATIONS POUR TYPES PARTICULIERS DE FILS DE BOBINAGE -

1

2)

3)

4)

5)

6)
7)

8)

9)

Partie 2: Fil brasable de section circulaire en cuivre émaillé avec
polyuréthane, classe 130, avec une couche adhérente

AVANT-PROPOS

La] Commission Electrotechnique Internationale (IEC) est une organisation mondiale de mprmali
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’'I[EC

objet de favoriser la coopération internationale pour toutes les questions de normalisation dans/les don
de| I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des N
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessib
puplic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élabdration est confiée
comités d'études, aux travaux desquels tout Comité national intéressé par le sujet|traité peut participe
organisations internationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, parti
égplement aux travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation
selon des conditions fixées par accord entre les deux organisations.

Lep décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la n
du| possible, un accord international sur les sujets étudiés, étant donfi¢ que les Comités nationaux de
interessés sont représentés dans chaque comité d’études.

Leg Publications de I'lEC se présentent sous la forme de recommandations internationales et sont ag
comme telles par les Comités nationaux de I'lEC. Tous les effofts raisonnables sont entrepris afin qud
s'gdssure de I'exactitude du contenu technique de ses publicatiens; I'lEC ne peut pas étre tenue responsa
I'éyentuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

Dgns le but d'encourager l'uniformité internationale, les, €omités nationaux de I'lEC s'engagent, dans tg
mgsure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nati
et|régionales. Toutes divergences entre toutes.Publications de I'lEC et toutes publications national
régionales correspondantes doivent étre indiquées.en termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune attestation®*de conformité. Des organismes de certification indéper
fodrnissent des services d'évaluation de_conformité et, dans certains secteurs, accédent aux marqu
cophformité de I'lEC. L’IEC n'est responsablé d'aucun des services effectués par les organismes de certifi
ingépendants.

Tous les utilisateurs doivent s'assufer qu'ils sont en possession de la derniére édition de cette publication|.

Adcune responsabilité ne daqit)étre imputée a I'lEC, a ses administrateurs, employés, auxiliair
mgndataires, y compris ses* experts particuliers et les membres de ses comités d'études et des C
nationaux de I'lEC, pour.tout préjudice causé en cas de dommages corporels et matériels, ou de tout
dommage de quelque pature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris le
de] justice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC
todite autre Publication’de I'lEC, ou au crédit qui lui est accordé.

L'dttention est/attirée sur les références normatives citées dans cette publication. L'utilisation de publid
référencéesestiobligatoire pour une application correcte de la présente publication.

L’gttention-est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuven
I’opjet. de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels
de|brevets et de ne pas avoir signalé leur existence.
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La Norme internationale IEC 60317-2 a été établie par le comité d’études 55 de I'lEC: Fils de
bobinage.

Cette cinquiéme édition annule et remplace la quatriéeme édition parue en 2012. Cette édition
constitue une révision technique.

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

a) ajout des charges d’essai d’adhérence par chaleur pour les diamétres nominaux des

conducteurs jusques et y compris 0,050 mm;
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b) ajout des exigences d’essais pour la détection des microfissures en immersion selon

EC 60317-0-1:2013.

Le texte de cette Norme internationale est issu des documents suivants:

FDIS Rapport de vote
55/1785/FDIS 55/1797/RVD

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

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

Une
Spéc

de I'lEC.

liste de toutes les parties de la série IEC 60317, publiées sous le ‘titre gé
ifications pour types particuliers de fils de bobinage, peut étre consultéé sur le site

néral
web

La ndimérotation des articles dans la présente norme n’est pas continue entre les Articles 21

et 30

concernant le conditionnement des fils

Le cpmité a décidé que le contenu de ce document ne sera pas modifié avant la daf

stabi

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

°
-

q

e supprimé,

°
-

q

e amendé.

afin de permettre l'introduction d’éventuelles futures exigencesypour les fils avant g

elles

e de

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

conduit,

mplacé par une édition révisée, ou
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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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SPECIFICATIONS POUR TYPES PARTICULIERS DE FILS DE BOBINAGE -

Partie 2: Fil brasable de section circulaire en cuivre émaillé avec
polyuréthane, classe 130, avec une couche adhérente

1 Domaine d’application

La pr
de s
sous
cons
spéc

ésente partie de I'|EC 60317 spécifie les exigences relatives au fil de bobinage bra
couche est a base de résine polyuréthane, qui peut étre modifiée a conditio

fieces pour le fil. La surcouche est une couche adhérente a /base de r

thermoplastique.

NOTE
additiff

Une résine modifiée est une résine qui a subi une modification chimique, ou'qui contient un ou plu
5 pour améliorer certaines performances ou les caractéristiques d’utilisation.

La gamme des diameétres nominaux des conducteurs couverte par la présente norme est:

- G
- G

Les
I'EC

2 K

rade 1B: 0,020 mm jusques et y compris 2 000 mm;
rade 2B: 0,020 mm jusques et y compris 2 000 mm,

diameétres nominaux des conducteurs “sont spécifiées dans ['Article 4
60317-0-1:2013.

Références normatives

Les documents suivants cités dans le\texte constituent, pour tout ou partie de leur con

des
s’apq
s'apq

exigences du présent document. Pour les références datées, seule [I'édition

lique (y compris les éventuels amendements).

sable

pction circulaire en cuivre émaillé de classe 130 disposant d’'un double revétement. La

n de

erver la dénomination chimique de la résine initiale et satisfaire a toutes)les exiggnces

Bsine

sieurs

de

fenu,
citée

lique. Pour les références\lnon datées, la derniére édition du document de réfénence

IEC 60317-0-1:2013, Spécifications pour types particuliers de fils de bobinage — Partig 0-1:

Exigd

3 1

3.1

bnces générales & Fil de section circulaire en cuivre émaillé

[ermes, définitions, notes générales et aspect

Termes et définitions

Pour

les"hesoins du présent document les termes et définitions donnés dans I'lEFC 6031

-0-1

s’appliquent.

L'ISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

e |SO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

3.2
3.21
Le 3.

Notes générales
Méthodes d’essai

2 de I'l[EC 60317-0-1:2013 s’applique.
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