EESTI STANDARD EVS-EN 1978:2022

Copper and copper alloys - Copper cathodes

3



EVS-EN 1978:2022

EESTI STANDARDI EESSONA NATIONAL FOREWORD

See Eesti standard EVS-EN 1978:2022 sisaldab | This Estonian standard EVS-EN 1978:2022
Euroopa standardi EN 1978:2022 ingliskeelset | consists of the English text of the European
teksti. standard EN 1978:2022.

Standard on joustunud sellekohase teate|This standard has been endorsed with a
avaldamisega EVS Teatajas. notification published in the official bulletin of the
Estonian Centre for Standardisation and
Accreditation.

Euroopa standardimisorganisatsioonid on teinud
Euroopa standardi rahvuslikele liikmetele |Date of Availability of the European standard is
kéttesaadavaks 21.09.2022. 21.09.2022.

Standard on kattesaadav Eesti Standardimis-ja | The standard is available from the Estonian Centre
Akrediteerimiskeskusest. for Standardisation and Accreditation.

Tagasisidet standardi sisu kohta on voimalik edastada, kasutades EVS-i veebilehel asuvat tagasiside vormi
vOi saates e-kirja meiliaadressile standardiosakond@evs.ee.

ICS 77.150.30

Standardite reprodutseerimise ja levitamise digus kuulub Eesti Standardimis- ja Akrediteerimiskeskusele

Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonsesse siisteemi v6i edastamine Ukskdik millises
vormis v8i millisel teel ilma Eesti Standardimis-ja Akrediteerimiskeskuse kirjaliku loata on keelatud.

Kui Teil on kiisimusi standardite autorikaitse kohta, votke palun Gihendust Eesti Standardimis-ja Akrediteerimiskeskusega:
Koduleht www.evs.ee; telefon 605 5050; e-post info@evs.ee

The right to reproduce and distribute standards belongs to the Estonian Centre for Standardisation and Accreditation

No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including
photocopying, without a written permission from the Estonian Centre for Standardisation and Accreditation.

If you have any questions about copyright, please contact Estonian Centre for Standardisation and Accreditation:
Homepage www.evs.ee; phone +372 605 5050; e-mail info@evs.ee



www.evs.ee
/C:UsersmartinDesktopinfo@evs.ee
http://www.evs.ee/

EUROPEAN STANDARD EN 1978
NORME EUROPEENNE
EUROPAISCHE NORM September 2022

ICS 77.150.30 Supersedes EN 1978:1998

English Version

Copper and copper alloys - Copper cathodes

Cuivre et alliages de cuivre - Cathodes en cuivre Kupfer und Kupferlegierungen - Kupfer-Kathoden

This European Standard was approved by CEN on 15 August 2022.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN
member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and
United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2022 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 1978:2022 E
worldwide for CEN national Members.



EVS-EN 1978:2022

Contents Page
D100 QT0) 0 XE U 0 0 ) o, 3
5 00 00 LD ) 4
1 o0 5
2 NOIMALIVE T EIEIICES 1uvrierierrerrarsasssssssssssssrsssssssnssssssssnssssssssssssssssessnsssssassasssssasssssnssnssassmssassassasssnssnssesnsnnsars 5
3 B LS T N0 B0 2 0 ) 1 5
4 D LT ¥y 4 2 L0 ) 4, 6
4.1 11 L= 5 Y 6
0 0 T 1) 4 1<) 1 6
s 2. 4 1 113 ) 6
7 300 TS T 1 01 0 <Y G 6
4.2 g 0 L o 6
5 Ordering iNfOrMAationN ... e 7
6 REQUITCIMEINES .. s s e sa s m s R AR S AR AR R AR RA AR R R R AR AR AR R AR R R AR R R AR R AR R RS 7
6.1 L0703 10300 ] L (0 ) o 7
6.2 EleCtrical PrOPerties ....iimmsmmmismssssssisissssssssssssssssssssssssssssssssssssssssssssssssssssssasasasassssssssssssssssssssssasasasasass 7
6.3 Dimensions aANd tOlEIANICES .....cuiurceriseriiirrssiesssssrssssssrssasssssssssssssssasssassssssssssssssnsssnssanssssssnsssnsssnssssssssssassses 8
6.4 N 001 22 e <03 4 Lo 0 (o) 0 8
7 N2 101 0] 1 0 10
8 B ] o 44 T 4 Lo Y 10
8.1 L E= £ 10
8.1.1 ROULINE QNALYSIS .ucoriririmnmsmsnsnsnsssssssssssssss s s E SRR RS RS RS R AR AR R R e e RS 10
8.1.2 Analysis in cases of diSPULE ......cccunninmsmsimim s ——————————— 10
8.2 Electrical reSiStiVItY ..mmmmnnsssnssssssssssssssssssssssssssssssssssssssnsssassssssssssssssssssssssssssasasasassssssssnsssssssssnses 11
8.2.1 Routine determination of electrical resiStivity ... mm———————— 11
8.2.2 Determination of electrical resistivity in cases of dispute........c——— 11
8.3 2] A 11
8.4 ROUNAING Of FESUILS ....uririirncissnsisrsssssssss s s 11
9 Declaration of conformity and inspection documentation........u——————— 11
9.1 Declaration of CONfOrMILY ... s 11
9.2 Inspection doCUMENTATION ... s sn s ms s n s n s 11
10 1 2 1 41 12
Annex A (normative) Methods for use in cases of dispute, for the sampling of cathodes and

for the preparation of analysis SAMPIES ... ——————————— 13
Annex B (informative) Information on electrical resistivity and conductivity relationships....... 16
33 10) U0 ) 1] 1 17



EVS-EN 1978:2022

European foreword

This document (EN 1978:2022) has been prepared by Technical Committee CEN/TC 133 “Copper and
copper alloys”, the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by March 2023, and conflicting national standards shall be
withdrawn at the latest by March 2023.

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

This document supersedes EN 1978:1998.
In comparison with the previous edition, the following technical modifications have been made:
a) Thereference to EN 1655 has been replaced by EN ISO/IEC 17050-1 and EN ISO/IEC 17050-2.

This is one of a series of European Standards for products manufactured from refined copper grades.
Other products are specified as follows:

— EN 1976, Copper and copper alloys - Cast unwrought copper products
— EN 1977, Copper and copper alloys - Copper drawing stock (wire rod)

Any feedback and questions on this document should be directed to the users’ national standards body.
A complete listing of these bodies can be found on the CEN website.

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia,
Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland,
Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of North
Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Tiirkiye and the United
Kingdom.
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Introduction

This document was prepared to combine the various requirements and methods of test for copper
cathodes, previously dealt with in a range of separate national standards.

Copper cathodes are intended for melting. Cu-CATH-1 (CR001A) is primarily intended for the production
of high conductivity copper, such as for drawing stock. Cu-CATH-2 (CR002A) is intended for the

production of other wrought products for electrical and general purposes.
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1 Scope
This document specifies the composition and property requirements for cathodes of two copper grades,
designated Cu-CATH-1 (CRO01A) and Cu-CATH-2 (CRO02A).

Annex A (normative) describes methods for sampling cathodes for use in cases of dispute between the
purchaser and the supplier. Annex B (informative) gives information on the relationships between
electrical resistivity and conductivity of copper.

2 Normative references

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

IEC 60468, Method of measurement of resistivity of metallic materials

EN 16117-2, Copper and copper alloys - Determination of copper content - Part 2: Electrolytic
determination of copper in materials with copper content higher than 99,80 %

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at https://www.electropedia.org/

— ISO Online browsing platform: available at https://www.iso.org/obp

3.1
cathode
flat, unwrought product made by electrolytic deposition

3.2

lot

quantity of copper cathodes weighing over 25t and up to and including 200t, consisting of one
consignment, or part of one consignment, produced by one refinery

3.3

bundle

total amount of a certain number of cathodes, typically 20 to 60, stacked together and secured, generally
by steel bands

3.4

sample of cathodes

number of cathodes randomly selected from the lot, and considered in total to be representative of the
lot

3.5
cathode sample
portion of one of the sampled cathodes (see 3.4) obtained by systematic cutting of vertical strips





