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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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INTERNATIONAL STANDARD

ISO 17777:2016(E)

Welding consumables — Covered electrodes for manual
metal arc welding of copper and copper alloys —
Classification

1

Scope

This|International Standard prescribes requirements for the classification of covered(el
mantyial metal arc welding of copper and copper alloys. It includes those chemical compesiti
the copper content exceeds that of any other element.

2
The

Normative references

following documents, in whole or in part, are normatively referenced in this documnj

indigpensable for its application. For dated references, only the edition cited applies. |
referfences, the latest edition of the referenced document (including@ny amendments) appl

ISO

544, Welding consumables — Technical delivery conditions)for filler materials and fluxé

prodiict, dimensions, tolerances and markings

ISO 847, Welding consumables — Deposition of a weld metal pad for chemical analysis

ISO

14344, Welding consumables — Procurement of filler materials and fluxes

[SO §0000-1:2009, Quantities and units — Part-I:"General. Corrected by ISO 80000-1:2009/Q

3

Classification

A coyered electrode shall be classified according to the chemical composition of the all-w|
given in Table 1. The symbol forhe classification is divided into two parts:

a)
b)

the first part gives a symbol indicating the product/process to be used;

the second part gives’a symbol indicating the chemical composition of the all-weld met]
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ent and are
For undated
es.
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4 Symbols

4.1 Symbol for the product/process

The symbol

for covered electrodes shall be the letter E.

4.2 Symbol for the chemical composition of the all-weld metal

The numerical symbol for the chemical composition of the all-weld metal shall comprise “Cu” plus four
digits, as shown in Table 1.

In addition,

the chemical symbol may be used.

5 Chemical analysis

Chemical an
the test spe
of dispute, r

6 Round

For purposq
actual test v
obtained by
values shall

alysis shall be performed on any suitable all-weld metal test specimen.In case of dis
imen specified in ISO 6847 shall be used. Any analytical technique may be used, butin
eference shall be made to established published methods.

ing procedure

s of determining compliance with the requirements-of-this International Standard
alues obtained shall be subject to ISO 80000-1:2009;B33, Rule A. If the measured value
equipment calibrated in units other than those of this International Standard, the meag

average va

pute,
case

, the
S are
ured

be converted to the units of this International:Standard before rounding. If an arithinetic

shall

be done only after calculating the arithmetic average. The rounded results shall fulfil the requirements

of the appr

7 Retest

If any test fg
meet the re
a new test S
to meet the
material un
for that clas

In the event
prescribed

riate table for the classification under test.

}: is to be compared with the requirements of\this International Standard, rounding

S

ils to meet a requirement, that test shall be repeated twice. The results of both retests
quirement. Specimens fof the retest may be taken from the original test sample or
ample. For chemical analysis, retests need only be for those specific elements that f
r test requirement.. If the results of one or both retests fail to meet the requiremen
ler test shall be conisidered as not meeting the requirements of this International Stan
sification.

that, during-preparation or after completion of any test, it is clearly determined tha
br proper,_procedures were not followed in preparing the sample or test specimen(

in conduct
actually co
be repeate

pléted, or whether the test results met, or failed to meet, the requirement. That test

shall
from
hiled
L, the
dard

t the
5), or
was
shall

iig the.tests, the test shall be considered invalid, without regard to whether the test

, following proper prescribed procedures. In this case, the requirement for doublin

b the

number of test specimens does not apply.

8 Technical delivery conditions

Technical delivery conditions shall meet the requirements of ISO 544 and ISO 14344.
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9 Designation examples

The designation of covered electrodes shall follow the principle given in the examples below.

EXAMPLE1 A covered electrode (E) for manual metal arc welding depositing a copper-base alloy weld metal
within the chemical composition limits for the alloy Cu 6100 (CuAl8Fe3) according to Table 1 is designated:

IS0 17777 - E Cu 6100
or

IS0 17777 - E Cu 6100 (CuAl8Fe3)

wherp

ISO 17777 indicates the number of this International Standard;

K indicates the symbol for covered electrode/manual metal-arc welding (see 4.1);

u 6100 indicates the chemical composition of all-weld metal (see Table-1);

uAl8Fe3  indicates the optional chemical symbol of covered electrode.(see Table 1).

EXANPLE 2 A covered electrode (E) for manual metal arc welding’ depositing a copper-tin-bafge alloy weld
metal with a chemical composition 9Sn base copper, not listed in Table1:

1SO 17777 - E Cu Z (CuSn9)
wherp
IISO 17777 indicates the number of this International Standard;

K indicates the symbol for covered electrode/manual metal-arc welding (see 4.1);

Ny

indicates the chemical compeosition is agreed between manufacturer and customg

=

uSn9 indicates the chemical eemposition of the all-weld metal.

EXANPLE 3 A covered electrode(E) for manual metal arc welding has a chemical composition ¢f Sn 8,5 % to
9,5 9% and Cu rem. for the alloy symbol Z of Table 1 is designated:

1SO 17777 - E Cu Z (CuSn9)

wherg

IISO 17777 __\indicates the number of this International Standard;

1% indicates the symbol for covered electrode/manual metal-arc welding (see 4.1);
uZ indicates the chemical composition is agreed between manufacturer and customdr;
CuSn9 indicates the chemical composition of the all-weld metal.

© IS0 2016 - All rights reserved 5
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Annex A
(informative)

Corresponding national classifications

Table A.1 — Symbols, corresponding national classifications

Numerical Germany USA Japana Chinaa
DIN 1733-1 AWSAS5.6M | JISZ3231 | GB/T 3670
Material number Symbol Symbol
Cu 1892 ECu
W60189
Cu 1893 2.1363
Cu 1893A DCu ECu
Cu 5180 ECuSn-A
We60518
Cu 5180A DCuSnA ECuSn-A
Cu 5180B 2.1025
Cu 5410 2.1027
Cu 5210 ECuSnC
W60521
Cu 5210A DCuSnB ECuSnB
Cu 6100 ECuAl-A2 ECuAl-A2
W60614
Cu 6100A 2.0926
Cu 6325 2.0930
Cu 6327 DCuAl ECuAl-C
Cu 6328 ECuNiAl
W60632
Cu 6240 ECuAl-B ECuAl-B
W60619
Cu 6240A DCuAINi ECuAINi
Cu 6338 ECuMnNiAl ECuMnAINi
W60633
Cu 7061 DCuNi-1 ECuNi-A
Cu7158 ECuNi
W60715
Cu 7158A DCuNi-3 ECuNi-B
Cu 6511 DCuSiA ECuSi-A
Cu 6560 DCuSiB ECuSi-B
Cu 6561 ECuSi
W60656
a  These alloys are the nearest equivalent of the relevant national standards.
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Annex B
(informative)

IS0 17777:2016(E)

Physical properties and examples for the use of copper alloy
covered electrodes

TaPle B.1 — Physical properties and examples for the use of copper alloy covered electrodes
Ch::tnical/ Physical properties Examples for| the
nungerical Melting range | Density Electrical Thermal appllca_tlon oflbase

°C g/cm3 | conductivity |conductivity A at mdterials (capt or
K at 20 °C 20 °C wrought allgys)
MS/m W/mK

Cu 1893 1000to 1050 8,9 15to 20 120 to 145 @xygen-free copper

Cu 5180 910 to 1 040 8,7 7 75 Copper-tin alloys and
copper-tin-zinc-lead-
alloys

Cu 5410 82510990 8,6 3to5 40 tel50 Copper-tin alloys and|copper-tin-
zinc-lead-alloys with fn > 8 %
(by mass)

Cu 6100 1020to 1050 7,7 6 70 Copper-Aluminium allpys and cop-
per-zinc-alloys, Overlay welding
on
ferritic-pearlitic steelg

Cu 6B27 1030to 1050 7,5 30 to 50 Copper-Aluminium allpys

Cu 6838 940 to 980 7,4 30 Copper-Aluminium-

Tin-alloys containing
manganese and nickel

Cu 6p61 970 to 1 025 8,5 3to4 38 Primarily for welding fopper sil-
icon alloys and often f¢r surfaces
subject to corrosion

Cu 7061 1100 to 1.145 8,9 4to5 45 Copper-Nickel-alloys
CuNil0Fe1lMn

Cu 71158 1 180)te/1 240 8,9 3 30 Copper-Nickel-alloys
CuNi10Fe1Mn and
CuNi30Mn1Fe
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