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NATIONAL FOREWORD 

 

This standard was approved by the Sectoral Committee on Electric Cables and Conductors 
and was authorized for adoption and publication as a Sri Lanka Standard by the Council of 

Sri Lanka Standards Institution on 2022-12-28. 
 

This is the first revision of SLS 1025 Part 6: 2022 and identical with IEC 60851: Winding 
wires - Test methods, Part 6: 2012 Thermal properties, Edition 3.0, published by the 

International Electrotechnical Commission (IEC). 
 

 

TERMINOLOGY AND CONVENTIONS 

 

The text of the International Standard has been accepted as suitable for publication without 

deviation, as a Sri Lanka Standard However, certain terminology and conventions are not 
identical with those used in Sri Lanka Standards, attention is therefore drawn to the 

following:   
 

a) Wherever the words “International Standard” appear referring to this standard they 
should be interpreted as “Sri Lanka Standard”. 

 
b) Wherever the page numbers are quoted they are the page numbers of IEC standard.  

 
c) The comma has been used as a decimal marker. In Sri Lanka Standards it is the 

current practice to use a full point on the base line as a decimal marker. 
 

 

CROSS REFERENCES 

 

International Standards                           Corresponding Sri Lanka Standards 

 
IEC 60851 Winding wires – Test methods 

        Part 1: General 
        Part 3: Mechanical properties 

        Part 5: Electrical properties 
 

 
SLS 1025 Methods of test for winding wires 

        Part 1: General 
        Part 3: Mechanical properties 

        Part 5: Electrical properties 
 

No corresponding Sri Lanka Standard, for other International Standard listed under reference 
is not available 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
WINDING WIRES – TEST METHODS –  

 
Part 6: Thermal properties 

 
FOREWORD 

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

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

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

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

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

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

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

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

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

International Standard IEC 60851-6 has been prepared by IEC technical committee 55: 
Winding wires. 

This third edition cancels and replaces the second edition, published in 1996 and constitutes 
a technical revision. 

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

– Deletion of Table 2: Heating period in Test 10: Cut-through 
– Revision to Test 15, where the temperature index requirements for all winding wire 

constructions have a common reference. 
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The text of this standard is based on the following documents: 

FDIS Report on voting 

55/1312/FDIS 55/1330/RVD 

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

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

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

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

• reconfirmed, 
• withdrawn, 
• replaced by a revised edition, or 
• amended. 
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INTRODUCTION 

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

1) winding wires – test methods (IEC 60851); 
2) specifications for particular types of winding wires (IEC 60317); 
3) packaging of winding wires (IEC 60264). 
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WINDING WIRES – TEST METHODS –  
 
 

Part 6: Thermal properties 
 
 
 

1 Scope 

This part of IEC 60851 specifies the following tests: 

– Test 9: Heat shock; 
– Test 10: Cut-through; 
– Test 15: Temperature index; 
– Test 21: Loss of mass. 

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

2 Normative references 

The following documents, in whole or in part, are normatively referenced in this document and 
are indispensable for its application. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any 
amendments) applies. 

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

IEC 60851-3:2009, Winding wires – Test methods – Part 3: Mechanical properties 

IEC 60851-5:2008, Winding wires – Test methods – Part 5: Electrical properties 
Amendment 1:2011 

3 Test 9: Heat shock (applicable to enamelled and tape wrapped wire) 

3.1 General 

Heat shock is the potential of the wire to withstand temperature exposure after the wire has 
been stretched and/or wound or bent around a mandrel. 

3.2 Specimen 

3.2.1 Round wire 

A specimen shall be prepared in accordance with: 

– 5.1.1.1 of IEC 60851-3:2009 for enamelled wires with a nominal conductor diameter up to 
and including 1,600 mm; 

– 5.2 of IEC 60851-3:2009 for enamelled wires with a nominal conductor diameter over 
1,600 mm; 

– 5.1.1.4 of IEC 60851-3:2009 for tape wrapped wires with a nominal conductor diameter up 
to and including 1,600 mm; 
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– 5.5.4 of IEC 60851-3:2009 for tape wrapped wires with a nominal conductor diameter over 
1,600 mm. 

3.2.2 Rectangular wire 

A specimen shall be prepared in accordance with 5.1.2 of IEC 60851-3:2009, bent however, 
only flatwise (on the thickness). 

3.3 Procedure 

The specimen is placed into an oven with forced air circulation for a period of 30 min and at a 
temperature ± 5 °C specified in the relevant standard. After removal from the oven, the 
specimen shall be allowed to cool to room temperature and shall then be examined for cracks 
under a magnification according to Table 1. 

Table 1 – Magnification 

Wire dimension Magnification 

Round wire of nominal conductor diameter up to and including 0,040 mm  10 to 15 times  

Round wire of nominal conductor diameter over 0,040 mm up to and including 
0,500 mm  

6 to 10 times 

Round wire of nominal conductor diameter over 0,500 mm 1 to 6 times  

Rectangular wire 6 to 10 times  

 

3.4 Result 

Three specimens shall be tested in the case of round wire and two specimens shall be tested 
in the case of rectangular wire. Any crack detected shall be reported. 

4 Test 10: Cut-through (applicable to enamelled round wire with a nominal 
conductor diameter over 0,100 mm up to and including 1,600 mm and tape 
wrapped round wire) 

4.1 General 

Cut-through is expressed as the temperature at which a short circuit occurs between two 
pieces of wire crossing each other at right angles with a specified load applied to the crossing 
point. 

NOTE In many cases, the cut-through temperature indicates decomposition of the insulation. 

4.2 Equipment 

The following equipment shall be used: 

– metal block of brass or copper provided with means for electrical heating and temperature 
measurement and control, with two slots for inserting two wire pieces, which cross each 
other at right angles with the crossing point in the centre of the block, and with a ceramic 
piston to apply a load on the crossing point, as shown in Figure 1; 

– -transformer of at least 100 VA providing an alternating test voltage of (100 ± 10) V, 
connected to an overcurrent device operating at a current of (5 ± 1) mA, and to a resistor 
limiting the current to 50 mA maximum. 

4.3 Procedure 

Two straight pieces of wire shall be inserted into the metal block crossing each other at right 
angles, with the metal block pre-heated at the temperature specified in the relevant standard. 
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The temperature shall be measured as close as possible to the crossing point and shall not 
vary by more than ± 3 °C from the specified value. The crossing point shall lie centrally under 
the piston. In the case of wire of a nominal conductor diameter of less than 0,200 mm, two 
straight pieces of wire shall be placed in parallel, side by side, and a third piece shall be 
placed at right angles across the first two with the crossing points arranged symmetrically to 
the axis of the piston. 

A load as given in Table 2 shall be applied by means of the piston. Immediately thereafter, the 
test voltage shall be applied between the lower and upper pieces of wire. In the case where 
two lower pieces are used, they shall be connected. The load and the test voltage shall be 
applied for 2 min. Three tests shall be made. Any failure shall be reported. 

Table 2 – Loads applied to the crossing point 

Nominal conductor diameter 
mm Load 

N 
Over Up to and 

including 

0,100 0,125  1,25  

0,125 0,315  2,20  

0,315 0,500  4,50  

0,500 0,800  9,00  

0,800 1,250  18,00  

1,250 1,600  36,00  

 

5 Test 15: Temperature index 

The temperature index shall be determined in accordance with IEC 60172 (on unimpregnated 
specimens). 

6 Test 21: Loss of mass (applicable to enamelled round wire) 

6.1 General 

Loss of mass refers to the wire coating and indicates the degree of curing. 

6.2 Specimen 

A piece of wire providing not less than 0,5 g of coating shall be cleaned by adequate means 
without affecting the coating. The specimen shall be heated for 1 h at (130 ± 3) °C in an oven 
with forced air circulation. After removal from the oven, the specimen shall be placed in a 
desiccator and allowed to cool to room temperature for at least 30 min. The specimen shall 
then be weighed to 0,1 mg (M1). 

6.3 Procedure 

A crucible shall be conditioned for 2 h at (150 ± 3) °C. The crucible containing the specimen 
shall then be placed in an oven with forced air circulation for 2 h at a temperature that varies 
by not more than ± 3 °C from the value specified in the relevant standard. After removal from 
the oven, the specimen shall be placed in a desiccator and allowed to cool to room 
temperature for at least 30 min. The specimen shall then be weighed to 0,1 mg (M2). 

The coating shall be removed by suitable chemical means not affecting the conductor and the 
bare conductor shall be dried for (15 ± 1) min at (150 ± 3) °C, placed in a desiccator and 
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allowed to cool to room temperature for at least 30 min. The bare conductor shall then be 
weighed to 0,1 mg (M3). 

The loss of mass shall be determined according to the following equation: 

% 100
31

21 ×
−
−

=∆
MM
MM

M  

Two tests shall be made. The two single values shall be reported. 
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Dimenssions in millimetres 
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Section A-A 

A 

IEC   910/12  

Key 

1. Specimen 8. Hole for insertion of the temperature controling device  

2. Specimen 9. Hole for insertion of the thermocouple  

3. Piston 10. Hole for insertion of the loaded piston 

4. Ceramic piston 11. Electrical heating element 

5. Load 12. Temperature controlling device 

6. Metal block (copper or brass) 13. Insulated terminals for connection of the wire specimens 

7. Solts for insertion of the specimens 14. Insulated base plate 

 

Figure 1 – Compression device for the cut-through test 
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Annex A  
(informative) 

 
High temperature failure test 

(applicable to enamelled round wire) 

A.1 General 

High-temperature failure is expressed by the time to failure of a specimen, which is connected 
to a test voltage while exposed to elevated temperature. 

NOTE This test is intended to indicate the performance of wire at temperatures up to 450 °C where overload 
conditions under voltage stress are possible. It is not practical to use this test for conditions which produce failures 
in seconds or in a few minutes because the test duration is substantially longer. 

A.2 Equipment 

The following equipment is used: 

– oven with or without forced air circulation providing a maximum service temperature of 
450 °C. The temperature should not vary from the set temperature by more than ± 5 °C. 
The design of the oven ensures that the specimen reaches the set temperature ± 1 % 
within 3 min. The oven is equipped with appropriate terminals to apply the test voltage in 
accordance with Table A.1. 

– transformer of at least 100 VA providing an alternating test voltage of 50 Hz or 60 Hz 
according to Table A.1, connected to an overcurrent device operating at a current of 
(10 ± 5) mA. To avoid over-voltage surges, a capacitor of 1 µF to 2 µF is connected in 
parallel with the secondary terminals of the transformer. The overcurrent device indicates 
failure and disconnects a corresponding timer. 

Table A.1 – Test voltage 

Increase in diameter  
due to the insulation 

mm 
Test voltage 

(a.c.) 
V 

Over Up to and 
including 

0,024 0,035 65 

0,035 0,050 85 

0,050 0,070 115 

0,070 0,090 165 

0,090 0,130 200 

 

A.3 Specimen 

A specimen is prepared in accordance with 4.4 of IEC 60851-5:2008, Amendment 1:2011. 
Experience has shown that wire with a nominal conductor diameter of about 1 mm and of 
grade 2 has been found convenient to handle and to test. 
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A.4 Procedure 

The specimen is connected to the terminals and placed in the oven preheated to the 
temperature selected for the test. The test voltage is immediately applied and the timer 
started. 

Five specimens are tested. The times to failure are reported. A time to failure below 15 min is 
disregarded. 
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