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Foreword

This document (CEN/TS 13388:2015) has been prepared by Technical Committee CEN/TC 133 “Copper and
copper alloys”, the secretariat of which is held by DIN.

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

This document supersedes [CEN/TS 13388:2013.

In comparison with CEN/TS 13388:2013, the following changes were made:

a) modifications regarding materials and compositions from EN 12420:2014, EN 13600:2013, EN 13601:2013
dN 13602:2013

and considered;
b) last paragraph of the “Scope” deleted;
c) 3.5 “Composition of filler metals” deleted;
d) 4.4 “Filler metals” deleted;
e) Clause 5 “Copper and copper alloys standardised by other CEN Technical Committees” deleted;
f)  Clause 6 “Copper and copper alloys registered by CEN/TC 133" deleted.
According to the CEN-CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to announce this Technical Specification: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece,

Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.
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Introduction

CEN/TC 133 “Copper and copper alloys” was established in 1988 to prepare and maintain standards in the field of
unwrought, wrought and cast products made from copper and copper alloys. Its responsibilities included
developing, defining, specifying and giving guidance on, as appropriate, material compositions, designations,
terminology, dimensions and tolerances, mechanical and physical characteristics, conditions of delivery and
methods of testing peculiar to copper and copper alloys.

During the development of standards for copper and copper alloy products, the experts realized the necessity and
seized the opportunity:

a) to coordinate and in some cases also to rationalize the composition limits which already existed for the various
product forms;

b) to establish unique, new and identifiably European designations for copper and copper alloys, including a
numerical option to be particularly convenient for computerized handling;

c) to confirm, clarify and redefine where necessary, the terminology which already existed in common usage, at
the international level or in customs nomenclature.

CEN/TC 133 decided, in view of the new form of presentation and new parameters for the description and provision

of information on copper and copper alloy products, to prepare and publish the present consolidation and summary
of essential details.
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1

Scope

This Technical Specification provides a summary of material designations, compositions and the product forms in
which they are available, for coppers and copper alloys standardized in European Standards by CEN/TC 133
“Copper and copper alloys”.

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.

N 1978, Copper and copper alloys — Cast unwrought copper products

N 1982:2008, Copper and copper alloys — Ingots and castings

3

3.1

Compositions of coppers and copper alloys standardised by CEN/TC 133

Composition of coppers

The symbol and number designations and compositions of copper grades are given in the following tables:

Table 1.1 — Composition of copper cathodes according to EN 1978:1998, Cu-CATH-1 (CR001A) and Cu-
CATH-2 (CR002A)

Table 1.2 — Composition of unalloyed copper grades made from Cu-CATH-1 (CR001A) according to EN 1978

Table 1.3 — Composition of unalloyed copper grades, other than those made from Cu-CATH-1 (CRO01A)
according to EN 1978

Table 1.4 — Composition of phosphorus-containing copper grades

Table 1.5 — Composition of silver-containing copper grades (silver-bearing coppers)

3.2 Composition of copper alloys

The symbol and number designations and compositions of copper alloys are given in the following tables:

6

Table 2 — Composition of copper alloys, low alloyed (less than 5 % alloying elements)
Table 3 — Composition of copper-aluminium alloys

Table 4 — Composition of copper-nickel alloys

Table 5 — Composition of copper-nickel-zinc alloys

Table 6 — Composition of copper-tin alloys

Table 7 — Composition of copper-zinc alloys, binary

Table 8 — Composition of copper-zinc-lead alloys

Table 9 — Composition of copper-zinc alloys, complex
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3.3 Composition of master alloys

The symbol and number designations and compositions of master alloys in accordance with EN 1981:2003 are
given in Table 11.

3.4 Composition of ingots and castings

The symbol and number designations and compositions of ingots and castings in accordance with EN 1982:2008
are given in the following tables:

— Table 12.1 — Ingots and castings — Copper and copper-chromium alloys — Compositions and casting
processes

— Table 12.2 — Ingots and castings — Copper-zinc alloys — Composition and casting processes

— Table 12.3 — Ingots and castings — Copper-tin alloys — Composition and casting processes

— Table 12.4 — Ingots and castings — Copper-tin-lead alloys — Composition and casting processes
— Table 12.5 — Ingots and castings — Copper-aluminium alloys — Composition and casting processes

— Table 12.6 — Ingots and castings — Copper-manganese-aluminium alloys — Composition and casting
processes

— Table 12.7 — Ingots and castings — Copper-nickel alloys — Composition and casting processes
3.5 Composition of copper and copper alloy scrap

The symbol and number designations and compositions of copper and copper alloy scrap in accordance with
N 12861:1999 are given in Table 13.

4 Available product forms of copper and copper alloys

4.1 Wrought coppers and copper alloys

The product forms and applicable standards are given in Table 10.

4.2 Master alloys

The product forms are given in Table 11.

4.3 Ingots and castings

The product forms are given in Tables 12.1 to 12.7.

4.4 Scrap

The product forms are given in Table 13.

4.5 Copper and copper alloy grooved contact wires

The product forms are given in Table 14.
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Table 1.1 — Composition of copper cathodes according to EN 1978:1998, Cu-CATH-1 (CR001A) and Cu-CATH-2 (CR002A)

Composition in % (mass fraction)

Material designation Sum of elements
Element| Cu Ag As Bi Cd | Co | Cr Fe Mn | Ni P Pb S Sb Se Si | Sn Te Zn | listed in this table
other than copper
Symbol Number
min — — — — — | =] = — — | = | = — — — — — | — — — —
Cu-CATH-1 | CRO01A
max. | — ]0,0025| 0,00052 [0,00020P| —@ | —C | —2a [0,0010°| —@ | —C | —@ | 0,0005 | 0,001 59 | 0,000 42 |0,000 20°| —C | —C |0,000 20°| —C {0,006 5
min. |99,008| — — — — | = | — — R [ — — — — — — | — — — —
Cu-CATH-2 | CR002A
max. — — — 0,0005 | — | — | — — — | = | = 0,005 — — — — | — — — |0,03 excluding Ag

@  (As+ Cd+ Cr+ Mn + P + Sb) maximum 0,001 5 %.
b (Bi + Se + Te) maximum 0,000 3 %, of which (Se + Te) maximum 0,000 30 %.

C  (Co+Fe+Ni+Si+Sn+2Zn)maximum 0,002 0 %.

d  The sulfur content shall be determined on a cast sample.
€ Including silver up to a maximum of 0,015 %.
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Table 1.2 — Composition of unalloyed copper grades made from Cu-CATH-1 (CR001A) according to

Material designation Composition in % (mass fraction)
Symbol Number
unwrought| wrought |Element| Cu Ag As Bi Cd Co Cr Fe Mn Ni O P Pb
copper | copper
min. — — — — — — — — — — — — —
Cu-ETP1 | CRO03A |CWOO3A| ax | — ] 00025 |0,000520,0002000 —a | —¢ | —a |ooo106| —a | —c | 0040 | —a |00005
min. — — — — — — — — — — — — —
Cu-OF1 | CR007A | CWO007A max. _ 0,0025 0,000 52(0,000 200 —a _GC —a (0,0010C _a _¢C _d —a 0,000 5
Cu-OFE | CRO09A |cwoooA| ™ | 9999 |  — — — — - - — — — - — —
max. — 0,002 5 | 0,0005 {0,000 20| 0,000 1 — — 0,0010 | 0,0005 | 0,001 0 —d 0,000 3 | 0,000 5
min. 99,99 — — — — — — — — — — 0,001 —
Cu-PHCE| CR022A | CW022A max. — 0,0025 | 0,0005 |0,00020]| 0,000 1 — — 0,0010 | 0,0005 | 0,0010 —d 0,006 | 0,0005
Material designation Composition in % (mass fraction)
Elements listed in this
Symbol Number table other than copper
Element S Sb Se Si Sn Te Zn
unwrought | wrought .
total excluding
copper copper
min. — — — — — — — —
Cu-ETP1 CRO03A CWO003A max. 0,001 5 000043 | 0,000 200 ¢ ¢ 0,000 20b ¢ 0,006 5 (0]
min. — — — — — — — —
Cu-OF CROO7A | CWoo7A max. 0,0015 | 0,00042 | 0,000 20P —C —C 0,000 20P —C 0,006 5 ©
min. — — — — — — — —
Cu-OFE | CRO09A | CWO09A | . 0,0015 | 00004 | 0,00020 _ 0,0002 | 0,00020 | 0,000 1 _ —
min. — — — — — — — —
Cu-PHCE | CRO022A | CW022A | 0,0015 | 00004 | 0,00020 _ 0,0002 | 0,00020 | 0,000 1 _ —
@  (As+Cd + Cr+ Mn+P + Sb) max. 0,001 5 %.
b (Bi + Se + Te) max. 0,000 3 %, of which (Se + Te) max. 0,000 30 %.
C  (Co+ Fe+Ni+Si+Sn+2Zn)max. 0,002 0 %.
d  The oxygen content shall be controlled by the manufacturer so that the material conforms to the hydrogen embrittlement requirements of .
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Table 1.3 — Composition of unalloyed copper grades,
other than those made from Cu-CATH-1 (CR001A) according to

Material designation Composition in % (mass fraction)
Symbol Number Other elements
unwrought | wrought |Element| Cuy?@ Bi O Pb (see note)
copper copper total excluding
min. 99,90 — — — —
Cu-ETP CRO004A | CWO004A max. - 0,000 5 0,040b 0,005 0,03 Ag, O
min. 99,90 — — — —
Cu-FRHC | CRO05A | CWO005A ’ Ag, O
max. | — | — |o0040b| — 0,06 d 9
min. 99,90 — — — — .
Cu-FRTP | CRO06A | CWO06A | "~ |~ " — oo | — 0.05 Ag, Ni, O
min. 99,95 — — — —
Cu-OF CRO08A | CWO008A max. - 0,000 5 ¢ 0,005 0,03 Ag
NOTE The total of other elements (than copper) is defined as the sum of Ag, As, Bi, Cd, Co, Cr, Fe, Mn, Ni, O, P, Pb, S,
Sb, Se, Si, Sn, Te and Zn, subject to the exclusion of any individual elements indicated.
@ Including silver, up to a maximum of 0,015 %.
Oxygen content up to 0,060 % is permitted, subject to agreement between the purchaser and the supplier.
C  The oxygen content shall be controlled by the manufacturer so that the material conforms to the hydrogen embrittlement requirements of|
EN 1976.
d Higher total impurities content is permitted, subject to agreement between the purchaser and the supplier.
Table 1.4 — Composition of phosphorus-containing copper grades
Material designation Composition in % (mass fraction)
Symbol Number Other elements
unwrought | wrought Element| Cua Bi P Pb (see note)
copper copper total excluding
min. 99,95 — 0,001 — —
Cu-PHC CR020A | CWO020A max. —10,0005| 0006 | 0,005 0,03b Ag, P
min. 99,95 — 0,002 — —
Cu-HCP CR021A | CWO021A max. o 0,0005| 0.007 | 0,005 0,03b Ag, P
min. 99,90 — 0,005 — — .
Cu-DLP CR023A | CWO023A max. T 0,0005| 0013 | 0,005 0,03 Ag, Ni, P
min. 99,90 — 0,015 — —
Cu-DHP | CRO24A | CW024A | - | " — | om0 | = Ik —
min. 99,90 — 0,04 — — .
Cu-DXP | CR025A — max. | — |0,0005| 006 |0005| 003 Ag, Ni, P
NOTE The total of other elements (than copper) is defined as the sum of Ag, As, Bi, Cd, Co, Cr, Fe, Mn, Ni, O, P, Pb, S,
Sb, Se, Si, Sn, Te and Zn, subject to the exclusion of any individual elements indicated.
@ Including silver, up to a maximum of 0,015 %.
b The oxygen content shall be controlled by the manufacturer so that the material conforms to the hydrogen embrittlement requirements of]
EN 1976,
C  If required, the permitted total of elements, other than silver and phosphorus, should be agreed between the purchaser and the supplier.
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Table 1.5 — Composition of silver-containing copper grades (silver-bearing coppers)

Material designation Composition in % (mass fraction)
Symbol Number Otrzseé:f;?:)nts
unwrought | wrought |Element| Cu | Ag Bi O P
copper copper total | excluding
CuAg0,04 CROMA | cwot1a | M Rem. 8’82 00005 | 0oso| — | ooa | As©
CuAg0,07 CRO12A | cwot2a | M Rem. 8’82 00005 | 0oso| — | ooa | AsO
CuAg0,10 CRO13A | cwo13a | M Rem. 8’?2 00005 | 0os0| — | ooa | As©
CuAg0,04P | CRO14A | CWot4A | M |Rem-J 888 | | — 1000 — | AgP
CuAg0,07P | CRO15A | cwotsa | M- [Rem- 008 | | — 10007 | AgP
CuAg0,10P | CRO16A | Cwotea [ MM Rem. 8’?2 00005 | _a 8’88; oos | AsP
CuAg0,04(OF)| CRO17A | cwoiza | M7 Rem. 8’82 00005 —a | — locoss| Ae©
CuAg0,07(OF)| CRO18A | cwotsa [ M7 Rem. 8’82 00005 —a | — locoss| A0
CuAg0,10(OF)| CRO19A | cwotea [ M1 Rem. 8’?3 0go0s| 2| — locoss| 490
NOTE The total of other elements (than copper) is defined as the sum of Ag, As, Bi, Cd, Co, Cr, Fe, Mn, Ni, O, P, Pb, S,
Sb, Se, Si, Sn, Te and Zn, subject to the exclusion of any individual elements indicated.
@  The oxygen content shall be controlled by the manufacturer so that the material conforms to the hydrogen embrittiement
requirements of .
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Table 2 — Composition of copper alloys, low alloyed (less than 5 % alloying elements) (7 of 2)

itya
Material designation Composition in % (mass fraction) De;1$|tg
g/em
Symbol Number |Element| Cu | Al | Be | Co | Cr | Fe [ Mn | Ni | P | Po | s | si | sn | Te | zn | zr [Others
total | approx.

min. Rem.| — 1,6 — — — — — — — — — — — — — _

CuBe1,7 cwiooc | r 1T Tl s los ] — o2 —losl | Z | Z | Z 1212|202 o5 83
min. Rem.| — 1,8 — — — — — — — — — — — — — _

CuBe2 cwrote [ T 2 2t s | — o2 | —loes| — | | Z | Z | Z|Z|Z|Z|os| 83
min. Rem.| — 1,8 — — — — —_ — 0,2 — — — — — — _

CuBe2Pb cwroze [ 1TE) Tl o0 s | Z o | Zlos| —loes | | Z | 2|2 2|2 o5 82
. min. Rem.| — 0,4 0,8 — — — 0,8 — — — — — — — — _

CuCotNitBe | cwitosc | " |7 T | 0 el T S T | 22 2 2222 2 e | 88
min. Rem.| — 04 | 2,0 — — — — — — — — — — — - —

CuCo2Be cwroac [ TS T s “ e | Z s | — | Z I Z 222225 | 8
min. Rem.| — — — 0,5 — — — — — — — — — — — —

CuCr1 cwiosc | 1T T T T Sl — Z 2 2 2o 2| 222 ez 8o
min. Rem.| — — — 0,5 — — — — — — — — — — 1003 | —

cuCrizr cwioec | 1T T T T s lesl — 2 2 2ol Z | 2 Z 650z | 89
min. Rem.| — — — — 2,1 — — 10,015 — — — — — | 0,05| — —

CuFe2P CWI07C | e | = | — | — | — | — | 26| — | — |o15|003| — | — | — | — |o20| — | 02| B8
. min. Rem.| — — —_ —_ — — 0,8 | 0,15 — — — — — — — _

CuNi1P cwiogc | "% \T) T T T T 22 lom| Z |2 22222 oq| s
iaa: min. Rem.| — — — — — — 1,0 — — — 0,4 — - — - —

CuNi1Si cwrooc | % \T) T T T T s lor el Zlooe| Z oz | Z 2|22 | os| o8
. min. Rem.| — 0,2 — — — — 1,4 — — — — — — — _ _

CuNi2Be cwitoc | o 1T T o los | — o2 | — el | Z 2| Z 2122 2 o5 | 8%
i min. Rem.| — — — — — — 1,6 — — — 0,4 — — — — —

CuNi2sSi Cw111C max. o B B . . 0.2 0.1 0’5 — | 002 B 08 _ _ _ _ 03 8,8
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Table 2 (2 of 2)

Material designation Composition in % (mass fraction) D;:;:tga
Symbol Number |Element| Cu | Al | Be | Co | Cr | Fe [ Mn | Ni | P | Pb | S | Si | sn | Te | zn | zr Ottohtzlrs AppIOX.
CuNi3Si1 cwiizg | M- (Remop o) o ) 02 | o1 ﬁ:g ~ loo2| — ?:2 | Z | Z |05 | 88
CuPb1P cwiiag | Mo (Remop o) o T T T T T 8:8?3 ?;; | =2 Z o] 8o
CusP cwiag | M- Remol o) o T T T T T 8:8?3 — 8:? _ | Z | Z | Z o1 ]| 80
Cusi CW115C m':X Rem. 002 — | — | Z loslor | — |oo2|oos| — 2;8 | — 15| — | o5 | 88
CuSi3Mn1 cwitec [ M| Rem. oos| — | Z | Z | o2 ?:; ~ 1005 |00s5| — 52 | _|oa| — | o5 | 88
CuSn0,15 CW117C m‘:x Rem.) — | — | — | = 002 | — loo2loos| — | — | = 8:12 — lot0| — |o10]| 8°
CuTeP CW118C m‘:x Rem\ — | = | = | - | - || 8:8?3 _ | Z | Z 8:‘71 _ | | oq | B9
Cuzno,5 cw119C m‘:x Rem\ — | = | = | - | - || 02| — | — | — | Z | (1):(1) _ | o1 | 89
Cuze SUEEC I R e A e A Al e R e i I PR
Cusiazn2P | cwizic | M- (Remp T T o o 020 | 0.20 8:% ot0| — §§ _ | Z ;;8 _ | 02| 86
@ For information only.
Documents

Document Sharin‘%Hub

Full document details: PD CEN/TS 13388:2015


http://www.avadocuments.com/doc/pd-cen-ts-13388-2015
http://www.avadocuments.com/doc/pd-cen-ts-13388-2015

PD CEN/TS 13388:2015
CEN/TS 13388:2015 (E)

Table 3 — Composition of copper-aluminium alloys

Material designation Composition in % (mass fraction) Density?
g/cm3
Symbol Number [Elemen{ Cu | Al [As| Fe |Mn|Ni| P |Pb|si|sn|zn OO
total | approx.
min. |Rem.|{40|01| — |—|—| — |—|—| — | — | —
CuAlSAs CW300G | o | Z |65/04] 02 |02]02] — lo02 —|005| 03] 03| 82
. min. |Rem.|60|—| 05 | —|—| — |—|20| — | — | —
cuaiesizFe | cw3o1G [ v | R85 T 0 e T el o1 [0a | 02 | 77
; min. |[Rem.|63|—| — |—|—| — |—|[15| — | — | —
CullTsiz CW302G | max. | — | 76|—| 03 |02]02] — [.0522|02|05] 02 | "7
min. |Rem. |{65|— | 15 |—|—| — |—|—| — | — | —
CuAlgFe3 CW303G | |\ | — |85/ —| 35 |10[10 — lpos02]01]|05]|02]| 77
; min. |Rem. 80| —| 10 | — |20 — |—|—|— | — | —
CuAl9Ni3Fe2 | CW304G | max. | — |95|—| 3.0 |25/40] — [p.0s01]01|02] 03| "*
min. |Rem. |90|— | 05 |—|—| — |—|—| — | — | —
CuAltOFe1 | CW305G | . | " |100|—| 15 05|10 — [0,0202|01|05] 02 | 78
min. |Rem. 90| —| 20 (15| —| — |—|—| — | — | —
CuAl10Fe3Mn2 CW306G | . | " |110/—| 40 35|10 — [00502|01]05]| 02| "®
: min. |Rem.|85|— |30 |—|40| — |—|—| — | — | —
CuAl1ONiSFed | CW307G | o | " 110/ —| 50 |1,0/60| — [0,0502|01|04] 02 | 78
; min. | Rem. |105| — | 50 |— |50 — |—|—| — | — | —
CuAlt1FesNi6 | cW308G | M | ReM- 1051 — | 50 | = 150) — | ot o8| 0n | T
min. |[Rem.|40|—1|015|—|—| — |—|—10,3|40| — 8,2
CuAlsznssn1 | cw3oge | M | Rem- [ 48— 015 | =) = o 08 28]
a8  For information only.
Table 4 — Composition of copper-nickel alloys
Density
Material designation Composition in % (mass fraction) a
g/cm3
Symbol | Number [Element Cu | C | Co |Fe [Mn| Ni | P |[Pb| S [ sn |zn [OherS
total | approx.
; min. |[Rem.| —| — |—|—|240| — | —|—| — | —| —
CuNi25 CW3SOH | 11ax. | — 0,05/ 0,1 |03 |0,5|26.0| — |0,02]0,05/0,03]0,5] 0,1 | &°
: min. |[Rem.| — | — | — | — | 85| — | — | —|18| — | —
CuNi9Sn2 CW3SIH | max. | — | — | — [03]03]105] — |003] — | 258 |01] 01 | ®°
: min. |Rem.| — | — 10|05/ 90 | — | —|—| — | —| —
CuNi10FeiMn | CW3S2H| o | — l0,050,1b| 2.0 1.0 | 11,0 [0,02]0,02/0,05{0,03| 05| 02 | &°
; min. |Rem.| — | — (1515290 — | — | — | — | — | —
CuNi30Fe2Mn2| CW353H | . | — |0,050.1b| 25 | 25 | 32,0 [0,02]0,02|0,05{0,05| 05| 02 | &°
: min. |Rem.| — | — |04|05/300| — | — | —| — | —| —
CuNi30Mn1Fe | CW3S4H| o | — l0,050,1b|1.0| 1.5 | 32,0 [0,02[0,02/0,05{0,05| 05| 02 | &°
@  For information only.
b Comax. 0,1 % is counted as Ni.
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Table 5 — Composition of copper-nickel-zinc alloys

Material designation Composition in % (mass fraction) DZ/':;T:ga
Symbol Number |Element| Cu Fe Mn Ni Pb Sn | Zn Ottohtzlrs approx.
CuNi7Zn39Pb3Mn2 | CW400J :g‘x gg:g 03 ;g %”% gg 02 Rem. 02 | 85
CuNi10Zn27 CW401J :g‘x 21:8 03 | 05 191’?0 005 | — Rem. 02 | 88
CuNi10Zn42Pb2 CW402J mg‘x jg:g 03 | 05 15’1’?0 ;g 02 Rem. 02 | 84
CuNi12Zn24 CW403J mg‘x 22:8 03 | 05 1;:8 005 | 003 Rem. 02 | 87
CuNi12Zn25Pb1 CW404J mg‘x gg:g 03 | 05 1;:8 (1)2 02 Rem. 02 | 87
CuNi12Zn29 cwaoss | M 23:8 0s | 05 1;2 0.03 | 003 Rem. on | 88
CuNi12Zn30Pb1 CW406J mg‘x 22:8 073 0} 1;:8 (1)2 072 Ri“‘ (;2 8,6
CuNi12Zn38Mn5Pb2 | CW407J mg‘x j§:8 03 g:g 1;:8 ;g 02 Rem. 02 | 84
CuNi18Zn19Pb1 CW408J :g‘x gg:g 03 | 07 1;:8 ?g 02 Rem. 02 | 87
CuNi18Zn20 cwaogy | M gg:g’ 0 | os 1;:8 003 | 003 Rem. oa | 87
CuNi18Zn27 cw410J :g‘x 22:8 03 | 05 1;:8 003 | 0.03 Rem. 02 | 87
@ For information only.
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Table 6 — Composition of copper-tin alloys

f4ya
Material designation Composition in % (mass fraction) Derslt%(
g/cm
Symbol Number [Element| Cu | Fe | Ni | P | Pb | sn | Te | zn |Others
total | approx.
min. Rem. | — — 0,01 — 3,5 — — —
CuSnd CWaSOK | x| — | 01 | 02 | 04 |002| 45| — | 02 02 8.9
min. Rem. | — — 0,01 — 4.5 — — —
CuSn5 CWasTK | ax. | — | 01 | 02 | 04 |002| 55| — | 02 02 8.9
min. Rem. | — — 10,01 — 55 — — —
CuSn6 CWas2K | ax. | — | 041 |02 |04 |002]| 70| — | 02| 02 | B8
min. Rem. | — — 10,01 — 7,5 — — —
Cusng CW4a53K | ax. | — | 041 |02 |04 |002] 85| — | 02| 02 | B8
min. Rem. | — — — — 1,5 — 7,5 —
CuSn3zn9 CW454K | ax. | — | 01 |02 |02 |01 | 35| — |100] 02 | B8
min. Rem. | — — 0,2 1,5 | 3,5 — — —
CuSndPb2P CW4as5K | ax. | — | 01 |02 |04 | 25| 45| — | 03| 02 | B9
min. Rem. | — — 10,01 | 35 3,5 — 3,5 —
CuSndPbdZn4 | CWA456K o | — "1 01 | 02|04 | 45 | 45 | 02 | 45| 02 | &°
min. Rem. | — — 0,1 — 4,0 0,5 — —
CuSndTe1P CW45TK | ax. | — | 01 |02 |04 | — | 50| 10| 03| 02 | 89
min. Rem. | — — 0,01 0,5 3,5 — — —
CuSn5Pb1 CWasskK | x| — | 01 | 02|04 |15 |55| — | 03] 02 88
min. Rem. | — — 0,2 — 7,5 — — —
CuSnsP CWaSOK | ox. | — | 01 | 03 | 04 |005| 85| — | 03] 02 88
min. Rem. | — — 0,2 0,1 7,5 — — —
CuSngPbP CWaeoK | o | — | 01 |03 | 04|05 ]|90]| — | 03] 02 88
@  For information only.
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