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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SPECIFICATIONS FOR PARTICULAR TYPES OF WINDING WIRES -

Part 0-3: General requirements — Enamelled round aluminium wire

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization-cemprjsing

Il national electrotechnical committees (IEC National Committees). The object of IEC is to promote internatfonal

-operation on all questions concerning standardization in the electrical and electronic fields.-Toxthis end and

im addition to other activities, IEC publishes International Standards, Technical Specifications, Fechnical Reports,

ublicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publieation(s)”). Their

reparation is entrusted to technical committees; any IEC National Committee interested in.the subject dealtjwith

ay participate in this preparatory work. International, governmental and non-governmental-organizations liajsing

ith the IEC also participate in this preparation. IEC collaborates closely with the International Organizatiop for
tandardization (ISO) in accordance with conditions determined by agreement between the two organizatiops.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internat|onal
gonsensus of opinion on the relevant subjects since each technical commitiee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for internationaluse and are accepted by IEC Natjonal
Gommittees in that sense. While all reasonable efforts are made to ‘ensure that the technical content off IEC
Hublications is accurate, IEC cannot be held responsible for the“way in which they are used or for| any
misinterpretation by any end user.

4) Ip order to promote international uniformity, IEC National,'Committees undertake to apply IEC Publicafions

|
tfansparently to the maximum extent possible in their national and regional publications. Any divergence between
gny IEC Publication and the corresponding national or regional publication shall be clearly indicated in the Iatter.

5) IEC itself does not provide any attestation of confarmity. Independent certification bodies provide confofmity
ssessment services and, in some areas, access\to |IEC marks of conformity. IEC is not responsible forl any
slervices carried out by independent certification bodies.

6)
7)

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

o liability shall attach to IEC or its directors, employees, servants or agents including individual experts| and
embers of its technical committeesyand IEC National Committees for any personal injury, property damage or
dther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)| and
gxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other|IEC

8) Attention is drawn to the, Normative references cited in this publication. Use of the referenced publicatiops is

indispensable for the correct application of this publication.

C 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
ay be required o implement this document. However, implementers are cautioned that this may not reprgsent
the latest infermation, 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.

made-to-the-pre ous-ed on 603 0-3:-2008+AMD1:-2017 AMD 019 A g ical
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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IEC 60317-0-3 has been prepared by IEC technical committee 55: Winding wires. It is an

Inte

rnational Standard.

This fourth edition cancels and replaces the third edition published in 2008, Amendment 1:2013

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) Revision to Clause 7, designating the test as inappropriate;

b) Revision to Clause 10, designating the fest as inappropriate.
Thel|text of this International Standard is based on the following documents:
Draft Report on voting
55/2049/FDIS 55/2054/RVD
Fulllinformation on the voting for its approval can be found in the report.on voting indicated in
the pbove table.
Thellanguage used for the development of this International Standard is English.
Thig document was drafted in accordance with ISO/IEC [Directives, Part 2, and developefd in
accprdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The mainsndocument types developed by IEC |are
destribed in greater detail at www.iec.ch/publicatiohs.
A list of all parts in the IEC 60317 series, published under the general title Specificationg for
pariicular types of winding wires, can be found on the IEC website.
Thel committee has decided that the .¢ontents of this document will remain unchanged untilfthe
stability date indicated on the IEC)website under webstore.iec.ch in the data related to|the
spetific document. At this date, theé document will be
e feconfirmed,
e Withdrawn, or
e [evised.
IMPORTANT - The "colour inside” logo on the cover page of this document indicates
ng

of

its’ contents. Users should therefore print this document using a colour printer.

th]:t it contains colours which are considered to be useful for the correct understandi
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INTRODUCTION

The International Electrotechnical Commission (IEC) draws attention to the fact that it is claimed
that compliance with this document may involve the use of a patent. IEC takes no position
concerning the evidence, validity, and scope of this patent right.

The holder of this patent right has assured IEC that s/he is willing to negotiate licences under
reasonable and non-discriminatory terms and conditions with applicants throughout the world.
In this respect, the statement of the holder of this patent right is registered with IEC. Information
may be obtained from the patent database available at patents.iec.ch/.

Attgntion is drawn to the possibility that some of the elements of this document may_be|the
sublect of patent rights other than those in the patent database. IEC shall notbe held
responsible for identifying any or all such patent rights.

Thig part of IEC 60317 is one of a series that deals with insulated wires used“for windings in
elegtrical equipment. The series has three groups describing

1) Wwinding wires and test methods (IEC 60851);
2) ppecifications for particular types of winding wires (IEC 60317);
3) packaging of winding wires (IEC 60264).
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SPECIFICATIONS FOR PARTICULAR TYPES OF WINDING WIRES -

Part 0-3: General requirements — Enamelled round aluminium wire

Scope

1O o024 7
LI

Thig
win

The

2

The
con
For
ame

IEC
tapd

IEC
IEC
ISO

AST
Pur,

EN
for

3

3.1

For

4 £ H +l ] H 4+ £ Uaodl Al 1 H
pdart Ul n~-v UvuJv OMLTUITITO T ycllclal TCyUuUIrTInoTnoe Ul ©Ihiarmcimocu  TUuTrmtu  arurTin

ling wires with or without a bonding layer.

range of nominal conductor diameters is given in the relevant specification sheet.

Normative references

following documents are referred to in the text in such a way that seme or all of their con
stitutes requirements of this document. For dated references, onlyjthe edition cited app
undated references, the latest edition of the referencedy-document (including
ndments) applies.

60172, Test procedure for the determination of the temperature index of enamelled
b wrapped winding wires

60317 (all parts), Specifications for particulartypes of winding wires
60851 (all parts), Winding wires — Test miethods
3, Preferred numbers — Series of preferred numbers

M B233-97, Standard Specification for Aluminum 1350 Drawing Stock for Elect
boses

plectrical applications

Terms, definitions, general notes, and appearance

Terms and definitions

ium

tent
ies.
any

and

rical

1715-2, Aluminium and aluminium alloys — Drawing stock — Part 2: Specific requirements

thie’purposes of this document, the following terms and definitions-and-general-notes apply.

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

add

resses:

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

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

3.1.
bon

1
ding layer

material which is deposited on an enamelled wire, and which has the specific function of
bonding wires together
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3.1.2

class

thermal performance of a wire expressed by the temperature index and the heat shock
temperature

3.1.3

coating

material which is deposited on a conductor or wire by a suitable means and then dried and/or
cured

sy

3.1.6
enamelled wire
wirg coated with an insulation of cured resin

317
grafle
range of thickness of the insulation of a wire

3.1.
insuilation
coafing or covering on the conductor with the specific function of withstanding voltage

3.1.9
nominal conductor-dimension diameter
des|gnation of the conductor size in accordance with the IEC 60317 series

3.1/10
normal vision
20/20 vision,With corrective lenses, if necessary

3.1./11
win|ding wire
wire used for winding a coil to provide a magnetic field

3.1.12

wire

conductor coated or covered with an insulation
3.2 General notes

3.2.1 Methods of test

All methods of test to be used for this part of IEC 60317, independent of the class of wire, are
given in the IEC 60851 series.
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The clause numbers used in this document are identical with the respective test numbers of the
IEC 60851 series.

In case of inconsistencies between the publication on methods of test and this document,
IEC 60317-0-3 shall prevail.

Where no specific range of nominal conductor diameters is given for a test, the test applies to
all nominal conductor diameters covered by the specification sheet.

Unless otherwise specified, all tests shall be carried out at a temperature from 15 °C to 40 °C
and[a relative humidity of 25 % to 75 %. Before measuremenis are made, the specimens, ghall
be preconditioned under these atmospheric conditions for a time sufficient to allow |the
spefimens to reach stability.

The|wire to be tested shall be removed from the packaging in such a way that-the"wire willf not
be subjected to tension or unnecessary bends. Before each test, sufficient wire should be
disgarded to ensure that any damaged wire is not included in the test specimens.

3.2 Winding wire

See the relevant specification sheet.

In addition, when reference is made to a winding wire according to a standard of the IEC 60317
series mentioned under Clause 2, the following information is given in the description:

o freference to IEC specification;
e hominal conductor diameter in millimetres;

e grade.
EXAMPLE IEC 60317-1 — 0,500 Grade 2.
3.3| Appearance

The| film coating shall be essentially smooth and continuous, free from streaks, blisters fand
forelign material when examined with normal vision, as wound on the original spool or reel.

Wheén agreed upon between the user and supplier, examination using 6x to 10x magnification
shall be used for wires,with a nominal diameter less than 0,10 mm.

4 |Dimensions

4.1 Conductor diameter

Thelseries of preferred nominal conductor diameters shall correspond to series R 20 according
to ISO 3. The actual values and their tolerances are given in Table 1 and Table 2.

The series of intermediate diameters from which the user may select intermediate nominal
conductor diameters, when required for technical reasons, shall correspond to series R 40
according to ISO 3. The actual values and their tolerances are given in Annex A.

The conductor diameter shall not differ from the nominal diameter by more than the limit given
in Table 1 or Table 2.

For intermediate nominal conductor diameters, the minimum increase figure corresponding to
the next larger nominal conductor diameter applies.
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Table 1 — Dimensions of enamelled wires (R 20)

Nominal Conductor Minimum increase due to the insulation Maximum overall diameter
conductor tolerance
diameter
+ mm mm
mm mm Grade 1 Grade 2 Grade 3 Grade 1 Grade 2 Grade 3
0,250 0,004 0,017 0,032 0,048 0,281 0,297 0,312
0,280 0,004 0,018 0,033 0,050 0,312 0,329 0,345
0-315 0004 0049 0-035 0-053 0-349 0367 0384
0,355 0,004 0,020 0,038 0,057 0,392 0,411 0,42B
0,400 0,005 0,021 0,040 0,060 0,439 0,459 0,47B
0,450 0,005 0,022 0,042 0,064 0,491 0,513 0,53
0,500 0,005 0,024 0,045 0,067 0,544 0,566 0,58
0,560 0,006 0,025 0,047 0,071 0,606 0,630 0,65p
0,630 0,006 0,027 0,050 0,075 0,679 0,704 0,72B
0,710 0,007 0,028 0,053 0,080 0,762 0,789 0,814
0,800 0,008 0,030 0,056 0,085 0,855 0,884 0,91(1
0,900 0,009 0,032 0,060 0,090 0,959 0,989 1,01B
1,000 0,010 0,034 0,063 0,095 1,062 1,094 1,124
1,120 0,011 0,034 0,065 0,098 1,184 1,217 1,24B
1,250 0,013 0,035 0,067 0,100 1,316 1,349 1,38(1
1,400 0,014 0,036 0,069 0,103 1,468 1,502 1,53p
1,600 0,016 0,038 0,071 0,107 1,670 1,706 1,74p
1,800 0,018 0,039 0,073 0,110 1,872 1,909 1,944
2,000 0,020 0,040 0,075 0,113 2,074 2,112 2,14B
2,240 0,022 0,041 0,077 0,116 2,316 2,355 2,39p
2,500 0,025 04042 0,079 0,119 2,578 2,618 2,65p
2,800 0,028 0,043 0,081 0,123 2,880 2,922 2,96(1
3,150 0,032 0,045 0,084 0,127 3,233 3,276 3,31p
3,550 0,036 0,046 0,086 0,130 3,635 3,679 3,721
4,000 0,040 0,047 0,089 0,134 4,088 4,133 4,17p
4,500 0,045 0,049 0,092 0,138 4,591 4,637 4,68(1
5,000 0,050 0,050 0,094 0,142 5,093 5,141 5,18p
NOTE The'dimensions of intermediate nominal conductor diameters for R 40 series are given in Annex A.
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Table 2 — Dimensions of enamelled wires with a bonding layer (R 20)

- 11 -

Nominal Conductor Minimum increase Minimum Maximum overall diameter
conductor tolerance underlying coating increase
diameter bonding layer
+ mm mm
mm mm Grade 1B Grade 2B mm Grade 1B Grade 2B
0,250 0,004 0,017 0,032 0,013 0,300 0,316
0,280 0,004 0,018 0,033 0,013 0,331 0,348
6345 0-004 0-040 0-035 0-044 0-360 0-387
0,355 0,004 0,020 0,038 0,015 0,413 0,432
0,400 0,005 0,021 0,040 0,016 0,461 0,481
0,450 0,005 0,022 0,042 0,016 0,514 0,536
0,500 0,005 0,024 0,045 0,017 0,568 0,590
0,560 0,006 0,025 0,047 0,017 0,630 0,654
0,630 0,006 0,027 0,050 0,018 0,704 0,729
0,710 0,007 0,028 0,053 0,019 0,788 0,815
0,800 0,008 0,030 0,056 0,020 0,882 0,911
0,900 0,009 0,032 0,060 0,020 0,987 1,017
1,000 0,010 0,034 0,063 0,021 1,091 1,123
1,120 0,011 0,034 0,065 0,022 1,214 1,247
1,250 0,013 0,035 0,067 0,022 1,346 1,379
1,400 0,014 0,036 0,069 0,023 1,499 1,533
1,600 0,016 0,038 0;071 0,023 1,702 1,738
1,800 0,018 0,039 0,073 0,024 1,905 1,942
2,000 0,020 0,040 0,075 0,025 2,108 2,146
NOTE The dimensions of intermediate nominal conductor diameters for R 40 series are given in Annex A.
4.2| Out of roundness of-conductor
Thel difference betwgen*the minimum and maximum diameter, at any one point, shall nof be
more than the figure given in column 2 of Table 1 or Table 2.
4.3| Minimum-increase in diameter due to the insulation and the bonding layer
4.3/ Enamelled wires without a bonding layer
Thel minimum increase in diameter due to the insulation shall not be less than the values given
in Table 1.
4.3.2 Enamelled wires with a bonding layer

The minimum increase in diameter due to the insulation including the bonding layer shall not
be less than the values given in Table 2.

4.4
441

Maximum overall diameter

Enamelled wires without a bonding layer

The maximum overall diameter shall not exceed the values given in Table 1.
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2 Enamelled wires with a bonding layer

maximum overall diameter shall not exceed the values given in Table 2.

Electrical resistance

aluminium rod being used shall comply with EN 1715-2 and ASTM B233-97.

No resistance values are specified.

By agreement between purchaser and supplier, resistance measurements may be mad¢g for
nonjinal conductor diameters up to and including 1,000 mm. In case of such an agreement,|the
resiptance at 20 °C shall be within the limits given in Annex C.
NOTE T . . o n
6 |[Elongation
Thelelongation at fracture and tensile strength shall not be less thatthe value given in Table 3.
Table 3 — Elongation
Nominal conductor diameter Elongation minimum | Tensile strength minimum
mm
Over Up to and including % N-mm-2
- 0,400 10 90
0,400 1,000 12 90
1,000 2,000 15 80
2,000 5,000 15 70
7 |Springiness
T . . o
Tes} inappropriate.
8 |Flexibility and adherence

The coating shall show no crack after the wire has been wound on a mandrel as specified in

Tab

le 4.

Table 4 — Mandrel winding

Nominal conductor diameter

mm Mandrel diameter

Over Up to and including

- 1,600 34°

a

d is the nominal diameter of the wire.
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8.2 Stretching test (nominal conductor diameters over-4;000 1, 600 mm)

The coating shall show no crack after the wire has been elongated 15 %.

8.3 Jerk test (nominal conductor diameters up to and including 1,000 mm)

The coating shall show no crack or loss of adhesion.

8.4 Peel test (nominal conductor diameters over 1,000 mm)

Tes| appropriate but no requirements specified.

9 |Heat shock

9.1 Nominal conductor diameters up to and including 1,600 mm

Thel| coating shall show no crack. The mandrel diameter shall be as specified in Table 5. [The
minfmum heat shock temperature is given in the relevant specificatioh sheet.

Table 5 — Heat shock

Nominal conductor diameter

mm Mandrel diameter

Over Up to and including
— 1,600 342

2 |d is the nominal diameter of the wire.

9.2 Nominal conductor diameters over 1,600 mm

The| coating shall show no crack_after having been elongated 15 %. The minimum heat sHock
temperature is given in the relevant specification sheet.

10 |Cut-through

Tes} inappropriate.

11 |Resistance to abrasion

For|reglUirements, see the relevant specification sheet.

12 Resistance to solvents

Following immersion in standard solvent, the coating shall not be removed using a pencil of
hardness "H".

Using a pencil of hardness "H" the coating shall not be removed.
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13.1
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The wire shall meet the requirements given in 13.2 and 13.3, respectively, when tested at room
temperature and at elevated temperature when this is required by the purchaser.

The elevated temperature is given in the relevant specification sheet.

13.2 Nominal conductor diameters up to and including 2,500 mm

At lgast four of the five specimens tested shall not break down at a voltage less than or-equal
to that given in Table 6.
Forlintermediate nominal conductor diameters, the figure of the next larger nominal condugtor
diameter applies.
Table 6 — Breakdown voltage
ominal Minimum breakdown voltage (RMS (value)
conductor
iameter v
mm Grade 1 and grade 1B Grade 2 and grade 2B Grade 3
Room Elevated Room Elevated Room Elevated
temperature temperature temperature femperature temperature temperatjyire
0,250 2100 1 600 3900 2900 5500 4100
0,280 2 200 1700 4 000 3 000 5 800 4 400
0,315 2 200 1700 4100 3100 6 100 4 600
0,355 2 300 1700 4 300 3200 6 400 4 800
0,400 2 300 1700 4400 3 300 6 600 5000
0,450 2 300 1700 4 400 3 300 6 800 5100
0,500 2 400 1 800 4 600 3500 7 000 5300
0,560 2 500 1900 4 600 3 500 7 100 5 300
0,630 2 600 2 000 4 800 3 600 7 100 5 300
0,710 2 600 2 000 4 800 3600 7 200 5400
0,800 27600 2 000 4900 3700 7 400 5 600
0,900 2:700 2 000 5000 3700 7 600 5700
1,000
Yp to and 2700 2000 5000 3800 7 600 5700
including
2,500

13.3 Nominal conductor diameters over 2,500 mm

At least four of the five specimens tested shall not break down at a voltage less than or equal
to that given in Table 7.
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Table 7 — Breakdown voltage

Nominal Minimum breakdown voltage (RMS value)
conductor
diameter v
mm Grade 1 and grade 1B Grade 2 and grade 2B Grade 3
Room Elevated Room Elevated Room Elevated
temperature temperature temperature temperature temperature temperature
Over Greater 1300 1000 2500 1900 3800 2900
than 2,500 up
to and
ihcluding
5,000
14 |Continuity of insulation (nominal conductor diameters up to and including

The

1,600 mm)

number of faults per 30 m of wire shall not exceed the values given in Table 8.

Table 8 — Continuity of insulation

Nominal conductor diameter

mm

Maximum humber of faults per 30 m

Over

Up to and including

Grade 1 and‘grade 1B

Grade 2 and grade 2B

Grade 3

1,600

25

10

15

The

The
the

When required by (ajpurchaser, the supplier of the enamelled wire shall supply evidence
wire meets the requirements for the temperature index.

the

Temperature index

test shall be carried out in.accordance with IEC 60172.

temperature index shallLhot be less than that given in the relevant specification sheet
time to failure at the\Jowest test temperature shall not be less than 5 000 h.

and

that

NOTE The temperature index based on an extrapolated life of 20 000 h relates to enamelled wires tgsted

the

temperature’index is not necessarily that at which it is recommended that the wire be operated, and this will depend

on

any.factors, including the type of equipment involved.

unvnqrnished and not as part of an insulation system. The temperature in degrees Celsius corresponding tq

16 Resistance to refrigerants

For requirements, see the relevant specification sheet.

17 Solderability

Test inappropriate.

18 Heat or solvent bonding

For requirements, see the relevant specification sheet.
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ed between purchaser and supplier.

ide the following information:

manufacturer's name and/or trade mark;

ype of wire and insulation, for instance trade name and/or IEC specification number;
het mass. ofwire;

hominaldimension(s) of wire and grade of insulation;

Hate ‘of manufacture.
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Dielectric dissipation factor
requirements, see the relevant specification sheet.
Resistance to transformer oil
requirements, see the relevant specification sheet.
Loss of mass
requirements, see the relevant specification sheet.
Pin hole test
uirements under consideration.
Packaging
kind of packaging-may can influence certain properties ofithe wire, for example springback.
refore, the kind of packaging, for example the type ‘of‘spool, shall be agreed between
haser and supplier.
wire shall be evenly and compactly wound on spools or placed in containers. No spogl or
ainer shall contain more than one length of wire'unless agreed to by purchaser and supplier.
king of the label when there is more than, one length and/or identification of the sepafrate
ths in the package shall be agreed to by purchaser and supplier.
Wheére wires are delivered in coils, the.dimensions and the maximum weights of such coils ghall
Egreed between purchaser and_supplier. Any additional protection for coils shall alsq be

els shall be attached to(each packaging unit as agreed between supplier and user and ghall
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Annex A

(informative)

Dimensions for intermediate nominal conductor diameters (R 40)

General

This Annex A covers those intermediate nominal conductor diameters from which the user may
select intermediate sizes only for technical reasons.

Minfmum overall diameter requirements may be used in lieu of the maximum overall diameters
in Tble A.1 or Table A.2 provided they are based on the minimum increases.
A.2] Enamelled wires without a bonding layer
Table A.1 — Dimensions of enamelled wires (R 40)
Nominal Conductor Minimum increase due to the Maximum overall diameter
donductor tolerance insulation
Hiameter s mm mm
mm mm Grade 1 Grade 2 Grade 3 Grade 1 Grade 2 Gradeg 3
0,265 0,004 0,018 0,033 0,050 0,297 0,314 0,33
0,300 0,004 0,019 0,035 0,053 0,334 0,352 0,369
0,335 0,004 0,020 0,038 0,057 0,372 0,391 0,408
0,375 0,005 0,021 0,040 0,060 0,414 0,434 0,45
0,425 0,005 0,022 0,042 0,064 0,466 0,488 0,508
0,475 0,005 0,024 0,045 0,067 0,519 0,541 0,562
0,530 0,006 0,025 0,047 0,071 0,576 0,600 0,62
0,600 0,006 0,027 0,050 0,075 0,649 0,674 0,698
0,670 0,007 0,028 0,053 0,080 0,722 0,749 0,774
0,750 0,008 0,030 0,056 0,085 0,805 0,834 0,86
0,850 0,009 0,032 0,060 0,090 0,909 0,930 0,968
0.950 0,010 0,034 0,063 0,095 1,012 1,044 1,074
1.060 0,011 0,034 0,065 0,098 1,124 1,157 1,188
1.180 0,012 0,035 0,067 0,100 1,246 1,279 1,31
1.320 0,013 0,036 0,069 0,103 1,388 1,422 1,455
1,500 0,015 0,038 0,071 0,107 1,570 1,606 1,64
1700 0,017 0,039 0,073 0,110 1,772 1.809 1.844
1.900 0,019 0,040 0,075 0,113 1,974 2,012 2,048
2.120 0,021 0,041 0,077 0,116 2,196 2,235 2,272
2.360 0,024 0,042 0,079 0,119 2,438 2,478 2,516
2.650 0,027 0,043 0,081 0,123 2,730 2,772 2,811
3.000 0,030 0,045 0,084 0,127 3,083 3,126 3,166
3.350 0,034 0,046 0,086 0,130 3,435 3,479 3,521
3.750 0,038 0,047 0,089 0,134 3,838 3,883 3,926
4.250 0,043 0,049 0,092 0,138 4,341 4,387 4,431
4.750 0,048 0,050 0,094 0,142 4,843 4,891 4,936
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A.3 Enamelled wires with a bonding layer
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Table A.2 — Dimensions of enamelled wires with a bonding layer (R 40)

Nominal Conductor Minimum increase due to Minimum Maximum overall
conductor tolerance the insulation increase diameter
diameter due to
t bonding
layer
mm mm Grade 1B Grade 2B mm Grade 1B Grade 2B
0,265 0.004 0,018 0033 0013 0316 0333
0,300 0,004 0,019 0,035 0,014 0,354 0,372
0,335 0,004 0,020 0,038 0,015 0,393 0,412
0,375 0,005 0,021 0,040 0,016 0,436 0,456
0,425 0,005 0,022 0,042 0,016 0,489 0,511
0,475 0,005 0,024 0,045 0,017 0,548 0,565
0,530 0,006 0,025 0,047 0,017 0,600 0,624
0,600 0,006 0,027 0,050 0,018 0,674 0,699
0,670 0,007 0,028 0,053 0,019 0,748 0,775
0,750 0,008 0,030 0,056 0,020 0,832 0,861
0,850 0,009 0,032 0,060 0,020 0,937 0,967
0.950 0,010 0,034 0,063 0,021 1,041 1,073
1.060 0,011 0,034 0,065 0,022 1,154 1,187
1.180 0,012 0,035 0,067 0,022 1,276 1,309
1.320 0,013 0,036 0,069 0,023 1,419 1,453
1.500 0,015 0,038 0,071 0,023 1,602 1,638
1.700 0,017 0,039 0,073 0,024 1,805 1,842
1.900 0,019 0,040 0,075 0,025 2,008 2,046
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Annex B
(normative)

Method for the calculation of linear resistance

The limits of electrical resistance for nominal conductor diameters up to and including 1,000 mm
are calculated on the following basis:

The minimum and the maximum values of resistance are calculated from the nominal value of

the acicotinaty v ancaintina far aach ~andiintar diamatar tha ralaovant dimancinnal talaranas
SSTStHv ity 60U g—THot—eat-coRaueto—arateter—Reterevant e e StoAa—tererant

Thellinear resistance is calculated from

Rmax = Pmax X 4 _1min (Q-m=1)

where:

Pmid  =1/36,2Q mm2-m~T;

Pmak = 1/35,5Q mm2:m-1;

q is the cross-section of the conductor, in square/millimetres.

where

9ma is the maximum cross-section of thé\conductor in square millimetres, calculated from
the nominal conductor diameter-minus plus the dimensional tolerance;

9mid  is the minimum cross-section @fthe conductor in square millimetres, calculated from|the

nominal conductor diametet-plus minus the dimensional tolerance.
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Annex C
(informative)

Resistance

The figures for nominal resistance in Table C.1 are given for information only. They are
calculated on the basis of the nominal conductor diameter and a nominal resistivity of
1/35,85 Qmm?2.m~1.

Th,\ HPH <l H ot £ £ + 1 <l 4+ N H 4+ F ~ d
rrrrrTTuTTT ariu  TTITAATITIUTIT TToToldalluTo Ilyulco TUT muTTmTTdr - CUTTUU LUl Urdarrrc il upy w an

including 1,000 mm are derived from calculations made according to Annex B.

Table C.1 — Electrical resistances

Nominal conductor diameter Resistance at 20 °CQ/m

mm Minimum Nominal Maximum
0,250 0,545 2 0,568 3 0,5927
0,280 0,436 1 0,453 0 0,470 8
0,315 0,345 6 0,357 9 0,370 8
0,355 0,272 9 0,281(8 0,291 1
0,400 0,214 4 0,222 0 0,229 9
0,450 0,169 9 0,175 4 0,181 1
0,500 0,137 9 0,142 1 0,146 4
0,560 0,109 8 0,113 3 0,116 9
0,630 0,086 95 0,089 48 0,092 11
0,710 0,068 42 0,089 48 0,092 11
0,800 0,053,87 0,070 45 0,072 57
0,900 0,042 57 0,043 85 0,045 18
1,000 0,034 48 0,035 52 0,036 59
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SPECIFICATIONS FOR PARTICULAR TYPES OF WINDING WIRES -

Part 0-3: General requirements — Enamelled round aluminium wire

024

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization-cempr
Il national electrotechnical committees (IEC National Committees). The object of IEC is to promote internat
-operation on all questions concerning standardization in the electrical and electronic fields.-Toxthis end

im addition to other activities, IEC publishes International Standards, Technical Specifications, fechnical Rep
ublicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publieation(s)”). ]
reparation is entrusted to technical committees; any IEC National Committee interested in.the subject dealt
ay participate in this preparatory work. International, governmental and non-governmental-organizations lia
ith the IEC also participate in this preparation. IEC collaborates closely with the International Organizatio
tandardization (ISO) in accordance with conditions determined by agreement between the two organizatio

he formal decisions or agreements of IEC on technical matters express, as neafly as possible, an internat
gonsensus of opinion on the relevant subjects since each technical commitiee has representation froi
interested IEC National Committees.

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

Ip order to promote international uniformity, IEC National,'Committees undertake to apply IEC Publica
transparently to the maximum extent possible in their national and regional publications. Any divergence bet
gny IEC Publication and the corresponding national or regional publication shall be clearly indicated in the |4

IEC itself does not provide any attestation of conformity. Independent certification bodies provide confo
ssessment services and, in some areas, access\te |[EC marks of conformity. IEC is not responsible for
rvices carried out by independent certification bodies.

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

embers of its technical committeesyand 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)
xpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn to the Normative references cited in this publication. Use of the referenced publicatio
indispensable for the correct application of this publication.

C draws attentiopn.'to/the possibility that the implementation of this document may involve the use o
atent(s). IEC takes_no position concerning the evidence, validity or applicability of any claimed patent righ
respect thereof. As.of the date of publication of this document, IEC had not received notice of (a) patent(s),
ay be required o implement this document. However, implementers are cautioned that this may not reprg
the latest infermation, which may be obtained from the patent database available at https://patents.iec.ch
hall not.be-held responsible for identifying any or all such patent rights.

IEC|60317-0-3 has been prepared by IEC technical committee 55: Winding wires. It is
|nte‘ national-Standard-

sing
onal
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o liability shall attach to IEC or its directors, employees, servants or agents including individual experts| and

e or
and
IEC
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f (a)
tsin
hich
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IEC

an

This fourth edition cancels and replaces the third edition published in 2008, Amendment 1:2013
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) Revision to Clause 7, designating the test as inappropriate;

b) Revision to Clause 10, designating the test as inappropriate.
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The text of this International Standard is based on the following documents:

Draft Report on voting

55/2049/FDIS 55/2054/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.

Thig document was drafted in accordance with ISO/IEC Directives, Part 2, and develope{d in
accprdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplementyavailable
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC |are
desgribed in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 60317 series, published under the general title Specificationg for
pariicular types of winding wires, can be found on the IEC website.

The| committee has decided that the contents of this document wilkremain unchanged until the
stahility date indicated on the IEC website under webstore.iec.€h in the data related to|the
spegific document. At this date, the document will be
e feconfirmed,

e Withdrawn, or

e [evised.
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INTRODUCTION

The International Electrotechnical Commission (IEC) draws attention to the fact that it is claimed
that compliance with this document may involve the use of a patent. IEC takes no position
concerning the evidence, validity, and scope of this patent right.

The holder of this patent right has assured IEC that s/he is willing to negotiate licences under
reasonable and non-discriminatory terms and conditions with applicants throughout the world.
In this respect, the statement of the holder of this patent right is registered with IEC. Information
may be obtained from the patent database available at patents.iec.ch/.

Attgntion is drawn to the possibility that some of the elements of this document may_be|the
sublect of patent rights other than those in the patent database. IEC shall not(be held
responsible for identifying any or all such patent rights.

Thig part of IEC 60317 is one of a series that deals with insulated wires used“for windings in
elegtrical equipment. The series has three groups describing

1) Wwinding wires and test methods (IEC 60851);
2) ppecifications for particular types of winding wires (IEC 60317);
3) packaging of winding wires (IEC 60264).
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SPECIFICATIONS FOR PARTICULAR TYPES OF WINDING WIRES -

Part 0-3: General requirements — Enamelled round aluminium wire
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range of nominal conductor diameters is given in the relevant specification sheet.

Normative references

following documents are referred to in the text in such a way that seme or all of their con
stitutes requirements of this document. For dated references, onlyjthe edition cited app
undated references, the latest edition of the referencedy-document (including
ndments) applies.

60172, Test procedure for the determination of the temperature index of enamelled
b wrapped winding wires

60317 (all parts), Specifications for particulartypes of winding wires
60851 (all parts), Winding wires — Test miethods
3, Preferred numbers — Series of preferred numbers

M B233-97, Standard Specification for Aluminum 1350 Drawing Stock for Elect
boses

plectrical applications

Terms, definitions, general notes, and appearance

Terms and definitions

the purposes of this document, the following terms and definitions apply.

ium

tent
ies.
any

and

rical

1715-2, Aluminium and aluminium alloys — Drawing stock — Part 2: Specific requirements

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

add

resses.

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

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

3.1.
bon

1
ding layer

material which is deposited on an enamelled wire, and which has the specific function of
bonding wires together


https://www.electropedia.org/
https://www.iso.org/obp
https://iecnorm.com/api/?name=4e741145a0b7de833618b6980085d550
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3.1.2

class

thermal performance of a wire expressed by the temperature index and the heat shock
temperature

3.1.3

coating

material which is deposited on a conductor or wire by a suitable means and then dried and/or
cured

insuilation

coating or covering on the conductor with thespecific function of withstanding voltage

3.1.9
nominal conductor diameter
des|gnation of the conductor size,if)accordance with the IEC 60317 series

3.1/10
normal vision
20/20 vision, with corrective lenses, if necessary

3.1./11
winding wire
wirg used forwinding a coil to provide a magnetic field

3.112
wir(f
conductor coated or covered with an insutation

3.2 General notes
3.21 Methods of test

All methods of test to be used for this part of IEC 60317, independent of the class of wire, are
given in the IEC 60851 series.

The clause numbers used in this document are identical with the respective test numbers of the
IEC 60851 series.

In case of inconsistencies between the publication on methods of test and this document,
IEC 60317-0-3 shall prevail.
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Where no specific range of nominal conductor diameters is given for a test, the test applies to
all nominal conductor diameters covered by the specification sheet.

Unless otherwise specified, all tests shall be carried out at a temperature from 15 °C to 40 °C
and a relative humidity of 25 % to 75 %. Before measurements are made, the specimens shall
be preconditioned under these atmospheric conditions for a time sufficient to allow the
specimens to reach stability.

The wire to be tested shall be removed from the packaging in such a way that the wire will not
be subjected to tension or unnecessary bends. Before each test, sufficient wire should be

d' ol ool b dlood ol ol H H - Lvola ol i tlo 4 4 H
ISgatraedto— ensuretnat aliTy UaimaytTu witTT 15 TTUT TTTUTUUTU 1T T 1TOo T SPYTUITTITITS.

3.2 Winding wire

Sed the relevant specification sheet.

In addition, when reference is made to a winding wire according to a standard-of the IEC 60317
serips mentioned under Clause 2, the following information is given in thesdescription:

o feference to IEC specification;
e hominal conductor diameter in millimetres;

e grade.

EXAMPLE IEC 60317-1 — 0,500 Grade 2.
3.3| Appearance

Thel film coating shall be essentially smooth and 'continuous, free from streaks, blisters jand
forelign material when examined with normal yision, as wound on the original spool or reel.

When agreed upon between the user and*supplier, examination using 6x to 10x magnification
sha|l be used for wires with a nominal\diameter less than 0,10 mm.

4 |Dimensions

4.1 Conductor diameter

Thel|series of preferred nominal conductor diameters shall correspond to series R 20 according
to I$O 3. The actualvalues and their tolerances are given in Table 1 and Table 2.

The| series ©f,\intermediate diameters from which the user may select intermediate nonfinal
confluctor-diameters, when required for technical reasons, shall correspond to series R 40
according)to ISO 3. The actual values and their tolerances are given in Annex A.

The conductor diameter shall not differ from the nominal diameter by more than the limit given
in Table 1 or Table 2.

For intermediate nominal conductor diameters, the minimum increase figure corresponding to
the next larger nominal conductor diameter applies.
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Table 1 — Dimensions of enamelled wires (R 20)

Nominal Conductor Minimum increase due to the insulation Maximum overall diameter
conductor tolerance
diameter
+ mm mm
mm mm Grade 1 Grade 2 Grade 3 Grade 1 Grade 2 Grade 3
0,250 0,004 0,017 0,032 0,048 0,281 0,297 0,312
0,280 0,004 0,018 0,033 0,050 0,312 0,329 0,345
0-315 0004 0049 0-035 0-053 0-349 0367 0384
0,355 0,004 0,020 0,038 0,057 0,392 0,411 0,42B
0,400 0,005 0,021 0,040 0,060 0,439 0,459 0,47B
0,450 0,005 0,022 0,042 0,064 0,491 0,513 0,53
0,500 0,005 0,024 0,045 0,067 0,544 0,566 0,58
0,560 0,006 0,025 0,047 0,071 0,606 0,630 0,65p
0,630 0,006 0,027 0,050 0,075 0,679 0,704 0,72B
0,710 0,007 0,028 0,053 0,080 0,762 0,789 0,814
0,800 0,008 0,030 0,056 0,085 0,855 0,884 0,91(1
0,900 0,009 0,032 0,060 0,090 0,959 0,989 1,01B
1,000 0,010 0,034 0,063 0,095 1,062 1,094 1,124
1,120 0,011 0,034 0,065 0,098 1,184 1,217 1,24B
1,250 0,013 0,035 0,067 0,100 1,316 1,349 1,38(1
1,400 0,014 0,036 0,069 0,103 1,468 1,502 1,53p
1,600 0,016 0,038 0,071 0,107 1,670 1,706 1,74p
1,800 0,018 0,039 0,073 0,110 1,872 1,909 1,944
2,000 0,020 0,040 0,075 0,113 2,074 2,112 2,14B
2,240 0,022 0,041 0,077 0,116 2,316 2,355 2,39p
2,500 0,025 04042 0,079 0,119 2,578 2,618 2,65p
2,800 0,028 0,043 0,081 0,123 2,880 2,922 2,96(1
3,150 0,032 0,045 0,084 0,127 3,233 3,276 3,31p
3,550 0,036 0,046 0,086 0,130 3,635 3,679 3,721
4,000 0,040 0,047 0,089 0,134 4,088 4,133 4,17p
4,500 0,045 0,049 0,092 0,138 4,591 4,637 4,68(1
5,000 0,050 0,050 0,094 0,142 5,093 5,141 5,18p
NOTE The'dimensions of intermediate nominal conductor diameters for R 40 series are given in Annex A.



https://iecnorm.com/api/?name=4e741145a0b7de833618b6980085d550

IEC 60317-0-3:2024 © |IEC 2024

Table 2 — Dimensions of enamelled wires with a bonding layer (R 20)

- 11 -

Nominal Conductor Minimum increase Minimum Maximum overall diameter
conductor tolerance underlying coating increase
diameter bonding layer
+ mm mm
mm mm Grade 1B Grade 2B mm Grade 1B Grade 2B
0,250 0,004 0,017 0,032 0,013 0,300 0,316
0,280 0,004 0,018 0,033 0,013 0,331 0,348
6345 0-004 0-040 0-035 0-044 0-360 0-387
0,355 0,004 0,020 0,038 0,015 0,413 0,432
0,400 0,005 0,021 0,040 0,016 0,461 0,481
0,450 0,005 0,022 0,042 0,016 0,514 0,536
0,500 0,005 0,024 0,045 0,017 0,568 0,590
0,560 0,006 0,025 0,047 0,017 0,630 0,654
0,630 0,006 0,027 0,050 0,018 0,704 0,729
0,710 0,007 0,028 0,053 0,019 0,788 0,815
0,800 0,008 0,030 0,056 0,020 0,882 0,911
0,900 0,009 0,032 0,060 0,020 0,987 1,017
1,000 0,010 0,034 0,063 0,021 1,091 1,123
1,120 0,011 0,034 0,065 0,022 1,214 1,247
1,250 0,013 0,035 0,067 0,022 1,346 1,379
1,400 0,014 0,036 0,069 0,023 1,499 1,533
1,600 0,016 0,038 0;071 0,023 1,702 1,738
1,800 0,018 0,039 0,073 0,024 1,905 1,942
2,000 0,020 0,040 0,075 0,025 2,108 2,146
NOTE The dimensions of intermediate nominal conductor diameters for R 40 series are given in Annex A.
4.2| Out of roundness of-conductor
Thel difference betwgen*the minimum and maximum diameter, at any one point, shall nof be
more than the figure given in column 2 of Table 1 or Table 2.
4.3| Minimum-increase in diameter due to the insulation and the bonding layer
4.3/ Enamelled wires without a bonding layer
Thel minimum increase in diameter due to the insulation shall not be less than the values given
in Table 1.
4.3.2 Enamelled wires with a bonding layer

The minimum increase in diameter due to the insulation including the bonding layer shall not
be less than the values given in Table 2.

4.4
441

Maximum overall diameter

Enamelled wires without a bonding layer

The maximum overall diameter shall not exceed the values given in Table 1.
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4.4.2 Enamelled wires with a bonding layer

The maximum overall diameter shall not exceed the values given in Table 2.

5 Electrical resistance

The aluminium rod being used shall comply with EN 1715-2 and ASTM B233-97.

No resistance values are specified.

IEC 60317-0-3:2024 © |EC 2024

By agreement between purchaser and supplier, resistance measurements may be mad¢g for
nonjinal conductor diameters up to and including 1,000 mm. In case of such an agreement,|the

resiptance at 20 °C shall be within the limits given in Annex C.

6 |[Elongation

Thelelongation at fracture and tensile strength shall not be less than thé 'value given in Table 3.

Table 3 — Elongation

Nominal conductor diameter Elongation‘minimum | Tensile strength minimum
mm
Over Up to and including % N-mm™2
- 0,400 10 90
0,400 1,000 12 90
1,000 2,000 15 80
2,000 5,000 15 70

7 |Springiness

Tes} inappropriate.

8 [Flexibility and;adherence

8.1 Mandrel winding test (nominal conductor diameters up to and including

1,600-mm)

Thel| coating shall show no crack after the wire has been wound on a mandrel as specified in

Table4

Table 4 — Mandrel winding

Nominal conductor diameter

mm

Over

Up to and including

Mandrel diameter

1,600

34°

a8 dis the nominal diameter of the wire.
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8.2 Stretching test (nominal conductor diameters over 1,600 mm)

The coating shall show no crack after the wire has been elongated 15 %.

8.3 Jerk test (nominal conductor diameters up to and including 1,000 mm)

The coating shall show no crack or loss of adhesion.

8.4 Peel test (nominal conductor diameters over 1,000 mm)

Test appropriate but no requirements specified

9 |Heat shock

9.1 Nominal conductor diameters up to and including 1,600 mm

Thel| coating shall show no crack. The mandrel diameter shall be as spegified in Table 5. [The
minfmum heat shock temperature is given in the relevant specification sheet.

Table 5 — Heat shock

Nominal conductor diameter

mm Mandrel diameter

Over Up to and including
— 1,600 342

2 |d is the nominal diameter of the wire.

9.2 Nominal conductor diameters over 1,600 mm

The| coating shall show no crack after having been elongated 15 %. The minimum heat sHock
temperature is given in the relevant’specification sheet.

10 |Cut-through

Tes} inappropriate.

11 |Resistance to abrasion

Forrequirements, see the relevant specification sheet.

12 Resistance to solvents

Following immersion in standard solvent, the coating shall not be removed using a pencil of
hardness "H".

Using a pencil of hardness "H" the coating shall not be removed.
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13.1

General
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The wire shall meet the requirements given in 13.2 and 13.3, respectively, when tested at room
temperature and at elevated temperature when this is required by the purchaser.

The elevated temperature is given in the relevant specification sheet.

13.2 Nominal conductor diameters up to and including 2,500 mm

At lgast four of the five specimens tested shall not break down at a voltage less than or-equal
to that given in Table 6.
Forlintermediate nominal conductor diameters, the figure of the next larger nominal condugtor
diameter applies.
Table 6 — Breakdown voltage
ominal Minimum breakdown voltage (RMS (value)
conductor
iameter v
mm Grade 1 and grade 1B Grade 2 and grade 2B Grade 3
Room Elevated Room Elevated Room Elevated
temperature temperature temperature femperature temperature temperatjyire
0,250 2100 1 600 3900 2900 5500 4100
0,280 2 200 1700 4 000 3 000 5 800 4 400
0,315 2 200 1700 4100 3100 6 100 4 600
0,355 2 300 1700 4 300 3200 6 400 4 800
0,400 2 300 1700 4400 3 300 6 600 5000
0,450 2 300 1700 4 400 3 300 6 800 5100
0,500 2 400 1 800 4 600 3500 7 000 5300
0,560 2 500 1900 4 600 3 500 7 100 5 300
0,630 2 600 2 000 4 800 3 600 7 100 5 300
0,710 2 600 2 000 4 800 3600 7 200 5400
0,800 27600 2 000 4900 3700 7 400 5 600
0,900 2:700 2 000 5000 3700 7 600 5700
1,000
Yp to and 2700 2000 5000 3800 7 600 5700
including
2,500

13.3 Nominal conductor diameters over 2,500 mm

At least four of the five specimens tested shall not break down at a voltage less than or equal
to that given in Table 7.
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Table 7 — Breakdown voltage

Nominal Minimum breakdown voltage (RMS value)
conductor
diameter v
mm Grade 1 and grade 1B Grade 2 and grade 2B Grade 3
Room Elevated Room Elevated Room Elevated
temperature temperature temperature temperature temperature temperature
Greater than 1300 1000 2500 1900 3800 2900
2,500 up to
and_including
5,000
14 |Continuity of insulation (nominal conductor diameters up to and-including

Thel number of faults per 30 m of wire shall not exceed the values given,in-Table 8.

1,600 mm)

Table 8 — Continuity of insulation

Nominal conductor diameter

mm

Maximum nuamb'er of faults per 30 m

Over

Up to and including

Grade 1 and grade 1B

Grade 2 and grade 2B

Grade 3

1,600

25

10

15

Temperature index

The| test shall be carried out in accordance with IEC 60172.

Theltemperature index shall nottbe less than that given in the relevant specification sheet fand
the time to failure at the lowest-test temperature shall not be less than 5 000 h.

Wheén required by a purchaser, the supplier of the enamelled wire shall supply evidence

the wire meets the réquirements for the temperature index.

that

NOTE The tempeérature index based on an extrapolated life of 20 000 h relates to enamelled wires tgsted

unvarnished andnet as part of an insulation system. The temperature in degrees Celsius corresponding tg

the

temgerature index’is not necessarily that at which it is recommended that the wire be operated, and this will depend
on many faeters, including the type of equipment involved.

16

Resi fri

For requirements, see the relevant specification sheet.

17 Solderability

Test inappropriate.

18 Heat or solvent bonding

For requirements, see the relevant specification sheet.
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de the following information:

manufacturer's name and/or trade mark;

ype of wire and insulation, for instance trade name and/or IEC specification number;
het mass of wire;

hominalkdimension(s) of wire and grade of insulation;

Hate ‘of manufacture.
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Dielectric dissipation factor
requirements, see the relevant specification sheet.
Resistance to transformer oil
requirements, see the relevant specification sheet.
Loss of mass
requirements, see the relevant specification sheet.
Pin hole test
uirements under consideration.
Packaging
kind of packaging can influence certain properties of.the wire, for example springback.
refore, the kind of packaging, for example the type ‘of‘spool, shall be agreed between
haser and supplier.
wire shall be evenly and compactly wound on spools or placed in containers. No spogl or
ainer shall contain more than one length of wire'unless agreed to by purchaser and supplier.
king of the label when there is more than, one length and/or identification of the sepafate
ths in the package shall be agreed to by purchaser and supplier.
Where wires are delivered in coils, the.dimensions and the maximum weights of such coils ghall
Egreed between purchaser and._supplier. Any additional protection for coils shall alsq be

els shall be attached to(each packaging unit as agreed between supplier and user and ghall
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Annex A

(informative)

Dimensions for intermediate nominal conductor diameters (R 40)

General

This Annex A covers those intermediate nominal conductor diameters from which the user may
select intermediate sizes only for technical reasons.

Minfmum overall diameter requirements may be used in lieu of the maximum overall diameters
in Tble A.1 or Table A.2 provided they are based on the minimum increases.
A.2] Enamelled wires without a bonding layer
Table A.1 — Dimensions of enamelled wires (R 40)
Nominal Conductor Minimum increase due to the Maximum overall diameter
donductor tolerance insulation
Hiameter s mm mm
mm mm Grade 1 Grade 2 Grade 3 Grade 1 Grade 2 Gradeg 3
0,265 0,004 0,018 0,033 0,050 0,297 0,314 0,33
0,300 0,004 0,019 0,035 0,053 0,334 0,352 0,369
0,335 0,004 0,020 0,038 0,057 0,372 0,391 0,408
0,375 0,005 0,021 0,040 0,060 0,414 0,434 0,45
0,425 0,005 0,022 0,042 0,064 0,466 0,488 0,508
0,475 0,005 0,024 0,045 0,067 0,519 0,541 0,562
0,530 0,006 0,025 0,047 0,071 0,576 0,600 0,62
0,600 0,006 0,027 0,050 0,075 0,649 0,674 0,698
0,670 0,007 0,028 0,053 0,080 0,722 0,749 0,774
0,750 0,008 0,030 0,056 0,085 0,805 0,834 0,86
0,850 0,009 0,032 0,060 0,090 0,909 0,930 0,968
0.950 0,010 0,034 0,063 0,095 1,012 1,044 1,074
1.060 0,011 0,034 0,065 0,098 1,124 1,157 1,188
1.180 0,012 0,035 0,067 0,100 1,246 1,279 1,31
1.320 0,013 0,036 0,069 0,103 1,388 1,422 1,455
1,500 0,015 0,038 0,071 0,107 1,570 1,606 1,64
1700 0,017 0,039 0,073 0,110 1,772 1.809 1.844
1.900 0,019 0,040 0,075 0,113 1,974 2,012 2,048
2.120 0,021 0,041 0,077 0,116 2,196 2,235 2,272
2.360 0,024 0,042 0,079 0,119 2,438 2,478 2,516
2.650 0,027 0,043 0,081 0,123 2,730 2,772 2,811
3.000 0,030 0,045 0,084 0,127 3,083 3,126 3,166
3.350 0,034 0,046 0,086 0,130 3,435 3,479 3,521
3.750 0,038 0,047 0,089 0,134 3,838 3,883 3,926
4.250 0,043 0,049 0,092 0,138 4,341 4,387 4,431
4.750 0,048 0,050 0,094 0,142 4,843 4,891 4,936
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A.3 Enamelled wires with a bonding layer

IEC 60317-0-3:2024 © |EC 2024

Table A.2 — Dimensions of enamelled wires with a bonding layer (R 40)

Nominal Conductor Minimum increase due to Minimum Maximum overall
conductor tolerance the insulation increase diameter
diameter due to
t bonding
layer
mm mm Grade 1B Grade 2B mm Grade 1B Grade 2B
0,265 0.004 0,018 0033 0013 0316 0333
0,300 0,004 0,019 0,035 0,014 0,354 0,372
0,335 0,004 0,020 0,038 0,015 0,393 0,412
0,375 0,005 0,021 0,040 0,016 0,436 0,456
0,425 0,005 0,022 0,042 0,016 0,489 0,511
0,475 0,005 0,024 0,045 0,017 0,548 0,565
0,530 0,006 0,025 0,047 0,017 0,600 0,624
0,600 0,006 0,027 0,050 0,018 0,674 0,699
0,670 0,007 0,028 0,053 0,019 0,748 0,775
0,750 0,008 0,030 0,056 0,020 0,832 0,861
0,850 0,009 0,032 0,060 0,020 0,937 0,967
0.950 0,010 0,034 0,063 0,021 1,041 1,073
1.060 0,011 0,034 0,065 0,022 1,154 1,187
1.180 0,012 0,035 0,067 0,022 1,276 1,309
1.320 0,013 0,036 0,069 0,023 1,419 1,453
1.500 0,015 0,038 0,071 0,023 1,602 1,638
1.700 0,017 0,039 0,073 0,024 1,805 1,842
1.900 0,019 0,040 0,075 0,025 2,008 2,046
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Annex B
(normative)

Method for the calculation of linear resistance

The limits of electrical resistance for nominal conductor diameters up to and including 1,000 mm
are calculated on the following basis:

The minimum and the maximum values of resistance are calculated from the nominal value of

the acicotinaty v ancaintina far aach ~andiintar diamatar tha ralaovant dimancinnal talaranas
SSTStHv ity 60U g—THot—eat-coRaueto—arateter—Reterevant e e StoAa—tererant

Thellinear resistance is calculated from

whedre:

Prmir

Pmak

whdre

9ma

9min

Rmax = Pmax X 4 _1min (Q-m=1)

=1/36,2 Q mm2-m-1;
=1/355Q mm2-m-1;

is the cross-section of the conductor, in square/millimetres.

is the maximum cross-section of thé\conductor in square millimetres, calculated f
the nominal conductor diameter pjus the dimensional tolerance;
is the minimum cross-section_af'the conductor in square millimetres, calculated from
nominal conductor diametet_minus the dimensional tolerance.

rom

the
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Annex C
(informative)

Resistance

The figures for nominal resistance in Table C.1 are given for information only. They are
calculated on the basis of the nominal conductor diameter and a nominal resistivity of
1/35,85 Qmm?2.m~1.

Th,\ HPH <l H ot £ £ + 1 <l 4+ N H 4+ F ~ d
rrrrrTTuTTT ariu  TTITAATITIUTIT TToToldalluTo Ilyulco TUT muTTmTTdr - CUTTUU LUl Urdarrrc il upy w an

including 1,000 mm are derived from calculations made according to Annex B.

Table C.1 — Electrical resistances

Nominal conductor diameter Resistance at 20 °CQ/m

mm Minimum Nominal Maximum
0,250 0,545 2 0,568 3 0,5927
0,280 0,436 1 0,453 0 0,470 8
0,315 0,345 6 0,357 9 0,370 8
0,355 0,272 9 0,281(8 0,291 1
0,400 0,214 4 0,222 0 0,229 9
0,450 0,169 9 0,175 4 0,181 1
0,500 0,137 9 0,142 1 0,146 4
0,560 0,109 8 0,113 3 0,116 9
0,630 0,086 95 0,089 48 0,092 11
0,710 0,068 42 0,089 48 0,092 11
0,800 0,053,87 0,070 45 0,072 57
0,900 0,042 57 0,043 85 0,045 18
1,000 0,034 48 0,035 52 0,036 59
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Partie 0-3: Exigences générales — Fil de section circulaire en aluminiu
émaillé
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AVANT-PROPOS

a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation*comp

bsée

de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC(a 'pour objgt de

favoriser la coopération internationale pour toutes les questions de normalisation dans\lés domaine
I'Blectricité et de I'électronique. A cet effet, 'IEC — entre autres activités — publie des Normes internation
des Spécifications techniques, des Rapports techniques, des Spécifications accessibles’au public (PAS) e
Guides (ci-aprés dénommés "Publication(s) de 'lEC"). Leur élaboration est confiée & des comités d'études
tfavaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisa

5 de
bles,
des
aux
ions

internationales, gouvernementales et non gouvernementales, en liaison avec I'lEC," participent égalemen{ aux

tfavaux. L'IEC collabore étroitement avec |'Organisation Internationale de-Normalisation (ISO), selon
donditions fixées par accord entre les deux organisations.

es décisions ou accords officiels de I'|EC concernant les questions techhiques représentent, dans la mesu

des

e du

possible, un accord international sur les sujets étudiés, étant donné quelles Comités nationaux de I'lEC intérefssés

sont représentés dans chaque comité d’études.

es Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agrgées

domme telles par les Comités nationaux de I'lEC. Tous lesefforts raisonnables sont entrepris afin que
slassure de I'exactitude du contenu technique de ses publieations; I'l[EC ne peut pas étre tenue responsab
I'Bventuelle mauvaise utilisation ou interprétation qui en est{faite par un quelconque utilisateur final.

'IEC
e de

Dans le but d'encourager l'uniformité internationale, desyComités nationaux de I'lEC s'engagent, dans toute la
esure possible, a appliquer de fagon transparente.les Publications de I'lEC dans leurs publications nationales

gt régionales. Toutes divergences entre toutes~Publications de I'lEC et toutes publications nationale
regionales correspondantes doivent étre indiquées' en termes clairs dans ces derniéres.

5 OU

'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants

fournissent des services d'évaluation de\‘conformité et, dans certains secteurs, accédent aux marque
donformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certific
indépendants.

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

5 de
htion

Aucune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatdires,

compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de |

IEC,

pour tout préjudice causé 'en cas de dommages corporels et matériels, ou de tout autre dommage de quglque
ature que ce soit, dirécte ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépepses

découlant de la publication ou de I'utilisation de cette Publication de I'l[EC ou de toute autre Publication de |
du au crédit qui lui est accordé.

attention est)attirée sur les références normatives citées dans cette publication. L'utilisation de publica
reférencéesest obligatoire pour une application correcte de la présente publication.

'IEC aftire I'attention sur le fait que la mise en application du présent document peut entrainer I'utilisation

IEC,

ions

d'un

qu de'\plusieurs brevets. L'IEC ne prend pas position quant a la preuve, a la validité et a I'applicabilité de| tout
r0|t de brevet revendlque a cet egard A Ia date de publlcatlon du present document IIEC na pas

regu
d lieu

d' avertlr Ies responsables de Ia mise en appllcatlon du present document que des |nformat|ons plus récentes

sont susceptibles de figurer dans la base de données de brevets, disponible a I'adresse https://patents.ie
L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de brevets.

c.ch.

L'IEC 60317-0-3 a été établie par le comité d'études 55 de I'lEC: Fils de bobinage. Il s’agit d’une
Norme internationale.

Cette quatrieme édition annule et remplace la troisieme édition parue en 2008,
I’Amendement 1:2013 et 'Amendement 2:2019. Cette édition constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) révision de I'Article 7, pour indiquer que I'essai ne s'applique pas;

b) révision de I'Article 10, pour indiquer que I'essai ne s'applique pas.

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

Projet Rapport de vote
55/2049/FDIS 55/2054/RVD
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ww
I'"E(¢

Undg
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Le @
indi
rech

apport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote, a
uti a son approbation.

bngue employée pour I'élaboration de cette Norme internationale est I'angtais.

Hocument a été rédigé selon les Directives ISO/IEC, Partie 2, il a été.développé selon
ctives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles g
v.iec.ch/members_experts/refdocs. Les principaux types de doecuments développés
U sont décrits plus en détail sous www.iec.ch/publications.

omité a décidé que le contenu de ce document ne\sera pas modifié avant la date de stab
erché. A cette date, le document sera

reconduit,
supprime, ou

révisé.

ant

les
ous
par

liste de toutes les parties de la série |IEC 60317, {publiées sous le titre géngral
cifications pour types particuliers de fils de bobinage, se trouve sur le site web de I'lEQ.

ilite

uée sur le site web de I'lEC sous webstore.iec.¢h dans les données relatives au document
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INTRODUCTION

La Commission Electrotechnique Internationale (IEC) attire I'attention sur le fait qu'il est déclaré
que la conformité avec les dispositions du présent document peut impliquer I'utilisation d'un
brevet. L'IEC ne prend pas position quant a la preuve, a la validité et a la portée de ces droits
de propriété.

Le détenteur de ces droits de propriété a donné I'assurance a I'lEC qu'il consent a négocier des
licences avec des demandeurs du monde entier a des termes et conditions raisonnables et non
discriminatoires. A ce propos, la déclaration du détenteur des droits de propriété est enregistrée
— Des Informations peuvent eire obienues dans la de
propriété, disponible a I'adresse suivante: patents.iec.ch/.

L’atfention est d'autre part attirée sur le fait que certains des éléments du présent:docunent
peujent faire I'objet de droits de propriété autres que ceux qui ont été enregistrés,dans la base
de [données des droits de propriété. L'IEC ne saurait étre tenue pour-responsable| de
I'idgntification de ces droits de propriété en tout ou partie.

La présente partie de I'lEC 60317 est I'une des normes d'une série qui traite des fils isplés
utilisés dans les enroulements des appareils électriques. La série”comporte trois groupes
défipissant respectivement

1) |es fils de bobinage et les méthodes d'essai (IEC 60851);

2) |es spécifications pour types particuliers de fils de bobinage (IEC 60317);
3) |e conditionnement des fils de bobinage (IEC 6026%).
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SPECIFICATIONS POUR TYPES PARTICULIERS DE FILS DE BOBINAGE -

Partie 0-3: Exigences générales — Fil de section circulaire en aluminium

1

La g
sec

émaillé

Domaine d'application

ion circulaire en aluminium émaillé, avec ou sans couche adhérente.

La plage des diamétres nominaux des conducteurs est donnée dans la feuille de, spécifica

app

2

Les
de
I'éd

Fopriée.

Références normatives

tion citée s’applique. Pour les références non datées, la‘derniére édition du documen

résente partie de I'lEC 60317 spécifie les exigences générales pour les fils de bobinag«L de

ftion

documents suivants sont cités dans le texte de sorte qu’ils censtituent, pour tout ou partie
eur contenu, des exigences du présent document. Pour_les références datées, se¢ule

t de

référence s’applique (y compris les éventuels amendemepts).

IEC|60172, Méthode d'essai pour la déterminationnde l'indice de température des fild de
bobfnage émaillés et enveloppés de ruban

IEC|60317 (toutes les parties), Spécifications/pour types particuliers de fils de bobinage
IEC|60851 (toutes les parties), Fils de bobinage — Méthodes d'essai

ISO| 3, Nombres normaux — Séries:de nombres normaux

ASTM B233-97, Standard(Specification for Aluminum 1350 Drawing Stock for Electfical
Purposes

EN N715-2, Aluminium’ et alliages d'aluminium — Fil machine — Partie 2: Exigences spécifiques

rela

3

3.1

tives aux applications électriques

Termes; définitions, notes générales et aspect

Termes et définitions

Pour les besoins du présent document, les termes et définitions suivants 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:

3.1.

IEC Electropedia: disponible a I'adresse https://www.electropedia.org/

ISO Online browsing platform: disponible a I'adresse https://www.iso.org/obp

1

couche adhérente
matériau qui est déposé sur un fil émaillé, et qui a pour fonction particuliére de coller les fils
entre eux
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3.1.2

classe

performance thermique d'un fil de bobinage exprimée par l'indice de température et la
température de choc thermique

3.1.3

revétement

matériau qui est déposé sur un conducteur ou sur un fil par des moyens appropriés, puis séché
et/ou cuit

3.14
conducteur
meétpl nu aprés enlévement de l'isolant

3.1.
craquelure
fente dans I'isolant qui rend le conducteur visible sous un grossissement donné

3.1

fil @maillé

fil r¢vétu d'un isolant fait d'une résine cuite
317

gragle

plage d'épaisseurs d'isolant d'un fil

3.18
isolant
revétement ou enveloppe sur le conducteuriiqui a pour fonction particuliére de supportgr la
tengion électrique

3.1.9
diameétre nominal du conducteur
dés|gnation de la taille du conductéur selon la série IEC 60317

3.1/10
vision normale
vision de 20/20, avec port de lentilles correctrices, si nécessaire

3.1.11
fil de bobinage
fil ufilisé pour/fabriquer un bobinage qui fournit un champ magnétique

3.1.12
fil
conducteur revétu ou enveloppé d'un isolant

3.2 Notes générales
3.21 Méthodes d’essai

Toutes les méthodes d'essai a utiliser dans la présente partie de I'lEC 60317, indépendamment
de la classe du fil, sont données dans la série de normes IEC 60851.

Les numéros d'articles utilisés dans le présent document sont identiques aux numeéros d'essais
correspondants de la série de normes IEC 60851.
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En cas de divergences entre la publication relative aux méthodes d'essai et le présent
document, I'lEC 60317-0-3 doit prévaloir.

Dans le cas ou aucune plage spécifique de diamétres nominaux des conducteurs n'est indiquée
pour un essai, lI'essai s'applique a tous les diamétres nominaux des conducteurs couverts par
la feuille de spécification.

Sauf spécification contraire, tous les essais doivent étre effectués a une température comprise
entre 15 °C et 40 °C et a une humidité relative de 25 % a 75 %. Avant de procéder aux
mesurages, les éprouvettes doivent étre préconditionnées dans ces conditions atmosphériques

n ol 4 ££: 4 1 e ol bt oo ol 1 baloilib s
pen diTUUtlic UurTtTT SsuTiroaritc puutr 1cutr PTriiiciilrc U atltiiiurt Ta StdUTITT.

Le fil a soumettre a I'essai doit étre prélevé de son conditionnement de fagon qu'il ne~s0it [pas
soumis a une traction ou a des pliages inutiles. Avant chaque essai, il convient d!eliminer june
longueur de fil suffisante pour s'assurer que les éprouvettes ne comportent aucun fil
endpmmagé.

3.2 Fil de bobinage

Voif la feuille de spécification appropriée.

En putre, lorsqu'il est fait référence a un fil de bobinage conforme a une norme de la sgrie
IEC|60317 indiquée a I'Article 2, les informations suivantes 'sont données dans la descriptipn:

o |aréférence de la spécification IEC;
e |e diameéetre nominal du conducteur en millimetrés;

e |e grade.

EXEMPLE IEC 60317-1 — 0,500 Grade 2.
3.3| Aspect

Le film de revétement doit étre essentiellement lisse et continu, exempt de rayures, de bylles

et de corps étrangers lorsqu'il est'eXxaminé avec une vision normale, tandis qu'il est enroulé sur
la bpbine ou le touret d'origine:

En fpas d'accord entre [utilisateur et le fournisseur, un grossissement de 6x a 10x doit gtre
utilisé pour examiner-es fils dont le diamétre nominal est inférieur a 0,10 mm.

4 |Dimensions
4.1 Diametre du conducteur

La [|sefie des diametres nominaux préférentiels des conducteurs doit correspondre la
série R 20 de TTSU 3. Les valeurs reelles et leurs tolerances sont donnees dans le Tableau 1

et le Tableau 2.

L'utilisateur peut choisir des diamétres intermédiaires pour des raisons techniques. Ces
diametres nominaux intermédiaires des conducteurs doivent étre choisis dans la série R 40 de
I'SO 3. Les valeurs réelles et leurs tolérances sont données a I’Annexe A.

Le diameétre du conducteur ne doit pas s'écarter du diamétre nominal d'une valeur supérieure
a la tolérance donnée dans le Tableau 1 ou le Tableau 2.

Pour les diamétres nominaux intermédiaires des conducteurs, la valeur de l'accroissement
minimal qui correspond a celui du diamétre nominal immédiatement supérieur s'applique.
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Tableau 1 — Dimensions pour les fils émaillés (R 20)

Diameétre Tolérance du Accroissement minimal da a l'isolant Diameétre extérieur maximal
nominal du conducteur
conducteur
+ mm mm
mm mm Grade 1 Grade 2 Grade 3 Grade 1 Grade 2 Grade 3
0,250 0,004 0,017 0,032 0,048 0,281 0,297 0,312
0,280 0,004 0,018 0,033 0,050 0,312 0,329 0,345
0-315 0004 0040 0035 0053 0349 0-367 0384
0,355 0,004 0,020 0,038 0,057 0,392 0,411 0,42B
0,400 0,005 0,021 0,040 0,060 0,439 0,459 0,47B
0,450 0,005 0,022 0,042 0,064 0,491 0,513 0,53B
0,500 0,005 0,024 0,045 0,067 0,544 0,566 0,587
0,560 0,006 0,025 0,047 0,071 0,606 0,630 0,65pB
0,630 0,006 0,027 0,050 0,075 0,679 0,704 0,72B
0,710 0,007 0,028 0,053 0,080 0,762 0,789 0,81p
0,800 0,008 0,030 0,056 0,085 0,855 0,884 0,911
0,900 0,009 0,032 0,060 0,090 0,959 0,989 1,01B
1,000 0,010 0,034 0,063 0,095 1,062 1,094 1,124
1,120 0,011 0,034 0,065 0,098 1,184 1,217 1,24B
1,250 0,013 0,035 0,067 0,100 1,316 1,349 1,381
1,400 0,014 0,036 0,069 0,103 1,468 1,502 1,53p
1,600 0,016 0,038 0;071 0,107 1,670 1,706 1,74p
1,800 0,018 0,039 0,073 0,110 1,872 1,909 1,944
2,000 0,020 0,040 0,075 0,113 2,074 2,112 2,14B
2,240 0,022 0,041 0,077 0,116 2,316 2,355 2,39p
2,500 0,025 0,042 0,079 0,119 2,578 2,618 2,65p
2,800 0,028 0,043 0,081 0,123 2,880 2,922 2,96(1
3,150 0,032 0,045 0,084 0,127 3,233 3,276 3,31p
3,550 0,036 0,046 0,086 0,130 3,635 3,679 3,721
4,000 0,040 0,047 0,089 0,134 4,088 4,133 4,17p
4,500 0,045 0,049 0,092 0,138 4,591 4,637 4,681
5,000 0,050 0,050 0,094 0,142 5,093 5,141 5,18p
[\l?/FE LesAdimensions des diametres nominaux intermédiaires des conducteurs pour la série R 40 sont données
a I'Annexe”A.
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