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INTERNATIONAL ELECTROTECHNICAL COMMISSION 40 

____________ 41 

 42 

CONDUCTORS FOR OVERHEAD LINES - ALUMINIUM AND ALUMINIUM 43 

ALLOY WIRES FOR CONCENTRIC LAY STRANDED CONDUCTORS 44 

 45 

FOREWORD 46 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 47 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 48 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 49 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 50 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 51 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 52 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 53 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 54 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 55 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 56 
consensus of opinion on the relevant subjects since each technical committee has representation from all 57 
interested IEC National Committees.  58 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 59 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 60 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 61 
misinterpretation by any end user. 62 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 63 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 64 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 65 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 66 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 67 
services carried out by independent certification bodies. 68 

6) All users should ensure that they have the latest edition of this publication. 69 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 70 
members of its technical committees and IEC National Committees for any personal injury, property damage or 71 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 72 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 73 
Publications.  74 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 75 
indispensable for the correct application of this publication. 76 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 77 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 78 

IEC 62641 has been prepared by IEC technical committee 7: OVERHEAD ELECTRICAL 79 
CONDUCTORS. It is an International Standard. 80 

This International Standard cancels and replaces IEC 60104:1987 Edition 2.0, IEC 60121:1960 81 
Edition 1.0, IEC 60889:1987 Edition 1.0 and IEC 62004:2007 Edition 1.0. 82 

The text of this International Standard is based on the following documents: 83 

Draft Report on voting 

7/696/CD 7/700A/CC 

 84 
Full information on the voting for its approval can be found in the report on voting indicated in 85 
the above table. 86 

The language used for the development of this International Standard is English. 87 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 88 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 89 
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at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 90 
described in greater detail at http://www.iec.ch/standardsdev/publications. 91 

The committee has decided that the contents of this document will remain unchanged until the 92 
stability date indicated on the IEC website under webstore.iec.ch in the data related to the 93 
specific document. At this date, the document will be  94 

• reconfirmed, 95 

• withdrawn, 96 

• replaced by a revised edition, or 97 

• amended.  98 

 99 
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INTRODUCTION 100 

The purpose of this standard is threefold. 101 

First, it is to group together similar wire materials that share the same general characteristics 102 
and therefore the same test procedures and requirements. These wires are existing aluminium 103 
and aluminium alloy wires from IEC 60104, IEC 60121, IEC 60889 and IEC 62004 as well as 104 
from EN 50183.  105 

Secondly, this format allows an easier standard maintenance, as multiple wire materials are 106 
covered by a single standard instead of separate documents. 107 

Thirdly, this standard indicates the most used wire materials worldwide, based on the 108 
cooperation agreement between IEC and CENELEC, an IEC questionnaire in 2017 (7/672/Q, 109 
Annex A) and a CENELEC questionnaire (7X/SEC0056/CC). The standardized materials form 110 
a good basis which may be extended by others used in regions and countries.  111 
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CONDUCTORS FOR OVERHEAD LINES - ALUMINIUM AND ALUMINIUM 112 
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 114 

 115 

 116 

1 Scope 117 

This document specifies the mechanical and electrical properties of round and formed wires for 118 
equivalent diameters up to the values as per Table 3 for aluminium and aluminium alloys and 119 
as per Table 4 for thermal resistant alloys. This document is applicable to aluminium and 120 
aluminium alloy wires for the manufacture of concentric lay overhead electrical stranded 121 
conductors with or without gap(s) for power transmission purposes.  122 

The various materials and their designations are listed in Table 1. For calculation purposes, the 123 
values listed in Table 1 shall be used. 124 

2 Normative references 125 

The following documents are referred to in the text in such a way that some or all of their content 126 
constitutes requirements of this document. For dated references, only the edition cited applies. 127 
For undated references, the latest edition of the referenced document (including any 128 
amendments) applies. 129 

IEC 60028,  International standard of resistance for copper 130 

IEC 60050,  International electrotechnical vocabulary 131 

IEC 60468,  Method of measurement of resistivity of metallic materials 132 

IEC TR 61597, Overhead electrical conductors - calculation methods for stranded bare 133 
conductors 134 

ISO 6892-1,  Metallic materials - tensile testing - part 1: method of test at room temperature 135 

ISO 7801,  Metallic materials - wires - reverse bend test 136 

ISO 7802,  Metallic materials - wires - wrapping test 137 

3 Terms and definitions 138 

For the purposes of this document, the terms and definitions given in IEC 60050 and the 139 
following terms and definitions apply. 140 

ISO and IEC maintain terminological databases for use in standardization at the following 141 
addresses:  142 

• IEC Electropedia: available at http://www.electropedia.org/ 143 

• ISO Online browsing platform: available at http://www.iso.org/obp 144 

3.1  145 
aluminium 146 
all types of aluminium and aluminium alloys (Ax, ALx in Table 1, 3.13 and 4) 147 

3.2  148 
annealed aluminium 149 
heat treated aluminium (A0 and AL0 in Table 1) for increasing its ductility, reducing its hardness 150 
and strength and having constant mechanical and electrical properties even at temperatures up 151 
to 250°C 152 
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3.3  153 
equivalent diameter 154 
the diameter of a round wire, which would have the same cross section area of a given formed 155 
wire 156 

3.4  157 
formed wire 158 
a drawn or rolled metal wire having a constant non-circular cross-section 159 

3.5  160 
lot 161 
a group of production units of one type and size of wire, which was manufactured by the same 162 
manufacturer during the same time period under similar conditions of production. 163 

Note: A lot can consist of part or all of a purchased quantity. 164 

3.6  165 
nominal 166 
the value of a measurable property to which tolerance is applied. Nominal values are target 167 
values 168 

3.7  169 
production unit 170 
a coil, reel, spool, or other package of wire that represents a single usable length 171 

3.8  172 
residual strength ratio 173 
the ratio of the measured tensile strength at room temperature of a wire previously submitted 174 
to heating, to its measured tensile strength at room temperature prior to heating (to be applied 175 
only to thermal resistant aluminium alloys) 176 

3.9  177 
round wire 178 
a filament of drawn metal having a constant circular cross-section 179 

3.10  180 
sample 181 
specimen or specimens removed from a production unit or units which is considered to have 182 
properties representative of a lot 183 

3.11  184 
specimen 185 
a length of wire removed for test purposes 186 

3.12  187 
thermal resistance 188 
the capacity of a thermal resistant aluminium alloy to have a residual strength ratio of not less 189 
than 0,90 after heating 190 

3.13  191 
thermal resistant aluminium alloy 192 
all types of aluminium alloys (ATx in Table 1) designed to operate continuously higher than that 193 
of conventional aluminium alloy wires or hard-drawn aluminium wires with a maximum allowable 194 
continuous operation temperature indicated in Table 5 195 

Note: As per CIGRE TB 643, conventional conductor systems [using aluminum alloy or hard-drawn aluminum wires] 196 
are traditionally rated at 75°C continuous operation. 197 
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4 Material 198 

The aluminium content of annealed and hard-drawn aluminium wires (A0, A1, AL0, AL1 in 199 
Table 1 shall not be less than 99.5%, aluminium alloys (A2, A3, A4, AL2, AL3, AL4, AL5 in 200 
Table 1 shall be heat-treated aluminium-magnesium-silicon alloys and thermal-resistant 201 
aluminium alloys (ATx in Table 1) shall be aluminium-zirconium alloys. The wires shall be of 202 
the required composition to achieve the mechanical, electrical and thermal-resistant (if required) 203 
properties specified hereinafter. 204 

If required by the purchaser, the manufacturer shall provide a copy of the analysis certificate of 205 
the raw material. 206 

5 Joints 207 

Joints may be made in wires prior to final drawing. A joint may also be made in the finished wire 208 
providing: 209 

– The weight of the production unit with a joint is at least 500 kg; 210 

– There shall be no more than one joint in such production units made before final drawing; 211 

– By lot, the amount of production units with joints is less than or equal to 10% of the total 212 
amount of production units; 213 

– when requested by the purchaser, the manufacturer shall provide evidence that the joints 214 
have a tensile strength of not less than 130 MPa for all wires except A0. 215 

The production units containing a joint made in the finished wire shall be clearly identified. 216 

6 Tests 217 

6.1 General 218 

Tests shall be made by the manufacturer on the wires to demonstrate their conformance to this 219 
standard. All described tests are sample tests except the 400h thermal resistance test which is 220 
a type test. The following test descriptions refer to non-stranded wires. In the case of formed 221 
wires, use the equivalent diameter instead of diameter and secure the wire in the jaws as per 222 
Annex A.  223 

6.2 Place of testing 224 

Unless otherwise agreed between the purchaser and the manufacturer at time of ordering, all 225 
tests shall be carried out at the manufacturer’s works. 226 

6.3 Sampling rate 227 

Specimens for tests specified in clause 6 shall be taken by the manufacturer from samples of 228 
at least 10% of each lot. 229 

Alternatively, if a quality assessment procedure is in place and implemented, the sampling rate 230 
shall be subject to agreement between the manufacturer and purchaser. 231 

6.4 Test methods 232 

6.4.1 Appearance 233 

The surface of the wire shall be visually examined to ensure that it is smooth and free from all 234 
imperfections including but not limited to cracks, unevenness, striation and inclusion 235 
(particularly copper particles) which may compromise the performance of the final product. 236 
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