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Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/Figure/
Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 1 

____________ 2 

 3 

WINDING WIRES –  4 

TEST METHODS –  5 

 6 

Part 5: Electrical properties 7 

 8 

 9 

 10 

FOREWORD 11 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 12 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 13 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 14 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 15 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 16 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 17 
in the subject dealt with may participate in this preparatory work. International, governmental and non -18 
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 19 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 20 
agreement between the two organizations.  21 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 22 
consensus of opinion on the relevant subjects since each technical committee has representation from all 23 
interested IEC National Committees.  24 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 25 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 26 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 27 
misinterpretation by any end user. 28 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 29 
transparently to the maximum extent possible in their national and regional publications. Any divergence 30 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 31 
the latter. 32 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 33 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 34 
services carried out by independent certification bodies.  35 

6) All users should ensure that they have the latest edition of this publication.  36 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 37 
members of its technical committees and IEC National Committees for any personal injury, property damage or 38 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 39 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 40 
Publications.  41 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 42 
indispensable for the correct application of this publication.  43 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 44 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.  45 

 46 

International Standard IEC 60851-5 has been prepared by IEC technical committee 55: 47 
Winding wires. 48 

Significant revisions to the previous edition include the following points: 49 

• Subclause 4.3.2 modified to expand the conductor size range for the loads applied during 50 
cylinder method testing for dielectric breakdown voltage of enameled wires and for fully 51 
insulated wires. 52 

• Modified test loads for some fully insulated wires, presented in consolidation of tables 2a 53 
and 2b into a single Table 2, to present loads applied during cylinder method testing for 54 
dielectric breakdown voltage of enameled wires and for fully insulated wires . 55 

 56 

 57 
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 58 

A list of all the parts in the IEC 60851 series, under the general title Winding wires − Test 59 
methods, can be found on the website. 60 

The committee has decided that the contents of the base publication and its amendments will  61 
remain unchanged until the stability date indicated on the IEC web site under 62 
"http://webstore.iec.ch" in the data related to the specific publication. At this date, the 63 
publication will be  64 

• reconfirmed, 65 

• withdrawn, 66 

• replaced by a revised edition, or 67 

• amended. 68 

 69 

 70 

71 
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INTRODUCTION 72 

 73 

This part of IEC 60851 forms an element of a series of standards which deals with insulated 74 
wires used for windings in electrical equipment. The ser ies has three groups describing 75 

a) winding wires – Test methods (IEC 60851); 76 

b) specifications for particular types of winding wires ( IEC 60317); 77 

c) packaging of winding wires (IEC 60264). 78 

 79 

80 
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WINDING WIRES –  81 

TEST METHODS –  82 

 83 

Part 5: Electrical properties 84 

 85 

 86 

 87 

1 Scope 88 

This part of IEC 60851 specifies the following tests: 89 

– Test 5: Electrical resistance; 90 

– Test 13: Breakdown voltage; 91 

– Test 14: Continuity of insulation; 92 

– Test 19: Dielectric dissipation factor;  93 

– Test 23: Pin hole. 94 

For definitions, general notes on methods of test and the complete series of methods of test 95 
for winding wires, see IEC 60851-1. 96 

2 Normative references 97 

The following referenced documents are indispensable for the application of this document. 98 
For dated references, only the edition cited applies. For undated references, the latest edition 99 
of the referenced document (including any amendments) applies.  100 

IEC 60851-1, Winding wires – Test methods – Part 1: General 101 

3 Test 5: Electrical resistance 102 

Electrical resistance is the d.c. resistance at 20 °C of 1 m of wire. 103 

The method used shall provide a precision of 0,5 %. 104 

For bunched wires a length of up to 10 m shall be used and the ends shall be soldered before 105 
the measurement. When measuring the resistance to check for an excessive number of 106 
broken wires, a length of 10 m of bunched wire shall be used.  107 

If the resistance Rt is measured at a temperature t other than 20 °C, the resistance R20 108 

at 20 °C shall be calculated by means of the following formula: 109 

R20 = 
)( 201

t

   −+ t

R


 110 

where 111 

t is the actual temperature in degrees Celsius during the measurement;  112 

 is the temperature coefficient in K–1. 113 

114 
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In the temperature range from 15 °C to 25 °C, the temperature coefficient to be used shall be:  115 

– for copper:  20  = 3,96   10–3 K–1; 116 

– for aluminium:  20 =  4,07   10–3 K–1. 117 

One test shall be made. The electrical resistance shall be reported.  118 

4 Test 13: Breakdown voltage 119 

4.1 Principle 120 

The test voltage shall be an a.c. voltage of 50 Hz or 60 Hz nominal frequency. The test 121 
voltage shall be applied at zero and increased at a uniform rate according to Table 1.  122 

Table 1 – Rates of test voltage increase  123 

Breakdown voltage 

V 

 
Rate of 

increase 

V/s Over 
Up to and 
including 

 – 500 20 

500 2 500 100 

2 500  – 500 

 124 

4.2 Equipment 125 

The following equipment shall be used: 126 

– test transformer with a rated power of at least 500 VA providing an a.c. voltage of an 127 
undistorted sine waveform under test conditions, with a peak factor being within the limits 128 

of 2  5 % (1,34 to 1,48) and with a capacity to supply a current of 5 mA with a 129 

maximum voltage drop of 2 %; 130 

– fault detection circuit, which operates at a current of 5 mA or more;  131 

– arrangement to provide a uniform rise of the test voltage at the specified rate;  132 

– oven with forced air circulation; 133 

– polished metal cylinder, 25 mm  1 mm in diameter, mounted with its axis horizontal 134 
(see Figure 1) and electrically connected to one terminal of the test voltage supply;  135 

– twisting device according to Figure 2, that allows to twist two pieces of wire for a length of 136 
125 mm; 137 

– strips of metal foil, 6 mm in width and pressure sensitive tape, 12 mm in width;  138 

– container with metal shot of stainless steel or nickel-plated iron. The diameter of the shot 139 
shall not exceed 2 mm. The shot shall be cleaned periodically by suitable means;  140 

– metal mandrel, 50 mm  2 mm in diameter; 141 

– metal mandrel, 25 mm  1 mm in diameter; 142 

– metal mandrel, 80 mm  3 mm in diameter. 143 

144 
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4.3 Enamelled round wire 145 

4.3.1 Grade 1 to grade 3 with a nominal diameter up to and including 0,500 mm  146 

The test is carried out on a cylinder with a diameter of 25 mm  1 mm. A straight piece of wire 147 
with the insulation removed at one end shall be connected to the upper terminal as shown in 148 
Figure 1 and wound once around the cylinder. A load as specified in Table 2.1 shall be 149 
applied to the lower end of the wire to keep the specimen in close contact with the cylinder.  150 

The test voltage shall be applied according to 4.1 between the conductor of the wire and the 151 
cylinder. The test shall be carried out at room temperature.  152 

Five specimens shall be tested. The five single values shall be reported.  153 

Table 2.1 – Loads applied to enamelled wire  154 

Nominal conductor diameter 

mm 

 
Load 

 

N 
Over 

Up to and  
including 

– 
0,018 
0,020 
0,022 
0,025 

0,028 
0,032 
0,036 
0,040 
0,045 

0,050 
0,056 
0,063 
0,071 
0,080 

0,090 

0,018 
0,020 
0,022 
0,025 
0,028 

0,032 
0,036 
0,040 
0,045 
0,050 

0,056 
0,063 
0,071 
0,080 
0,090 

0,100 

0,013 
0,015 
0,020 
0,025 
0,030 

0,040 
0,050 
0,060 
0,080 
0,100 

0,120 
0,150 
0,200 
0,250 
0,300 

0,400 

 155 

 156 

 157 
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