°
w SLOVENSKI STANDARD

SIST EN 13600:2021
01-julij-2021

Nadomesca:
SIST EN 13600:2013

Baker in bakrove zlitine - Nevarjene bakrene cevi za uporabo v elektrotehniki

Copper and copper alloys - Seamless copper tubes for electrical purposes

Kupfer und Kupferlegierungen - Nahtlose Rohre aus Kupfer fur die Anwendung in der
Elektrotechnik

Cuivre et alliages de cuivre - Tubes:sans soudure len cuivre pour usages électriques

Ta slovenski standard je istoveten, z: EN 13600:2021

ICS:
77.150.30 Bakreni izdelki Copper products
SIST EN 13600:2021 en,fr,de

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



SIST EN 13600:2021

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 13600:2021
httpsy//standards.iteh.ai/catalog/standards/sist/9eea086b-9785-40c7-b8b3-
4facdee8cc85/sist-en-13600-2021



EUROPEAN STANDARD EN 13600
NORME EUROPEENNE
EUROPAISCHE NORM April 2021

ICS 77.150.30 Supersedes EN 13600:2013

English Version

Copper and copper alloys - Seamless copper tubes for
electrical purposes

Cuivre et alliages de cuivre - Tubes sans soudure en Kupfer und Kupferlegierungen - Nahtlose Rohre aus
cuivre pour usages électriques Kupfer fiir die Anwendung in der Elektrotechnik

This European Standard was approved by CEN on 5 March 2021.

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@CEN memberjinto its,own language andnotifiedito 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, Turkey 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

© 2021 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 13600:2021 E
worldwide for CEN national Members.



EN 13600:2021 (E)

Contents Page
EUTOPEAN fOT@WOTI..c...ceieieiissssisisssssmsssssassssssssss s s sssssssssasas s e e e bR SRS AR R R AR AR AR SR RA R AR AR R R R R R AR R AR AR R AR RS 3
1 Y6 0 4
2 J\VL03 44 T2 U A2 Q=T (=) ) 4 Lo 4
3 Terms and defiNItiONS .. ————————————————————————— 4
4 D LTy B b2 U 0] (S, 5
4.1 1 = T <) - 1 5
0 0 T 1<) 4 1<) 1 5
s 7. 74 1 110 ) 5
7 300 TS T 1 01 0 < G 5
4.2 1\ BT <) i 1 o0 4 o ) 5
4.3 g 0 6 L) 6
5 Ordering iNfOrMation ... ———————————— 7
6 REQUITCIMEINIES ... ss s e AR E R AR R AR AR AR AR R AR AR R AR SRR AR R R AR R AR R RS 8
6.1 L0703 10300 U (0 ) o L, 8
6.2 Mechanical Properties... i —————————————————————————_——— 8
6.3 Electrical Propertie s . i i shesiinsisiistm s bue s iie irine s Bis e i 508005 H 50Tt B nnnansnsnsssesenenssnssssnsasassnsases 9
6.4 Freedom from hydrogen embrittlement ... s 9
6.5 DIimensions and tOlETANCES ... feiniisnssssisn o iateisdbsiantan@iniselerasmemssssnssessnssssssssssssssssssssnssessassnssassans 9
CSTRST0 T 0 10 U o L0 D00 0T 4 g () o 1 9
LSTRST0Z 00 @ 1 1= ol i o 1) 9
6.5.3  WaAIl thiCKIIESS c.ueiineesnrsserssnsisssssnsrsmsnsssssasasssnsssnnssssssnssnsssnssasssansass syasssnss nesss cnass sasssasssasnsnssasssnsssnssssssnsssnsssnsssnsnans 9
LRSI N 1 1 1 1 o 9
6.5.5  FOITN t0]@IaNCES. ..iuiiirirsrsrssrssrssssessmsssssnsssssssssssssssssssssassnsssssnsasssassassse sasssnssmssmssassassassassasnsesanssessnssnsansnsnanans 10
6.6 L B2 T 10 2] i 1 0 o <. 10
6.7 N0 22 ol o038 Lo bt o) o 11
7 LT 1111 0 10 11
7.1 =Y 1 =) o | 11
7.2 L 1 B 172 11
7.3 Mechanical and eleCtIiCaAl LSS ...iiiiiimrrerrssrrssrsssesssssssssnsssnsssssssssssssasssssssssssssasssassssssssssasssnsssnsssnssnsss 11
8 B ] o 44 T ¢ Lo Yo 11
8.1 L 1T 172 11
8.2 20 1 0 L o 12
8.3 HAT AN ESS T@ST 1ueivurruriasssrsrssrsssssssarsnsssssnssssssssssssssssssssssssssssssnsasssasssssss sasssessnssessassmssassassasssssanssensnssansnssnssansassanse 12
8.4 Electrical reSistivity teSt. ... s sssssssssasssssssssssssssssssaes 12
8.5 Hydrogen embrittlement teSt..... s ssssssssaes 12
8.6 ST T N 12
8.7 ROUNAING Of TESULLS ...cuuiiriiississssisisssssssssssssss s s s s 13
9 Declaration of conformity and inspection documentation..........um————" 13
9.1 Declaration of CONfOrMILY ... s 13
9.2 Inspection dOCUMENTATION ... s 13
10 Marking, packaging, labelling..........ccu—————————— 13
Annex A (informative) Characteristics of coppers for electrical purposes........cmmm. 23
33 10) U 0T ) 0] 4 25



EN 13600:2021 (E)

European foreword

This document (EN 13600:2021) 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 October 2021, and conflicting national standards shall
be withdrawn at the latest by October 2021.

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 13600:2013.

In comparison with EN 13600:2013, the following changes were made:
a) modification of tolerances on wall thicknesses;

b) update of normative references.

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the
following countries arejboundte' implement jthisy European; Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Kuxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the
United Kingdom.
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1 Scope
This document specifies the composition, property requirements including electrical properties, and

tolerances on dimensions and form for seamless drawn copper tubes for electrical purposes, delivered
in straight lengths or alternatively in level wound coils with the cross-sections and size ranges below:

— for round tubes in straight lengths with outside diameters from 3 mm up to and including 450 mm
and wall thicknesses from 0,3 mm up to and including 10 mm;

— for round tubes in level wound coils with outside diameters from 3 mm up to and including 30 mm
and wall thicknesses from 0,3 mm up to and including 10 mm;

— for square and rectangular tubes with major outside dimension from 5 mm up to and including
150 mm and wall thicknesses from 0,5 mm up to and including 10 mm.

The sampling procedures and test methods for verification of conformity to the requirements of this
document are also specified.

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.

EN 1976, Copper and copper alloys— Cast-unwrought copper products

EN ISO 2626, Copper — Hydrogen embrittlement test (ISO-2626)

EN ISO 6506-1, Metallic materials — Brinell hardness'test"“2-Part 1: Test method (1SO 6506-1)
EN ISO 6507-1, Metallic materials — Vickers'hardness test—-Part1:"Test method (1SO 6507-1)

EN ISO 6892-1, Metallic materials — Tensile testing — Part 1: Method of test at room temperature
(IS0 6892-1)

EN ISO 7438, Metallic materials — Bend test (1SO 7438)
EN ISO 8491, Metallic materials — Tube (in full section) — Bend test (1SO 8491)
3 Terms and definitions

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

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

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

3.1

seamless tube

hollow semi-finished product, circular, square or rectangular in cross-section, having a uniform wall
thickness, which at all stages of production has a continuous periphery

Note 1 to entry:  Tubes with a square or rectangular cross-section can have corners rounded along their whole
length.
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3.2
mean diameter
arithmetical mean of any two diameters normal to each other at the same cross-section of the tube

3.3

deviation from circular form

difference between the maximum and minimum outside diameters measured at any one cross-section
of the tube

[SOURCE: EN 1057:2006+A1:2010, 3.6]

4 Designations
4.1 Material

4.1.1 General

The material is designated either by symbol or by number (see Table 1 and Table 2).
4.1.2 Symbol

The material symbol designation is based on the designation system given in ISO 1190-1.

NOTE Although material symbol designations used in this document might be the same as those in other
standards using the designation system in ISO1190-1,the detailedr composition requirements are not necessarily
the same.

4.1.3 Number

The material number designation is in accordance’with-the system given in EN 1412.
4.2 Material condition

For the purposes of this document, the following designations, which are in accordance with the system
given in EN 1173, apply for the material condition:

D Material condition for the product as cold worked without specified mechanical properties;

H... Material condition designated by the minimum value of hardness requirement for the product
with mandatory hardness requirements;

R... Material condition designated by the minimum value of tensile strength requirement for the
product with mandatory tensile strength, 0,2 % proof strength and elongation requirements.

Products in the H... condition can be specified to Vickers or Brinell hardness. The material condition
designation H... is the same for both hardness test methods.

Exact conversion between the material conditions designated H... and R... is not possible.

Material condition is designated by only one of the above designations.
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4.3 Product
The product designation provides a standardized pattern of designation from which a rapid and
unequivocal description of a product can be conveyed in communication. It provides mutual

comprehension at the international level with regard to products which meet the requirements of the
relevant European Standard.

The product designation is no substitute for the full content of the document.
The product designation for products to this document shall consist of:

a) denomination (tube);

b) number of this document (EN 13600);

c) material designation, either symbol or number (see Table 1 and Table 2);
d) material condition designation (see Table 3);

e) cross-sectional shape (the following designations shall be used, as appropriate: RND for round, SQR
for square, RCT for rectangular);

f) nominal dimensions:
1) round tube in straight lengths: outside diameter x wall thickness x length
[either as manufactured length (ML) or fixed length (FL) (see 6.5.4)];
2) round tube in level wound coils: outside diameter x wall thickness x nominal coil weight;
3) square or rectangulartubé:‘across-flats'dimension(s)’x“wall thickness x’length
[either as manufactured length (ML) or fixed length (FL) (see 6.5.4)].

The derivation of a product designation is shown in Example 1 and other typical product designations
are shown in Examples 2 and 3.
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EXAMPLE 1 Tube for electrical purposes conforming to this document, in material designated either Cu-ETP or
CWO004A4, in material condition R250, round, with nominal outside diameter 100 mm and nominal wall thickness
5 mm, as manufactured length 3 000 mm, will be designated as follows:

Tube — EN 13600 — Cu-ETP — R250 — RND100 x 5 x 3000ML
or

Tube — EN 13600 — CW004A — R250 — RND100 x 5 x 3000ML

Denomination

Number of this document

Material designation

Material condition designation

Cross-sectional shape, nominal cross-sectional dimension,
length in millimetres and length tolerance class

EXAMPLE 2 Tube for electrical purposes conforming to this document, in material designated either Cu-OF or
CWO008A, in material condition H065, square, nominal width across-flats 120 mm, nominal wall thickness 10 mm,
fixed length 4 500 mm, will be designated as follows:

Tube EN 13600 — Cu-OF — H065 — SQR120 x 10 x 4 500FL
or;
Tube EN 13600 — CW008A — HO065 — SQR120 x 10 x 4 500FL

EXAMPLE 3 Tube for electrical purposes conforming to this document, in material designated either CuAg0,10
or CW0134, in material condition R290, rectangular, with nominal widths across-flats 140 mm and 80 mm,
nominal wall thickness 5 mm, fixed length 3' 500 mm, will be designated as follows:

Tube EN 13600 — CuAg0,10 — R290 — RCT140 x 80 x 5 x 3 500FL

or;

Tube EN 13600 — CW013A — R290 — RCT140 x 80 x 5 x 3 500FL
5 Ordering information

In order to facilitate the enquiry, order and confirmation of order procedures between the purchaser
and the supplier, the purchaser shall state on his enquiry and order the following information:

a) quantity of product required (mass, number of tubes);
b) denomination (tube);

¢) number of this document (EN 13600);

d) material designation (see Table 1 and Table 2);

e) material condition designation (see 4.2 and Table 3);

f)  nominal dimensions:
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1) round tube in straight lengths: outside diameter x wall thickness x length
[either as manufactured length (ML) or fixed length (FL) (see 6.5.4)];
2) round tube in level wound coils: outside diameter x wall thickness x nominal coil weight;

NOTE  For round tubes, upon agreement between purchaser and supplier, the inside diameter can be
used as an alternative to the wall thickness.

3) square or rectangular tube: across-flats dimension(s) x wall thickness x length
[either as manufactured length (ML) or fixed length (FL) (see 6.5.4)].

It is recommended that the product designation, as described in 4.3, is used for items b) to f).
In addition, the purchaser shall also state on the enquiry and order any of the following, if required:

g) test method to be used for the measurement of hardness, i.e. Vickers or Brinell (see 8.3);

h) whether special tolerances on dimensions and form are required;

i) whether special surface conditions are required (see 6.7);

j)  whether deburring is required (see 6.5.4.1);

k) whether a declaration of conformity is required (see 9.1);

1) whether an inspection document is required, and if so, which type/(see 9.2);

m) whether there are any special requirements for marking, packaging or labelling (see Clause 10).

EXAMPLE Ordering details for 1 000 pieces tube for electrical purposes conforming to EN 13600, in material
designated either Cu-ETP or CW0044, in material condition R250, round, with nominal outside diameter 100 mm
and nominal wall thickness 5 mm, as manufactured length 3 000 mm:

1 000 pieces Tube EN 13600 — Cu-ETP — R250 — RND100 x 5 x 3000ML

or;

1 000 pieces Tube EN 13600 — CW004A — R250 — RND100 x 5 x 3000ML

6 Requirements
6.1 Composition

The composition shall conform to the requirements for the appropriate material given in Table 1 and
Table 2.

NOTE For characteristics of coppers for electrical purposes, see Annex A.
6.2 Mechanical properties

The mechanical properties shall conform to the appropriate requirements given in Table 3. The tests
shall be carried out in accordance with either 8.2 (tensile test) or 8.3 (hardness test).
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6.3 Electrical properties

The electrical properties shall conform to the appropriate requirements given in Table 4. The test shall
be carried out in accordance with 8.4.

6.4 Freedom from hydrogen embrittlement

Tubes in copper grades Cu-OF (CW008A), CuAg0,10P (CW016A), CuAg0,10(0OF) (CW019A), Cu-PHC

(CW020A) and CuHCP (CWO021A) shall show no evidence of cracking, when tested and visually
examined in accordance with 8.5.

6.5 Dimensions and tolerances

6.5.1 Outside dimensions

The dimensional tolerances are applied on the outside dimensions and wall thickness, if not otherwise
agreed between the purchaser and the supplier.

For round tubes, the diameter shall conform to the tolerances given in Table 5.

For square and rectangular tubes, the outside dimensions shall conform to the tolerances given in
Table 6.

6.5.2 Corner radii

The corner radii of square and rectangular tubes shall conform to the requirements given in Table 7.
6.5.3 Wall thickness

The wall thickness of round, square and rectangular tubes, measured at any one point, shall conform to
the tolerances given in Table 8.

6.5.4 Length

6.5.4.1 General
Tubes shall be supplied either in manufactured lengths or fixed lengths, with ends either sawn or
sheared.

If deburring of the cut ends of the tubes is required, it shall be agreed between the purchaser and the
supplier [see Clause 5, list entry j)].

6.5.4.2 Manufactured lengths
Manufactured lengths (ML) shall be supplied in the nominal lengths. The tolerances are by agreement
between the purchaser and the supplier.

It is permissible for 10 % of the number of tubes in a consignment to be shorter, but not less than 50 %
of the nominal length.

6.5.4.3 Fixed lengths

Tubes supplied as fixed lengths (FL) shall conform to the tolerances given in Table 9.

The deviation from squareness of the cut shall be a maximum of 2 % of the diameter or major across-
flats dimension of the tube and is included in the fixed length tolerance.
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