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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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throughout The document, nominal electrode elriciency now reads electrode erficiency ;

in 4B, “strength” has been clarified by changing to “tensile strength;

-P2” was changed to 1,3;

in Table 3B, a new footnote has been added regarding G classifications (similar to Table 3A);

in Table 4B, a new footnote d to symbol “45” was added “Not including PF (vertical up)”;

testing at lower temperatures has been added;

in Table 3B, the “Nominal level” for Mn shown in the 1st row of the table for “No symbol, -1, -P1, or

in Table 8B, the heading of the last column has been revised to read " Impact test temperature”;

in Table 8B, NS (not specified) has been changed to NR (not required) and a new footnote cregarding
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— in Table 10B, E4918, E4918-1, E5516-3M3, E5516-N3 and E5516-N7 have been updated to match
values in AWS standards;

— in Clause 8, b has been changed to w for width in accordance with ISO 15792-1;
— in Clause 9, Rounding procedure has been updated to match current agreed wording;

— in Clause 12B, Example 1B, the %Mn was changed to 0,90 to better match the designation given in
the example;
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Introduction

This document recognizes that there are two somewhat different approaches in the global market to
classifying a given electrode, and allows for either or both to be used, to suit a particular market need.
Application of either type of classification designation (or of both, where suitable) identifies a product
as classified in accordance with this document. The classification in accordance with system A is mainly
based on EN 499:1994. The classification in accordance with system B is mainly based on standards

used around

the Pacific Rim.

This document provides a ClaSSIflcatlon in order to designate covered electrodes in terms of the yleld

strength, te
strength of
weld metal

metal tensilg

matching ter
Table 1A ort

It should be

electrodes v
such as elect
parent metal

eld metal is generally hlgher than that of parent metal. Users should note that naaf
yield strength to parent metal yield strength does not necessarily ensure that the
strength matches that of the parent metal. Therefore, where the application req
isile strength, selection of the consumable should be made by reference-to colum
p Table 1B and Table 8B.

noted that the mechanical properties of all-weld metal test specimens’used to classi
ry from those obtained in production joints because of differences’in welding proc
rode size, width of weave, welding position, welding current, interpass temperatur
composition.

juires
h 3 of

fy the
edure
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Welding consumables — Covered electrodes for manual
metal arc welding of non-alloy and fine grain steels —
Classification

1 S

cope

This dlocument specifies requirements for the classification of covered electrodes and def

in thed

as-welded condition and in the post-weld heat-treated condition for manual metala

non-allloy and fine grain steels with a minimum yield strength of up to 500 MPa ora-min

stren

bth of up to 570 MPa.

This dlocument is a combined specification providing for classification utiliZzing a system

yield

strength and the average impact energy of 47 | of all-weld metal, or ufilizing a system

tensile strength and the average impact energy of 27 | of all-weld metal,

a)

C
e
4

b) C

e

2

C

a
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The f
const|
undat

ISO 5
produ

[SO 2
[SO 3
ISO 6

lauses, subclauses and tables which carry the suffix letter, “A” are applicable onl
ectrodes classified to the system based on the yield stremgth and the average imp
7 ] of all weld metal in this document.

lauses, subclauses and tables which carry the suffix¥’letter “B” are applicable onl
ectrodes classified to the system based on the tensile strength and the average imp
7 ] of all weld metal in this document.

lauses, subclauses and tables which do notliave either the suffix letter “A” or the sulf
e applicable to all covered electrodes classified in this document.

ormative references

bllowing documents are referred to in the text in such a way that some or all of
tutes requirements of this) document. For dated references, only the edition cited
ed references, the latest-edition of the referenced document (including any amendmg

44, Welding consumables — Technical delivery conditions for filler materials and flux
ct, dimensions,tolerances and markings

101, Covered.electrodes — Determination of the efficiency, metal recovery and depositid
90, Welding and allied processes — Determination of hydrogen content in arc weld met

B47, Welding consumables — Deposition of a weld metal pad for chemical analysis

osited metal
rc welding of
mum tensile

based on the
based on the

y to covered
hct energy of

y to covered
hct energy of

fix letter “B”

their content
applies. For
ents) applies.

es — Type of

n coefficient

al

IS0 6947:2019, Welding and allied processes — Welding positions

ISO 14344, Welding consumables — Procurement of filler materials and fluxes

[SO 15792-1:2020, Welding consumables — Test methods — Part 1: Test methods for all-weld metal test
specimens in steel, nickel and nickel alloys

ISO 15792-3:2011, Welding consumables — Test methods — Part 3: Classification testing of positional
capacity and root penetration of welding consumables in a fillet weld

[SO 80000-1:2009, Quantities and units — Part 1: General. Corrected by ISO 80000-1:2009/Cor 1:2011
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3 Terms and definitions

No terms and definitions are listed in this document.

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/

4 C(Classification

Classificatimll designations are based on two approaches to indicate the tensile properties,'and the

impact propq
include addi

rties of the all-weld metal obtained with a given electrode. The two designation appraaches
ional designators for some other classification requirements, but not all. In most fases,

a given commercial product can be classified in both systems. Then, either or both-classifi¢ation

designations

The classific
The classific
position, wh
closest diam

4A Classifig
impact ener

The classific

can be used for the product.

cation by yield strength and 47 ]
sy

htion is divided into eight parts:

htion includes all-weld metal properties obtained with a covered electrode as given helow.
htion is based on an electrode size of 4,0 mm, with the exception.of the symbol for we¢lding
ch is based on ISO 15792-3. Where the defined diameter has not been manufactured, the
bter to 4,0 mm shall be used for all-weld metal tests.

4B Classification by tensile strength and 27 ]

impact energy

The classification is divided into seven parts:

metal

type

1) the first{ part gives a symbol indicating the 1)~ "the first part gives a symbol indicating the
productfprocess to be identified; product/process to be identified;
2) the secdnd part gives a symbol indicating 2) the second part gives a symbol indi¢ating
the strength and elongation of all-weld mietal the tensile strength of all-weld
(see Table 1A); (see Table 1B);
3) the third part gives a symbol\indicating 3) the third part gives a symbol indi¢ating
the impact properties of all*weld metal the type of electrode covering, the
(see Table 2A); of current, and the welding position
(see Table 4B);
4) the fourth part gives-a-symbol indicating
the cherhical compogition of all-weld metal 4) the fourth part gives a symbol indi¢ating
(see Table 3A); the chemical composition of all-weld metal
(see Table 3B);
5) the fifth| part.gives a symbol indicating the
type of dlectrode covering (see 5.5A); 5) the fifth part gives a symbol indicating the
condition of post-weld heat treatment inder
6) the sixth part gives a symbol indicating the which the all-weld metal test was conducted
electrode efficiency and type of current (see 5.6B);
(see Table 5A);
6) the sixth part gives a symbol indicating that
7) the seventh part gives a symbol indicating the electrode has satisfied a requirement
the welding position (see Table 6A); for 47 ] impact energy at the temperature
8) the eighth part gives a symbol indicating the normally used for the 27 J requirement;
diffusible hydrogen content of the deposited 7) the seventh part gives a symbol indicating
metal (see Table 7). the diffusible hydrogen content of the
deposited metal (see Table 7).
2 © IS0 2020 - All rights reserved
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In order to promote the use of this document,
the classification is split into two sections:

a) Compulsory section

This section includes the symbols for the type of
product, the strength and elongation, the impact
properties, the chemical composition and the
type of covering, i.e. the symbols defined in 5.1,
5.24A, 5.3A, 5.4A and 5.5A.

ISO 2560:2020(E)

In order to promote the use of this document,
the classification is split into two sections:

a) Compulsory section

This section includes the symbols for the type

of product, the strength, the type of

covering,

the type of current, the welding position, the
chemical composition and the condition of heat
treatment, i.e. the symbols defined in 5.1, 5.2B,

5.4B, 5.5B and 5.6B.

b) (ptional section

This 4ection includes the symbols for the elec-
trodelefficiency, the type of current, the welding
positions for which the electrode is suitable, and
the symbol for diffusible hydrogen content, i.e.
the symbols defined in 5.7A, 5.8A and 5.9.

The

5 Symbols and requirements

5.1 |Symbol for the product/process

The symbol for the covered electrode used’in the manual metal arc welding process shall b

placedl at the beginning of the designation.

5.2

5.2A] Classification by yield strength and 47 ]
impalct energy

The symbols in Table”1A indicate the yield
strength, tensjle\strength, and elongation of the
all-w¢ld metaliin the as-welded condition, deter-
minegl in a€eordance with Clause 6.

esignation (see Clause 12), compulsory section and any chosefi)élements of the opti
shall |be used on packages and in the manufacturer's literature and data sheets. Figy
a schematic representation of the full designation of electbodes classified by yield s
47 ] impact energy (system A). Figure A.2 gives a schematic.representation of the full d
electijodes classified by tensile strength and 27 ] impact energy (system B).

Symbols for strength and elongation of all-weld metal

b) Optional section

This section includes the symhel for

the optional

supplemental designator fer47 ] impact energy,

i.e. the symbol defined-in.5.3B; and
for diffusible hydrogen Content, i.e.,
defined in 5.9.

5.2B Classification by tensile str
27 J impact energy

The symbols in Table 1B indicate th
strength of the all-weld metal in the
condition or in the post-weld heat-tj
dition, determined in accordance w
The yield strength and elongation r

he symbol
the symbol

onal section,
re A.1 gives
trength and
bsignation of

e the letter E

pngth and

b tensile
as-welded
eated con-
th Clause 6.
bquirements

danand ontha cnacific chamical ~an

\position,

© IS0 2020 - All rights reserved
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Table 1A — Symbol for strength and elonga-
tion of all-weld metal

(Classification by yield strength and 47 ]
impact energy)

Table 1B — Symbol for strength of all-weld

metal

(Classification by tensile strength and 27 |

impact energy)

@ For yield dtrength, the lower yield strength
(R.1) shall b¢ used when yielding occurs.
Otherwise, the 0,2 % proof strength (R, ,) shall
be used.

b The gaugdlength is equal to five times the
specimen digmeter.

Min_i mMUm | rensile Minimum Minimum tensile
yield - b
Symbol | strength? strength | elongation Symbol strength

MPa MPa % MPa

35 355 440 to 570 22 43 430

38 380 470 to 600 20 49 490

42 420 500 to 640 20 55 550

46 460 530 to 680 20 57 570

50 500 560 to 720 18

© IS0 2020 - All rights reserved
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5.3 Symbol for impact properties of all-weld metal

5.3A C(lassification by yield strength and
47 J impact energy

The symbols in Table 2A indicate the tempera-
ture at which an average impact energy of 47 | is
achieved under the conditions given in Clause 6.
Three specimens shall be tested. Only one
individual value may be lower than 47 ] but not
lower than 32 ]J. When an all-weld metal has been

5.3B C(lassification by tensile strength and
27 ] impact energy

There is no specific symbol for impact prop-
erties. The complete classification in Table 8B
determines the temperature at which an impact
energy of 27 ] is achieved in the as-welded con-
dition or in the post-weld heat-treated condition
under the conditions given in Clause 6. Five test

classiffied for a certain temperature, It automati-
cally fovers any higher temperature in Table 2A.

Table 2A — Symbol for impact properties of
all-weld metal

(Classification by yield strength and 47 ]
impact energy)

Temperature for minimum
Symbol average impact energy of 47 ]

°C

Z No requirement

A +20

0 0

2 -20

3 -30

4 -40

5 =50

6 -60

5.4 |Symbol for-the chemical composition of all-weld metal

5.4A | Classification by yield strength and
47 ] impact.energy

The symbols in Table 3A indicate the chemical

values obtained shall be disregarded. Two of the
three remaining values shall be.greater than the
specified 27 ] level, one of the three nay be lower
but shall not be less than 20 J. The avlerage of the
three remaining value§ shall be at least 27 |.

specimens shall be tested. The loweit and highest

The addition of the.optional symbol U, immedi-
ately after the symbol for condition pf heat treat-
ment, indicatesthat the supplementhl require-
ment of 47 impact energy at the normal 27 ]
impact testtemperature has also bepn satisfied.
For the\47 | impact requirement, thg number of
speéimens tested and values obtaing¢d shall meet
the'requirement of 5.3A.

5.4B Classification by tensile streéngth and
27 ] impact energy

The symbols in Table 3B indicate the principal

composition of all-weld metal, determined in
accordance with Clause 7.

© IS0 2020 - All rights reserved

alloying elements, and sometimes the nominal
alloy level of the most significant alloy element,
of all-weld metal, determined in accordance
with Clause 7. The symbol for chemical compo-
sition does not immediately follow the symbol
for strength but follows the symbol for coat-

ing type. The complete classification, given in
Table 10B, determines the exact chemical com-
position requirements for a particular electrode
classification.
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Table 3A — Symbol for chemical
composition of all-weld metal
(Classification by yield strength and 47 ]

impact energy)

Table 3B — Symbol for chemical
composition of all-weld metal
(Classification by tensile strength and 27 ]
impact energy)

Chemical composition Chemical composition
Alloy % (by mass)ab< Alloy
symbol . symbol Principal alloy| Nominal level
Mn Mo Ni element(s) | % (by mass)
— — Nosymbot,=1;
No symbol 2,0 —P1 or —P2 Mn 143
Mo 1,4 0,3t0 0,6 — -1M3 Mo 0,5
Mn 1,5
MnMo 1,4t02,0 | 0,3t00,6 — -3M2 Mo 0.4
. Mn 1,5
1Ni 1,4 — 0,6to1,2 -3M3 M6 0.5
Mn1Ni 1,4to0 2,0 — 0,6to 1,2 -N1 Ni 0,5
2Ni 1,4 — 1,8t0 2,6 -N2 Ni 1,0
Mn2Ni 1,4to0 2,0 — 1,2to0 2,6 -N3 Ni 1,5
. Mn 1,5
3Ni 1,4 — 2,6t0 3,8 -3N3 Ni 15
1NiMo 1,4 0,3to0,6 | 0,6t01,2 =N5 Ni 2,5
Zc Any other agreed composition -N7 Ni 3,5
2 [f not spe¢ified, Mo < 0,2; Ni<0,3; Cr<0,2; -N13 Ni 6,5
V <0,05; Nbf< 0,05; Cu<0,3. ;
Ni 1,0
. . -N2M3
b Single valies shown in the table mean Mo 0,5
maximum values. Ni 05
~NC C 0.4
¢ Consumalles for which the chemical u ’
composition is not listed in the table-shall be _CC Cr 0,5
symbolized similarly and prefixed.bythe letter Cu 0,4
Z. The chemjcal composition ranges are not .
specified and therefore two eleéctrodes with the Ni 0,2
same Z-clasgification may Qotbe -NCC Cr 0,6
interchangepble. Cu 0,5
Ni 0,6
-NCC1 Cr 0,6
Cu 0,5
Ni 0.3
-NCC2 Cr 0,2
Cu 0,5
-Ga Any other agreed composition
2 The chemical composition ranges are not
specified and therefore two electrodes with the
same G-classification may not be
interchangeable.
6 © IS0 2020 - All rights reserved
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5.5 Symbol for type of electrode covering

5.5A C(lassification by yield strength and
47 J impact energy

The type of covering of a covered electrode de-
pends substantially on the types of slag-forming
components. The symbols indicating the cover-
ing type shall be in accordance with Table 4A.

ISO 2560:2020(E)

5.5B Classification by tensile strength and
27 ] impact energy

The type of covering of a covered electrode de-
pends substantially on the types of slag-forming
components. The type of covering also deter-
mines the positions suitable for welding and the
type of current, in accordance with Table 4B.

© IS0 2020 - All rights reserved
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Table 4A — Symbol for type of covering
(Classification by yield strength and 47 ]

impact energy)

Table 4B — Symbol for type of covering
(Classification by tensile strength and 27 ]
impact energy)

. Type of Welding Type of

Symbol Type of covering Symbol covering | positions? | currentP
A Acid covering 03 Rutile basic All¢ ?)Cca(ri;i
Cellulosic covering 10 Cellulosic All DC (+)
K Rutile covering 11 Cellulosic All '?)%a[:;i
RR Rutile thick covering 12 Rutile Allc %Ccar_l;l
Rt Rutile-cellulosic cov- 13 Rutile Al AC apd
ering DC ()
. . . Rutile + AC apd
RA Rutile-acid covering 14 iron powdeg Allc DC ()
RB Rutile-basic covering 15 Basie All¢ DC (+)

H Basic covering 16 Basic All¢ ‘?)Ccar-:;l
NOTE A description of the characteristics Basic + iron AC ahd
of each of the types of covering is given in 18 owder Allc DC (4
Annex B. P

. AC apd
19 [Imenite All¢ DC (i
. AC apd
20 Iron oxide PA, PB Dc B
Rutile + AC apd
24 iron powder PA, PB DC (*
[ron oxide + AC apd
27 iron powder PA,PB DC ()
Basic + iron AC apd
28 powder PA, PB, PC DC ()
Not Manufacturer's
40 s .
specified recommendations
45 Basic Alld DC (+)
. AC apd
48 Basic All DC {9
NOTE A description of the characteristics
of each of the types of covering is given in
Annex C.
a Positions in accordance with ISO 6947:20109.
PA = flat, PB = horizontal vertical fillet,
PC = horizontal, PG = vertical down.
b Alternating current = AC; direct current = DC.
¢ The indication “all positions” may or may not
include vertical down welding. This shall be
specified in the manufacturer's literature.
d Notincluding PF (vertical up).
8 © IS0 2020 - All rights reserved
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5.6 Symbol for condition of post-weld heat-treatment of all-weld metal

5.6A C(lassification by yield strength and
47 J impact energy

Classification is based on mechanical properties
of the all-weld metal in the as-welded condition
only. There is no symbol for condition of post-
weld heat treatment.

5.6B Classification by tensile strength and

27 ] impact energy

If the electrode has been classified in the
as-welded condition, the symbol A shall be added
to the classification. If the electrode has been
classified in the post-weld heat-treated condi-
tion, the symbol P shall be added to the classifi-
cation. When classified in the post-weld

heat-treated condition, the temperaj
post-weld heat treatment shall be 62
except for chemical compositigns N
where the temperature shatlbée 605

ure of
0°C+15°C,
and N7,
°C+15°C,

and chemical compositignd13, where the

temperature shall be 600°C + 15 °C,
heat treatment timé shall be 60 (*3°)

Post-weld
min at

temperature. If thé-electrode has begn classified

in both conditiens, the symbol AP sh
to the classification.

The furnace shall be at a temperatur

all be added

e not higher

than 300 °C when the test assembly |s placed
in it\The heating rate, from that poit to the

specified holding temperature, shall

be 85 °C

to 275 °C/h. When the holding time has been
completed, the assembly shall be allpwed to cool
in the furnace to a temperature below 300 °C at
a rate not exceeding 200 °C/h. The assembly may
be removed from the furnace at any temperature
below 300 °C and allowed to cool in ptill air to

room temperature.

© IS0 2020 - All rights reserved
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5.7 Symbol for electrode efficiency and type of current

5.7A Classification by yield strength and
47 ] impact energy

The symbols

in Table 5A indicate electrode effi-

ciency, determined in accordance with ISO 2401
with the type of current shown in Table 5A.

5.7B C(lassification by tensile strength and
27 ] impact energy

There is no specific symbol for electrode ef-
ficiency and type of current. Type of current

is included in the symbol for type of covering
(Table 4B). Electrode efficiency is not addressed.

Table 5A —+ Symbol for electrode efficiency
and type of current
(Classififation by yield strength and 47 |
impact energy)

Electrode Type of
Symbol efficiency, n, %| current?b

1 n <105 AC and DC

2 n <105 DC

3 105<n <125 AC and DC

4 105<n <125 DC

5 125<n <160 ACand DC

6 125<n<160 DC

7 n>160 AC and DC

8 n>160 DC
@ If an electfode is suitable for both DC and AC
operation, tHe electrode efficiency shall be based
on AC testing only.
b Alternating current = AC; direct current = DC.

5.8 Symb

pl for welding position

5.8A Classli-lfication byyield strength and 47 ]

impact ene

sy

The symbols in. Table 64 for welding positions

indicate the

bositions for which the electrode is

5.8B Classification by tensile strength dnd
27 J impact energy

There is no specific symbol for welding posjtion.
The welding position requirements are included

tested in accordance with ISO 15792-3. For test-
ing requirements (see Clause 8).

10

Wwith the symbol for type of covering ( lable 4B).
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Table 6A — Symbol for welding position
(Classification by yield strength and 47 ]

impact energy)

Welding positions in
Symbol accordance with
ISO 6947:2019

1 PA, PB, PC, PD, PE, PF, PG
2 PA, PB, PC, PD, PE, PF
3 PA, PB
4 PA
5 PA, PB, PG

5.9

The s
electy
70 %
use W
DCw

Symbol for diffusible hydrogen content of deposited metal

ode of size 4 mm in accordance with the method given in\ISO 3690. The current
to 90 % of the maximum value recommended by the mafufacturer. Electrodes reco

th electrode positive.

sed shall be
mended for

ymbols in Table 7 indicate diffusible hydrogen content determined in deposited n£tal from an

ith AC and DC shall be tested using AC. Electrodes recommended for DC only shall be tested using

The Iﬁxanufacturer shall provide information on the recommended type of current gnd redrying
i

cond

ions for achieving the diffusible hydrogen leyvels.

Table 7 — Symbol for diffusible hydrogen content of deposited metal

Diffusible hydrogen content
Symbol maximum
ml/100 g of deposited weld metal
H5 5
H10 10
H15 15

k D provides additional information about diffusible hydrogen.

6 echanical tests
6A (lassification by yield strength and 47 ] 6B Classification by tensile strenFth and 27]
impaktenergy impact energy

Tensile and impact tests and any required retests

shall be carried out in the as-welded condition shall be carried out in the as-welded
an all-weld metal test assembly type 1.3 in and/or in the post-weld heat-treated condition,

using

accordance with ISO 15792-1:2020 and the weld-

Tensile and impact tests and any required retests

condition

using an all-weld metal test assembly type 1.3 in

ing conditions described in 6.1 and 6.2. accordance with ISO 15792-1:2020 and the weld-
ing conditions described in 6.1 and 6.2.

When diffusible hydrogen removal treatment is specified by the manufacturer, it shall be carried out in
accordance with I1SO 15792-1.

© IS0 2020 - All rights reserved
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6.1 Preheating and interpass temperatures

The preheating and interpass temperatures shall be measured using temperature indicator crayons,
surface thermometers or thermocouples (for example, in accordance with ISO 13916).

6.1A C(lassification by yield strength and 47 ]

impact energy

Preheating is not required; welding may start
from room temperature. The interpass tempera-
ture shall be in the range 90 °C to 175 °C. If, after

6.1B Classification by tensile strength and
27 J impact energy

Preheating and interpass temperature for elec-
trodes with no chemical composition symbol
or with the -1 symbol in Tables 3B and 8B shall

any pass, theinterpasstemperaturetsexceeded; be106-€to 1562 €Preheatingand-interpass
the test assefnbly shall be cooled in air to a tem- temperatures for all other compositions-shqgll be
perature belpw that limit. 90 °Cto 110 °C.
To reach tendile test requirements and impact
properties at{the same time, it can be necessary to
keep the intefrpass temperature in a small range.
Table 8B — Mechanical test requirements
(Classification by tensile strength and 27 ] impact enérgy)
. Tensile strength? Yield strength? Elongation® Impact tesIb
Classificafion As temperature®c
MPa MPa % °C
E4303 430 330 20 0
E4310 430 330 20 =30
E4311] 430 330 20 =30
E4312 430 330 16 NR
E4313 430 330 16 NR
E4316 430 330 20 -30
E4318 430 330 20 =30
E4319 430 330 20 =20
E4320 430 330 20 NR
E4324 430 330 16 NR
E4327 430 330 20 -30
E434(0) 430 330 20 0
E4903 490 400 20 0
E4910 490 to 650 400 20 -30
E4911 490 to 650 400 20 -30
E491 490 400 16 NR
E4913 490 400 16 NR
E4914 490 400 16 NR
E4915 490 400 20 -30
E4916 490 400 20 -30
E4916-1 490 400 20 -45
E4918 490 400 20 =30
E4918-1 490 400 20 -45
a  Single values are minimum requirements.
b NR =impact testing is not required.
¢ Testing at a lower temperature is permitted but the requirements of 5.3B shall still be met.

12
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Table 8B (continued)
o Tensile strength? Yield strength? Elongation® Impact testb
Classification As temperature®¢

MPa MPa % °C

E4919 490 400 20 -20
E4924 490 400 16 NR
E4924-1 490 400 20 20
E4927 490 400 20 -30
E4928 490 400 20 -20
E4948 490 400 20 30
E5716 570 490 16 o\ [-30
E5728 570 490 16 AV |20
£4910-P1 490 420 20 JOf -30
E5510-P1 550 460 17, -30
E5518-P2 550 460 175 -30
:5545-P2 550 460 17 -30
14910-1M3 490 420 & 20 NR
4911-1M3 490 400 oV 20 NR
H4915-1M3 490 400 &} 20 NR
4916-1M3 490 400 20 NR
4918-1M3 490 40025 20 NR
§4919-1M3 490 490 20 NR
H4920-1M3 490 1100 20 NR
§4927-1M3 490 Y400 20 NR
i{5518-3M2 550 A0 460 17 -50
H5516-3M3 sso O] 460 17 -50
i5518-3M3 550 _\. - 460 17 -50
£4916-N1 490" 390 20 -40
£4928-N1 ~490 390 20 ~40
E5516-N1 \% 550 460 17 ~40
F5528-N1 |0 550 460 17 -40
E4916-N2 7 490 390 20 -40
£4918-N20)¢ 490 390 20 -50
F5516-N2 550 470 to 550 20 ~40
5518-N2 550 470 to 550 20 -40
+916-N3 496 399 20 -40
E5516-N3 550 460 17 -50
E5516-3N3 550 460 17 -50
E5518-N3 550 460 17 -50
E4915-N5 490 390 20 ~75
E4916-N5 490 390 20 ~75
E4918-N5 490 390 20 ~75
E4928-N5 490 390 20 -60

a

b

C

Single values are minimum requirements.
NR = impact testing is not required.

Testing at a lower temperature is permitted but the requirements of 5.3B shall still be met.

© IS0 2020 - All rights reserved
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Table 8B (continued)
L Tensile strength? Yield strength? Elongation® Impact testb
Classification As temperature®¢
MPa MPa % °C
E5516-N5 550 460 17 -60
E5518-N5 550 460 17 -60
E4915-N7 490 390 20 -100
E4916-N7 490 390 20 -100
E4918-N7 490 390 20 -100
E5516-N7 550 460 17 75,
E5518-§7 550 460 17 5
E5516-N[13 550 460 17 ~ =100
E5518-N4M3 550 460 17 SO -0
E4903-NC 490 390 20 AL o
E4916-NC 490 390 20  oof 0
E4928-NiC 490 390 20 S 0
E5716-NC 570 490 16, 0
E5728-§C 570 490 O 0
N
E4903-(C 490 390 \}\\ 20 0
E4916-(C 490 390 LN 20 0
E4928-(C 490 390 ST 20 0
E5716-(C 570 490 O 16 0
E5728-(C 570 490 -\ 16 0
E4903-NCC 490 390 20 0
E4916-NCC 490 (390 20 0
E4928-NCC 490 " 390 20 0
E5716-NCC 570 4N 490 16 0
E5728-NCC 570 (| 490 16 0
E4903-N{C1 490 ~7 390 20 0
E4916-N{C1 4905~ 390 20 0
E4928-N(C1 490 390 20 0
E5516-N(C1 =550 460 17 -20
E5518-N¢C1 [ )¢ 550 460 17 -20
E5716-N§C1 ]~ 570 490 16
E5728-N§CA ' 570 490 16
E4916-NCEZ 490 420 26 =20
E4918-NCC2 490 420 20 20
E49XX-G 490 400 20 NR
ES5XX-G 550 460 17 NR
E57XX-G 570 490 16 NR
2 Single values are minimum requirements.
b NR = impact testing is not required.
¢ Testing at a lower temperature is permitted but the requirements of 5.3B shall still be met.

6.2 Pass sequence

The pass sequence shall be as indicated in Table 9.
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https://standardsiso.com/api/?name=c7ac1c78aea4931ff301b9d95b1583fc

ISO 2560:2020(E)

The direction of welding to complete a pass shall not vary. Each pass shall be executed with a welding
current of 70 % to 90 % of the maximum current recommended by the manufacturer. Regardless of the
type of covering, welding shall be performed with AC when both AC or DC are applicable and with DC
using the recommended polarity when only DC is claimed.

Table 9 — Pass sequence

Electrode diameter?
mm

Split weave

Layer No.

Passes per layer

Number of layers

4,0

1 to top

2b

7t09

Ba-aRfacturar

b The top two layers may be completed with 3 passes per layer.

Che

7 rjlhemical analysis

refergnce shall be made to established published methods.

7A (llassification by yield strength and 47 ]

impaft energy

The results of the chemical analysis shall fulfil
the rgquirements given in Table 3A.

ical analysis may be performed on any suitable test piece, but in cases’of dispute,
accorflance with ISO 6847 shall be used. Any analytical technique may be,used, but in cas

fpecimens in
bs of dispute,

7B Classification by tensile strength and 27 |

impactenergy

Thetesults of the chemical analysis
the’requirements given in Table 10B]
sification under test.

Table 10B — All-weld metal-deposit composition requirements
(Classification by tensile-$trength and 27 | impact energy)a.p

shall fulfil
for the clas-

. Chemical composition % (by mass)
Classification . .
C Mn Si P S Ni Cr Mo \% Cu Al

H4303 0,20 1,20 | .$500| NS NS 0,30 0,20 0,30 0,08 NS NS
H4310 0,20 1,207 {-1,00 | NS NS 0,30 0,20 0,30 0,08 NS NS
H4311 0,20 1,20° [ 1,00| NS NS 0,30 0,20 0,30 0,08 NS NS
H4312 0,20 ¥,20 (1,00 NS NS 0,30 0,20 0,30 0,08 NS NS
H4313 0,20 1,20 |1,00| NS NS 0,30 0,20 0,30 0,08 NS NS
H4316 0,20 1,20 |1,00| NS NS 0,30 0,20 0,30 0,08 NS NS
§4318 0,03 0,60 |0,40| 0,025 | 0,015 0,30 0,20 0,30 0,08 NS NS
§4319 0,20 1,20 [1,00| NS NS 0,30 0,20 0,30 0,08 NS NS
H4320 0,20 1,20 [1,00| NS NS 0,30 0,20 0,30 0,08 NS NS
E4324 0,20 1,20 |1,00| NS NS 0,30 0,20 0,30 0,08 NS NS
E4327 0,20 1,20 |1,00| NS NS 0,30 0,20 0,30 0,08 NS NS
E4340 NS NS NS NS NS NS NS NS NS NS NS
E4903 0,15 1,25 [090| NS NS 0,30 0,20 0,30 0,08 NS NS
E4910 0,20 1,25 [090| 0,035 | 0,035 0,30 0,20 0,30 0,08 NS NS
E4911 0,20 1,25 |090] 0,035 | 0,035 0,30 0,20 0,30 0,08 NS NS
E4912 0,20 1,20 |1,00| NS NS 0,30 0,20 0,30 0,08 NS NS
E4913 0,20 1,20 |1,00| NS NS 0,30 0,20 0,30 0,08 NS NS
E4914 0,15 1,25 [090| 0,035 | 0,035 0,30 0,20 0,30 0,08 NS NS

a2  Single values are maximum.

b NS = Not specified.
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Table 10B (continued)
. Chemical composition % (by mass)
Classification . ]
C Mn Si P S Ni Cr Mo A% Cu Al
E4915 0,15 1,25 0,90 0,035 | 0,035 0,30 0,20 0,30 0,08 NS NS
E4916 0,15 1,60 |0,75]| 0,035 | 0,035 0,30 0,20 0,30 0,08 NS NS
E4916-1 0,15 1,60 |0,75] 0,035 | 0,035 0,30 0,20 0,30 0,08 NS NS
E4918 0,15 1,60 |0,75| 0,035 | 0,035 0,30 0,20 0,30 0,08 NS NS
E4918-1 0,15 1,60 0,75 0,035 | 0,035 0,30 0,20 0,30 0,08 NS NS
E4919 0,15 1,25 0901 0,035 | 0,035 0,30 0,20 0,30 0,08 NS NS
E4924 0,15 1,25 (0,90 0,035 | 0,035 0,30 0,20 0,30 0,08 NS NS
E4924-1 0,15 1,25 (0,90 0,035 | 0,035 0,30 0,20 0,30 0,08 NS NS
E4927 0,15 1,60 |0,75| 0,035 | 0,035 0,30 0,20 0,30 0,08 NS NS
E4928 0,15 1,60 0,90 | 0,035 | 0,035 0,30 0,20 0,30 0508 NS NS
E4948 0,15 1,60 0,90 | 0,035 | 0,035 0,30 0,20 0,30 0,08 NS NS
E5716 0,12 1,60 (090 0,03 0,03 1,00 0,30 0,35 NS NS NS
E5728 0,12 1,60 (0,90 0,03 0,03 1,00 0,30 0;35 NS NS NS
E4910-P1 0,20 1,20 |0,60| 0,03 0,03 1,00 0,30 0,50 0,10 NS NS
E5510-P1 0,20 1,20 (0,60 | 0,03 0,03 1,00 0,30 0,50 0,10 NS NS
E5518-P2 0,12 0'19850 0,80 | 0,03 0,03 1,00 0,20 0,50 0,05 NS NS
0,90 to
E5545-P2 0,12 170 0,80 | 0,03 0,03 1,00 0,20 0,50 0,05 NS NS
E4910-1M3 0,12 0,60 0,40| 0,03 0,03 NS NS 0,61-2;0 NS NS NS
E4911-1M3 0,12 0,60 0,40 | 0,03 0,03 NS NS 0,61-2;0 NS NS NS
E4915-1M3 0,12 0,90 0,60| 0,03 0,03 NS NS 0’6}2;0 NS NS NS
E4916-1M3 | 012 | 090 |0,601003 | 003 | Ns Ns | 00t Ns | Ns | s
0,40 to
E4918-1M3 0,12 0,90 .]-0;80| 0,03 0,03 NS NS 0.65 NS NS NS
0,40 to
E4919-1M3 0,12 090 | 0,40| 0,03 0,03 NS NS 0.65 NS NS NS
0,40 to
E4920-1M3 0,12 0,60 |0,40]| 0,03 0,03 NS NS 0.65 NS NS NS
0,40 to
E4927-1M3 0,12 1,00 [0,40| 0,03 0,03 NS NS 0.65 NS NS NS
1,00 to 0,25 to
E5518-3M2 0,12 175 0,80 | 0,03 0,03 0,90 NS 0,45 NS NS NS
1,00 to 0,40 to
E5516-3M3 0,12 1,80 0,60 | 0,03 0,03 0,90 NS 0,65 NS NS NS
1,00 to 0,40 to
E5518-3M3 0,12 1.80 0,80 | 0,03 0,03 0,90 NS 0,65 NS NS NS
0,60 to 0,30 to
E4916-N1 0,12 160 0,90 | 0,03 0,03 1,00 NS 0,35 0,05 NS NS
0,60 to 0,30 to
E4928-N1 0,12 160 0,90 | 0,03 0,03 1,00 NS 0,35 0,05 NS NS
a  Single values are maximum.
b NS = Not specified.
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Table 10B (continued)

ISO 2560:2020(E)

Chemical composition % (by mass)

Classification . ]
C Mn Si P S Ni Cr Mo \% Cu Al
0,60 to 0,30 to
E5516-N1 0,12 1,60 0,90 | 0,03 0,03 1,00 NS 0,35 0,05 NS NS
0,60 to 0,30 to
E5528-N1 0,12 1,60 0,90 | 0,03 0,03 1,00 NS 0,35 0,05 NS NS
0,40 to 0,80 to
E4916-N2 0,08 1,40 0,50 | 0,03 0,03 1,10 0,15 0,35 0,05 NS NS
Eal 040t 0.80to NS NS
16-N2 0,08 1,40 0,50 0,05 0,05 110 0,15 0,35 0,05
E5516-N2 0,12 0,40 to 0,80 | 0,03 0,03 0,80 to 0,15 0,35 0,05 NS NS
1,25 1,10
E5518-N2 0,12 0,40 to 0,80 | 0,03 0,03 0,80 to 0,15 0,35 0,05 NS NS
1,25 1,10
1,10 to
E4P16-N3 0,10 1,25 |0,60| 0,03 0,03 200 NS 0,35 NS NS NS
1,10 to
E5b516-N3 0,10 1,25 |0,60| 0,03 0,03 200 NS NS NS NS NS
1,10 to
E5%16-3N3 0,10 1,60 [0,60]| 0,03 0,03 200 NS NS NS NS NS
1,10%o
E5b518-N3 0,10 1,25 (0,80 0,03 0,03 500 NS NS NS NS NS
2,00 to
E4P15-N5 0,05 1,25 |0,50| 0,03 0,03 275 NS NS NS NS NS
2,00 to
E4P16-N5 0,05 1,25 |0,50| 0,03 0,03 275 NS NS NS NS NS
2,00 to
E4P18-N5 0,05 1,25 |0,50 [,-6,03 0,03 275 NS NS NS NS NS
2,00 to
E4P28-N5 0,10 1,00 |0,80 | 0,025 | 0,020 275 NS NS NS NS NS
2,00 to
E5b616-N5 0,12 1,25~ 0,60 | 0,03 0,03 275 NS NS NS NS NS
2,00 to
E5b518-N5 0,12 1,25 |0,80| 0,03 0,03 275 NS NS NS NS NS
3,00 to
E4P15-N7 0505 1,25 |0,50| 0,03 0,03 375 NS NS NS NS NS
3,00 to
E4P16-N7 0,05 1,25 [0,50| 0,03 0,03 375 NS NS NS NS NS
3,00 to
E4D18-N7 0,05 1.25 10,50( 0,03 0,03 35 NS NS NS NS NS
3,00 to
E5516-N7 0,12 1,25 |0,60| 0,03 0,03 375 NS NS NS NS NS
3,00 to
E5518-N7 0,12 1,25 |0,80| 0,03 0,03 375 NS NS NS NS NS
6,00 to
E5516-N13 0,06 1,00 |0,60]| 0,025 | 0,020 700 NS NS NS NS NS
0,80 to 0,80 to 0,40 to
E5518-N2M3 0,10 1,25 0,60 | 0,02 0,02 1,10 0,10 0,65 0,02 0,10 |0,05
a  Single values are maximum.
b NS = Not specified.
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Table 10B (continued)
. Chemical composition % (by mass)
Classification . ]
C Mn Si P S Ni Cr Mo \" Cu Al
0,30 to 0,25 to 0,20 to
E4903-NC | 012 | "7, ¢ 1090 003 | 003 | "5 0,30 NS NS | oo | NS
0,30 to 0,25 to 0,20 to
E4916-NC | 012 | 7 ,0% 090 | 0,03 | 0,03 | 570 0,30 NS NS | oo | NS
0,30 to 0,25 to 0,20 to
E4928-NC | 012 | 77, 0% 1090 003 | 003 | "5 0,30 NS NS | Coeo | NS
E5716 NC n’Qn o n")': o n")n o NS
- OTZ [ 40 |090| 003 [ 003 [ 5o 0,30 NS NS T oeo
0,30 to 0,25 to 01200
E5726-NC| | 012 | 77 ,0% 090 | 0,03 | 0,03 | 570 0,30 NS NS |CEe0” | NS
0,30 to 0,30 to 0,20 to
E4903-CC| | 0,12 | 7} 4% |090 | 0,03 | 0,03 NS 5,70 NS NS©| Voo | NS
0,30 to 0,30 to 0,20 to
E4916-CC| | 012 | *7,0%|090| 0,03 | 003 NS 5,70 NS NS | Coeo | NS
0,30 to 0,30 to 0,20 to
E4928-CC| | 012 | “7,0%|090| 0,03 | 003 NS 5,70 NS NS | Coeo | NS
0,30 to 0,30 t0 0,20 to
ES716-CC| | 012 | 77 ,0%|090| 0,03 | 003 NS 5,20 NS NS | oo | NS
0,30 to 0330 to 0,20 to
ES728-CC| | 012 | "7,0%|090| 0,03 | 003 NS 5,70 NS NS | oo | NS
0,30 to 0,05 to 0,45 to 0,30 to
E4903-NCq | 012 | 7,0%|090| 0,03 | 003 | g3 075 NS NS | Po | NS
0,30 to 0,05 to 0,45 to 0,30 to
E4916-NCq | 012 | 7 ,0%|090| 0,03 | 003,57 075 NS NS | V50| NS
0,30 to 0,05 to 0,45 to 0,30 to
E4928-NCq | 012 | 77 ,0%|090| 0,03 |-0p3 | " 7 075 NS NS | Co0l | NS
0,30 to 0,05 to 0,45 to 0,30 to
Es716-NCq | 012 | 77 ,0° 090 | 003 | 0,03 | T 075 NS NS | To0l | NS
0,30 to 0,05 to 0,45 to 0,30 to
ES728-NCq | 012 | 7 40% | 020170,03 | 003 | g% 075 NS NS | To0l | NS
E4903-Ncc] | 012 | 9°0t 05)5 0,03 | 003 | %40to | 045t | o Ns | 030tof N
: 1,30 ' ' 0,80 0,70 0,75
0,80
E4916-Ncc] | 0,125p%>0 o OéiS 0,03 | 003 | %40to | 045t | o Ns | 030tof ng
' 130 | oe0| : 0,80 0,70 0,75
0,50 to 0,40 to 0,45 to 0,30 to
E4928-NCC} 9 012 | 750 [0.80] 003 | 0,03 | g 270 NS NS | “ooso] NS
ESs516-Ncc1 | 012 | %200 0&?)5 0,03 | 003 | %40to | 045t | o Ns | 030to | ng
' 1,30 ' ' 0,80 0,70 0,75
0,80
Ess18-NcC1 | 012 | 0°0to 03’)5 0,03 | 003 | ©40to | 045to NS Ns | 030t0 | N
' 1,30 ' ' 0,80 0,70 0,75
0,80
0,50 t0 | %3° 040to | 045 to 0,30 to
ES716-NCCL | 012 | “P20¢ | to | 003 | 003 | “gas 070 NS NS | Cg7s” | NS
0,80
a2 Single values are maximum.
b NS = Not specified.
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Table 10B (continued)

ISO 2560:2020(E)

. Chemical composition % (by mass)
Classification . .
C Mn Si P S Ni Cr Mo \% Cu Al
0,50 to 0,40 to 0,45 to 0,30 to
E5728-NCC1 0,12 1,30 0,80 | 0,03 0,03 0,80 0,70 NS NS 0,75 NS
0,40 to 0,40 0,20 to 0,15 to 0,30 to
E4916-NCC2 0,12 0,70 Ot;)0 0,025 | 0,025 0,40 0,30 NS 0,08 0,60 NS
0,40 to 0,40 0,20 to 0,15 to 0,30 to
E4918-NCC2 0,12 NN to | 0,025 | 0,025 S an N NS 0,08 ’ NS
O,7 O \v e a vy U, 00 0,60
0,70
E49XX-G NS NS NS NS NS NS NS NS NS NS NS
E35XX-G NS NS NS NS NS NS NS NS NS NS NS
E37XX-G NS NS NS NS NS NS NS NS NS NS NS
a  Single values are maximum.
b NP = Not specified.
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8 Fillet weld test
The fillet weld test assembly shall be as shown in ISO 15792-3:2011, Figure 1.

8A Classification by yield strength and 47 ] 8B Classification by tensile strength and 27 ]
impact energy impact energy

The plate material shall be selected from the The plate material shall be unalloyed steel of
range of materials for which the electrode is 0309% [hv mnqq) Cmaximum The surfaces to be
recommenddd by the manufacturer. The surface welded shall be clean. The test plate thickngss,
shall be free of scale, rust and other contami- t, shall be 10 mm to 12 mm in accordance'with
nants. The tgst plate thickness, t, shall be 10 mm Table 11B. The width, w, the length, ], the tept

to 12 mm, the width, w, shall be 75 mm mini- positions for each coating type, and’the required
mum and theg length, [, shall be 300 mm mini- testresults are given in Tables.91B and 12B.

mum. The el¢ctrode sizes to be tested for each
coating type| the test positions and the required
test results dre given in Table 11A.

Table 11A — Test requirements for fillet welds?
(Classification by yield strength and 47 ] impaet énergy)

Dimensions in millignetres

Syl_n!)ol of Coating Test Electrode Fllle? Leglength .
position fof tvpe osition sizea theoretical difference Convexlity
classificatign yp p throat
C 4.5 min. 1,5 max. 2,5 max.
1or2 RXb PB 6,0 5,0 min. 2,0 max. 3,0 malx.
B 5,0 min. 2,0 max. 3,0 malx.
A .
3 PB 6,0 5,0 min. 2,0 max. 3,0 malx.
RR
R 6,0
5 PB 4,5 min. 1,5 max. 2,5 malx.
B 5,0
C 4,5 max.
lor?2 RXb PF 4,0 4,5 max. — 2,0 malx.
B 5,5 max.
C 4,5 max. 1,5 max. 2,5 malx.
1lor?2 RXP PD 4,0 4,5 max. 1,5 max. 2,5 max.
B 5 5ma 2 0-mas 3-0-maX.
5 B PG 4,0 5,0 min. — 1,5 max.©
a2 Where the largest size claimed for positional welding is smaller than that specified, use the largest size and adjust
criteria pro rata. Otherwise, electrode sizes not shown are not required to be tested.
b RXincludes R, RC, RA and RB.
¢ Maximum concavity.
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Table 11B — Test requirements for fillet welds
(Classification by tensile strength and 27 ] impact energy)

. Current Minimum plate Minimum Fillet
Coating and Electrode size? Test width plate length weld size
type - position
polarity w 1
03 AC and 5,0 PF, PD 75 300 10,0 max.
DC (+) 6,0 PB 400 8,0 min.
5,0 PF, PD 300 8,0 max.
10 pC () 6,0 PB 75 400 6,0 min.
ACand 5.0 PE. PD 300 8,0 max.
. DC (+) 6,0 PB = 400 6,0 min.
12 AC and 5,0 PF, PD 75 300 10,0 max.
DC () 6,0 PB 400 8,0 min.
(13 AC,DC () 5,0 PF, PD 75 300 10,0 max.
and DC (+) 6,0 PB 400 8,0 min.
14 AC,DC () 4,0 PF, PD 75 300 8,0 max.
and DC (+) 6,0 PB 400 8,0 min.
4,0 PF, PD 300 8,0 max.
1> DC(+) 6,0 PB 75 400 8,0 min.
6 AC and 4,0 PF, PD 78 300 8,0 max.
DC (+) 6,0 PB 400 8,0 min.
8 AC and 4,0 PF, PD 75 300 8,0 max.
DC (+) 6,0 PB 400 8,0 min.
19 AC and 5,0 PF, PD 75 300 10,0 max.
DC (+) 6,0 PB 400 8,0 min.
AC and .
D
D0 DC () 6,0 PB 75 400 8,0 min.
AC,DC(-) .
D b
D4 and DC (+) 6,0 PB 75 400 or 650 8,0 min.
D7 ACand 6/0 PB 75 400 or 650P 8,0 min.
DC (-)
D8 ACand 6,0 PB 75 400 or 650D 8,0 min.
DC (+)
1.0 NS¢ NS¢ NS¢ 75 NS¢ NS¢
4,0 8,0 max.
15 DC) 45 PE, PG 75 300 6.0 min.
b3 ACand 4,0 PD, PG 75 300 8,0 max.
DC(+) 5,0 PB, PG 300 or 4004 6,5 min.
a2 Where the largest size claimed for positional welding is smaller than that specified, use the largest ize and adjust
criter]agpro'rata. Otherwise, electrode sizes not shown are not required to be tested.
b For 450 mm electrode Iength, Tshall be 200 minimum. For 700 mm electrode Iength, 7shall be 650 mm minimum.
¢ NS =Notspecified. Requirements shall be agreed between purchaser and supplier.
d  For 350 mm electrode length, I shall be 300 mm minimum. For 450 mm or 460 mm electrode length, I shall be 400 mm
minimum.
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Table 12B — Allowable leg length difference and maximum convexity

Dimensions in millimetres

Measured fillet weld size | Maximum leg length difference | Maximum convexity

4,0 or less 1,0 2,0

4,5 1,5 2,0

500r5,5 2,0 2,0

6,0 or 6,5 2,5 2,0

7,0,7,5 or 8,0 3,0 2,5

8,5 3,5 2,5

9,0 or more 4,0 2,5

9 Roundjng procedure

Actual test values obtained shall be subject to ISO 80000-1:2009, B.3, Rule A.df the measured valugs are
obtained by ¢quipment calibrated in units other than those of this document,the measured valueg shall
be converted to the units of this document before rounding. If an average ¥alue is to be compared fo the
requirementp of this document, rounding shall be done only after cal¢ilating the average. The royinded
results shall ffulfil the requirements of the appropriate table for the\classification under test.

10 Retests

If any test falls to meet the requirement(s), that test shalldbe repeated twice. The results of both retests
shall meet the requirement. Specimens for the retest.may be taken from the original test assemply or
sample or frgm one or two new test assemblies. For chemical analysis, retests are only needed for|those
specific elenjents that failed to meet the requir€ment. If the results of one or both retests fail tol meet
the requirenpent, the material under test shallybe considered as not meeting the requirements gf this
document for that classification.

In the event| that during preparation, or after completion of any test, it is clearly determined that
prescribed o proper procedures were not followed in preparing the weld test assembly or sample(s)
or test specimen(s), or in condueting the tests, the test shall be considered invalid. This determination
is made withlout regard to whether the test was actually completed, or whether the test results njet, or
failed to megt, the requirements. That test shall be repeated, following proper prescribed procedures.
In this case, the requirement for doubling the number of test specimens does not apply.

11 Technigal delivery conditions

Technical delivery conditions shall meet the requirements in ISO 544 and in ISO 14344.
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12 Examples of designation

12A C(lassification by yield strength and 47 ]
impact energy

The designation of the covered electrode is
indicated by the suffix letter A given after the
number of this document and shall follow the
principles given in the example below.

EXAMPLE 1A:

ISO 2560:2020(E)

12B Classification by tensile strength and

27 J impact energy

The designation of the covered electrode is

indicated by the suffix letter B given

after the

number of this document and shall follow the
principles given in the example below.

EXAMPLE 1B:

A covpred electrode for manual metal arc weld-
ing which deposits a weld metal with a minimum
yield ptrength of 460 MPa (46) and a minimum
average impact energy of 47 ] at -30 °C (3) with a
chemjcal composition of 1,1 % (by mass) Mn and
0,7 %| (by mass) Ni (1Ni) having a basic cover-
ing (B) and a electrode efficiency of 140 % and
whicl) may be used with AC and DC (5) in flat
butt gnd flat fillet welds (3) and whose diffusible
hydrqgen content is determined in accordance
with 1SO 3690 and does not exceed 5 ml/100 g of
depogited metal (H5) is designated as follows:

IS0 2560-A-E 46 3 1INi B 5 3 H5

Compjulsory section:

I50 2560-A-E 46 3 1Ni B

A covered electrode for manual metal arc
welding which deposits a weldameta] with a
minimum tensile strength of 550 MFa (55)
and which meets a 47 ] impact requirement at
-40 °C (U) in the as-welded conditiojn and also

exceeds 27 ] at -40 °C in‘the as-wel
(A) with a chemical eemposition of (
mass) Mn and 1% (by mass) Ni (-N2

d condition
.9 % (by
) having a

basic covering(ncluding iron powdef and which

may be usedwith ACand DC (+) ina
except vértical down (18) and whosg

| positions
e diffusible

hydrogen content is determined in accordance

withi1§0 3690 and does not exceed 3
déposited metal (H5) is designated 3

ISO 2560-B-E5518-N2A U H5

Compulsory section:

ml/100 g of
s follows:

where ISO 2560-B-E5518-N2A
IO 2560-A is the number of thisdocument, where
classification by.yield strength
and 47 ] impact energy; ISO 2560-B is the number of this doc-
ument, classification by
R is the covered electrode/man- tensile strengthland 27 ]
ual metal arc welding (see 4.1); impact energy;
E is the covered el¢ctrode/
manual metal arf welding
46 is the strength and elongation (see 4.1);
(see Table 1A);
3 are the impact properties 55 is the tensile str¢ngth (see
(see Table 2A); Table 1B);
23
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H5

is the type of electrode cover- 18 is the basic iron powder

ing (see Table 4A); coating suitable for AC and
DC (+), in all positions except

) o vertical down (see Table 4B);

is the electrode efficiency and

type of current (see Table 5A);

-N2 is the 1 % (by mass) Ni as the
principal alloying element

is the welding position (see (see Table 3B);
Table 6A);
E5518-N2 A is the complete specifica-
tion-ofcompeositienimifs
is the diffusible hydrogen con- and mechanical propértly
tent (see Table 7). requirements (see(fablds 8B
and 10B) in the astweldé¢d
condition;

U is the supplémental impjct
requirement of 47 | at the
basic'27 ] impact test tem-
perature;

H5 is the diffusible hydrogégn

content (see Table 7).
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Annex A
(informative)

Classification systems

A.1 ISO 2560-A

The 15O 2560-A classification system for covered electrodes for non-alloy and fine grainsteels, based
on yigld strength and 47 ] minimum impact energy, is shown in Figure A.1.

A.2 [ISO 2560-B

The 150 2560-B classification system for covered electrodes for non-alley-and fine grain [steels, based
on temsile strength and 27 ] minimum impact energy, is shown in Figure A.2.
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Compulsory classification designators*®

Number of this International Standard. The "A" in the final position
indicates classification by yield strength and 47 ] impact requirement.

Designates a covered electrode.

Yield strength designator. For electrodes suitable for multi-run
welding, the symbol "35, 38, 42, 46 or 50" is used to indicate a
minimum yield strength of 355 MPa, 380 MPa, 420 MPa, 460 MPa or
500 MPa, respectively.

Charpy V-Notch impact energy designator. Indicates the temperatyre in
degrees celsius at or above which the impact strength of the weld metal
meets or exceeds 47]. The letter "A" is used to indicate a test
temperature of + 20 °C. The letter "Z" indicates that there\is no impact
requirement.

Chemical composition designator. Indicates contpesition of all-welfl
metal.

Designator for type of electrode coating-The symbols "A, C, R, RR, RC,
RA, RB and B" are used to indicate acid eovering, cellulosic covering,
rutile covering, rutile thick covering, rutile-cellulosic covering,
rutile-acid covering, rutile-basic*cevering or basic covering,
respectively.

150 2560-A-F XX X XXX X X X HX

Optional supplemental designators®

Optional supplemental diffusible hydrogen designator. "H5, H10 of
H15" is used.td.indicate a maximum diffusible hydrogen content ofl 5
ml/100 g, 10yml/100 g or 15 ml/100 g of deposited metal, respectively.

Positionality designator. The symbol "1, 2, 3, 4 or 5" indicates the
welding position(s) for which the electrode is suitable.

Metal recovery and type of current indicator. The symbol "1, 2, 3, 4, 5,
6, 7 or 8" indicates the weld metal recovery and type of current.

a2 The combination ofthése designators constitutes the covered electrode classification.
b These degignatofs-are optional and do not constitute part of the covered electrode classification.

Figlll‘f-\ A1 —1S02560-A dpcignnﬁnn of electrodes
(Classification by yield strength and 47 ] impact energy)
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Compulsory classification designators *

Number of this International Standard. The "B" in the final position

indicates classification by tensile strength and 27 ] impact re
Designates a covered electrode.

Tensile strength designator. The symbol "43, 49, 55 or 57" is

quirement.

used to

indicate a minimum tensile strength of 430 MPa, 490 MPa, 550 MPa or

570 MPa, respectively.

150 4560-B-EXXXX-XXX X U HX

L

La nl £ - | - =
TypT UI'tUVTT IS UTSIEITAlUT.

«n

Chemical composition designator (preceded by
Indicates composition of all-weld metal.

whén\pre

Designator for condition of heat treatment. The Symbols "A",
"AP" are used to indicate the as-welded condition, the postw
treated condition, or both conditions, respectively.

Optional supplemental designators "

Optional supplemental diffusible hydrogen designator. "H5,
is used to indicate a maximum diffusible hydrogen content o
10 ml/100 g or 15 ml/100 g of deposited metal, respectively

Optional supplemental designator to indicate 47 ] impact en¢
normal 27 Jfest temperature.

a2 The combination of these designators.constitutes the covered electrode classification.

o
—]

hese designators are optional and.do not constitute part of the covered electrode classification|

Figure A.2 — ISO 2560-B designation of electrodes
(Glassification by tensile strength and 27 ] impact energy)

sent).

IIP" and
eld heat

10 or H15"
f5ml/100 g,

brgy at the
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