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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 I1SO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.
The main task of technical committees is to prepare International Standards. Draft International Standards adopted
by the technjcal committees are circulated to the member bodies for voting. Publication as an Ipternational
Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is dfawn to the possibility that some of the elements of this InternationakStandard may be the subject of
patent rights. [SO shall not be held responsible for identifying any or all such patent rights.

ISO 2560 wag prepared in collaboration with the International Institute of Welding which has been approved by the
ISO Council gs an international standardizing body in the field of welding:

This second gdition cancels and replaces the first edition (ISO 2560:1973), which has been technically r¢vised.

Annexes A to|D of this International Standard are for information only.

iv © ISO 2002 - All rights reserved
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560:2002(E)

This International Standard 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 according to
this International Standard. The classification according to system A is mainly based on EN 499. The classification
according to system B is mainly based upon standards used around the Pacific Rim.

This Intern
strength, tg
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metal yield
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It should b
size, width
Requests fi

of ISO/TC
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nsile strength and elongation of the all-weld metal. The ratio of yield to tensile strength of]
igher than that of parent metal. Users should note that matching weld metal yield stren
strength will not necessarily ensure that the weld metal tensile strength matches that
refore, where the application requires matching tensile strength, selection of)the consuma
ference to column 3 of Table 1A or to Table 1B and Table 8B.
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INTERNATIONAL STANDARD

ISO 2560:2002(E)

Welding consumables — Covered electrodes for manual metal arc

weldin

1 Sco

This Intern
the as-weld
fine grain

570 N/mm3.

g of non-alloy and fine grain steels — Classification

htional Standard specifies requirements for classification of covered electrodes and-depo
ed condition and in the post-weld heat-treated condition for manual metal arc welding of
Steels with a minimum vyield strength of up to 500 N/mm?2 or a minimum tehsile stre

sited metal in
non-alloy and
hgth of up to

This Interngtional Standard is a combined specification providing for classification utilizing a system based upon the

yield streng
strength an

1)

Paragraphs and tables which carry the suffix letter “A” are applicable only to covered electrg

Paragraphs and tables which carry the suffix letter “B” .are applicable only to covered electrg

Paragraphs and tables which do not have either the suffix letter “A” or the suffix letter “B” arg

th and the average impact energy of 47 J of all-weld metal, or utilizing @’system based up
d the average impact energy of 27 J of all-weld metal.

the system based upon the yield strength and the averagédmpact energy of 47 J of all-
s International Standard.

the system based upon the tensile strength and the*average impact energy of 27 J of all
s International Standard.

covered electrodes classified in this International Standard.

ative references

to
th
2)
to
th
3)
al
2 Nornm
The followi
this Intern

publications do not apply. Howeyver, parties to agreements based on this International Standard are ¢

ng normative documents contain provisions which, through reference in this text, constitutg
tional Standard. For,dated references, subsequent amendments to, or revisions of,

on the tensile

des classified
weld metal in

des classified
weld metal in

applicable to

provisions of
any of these
ncouraged to

investigate|the possibility of-applying the most recent editions of the normative documents indicat¢d below. For

undated references, the latest edition of the normative document referred to applies. Members of

maintain r

ISO 31-0:1P92, Quantities and units — Part 0: General principles

ISO 544,

dimensiong, tolerances and marking

isters of currently valid International Standards.

elding consumables — Technical delivery conditions for welding filler metals — Typ

ISO and IEC

e of product,

ISO 2401, Covered electrodes — Determination of the efficiency, metal recovery and deposition coefficient

ISO 3690, Welding and allied processes — Determination of hydrogen content in ferritic steel arc weld metal

ISO 6847, Welding consumables — Deposition of a weld metal pad for chemical analysis

ISO 6947, Welds — Working positions — Definitions of angles of slope and rotation

ISO 13916, Welding — Guidance on the measurement of preheating temperature, interpass temperature and
preheat maintenance temperature

ISO 14344, Welding and allied processes — Flux and gas shielded electrical welding processes — Procurement
guidelines for consumables
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ISO 15792-1:2000, Welding consumables — Test methods — Part 1: Test methods for all-weld metal test

specimens in

steel, nickel and nickel alloys

ISO 15792-3:2000, Welding consumables — Test methods — Part 3: Classification testing of positional capacity

and root penetration of welding consumables in a fillet weld

3 Classification

Classification designations are based upon two approaches to indicate the tensile properties and the impact
properties of the all-weld metal obtained with a given electrode. The two designation approaches include additional
designators for_ some other classification requirements, but not all, as will be clear from the following sections. In

most cases,
designations

The classification includes all-weld metal properties obtained with a covered electrode as. given
s based on the electrode size 4 mm with the exception of the symbol for welding positi

classification
based on ISO

A given commercial product can be classified in both systems. Then either or both~c

can be used for the product.

15792-3.

3A Classification by yield strength and 47 J
impact enefgy

The classific
1) the first
product/d

2) the secd
strength

Table 1A);

3) the third
propertie

ion is divided into eight parts:

part gives a symbol
rocess to be identified;

indicating the

nd part gives a symbol indicating the
and elongation of all-weld metal (see

bart gives a symbol indicating the impact
5 of all-weld metal (see Table 2A);

4) the fourth part gives a symbol indicating;the

chemical

Table 3A));

5) the fifth g
electrode

6) the sixth
nominal
(see Tab

7) the seve

composition of all-weld metal (see

’

art gives a symbol indicating the type of
covering (see 4.5A);

part gives a symbol indicating the
electrode efficiency” and type of current
e 5A);

nth part<giyes a symbol indicating the
ositions(see Table 6A);

h-part gives a symbol indicating the

content of deposited metal (see

3B Classification'by tensile strengf
27 J impact energy

The classification' is divided into seven part

1)

the . first part gives a symbol ind

product/process to be identified;

the second part gives a symbol ind
strength of all-weld metal (see Table 1

the third part gives a symbol indicating
electrode covering, the type of curre
welding position (see Table 4B);

the fourth part gives a symbol ind
chemical composition of all-weld
Table 3B);

the fifth part gives a symbol ind
condition of postweld heat treatment u
the all-weld metal test was conducted

the sixth part gives a symbol indicati
electrode has satisfied a requireme
impact energy at the temperature nor
for the 27 J requirement;

the seventh part gives a symbol ing
hydrogen content of deposited n

metal

assification

below. The
bn which is

h and

-

D.

cating the

icating the
B);

the type of
nt, and the

cating the
(see

cating the
nder which
see 4.6B);

hg that the
ht for 47 J
mally used

icating the
hetal (see

welding (
8) the eigh
hydroger
Table 7).
In order to

Standard, the

promote the use of this International
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 ¢

overing, i.e. the symbols defined in 4.1,

4.2A, 4.3A, 4.4A and 4.5A.

Table 7).

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

a)

Compulsory section

This section includes the symbols for
product, the strength, the type of co

the type of
vering, the

type of current, the welding position, the chemical
composition and the condition of heat treatment,

i.e., the symbols defined in 4.1, 4.2B,
and 4.6B.

© IS0 2002 - All ri
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Optional section

This section includes the symbols for the nominal
electrode efficiency, the type of current, the
welding positions for which the electrode is
suitable, and the symbol for hydrogen content,

b)

ISO 2560:2002(E)

Optional section

This section includes the symbol for the optional
supplemental designator for 47 J impact energy,
i.e., the symbol defined in 4.3B; and the symbol
for the hydrogen content, i.e., the symbol defined

i.e. the symbols defined in 4.7A, 4.8A and 4.9.

in 4.9.

The full designation (see clause 10) shall be used on packages and in the manufacturer's literature and data
sheets. See Figure A.1, for a schematic representation of the full designation of electrodes classified by yield
strength and 47 J impact energy, system A. See Figure A.2, for a schematic representation of the full designation of

electrodes Flassified by tensile Strength and 27 J impact energy.

4 Symbols and requirements

4.1 Symbol for the product/process

The symbdl for the covered electrode used in the manual metal arc welding process shall be the lett

the beginninhg of the designation.

4.2 Symbol for strength and elongation of all-weld metal

4.2A Clapsification by yield strength and 47 J
impact energy

The symbpls in Table 1A indicate yield strength,
tensile strepgth and elongation of the all-weld metal in
the as-welded condition determined in accordancé
with clausg 5.

Table 1A 4+ Symbol for strength and elongation of
all-weld metal (Classification by yield strength and

pr E placed at

4.2B, “Classification by tensile strength and 27 J

impact energy

The symbols in Table 1B indicate tensi
the all-weld metal in the as-welded cong
post-weld heat-treated condition dg
accordance with clause 5. The yield

elongation requirements depend upon
chemical composition, heat treatment

coating type, as well as upon the te
requirements, as given for the complete
in Table 8B.

e strength of
ition or in the
ptermined  in
strength and
the specific
condition and
hsile strength
classification

Table 1B — Symbol for strength of all-weld metal

(Classification by tensile strength and

P7 J impact

8  For yield strength, the lower yield (R, ) shall be used when
yielding occurs, otherwise the 0,2 % proof strength (RpO o) shall be
used. '

b Gauge length is equal to five times the specimen diameter.

© 1SO 2002 - All rights reserved

47 J impact energy) energy)
Minimum Tensile Minimum
yield strength elongation® Minimum tensile strength
Symbol strength? Symbol
N/mm2

N/mm? N/mm? %
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
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4.3 Symbol for impact properties of all-weld metal

4.3A Classification by yield strength and 47 J
impact energy

The symbols in Table 2A indicate the temperature at
which an average impact energy of 47 J is achieved
under the conditions given in clause5. Three
specimens shall be tested. Only one individual value
may be lower than 47 J but not lower than 32 J. When
an all-weld metal has been classified for a certain

4.3B Classification by tensile strength and 27 J
impact energy

There is no specific symbol for impact properties. The
complete classification in Table 8B determines the
temperature at which an impact energy of 27 J is
achieved in the as-welded condition or in the post-
weld heat-treated condition under the conditions given
in clause 5. Five test specimens shall be tested. The

temperature, it
temperature ip Table 2A.

4 ' 1 [ -
auturtiativdiry CUVTTS airy Tyricl]

Table 2A — Symbol for impact properties of all-
weld metal (Classification by yield strength and 47 J
impact energy)

Temperature for minimum average
impact energy of 47 J

°C

Symbol

No requirement
+20
0
-20
-30
-40
-50
- 60

o A W N O > N

4.4 Symbol for the chemical composition of all-weld metal

44A Classification by yield strength and 47 J
impact enerj;y

The symbol$ in Table;3A indicate the chemical
composition | of allkweld metal, determined in
accordance With clause 6.

disregarded. Two of the three remaining|\
be greater than the specified 27 J_level,
three may be lower but shall not-be less
The average of the three remaining values
least 27 J.

1 & ol loioule 4 1
TUWTSLU alrtd IMYTricot vdadiucs

The addition of the optionral symbol U, i
after the symbol for “¢condition of heat
indicates that the supplemental requirem
impact energy-at the normal 27J in
temperature /has’ also been satisfied. Fg
impact requirement, three specimens shal
The impactvalue shall be determined by t
of the three test specimens. The average
values'shall be 47 J or greater.

4.4B Classification by tensile strength
impact energy

The symbols in Table 3B indicate the princi
elements, and sometimes the nominal alloy
most significant alloy element, of all-w
determined in accordance with clause 6. T
for chemical composition does not immedi

shall be
alues shall
one of the
than 20 J.
shall be at

mmediately
treatment,
ent of 47 J
npact test
r the 47 J
be tested.
he average
f the three

and 27 J

pal alloying
level of the
eld metal,
he symbol
btely follow

the symbol for strength, but follows the symbol for
coating type. The complete classification, given in
Table 10B, determines the exact chemical composition
requirements for a particular electrode classification.

© ISO 2002 - All rights reserved
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Table 3A — Symbol for chemical composition of
all-weld metal (Classification by yield strength and
47 J impact energy)

ISO 2560:2002(E)

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

Alloy Chemical composition (mass %) 2 - ¢ Alloy : _Chemical composi.tion
symbol Mn Mo Ni symbol Principal alloy Nominal level
element(s) mass %
No symbol, -1,
No symbol 2,0 — — or -P1 Mn 1
Mo 1,4 0,3t00,6 — -1M3 Mo 0,5
Mn 1,5
MnMo 1,41t02,0 0,3t00,6 — -3M2 Mo 0.4
. v 1,5
1Ni 1,4 — 0,6t01,2 -3M3 Mo 05
2Ni 1,4 — 1,810 2,6 -N1 Ni 0,5
3Ni 1,4 — 261038 -N2 Ni 1
Mn1Ni 1,4t02,0 — 0,6t01,2 -N3 Ni 1,5
1NiMo 14 031006 | 06012 -3N3 AN e
Z Any other agreed composition -N5 Ni 2,5
8 If not |specified, Mo<0,2; Ni<0,3; Cr<0,2; V<0,05; . ;
Nb < 0,05; G < 0,3. N7 Ni 3.5
b Single \falues shown in the table mean maximum values. -N13 Ni 6,5
€ The repults shall be rounded to the same number of Ni 1
significant figures as in the specified value using the rules -N2M3 Mo 05
according to]ISO 31-0:1992, Annex B, Rule A. ’
Ni 0,5
Ne Cu 0.4
Cr 0,5
e cu 0.4
Ni 0,2
-NCC Cr 0,6
Cu 0,5
Ni 0,6
-NCCA1 Cr 0,6
Cu 0,5
Ni 0,3
-NCC2 Cr 0,2
Cu 0,5
-G Any other agreed cgmposition
4.5 Symbol for type of electrode covering
4.5A Clapsification by'yield strength and 47 J 4.5B Classification by tensile strength and 27 J
impact energy impact energy
The type of covering of a covered electrode depends The type of covering of a covered electfode depends
substantially on.the type of slag-forming components. substantially on the type of slag-formingl components.
The symbalstindicating the type shall be formed by The type of covering also determines |the positions

the following letters or groups of letters:

A = acid covering
C = cellulosic covering
R = rutile covering
RR = rutile thick covering
RC = rutile-cellulosic covering
RA = rutile-acid covering
RB = rutile-basic covering
B = basic covering.
NOTE A description of the characteristics of each of

the types of covering is given in annex B.

© 1SO 2002 - All rights reserved

suitable for welding and the type of current, according
to Table 4B.
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Table 4B — Symbol for type of covering
(classification by tensile strength and 27 J impact

4.6 Symbol for condition)of post-weld heat-treatment of all-weld metal

4.6A Classjffication by yield strength and 47 J
impact energy

Classification|isZhased upon mechanical properties of

energy)
Symbol Type'of We_zlfilng Type of
covering positions 2@ current
03 Rutile basic Allb a.c.and d.c. (+)
10 Cellulosic All d.c. (+)
11 Cellulosic All a.c.and d.c. (+)
12 Rutile Allb a.c.andd.c. ()
13 Rutile AllP ac andd.c. ()
14 Rutile + iron AllP a&land d.c. (+)
powder
15 Basic Allb d.c. (+)
16 Basic AllP a.c.landd.c. (+)
18 Basic + iron Allb a.c.land d.c. (+)
powder
19 lImenite Allb a.c.land d.c. (%)
20 Iron oxide PA, PB a.c.jand d.c. (-)
24 Ruiles-iron | oA pg | aclanddec. ()
pewder
27 ronoxide + | pp pg | 4¢ land d.c. (-)
iron powder
28 Basic+iron | pp b pc | ac.land dec. (+)
powder
40 | Not specified Manufacturpr's
recommenddtions
48 Basic All a.c.jand d.c. (+)
NOTE A description of the characteristics of| each of the

types of covering is given in annex C.

@  Positions are defined in 1ISO 6947. PA = flat, PB = horizontal
vertical fillet, PC = horizontal, PG = vertical down.

bl position may or may not include vertical dpwn welding.
This shall be specified in the manufacturer's trade literpture.

4.6B Classification by tensile strengthjand 27 J
impact energy

If the electrode has been classified in the| as-welded

the a”'Weld IIUtG: ;II thc [=p>) VVU:dUd UUIId;t;UII UII:y.
There is no symbol for condition of post-weld heat
treatment.

condition, the symbot— A shatt—be added to the
classification. If the electrode has been classified in
the post-weld heat-treated condition, the temperature
of post-weld heat-treatment shall be
620 °C+15°C (605°C+15°C in the cases of
chemical compositions N5 and N7, and
600 °C + 15 °C in the case of chemical composition
N13), and the symbol P shall be added to the
classification. Postweld heat treatment time shall be
1h (*'® min) at temperature. If the electrode has
been classified in both conditions, the symbol AP shall
be added to the classification.

© ISO 2002 - All rights reserved
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4.7 Symbol for nominal electrode efficiency and type of current

4.7A Classification by yield strength and 47 J
impact energy

The symbols in Table 5A indicate nominal electrode

efficiency, determined in accordance with 1SO 2401
with the type of current shown in Table 5A.

Table 5A — Symbol for nominal electrode

4.7B Classification by tensile strength and 27 J
impact energy

There is no specific symbol for nominal electrode
efficiency and type of current. Type of current is
included in the symbol for type of covering (Table 4B).
Nominal electrode efficiency is not addressed.

efficien¢y and type of current (Classification by
yie|d strength and 47 J impact energy)

Nominal Tvoe of
Symbpl electrode yp ab
g o current &
efficiency, %
1 < 105 a.c. +d.c.
2 < 105 d.c.
3 > 105 but < 125 a.c. +d.c.
4 > 105 but < 125 d.c.
5 > 125 but < 160 a.c. +d.c.
6 > 125 but < 160 d.c.
7 > 160 a.c. +d.c.
8 > 160 d.c.

2 In ordef to demonstrate operability on a.c., tests shall be

carried out wjth no load voltage higher than 65 V.

b ac.=al ernating current; d.c. = direct current.

4.8 Symbol for welding position

4.8A Classification by yield strength and 47 J
impact eng¢rgy

The symbqd|s in table 6A for welding positions indicates
the positigns for which-the electrode is tested in
accordancg with ISO 15792-3.

Tablg 6A <.Symbol for welding position
(classification'by yield strength and 47 J impact

4.8B Classification by tensile strength and 27 J
impact energy

There is no specific symbol for welding|position. The
welding position requirements are inclyded with the
symbol for type of covering (Table 4B).

energy)
Symbol Positions
1 PA, PB, PC, PD, PE, PF, PG
2 PA, PB, PC, PD, PE, PF
3 PA, PB
4 PA
5 PA, PB, PG

© 1SO 2002 - All rights reserved
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4.9 Symbol for hydrogen content of deposited metal

The symbols in Table 7 indicate the hydrogen content determined in deposited metal from electrode size 4 mm in
accordance with the method given in ISO 3690. The current used shall be 70 % to 90 % of the maximum value
recommended by the manufacturer. Electrodes recommended for use with a.c. shall be tested using a.c.
Electrodes recommended for d.c. only shall be tested using d.c. with electrode positive.

The manufacturer shall provide information on the recommended type of current and drying conditions for

achieving the

hydrogen levels.

Table 7 — Symbol for hydrogen content of deposited metal

Hydrogen content
Symbol max.
ml/100 g of deposited weld metal

H5 5

H10 10

H15 15
See annex D ffor additional information about diffusible hydrogen.
5 Mechanical tests
5A Classification by yield strength and 47 J 5B, ~Classification by tensile strength and
impact eneggy 27 J impact energy
Tensile and impact tests and any required retests shall Tensile and impact tests and any required retests shall
be carried ouf in the as-welded condition using an all= be carried out in the as-welded condition apd/or in the
weld metal test assembly type 1.3 in accordance with post-weld heat-treated condition, using an all-weld
ISO 15792-1:R000 using 4 mm electrodes and.welding metal test assembly type 1.3 in accorglance with
conditions as [described below in 5.1 and 5.2. ISO 15792-1:2000 using 4 mm electrodes and welding

conditions as described below in 5.1 and 5.2.

5.1 Preheating and interpass-temperatures
The preheating and interpass,-temperatures shall be measured using temperature indicator crayoms, surface
thermometerq or thermocoUpl€s (see ISO 13916).
5.1A Classffication-by yield strength and 47 J 5.1B Classification by tensile strength|and 27 J
impact energy impact energy
Preheating is—ot—reqttired: VVC:d;IIy may—start from Plchca‘lillu and—interpass—temperature—for' electrodes

room temperature. The interpass temperature shall
not exceed 250 °C. If, after any pass, the interpass

with no chemical composition symbol or with the -1
symbol in Tables 3B and 8B shall be 100 °C to 150 °C.

temperature is exceeded, the test assembly shall be Preheating and interpass temperatures for all other
cooled in air to a temperature below that limit. compositions shall be 90 °C to 110 °C.
8 ©1S0 2002 - All r

ights reserved


https://standardsiso.com/api/?name=003e9f53ef64c2a49384ea27881c72c2

Table 8B — Mechanical test requirements
(classification by tensile strength and 27 J impact energy)

ISO 2560:2002(E)

Tensile Yield Elongation @ Charpy V-notch temperature °
Classification strength ° strength ° 4s
N/mm?2 N/mm?2 % °C
E4303 430 330 20 0
E4310 430 330 20 -30
E4311 430 330 20 -30
E4312 430 330 16 NS b
E4313 430 330 16 NS
E4316 430 330 20 =30
E4318 430 330 20 =30
E4319 430 330 20 -20
E4370 430 330 20 NS
E4324 430 330 16 NS
E4337 430 330 20 - 30
E4340 430 330 20 0
E49Q3 490 400 20 0
E4910 480 to 650 400 20 - 30
E4911 480 to 650 400 20 - 30
E4912 490 400 16 NS
E4913 490 400 16 NS
E4914 490 400 16 NS
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
E4919 490 400 20 -20
E4934 490 400 16 NS
E4924-1 490 400 20 -20
E4937 490 400 20 -30
E4938 490 400 20 - 30
E4948 490 400 20 =30
E5716 570 490 16 -20
E5728 570 490 16 -20
E4910-P1 490 420 20 -30
ES5510-P1 550 460 19 -30
E4910-1M3 490 420 20 NS
E4911-1M3 490 400 20 NS
E4915-1M3 490 400 20 NS
E4916-1M3 490 400 20 NS
E4918-1M3 490 400 20 NS
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ISO 2560:2002(E)

Table 8B (continued)

Tensile Yield Elongation @ Charpy V-notch temperature °
Classification strength @ strength @ 4s
N/mm? N/mm?2 % °C
E4919-1M3 490 400 20 NS
E4920-1M3 490 400 20 NS
E4927-1M3 490 400 20 NS
E5518-3M2 550 460 17 -50
E5516-3Mg3 556 466 +F 56
E5518-3MB3 550 460 17 -50
E4916-N1 490 390 20 —-40
E4928-N 490 390 20 =40
E5516-N1 550 460 17 —-40
E5528-N1 550 460 17 —-40
E4916-N2 490 390 20 -40
E4918-N2 490 390 20 -50
E5516-N? 550 470 to 550 20 —-40
E5518-N? 550 470 to 550 20 —-40
E4916-N3 490 390 20 -40
E5516-N3 550 460 17 -50
E5516-3NB 550 460 17 -50
E5518-N3 550 460 17 -50
E4915-N§ 490 390 20 -75
E4916-N3 490 390 20 -75
E4918-N§ 490 390 20 -75
E4928-N§ 490 390 20 -60
E5516-N4 550 460 17 - 60
E5518-N1 550 460 17 - 60
E4915-N} 490 390 20 -100
E4916-N} 490 390 20 -100
E4918-N7 490 390 20 -100
E5516-N} 550 460 17 -75
E5518-N} 550 460 17 -75
E5516-N13 550 460 17 -100
E5518-N2M3 550 460 17 —-40
E4903-NC 490 390 20 0
E4916-NC 490 390 20 0
E4928-NC 490 390 20 0
E5716-NC 570 490 16 0
E5728-NC 570 490 16 0
E4903-CC 490 390 20 0
E4916-CC 490 390 20 0

10
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Table 8B (continued)

ISO 2560:2002(E)

Tensile Yield Elongation 2 Charpy V-notch temperature P
Classification strength © strength © As
N/mm?2 N/mm?2 % °C
E4928-CC 490 390 20 0
E5716-CC 570 490 16 0
E5728-CC 570 490 16 0
E4903-NCC 490 390 20 0
E4916-NCC 490 390 20 0
E4928-NCC 490 390 20 0
E5716-NCC 570 490 16 0
E5728-NCC 570 490 16 0
E4903-NCCH1 490 390 20 0
E4916-NCCA1 490 390 20 0
E4928-NCC1 490 390 20 0
E5516-NCCA1 550 460 17 -20
E5518-NCCA1 550 460 17 -20
E5716-NCCA1 570 490 16 0
E5728-NCCA1 570 490 16 0
E4916-NCC2 490 420 20 -20
E4918-NCC2 490 420 20 -20
E49XX-G 490 400 20 NS
E55XX-G 550 460 17 NS
E57XX-G 570 490 16 NS
@  Single vhlues are minimum requirements:
b NS = not specified.
5.2 Pass$ sequence
The pass sequence:shall be as indicated in Table 9.
The directipn-of*welding to complete a pass shall not vary. Each pass shall be welded with a welding current of
70 % to 90-%—eofthe—meaximum——eurrentrecommended—by-the-manufacturer—Regardiess—of-the—type of covering,

welding shall be performed with a.c. when both a.c. and d.c. are recommended and with d.c. using the
recommended polarity when only d.c. is claimed.

Table 9 — Pass sequence

Electrode Split weave

diameter
mm Layer No. Passes per layer | Number of layers
4,0 1 to top 28 7-9

a

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

© 1SO 2002 - All rights reserved
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ISO 2560:2002(E)

6 Chemical analysis

Chemical analysis may be performed on any suitable test piece. In case of dispute specimens in accordance with
ISO 6847 shall be used. Any analytical technique may be used but in case of dispute reference shall be made to
established published methods.

6A Classification by yield strength and 47 J 6B Classification by tensile strength and
impact energy 27 J impact energy
The results of the chemical analysis shall fulfil the The results of the chemical analysis shall fulfil the
requirements given in Table 3A above. requirements given in Table 10B for the classification
under test.
Table 10B — All-weld metal deposit composition requirements
(classification by tensile strength and 27 J impact energy) 2.2
Classification| | C Mn Si P S Ni Cr Mo v Cu Al
E4303 0,20 1,20 1,00 NS NS 0,30 0,20 0,30 0,08 NS NS
E4310 0,20 1,20 1,00 NS NS 0,30 0,20 0,30 0,08 NS NS
E4311 0,20 1,20 1,00 NS NS 0,30 0,20 0,30 0,08 NS NS
E4312 0,20 1,20 1,00 NS NS 0,30 0,20 0,30 0,08 NS NS
E4313 0,20 1,20 1,00 NS NS 0,30 0,20 0,30 0,08 NS NS
E4316 0,20 1,20 1,00 NS NS 0;30 0,20 0,30 0,08 NS NS
E4318 0,03 0,60 0,40 0,025 0,015 0,30 0,20 0,30 0,08 NS NS
E4319 0,20 1,20 1,00 NS NS 0,30 0,20 0,30 0,08 NS NS
E4320 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 0,90 NS NS 0,30 0,20 0,30 0,08 NS NS
E4910 0,20 1,25 0,90 NS NS 0,30 0,20 0,30 0,08 NS NS
E4911 0,20 1,25 0,90 NS NS 0,30 0,20 0,30 0,08 NS NS
E4912 0,20 1,20 1,00 0,035 0,035 0,30 0,20 0,30 0,08 NS NS
E4913 0,20 1,20 1,00 0,035 0,035 0,30 0,20 0,30 0,08 NS NS
E4914 0,15 1,26 0,90 0,035 0,035 0,30 0,20 0,30 0,08 NS NS
E4915 0,15 25 0,75 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
E4916-1 015 1,60 0,75 0,035 0,035 0,30 0,20 0,30 0,08 NS NS
E4918 15 T,60 T,90 T,035 0,035 U,30 TU,20 U,30 U,08 NS NS
E4918-1 0,15 1,60 0,90 0,035 0,035 0,30 0,20 0,30 0,08 NS NS
E4919 0,15 1,25 0,90 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 0,08 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 0,90 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
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Table 10B (continued)

ISO 2560:2002(E)

Classification| C Mn Si P S Ni Cr Mo \' Cu Al
E5510-P1 | 0,20 1,20 0,60 0,03 0,03 1,00 0,30 050 | 010 NS NS
E4910-1M3 | 0,12 0,60 0,40 0,03 0,03 NS NS  |040t00,65| NS NS NS
E4911-1M3 | 0,12 0,60 0,40 0,03 0,03 NS NS  |040t00,65| NS NS NS
E4915-1M3 | 0,12 0,90 0,60 0,03 0,03 NS NS  |040t00,65| NS NS NS
E4916-1M3 | 0,12 0,90 0,60 0,03 0,03 NS NS  |040t00,65 NS NS NS
E4918-1M3 | 0,12 0,90 0,80 0,03 0,03 NS NS  |040t00,65| NS NS NS
E4919-1M3 | 0,12 0,90 0,40 0,03 0,03 NS NS  |040t00,65| NS NS NS
E4920-1M3[ [ 0,12 0,60 0,40 0,03 0,03 NS NS |040100,65| NS NS NS
E4927-1M3] | 0,12 1,00 0,40 0,03 0,03 NS NS  |040t00,65| NS NS NS
E5518-3M2| | 0,12 | 1,00t0 1,75 0,80 0,03 0,03 0,90 NS  |0,25t00,45| NS NS NS
E5516-3M3| | 0,12 | 1,00t0 1,80 | 0,80 0,03 0,03 0,90 NS  |0/40to 065 NS NS NS
E5518-3M3| | 0,12 | 1,000 1,80 | 0,80 0,03 0,03 0,90 NS  |040490/65| NS NS NS
E4916-N1| | 0,12 [ 0,60t01,60 | 0,90 0,03 003 [030t01,00 NS 935 | 005 NS NS
E4928-N1| [ 0,12 [ 0,60t01,60 | 0,90 0,03 003 |0,30t01,00 NS 035 |005 NS NS
E5516-N1| | 0,12 [ 06010160 | 0,90 0,03 003 |030t01,00 NS 035 | 005 NS NS
E5528-N1| | 0,12 [ 06010160 | 0,90 0,03 003 [030t01,00 NS 035 |005 NS NS
E4916-N2| | 0,08 [ 040t01,40 | 0,50 0,03 003 |080t01,10 [/ 0,15 035 |005 NS NS
E4918-N2| | 0,08 [ 040t01,40 | 0,50 0,03 003 [080to1,10" 0,15 035 | 005 NS NS
E5516-N2| [ 0,12 [ 040t01,25| 0,80 0,03 003 |080t0,1,10| 0,15 035 |005 NS NS
E5518-N2| | 0,12 [ 040t01,25| 0,80 0,03 003 |080461,10| 0,15 035 |005 NS NS
E4916-N3| | 0,10 1,25 0,60 0,03 003 [4101t02,00 NS 0,35 NS NS NS
E5516-N3 | | 0,10 1,25 0,60 0,03 0,03-1] 1,100 2,00 NS 0,35 NS NS NS
E5516-3N3| | 0,10 1,60 0,60 0,03 0,03 | 1,10t02,00 NS NS NS NS NS
E5518-N3| | 0,10 1,25 0,80 0,03 0,03 [1,10t02,00 NS NS NS NS NS
E4915-N5 | | 0,05 1,25 0,50 0,03 003 |200t0275 NS NS NS NS NS
E4916-N5 [ | 0,05 1,25 0,50 0,03 003 [200t0275 NS NS NS NS NS
E4918-N5| | 0,05 1,25 0,50 0,03 003 |200t0275 NS NS NS NS NS
E4928-N5| | 0,10 1,00 080) |0025| 0020 |200t0275 NS NS NS NS NS
E5516-N5 | | 0,12 1,25 0/60 0,03 003 [200t0275 NS NS NS NS NS
E5518-N5| | 0,12 1,25 0,80 0,03 003 |200t0275 NS NS NS NS NS
E4915-N7 [ | 0,05 1,25 0,50 0,03 003 [300t0375 NS NS NS NS NS
E4916-N7 [ | 0,05 1,25 0,50 0,03 003 [300t03,75 NS NS NS NS NS
E4918-N7| | 0,05 1,25 0,50 0,03 003 |300t03,75 NS NS NS NS NS
E5516-N7 | | 0,12 1,25 0,80 0,03 003 [300t03,75 NS NS NS NS NS
E5518-N7 | 0,12 1,25 0,80 0,03 003 |300t0375 NS NS NS NS NS
E5516-N13 170,06 1,00 0,60 0,025 0,020 6,00 10 7,00 NS NS NS NS NS
E5518-N2M3 | 0,10 [ 0,80t01,25 | 0,60 0,02 002 [080t01,10| 010 [040t00,65| 0,02 010  |0,05
E4903-NC | 0,12 | 0,30t0 1,40 | 0,90 0,03 003 |025t0070| 0,30 NS NS |0,20t00,60 | NS
E4916-NC | 0,12 | 0,30t01,40 | 0,90 0,03 003 [025t0070| 0,30 NS NS |0,20t00,60 | NS
E4928-NC | 0,12 | 0,30t01,40 | 0,90 0,03 003 [025t0070| 0,30 NS NS |0,20t00,60 | NS
E5716-NC | 0,12 | 0,30t0 1,40 | 0,90 0,03 003 |025t0070| 0,30 NS NS |0,20t00,60 | NS
E5728-NC | 0,12 | 0,30t0 1,40 [ 0,90 0,03 003 [025t0070| 0,30 NS NS |0,20t00,60 | NS
E4903-CC | 0,12 | 0,30t0 1,40 | 0,90 0,03 0,03 NS 030t00,70 | NS NS |0,20t00,60 | NS
E4916-CC | 0,12 | 0,30t0 1,40 | 0,90 0,03 0,03 NS 030t00,70 | NS NS |0,20t00,60 | NS
E4928-CC | 0,12 | 0,30t0 1,40 [ 0,90 0,03 0,03 NS 03010070 | NS NS |0,20t00,60 | NS
E5716-CC | 0,12 | 0,30t0 1,40 | 0,90 0,03 0,03 NS 030t00,70 | NS NS |0,20t00,60 | NS
© 1SO 2002 - Al rights reserved 13
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ISO 2560:2002(E)

Table 10B (continued)

Classification| C Mn Si P S Ni Cr Mo \ Cu Al
E5728-CC | 0,12 | 0,30 to 1,40 0,90 0,03 0,03 NS 0,30 to 0,70 NS NS | 0,20 to 0,60 | NS
E4903-NCC | 0,12 | 0,30 to 1,40 0,90 0,03 0,03 0,05t0 0,45 | 0,45t0 0,75 NS NS [0,30t00,70 | NS
E4916-NCC | 0,12 | 0,30 to 1,40 0,90 0,03 0,03 0,05t0 0,45 | 0,4510 0,75 NS NS |0,30t0 0,70 | NS
E4928-NCC | 0,12 | 0,30 to 1,40 0,90 0,03 0,03 0,05t0 0,45 | 0,45t0 0,75 NS NS [0,30t0 0,70 | NS
E5716-NCC | 0,12 | 0,30 to 1,40 0,90 0,03 0,03 0,05t0 0,45 | 0,45t0 0,75 NS NS [0,30t0 0,70 | NS
E5728-NCC | 0,12 | 0,30 to 1,40 0,90 0,03 0,03 0,05t0 0,45 | 0,4510 0,75 NS NS |0,30t0 0,70 | NS
E4903-NCC1 ,12 10,0010 1,50 1 0,53010 0,60 | 0,03 0,05 U,4010 0,60 | 0,4510 0,70 NS NS 0,3010 0,75 | NS
E4916-NCC1 | [0,12 | 0,50 to 1,30 | 0,35 t0 0,80 | 0,03 0,03 0,400 0,80 | 0,45t0 0,70 NS NS 10,3010 0,75 [ NS
E4928-NCC1 | [0,12 | 0,50 to 1,30 0,80 0,03 0,03 0,40 t0 0,80 | 0,45 t0 0,70 NS NS 40,3010 0,75 | NS
E5516-NCC1 | [0,12 | 0,50 to 1,30 | 0,35 to 0,80 | 0,03 0,03 0,40 t0 0,80 | 0,45 t0 0,70 NS NS |0,30100,75 | NS
E5518-NCC1 | [0,12 | 0,50 to 1,30 | 0,35 t0 0,80 | 0,03 0,03 0,400 0,80 | 0,45t0 0,70 NS NS (0,300 0,75 | NS
E5716-NCC1 | [0,12 | 0,50 to 1,30 | 0,35 t0 0,80 | 0,03 0,03 0,40t0 0,80 | 0,45t0 0,70 NS NS | 0,300 0,75 [ NS
E5728-NCC1 | [0,12 | 0,50 to 1,30 0,80 0,03 0,03 0,40 t0 0,80 | 0,45 t0 0,70 NS NS |0,30100,75 | NS
E4916-NCC2 | [0,12 | 0,40 to 0,70 | 0,40 to 0,70 | 0,025 0,025 0,20 to 0,40 | 0,15 t0.0;30 NS 0,08 | 0,300 0,60 | NS
E4918-NCC2 | |0,12 | 0,40 to 0,70 | 0,40 to 0,70 | 0,025 0,025 0,20 to 0,40 | 0,%5't0'0,30 NS 0,08 | 0,30 f0 0,60 | NS
E49XX-G NS NS NS NS NS NS NS NS NS NS NS
E55XX-G NS NS NS NS NS NS NS NS NS NS NS
E57XX-G NS NS NS NS NS NS NS NS NS NS NS
@  Single valueg are maximum.
b NS = not spdcified.

7 Fillet weld test

The fillet weld

7A Classi

impact eneggy

The plate ma

materials for

the manufact
rust and othe

shall be 10

fication by yield strength and 47 J

erial shall-be ‘selected from the range of
which the electrode is recommended by
irer, The surface shall be free of scale,
rcontaminants. The plate thlckness 0]

75 mm minimum and the Iength (1) shall be 300 mm
minimum. The electrode sizes to be tested for each
coating type, the test positions and the required test

results are given in Table 11A.

14

test assembly shall be as_shown in Figure 1 of ISO 15792-3:2000.

7B Classification by tensile strengt

27 J impact energy

The plate material

shall

be unalloyeq
0,30 % C maximum. The surfaces to be w
be clean. The test plate thickness (¢), wig
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e 111B.
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Table 11A — Test requirements for fillet welds 2
(classification by yield strength and 47 J impact energy)

Svmbol of Electrode Fillet Leg length Convexity
ymt Coating Test size @ theoretical difference
position for o
R type position throat
classification
mm mm mm mm
C 4.5 min. 1,5 max. 2,5 max.
1or2 RX b PB 6,0 5,0 min. 2,0 max. 3,0 max.
B 5,0 min. 2,0 max. 3,0 max.
A
3 PB 6,0 5,0 min. 2,0 max. 3(0 max.
RR
R 6,0
5 PB 4,5 min. 1,5 max. 2,5 max.
B 5,0
4,5 max.
1or2 RX b PF 4,0 4.5 max. - 2,0 max.
B 5,5 max.
4.5 max: 1,5 max. 2,5 max.
1,20r5 RX b PD 4,0 4,5.max. 1,5 max. 2,5 max.
5.5 )max. 2,0 max. 3,0 max.
5 B PG 4,0 5,0 min. - 1,5 max. ¢
a 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 requiredite 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 J impact energy)

Coating | Current | Electrode Test Nominal Minimum | Minimum Fillet Maximum | Maximum
type and size @ position plate plate width plate weld size | leg length | convexity
polarity thickness length difference
t w l
mm mm mm mm mm mm mm
03 a.c. and 5,0 PF, PD 12 75 300 10,0 max. 2,0 1,5
d.c. (+) 6,0 PB 12 400 8,0 min. 3,5 2,0
10 diote) 5,0 PF, PD 10 o 300 8,0 max. 3,5 1,5
1 6,0 PB 12 i 400 6,5 min. 2,5 2,0
1 a.d. and 5,0 PF, PD 10 75 300 8,0 max. 3,5 1,5
dg. (+) 6,0 PB 12 400 6,5 min. 2,5 2,0
a.d. and 5,0 PF, PD 12 300 10,0 max. 2,0 1,5
12 A 75
dg. (-) 6,0 PB 12 400 8,0 mip: 35 2,0
a.q,dc. 5,0 PF, PD 12 300 10,0max. 2,0 1,5
13 (-} and 75 .
d.f. (+) 6,0 PB 12 400 8,0 min. 3,5 2,0
a.g,d.c. 4,0 PF, PD 10 300 8,0 max. 3,5 2,0
14 (-) and 75 )
d.t. (+) 6,0 PB 12 400 8,0 min. 3,5 2,0
4,0 PF, PD 10 300 8,0 max. 3,5 2,0
15 d.e. (+) 75 .
6,0 PB 12 400 8,0 min. 3,5 2,0
a.d. and 4,0 PF, PD 10 300 8,0 max. 3,5 2,0
16 N 75
dg. (+) 6,0 PB 12 400 8,0 min. 3,5 2,0
a.d. and 4,0 PF, PD 10 300 8,0 max. 3,5 2,0
18 L 75
d.f. (+) 6,0 PB 12 400 8,0 min. 35 2,0
a.d. and 5,0 PF, PD 12 300 10,0 max. 2,0 1,5
19 L 75
d.f. (+) 6,0 PB 12 400 8,0 min. 35 2,0
20 %9 72;" 6.0 PB 12 75 400 8,0 min. 35 2,0
a.gq., d.c.
24 | (Jand 6,0 PB 12 75 4000r | g 5 min. 35 2.0
650
d.e. (+)
a.g. and 400 or .
27 df ) 6,0 PB 12 75 650 b 8,0 min. 3,5 2,0
a.4. and 400 or .
28 db@ 6,0 PB 12 75 650 b 8,0 min. 3,5 2,0
40 NS ¢ NS ¢ NS ¢ NS ¢ 75 NS ¢ NS ¢ NS ¢ NS ¢
300
4,0 PD 10 8,0 max. 3,5 2,0
48 a.c. and 75 300 or
d.c. (+) 5,0 PB, PG 10 400d | 65min. 2,5 2,0
@  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 For 450 mm electrode length,  shall be 400 minimum; for 700 mm electrode length, / shall be 650 mm minimum.
€ NS = not specified. Requirements shall be agreed between purchaser and supplier.
d  For 350 mm electrode length, / shall be 300 mm minimum; for 450 mm or 460 mm electrode length, / shall be 400 mm minimum.

16
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8 Retest

If any test fails to meet the requirement, that test shall be repeated twice. The results of both retests shall meet the
requirement. Specimens for the retest may be taken from the original test assembly or from a new test assembly.
For chemical analysis, retesting need be only for those specific elements that failed to meet their test requirement.
If the results of one or both retests fail to meet the requirement, the material under test shall be considered as not
meeting the requirements of this specification for that classification.

In the event that, during preparation or after completion of any test, it is clearly determined that prescribed or proper
procedures were not followed in preparing the weld test assembly or test specimen(s), or in conducting the tests,
the test shall be considered invalid, without regard to whether the test was actually completed, or whether the test

results m

t _or failad to meet tho rnqnirnmnnf That tast shall hg rnpnofnd fnlln\uing prope.
Iy H - k

procedures

9 Tech

Technical g

. In this case, the requirement for doubling the number of test specimens does not apply.

hical delivery conditions

elivery conditions shall meet the requirements in ISO 544 and in ISO 14344.

© SO 2002 -
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10 Examples of designation

10A Classification by yield strength and 47 J
impact energy

The designation of the covered electrode is indicated
by the suffix letter A given after the number of this
International Standard and shall follow the principle

given in the example below.

EXAMPLE 1A:

10B 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
International Standard and shall follow the principle
given in the example below.

EXAMPLE 1B:

A covered ele
deposits a we
460 N/mm?2 (46
47 J at — 30 °C|
and 0,7 % Ni
nominal electr
may be used |
welds (4) and
accordance wit
of deposited m

ISO 2560
Compulsory se

ISO 2560
where:

ISO 2560-A =
classification b

E = covered el

46 = strength 4

ctrode for manual metal arc welding which
d metal with a minimum yield strength of
) and a minimum average impact energy of
(3) with a chemical composition of 1,1 % Mn
(1Ni) having a basic covering (B) and a
de efficiency recovery of 140 % and which
vith a.c. and d.c. (5) in flat butt and flat fillet
whose hydrogen content is determined in
h 1SO 3690 and does not exceed 5 ml/100 g
btal (H5) is designated as follows:

A - E 46 3 1Ni B 54 H5
ction:
A-E46 31Ni B

the number of this International Standard,
yield strength and 47 J impact energy;

bctrode/manual metal arc welding (see 4.1);

hd elongation (see Table 1A);

3 = impact properties (see Table 2A);

1Ni = chemical

B = type of ele
5 = nominal ¢
Table 5A);

4 = welding po

H5 = hydrogen

composition of all-weld metal (seetTable 3A);
trode covering (see 4.5A);

ectrode efficiency and typeof current (see

Bition (see Table 6A);

content (see Table 7).

A covered electrode for manual metal arccwelding which
deposits a weld metal with a minimum tensild strength of
550 N/mm?2 (55) and which meets a 47 d\impact|requirement
at — 40 °C (U) in the as-welded condition and glso exceeds
27J at —40°C in the as-welded)condition|(A) with a
chemical composition of 1,1 % Mn'and 1 % Ni (-N2) having a
basic covering including ironpewder and which may be used
with a.c. and d.c. + in all positions except vertical down (18)
and whose hydrogen content is determined in| accordance
with ISO 3690 and does 'not exceed 5 ml/100 g [of deposited
metal (H5) is desighated as follows:

ISO 2560-B“E55 18-N2 A U H5
Compulspry.section:

1SO,2560-B - E55 18-N2 A
where:

ISO 2560-B = the number of this Internationgl Standard,
classification by tensile strength and 27 J impacj energy;

E = covered electrode/manual metal arc welding (see 4.1);
55 = tensile strength (see Table 1B);

18 = basic iron powder coating suitable for a.c.[and d.c. (+),
in all positions except vertical down (see Table 4B);

-N2 = 1% Ni as the principle alloying element (se¢ Table 3B);

E5518-N2 A = complete specification of compgsition limits
and mechanical property requirements (see Tgbles 8B and
10B) in the as-welded condition;

U = supplemental impact requirement of 47 J [at the basic
27 J impact test temperature;

H5 = hydrogen content (see Table 7).

18
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Annex A
(informative)

Classification systems

A.1 ISO 2560-A

The ISO 2%60-A classification system for covered electrodes for non-alloy and fine grain steels, based upon yield
strength and 47 J minimum impact energy, is shown in Figure A.1.

A.2 ISO 2560-B

The ISO 2560-B classification system for covered electrodes for non-alloy and fing:grain steels, baseg¢l upon tensile
strength and 27 J minimum impact energy, is shown in Figure A.2.
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Compulsory classification designators®

ISO Specification number. The "A" in the final position indicates
classification by yield strength and 47 J 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 N/mm?2, 380 N/mm?, 420 N/mm?, 460 N/mm? or 500 N/mm?,
respectively.

Charpy V-Notch impact energy designator. Indicates the température

in °C at or above which the impact strength of the weld metalmeéts

or exceeds 47J. The letter "A" is used to indicate a test temperatyre

of + 20 °C. The letter "Z" indicates that there are no impact requirement.

Chemical composition designator. Indicates composition of
all-weld metal.

Designator for type of electrode coating. The symbols "A, C, R, RR, RC,
RA, RB and B" are used to indicate aeid covering, cellulosic covefing,

rutile covering, rutile thick covering;rutile-cellulosic covering, rutile-acid
covering, rutile-basic covering or:hasic covering respectively.

ISO 2560-ALE XX X XXX X X X HX
Optional supplemental designatorsb

Optional supplemental diffusible hydrogen designator. "H5, H10
or H15" is used'o indicate a maximum diffusible hydrogen content
of 5 ml/100@;*10 mI/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.

@  The combipation of these designators constitutes the covered electrode classification.

b These des gnators are dptional and do not constitute part of the covered electrode classification.

Figure A.1|—1S0 2560-A designation of electrodes (classification by yield strength and 47 J impadt energy)
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Compulsory classification designators °

ISO Specification number. The "B" in the final position indicates
classification by tensile strength and 27 J impact requirement.

Designates a covered electrode.
Tensile strength designator. The symbol "43, 49, 55 or 57" is used to

indicate a minimum tensile strength of 430 N/mm?, 490 N/mm?, 550 N/mm?
or 570 N/mm?, respectively.

ISO 2560FB-E XX XX XXX X X HX

T

a8 The combination of these designators constitutes thé.covered electrode classification.
b These designators are optional and do not constitiste part of the covered electrode classification.

Tvunao of covarina-dacianatar
Fype-of-covering-desigrator
Chemical composition designator. Indicates compositionof-all{weld metal.

Designator for condition of heat treatment. The symbels "A" and/or "P"
are used to indicate the as-welded condition, the‘postweld hegt treated
condition, or both conditions, respectively.

Optional supplemental designatc:>rsb

Optional supplemental diffusible*hydrogen designator. "H5, H10 or H15" is
used to indicate a maximumdiffusible hydrogen content of 5 nml/100 g,
10 ml/100 g or 15 ml/100.g of deposited metal, respectively.

Optional supplemenital designator to indicate 47 J impact energy at the
normal 27 J testitemperature.

Figure AJ2 — ISO 2560-B designation.of electrodes (classification by tensile strength and 27 J impact energy)

© 1SO 2002 - All rights reserved
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Annex B
(informative)

Description of types of electrode covering — Classification by yield strength

B.1 Gener,

and 47 J impact energy

al

The propertie
metal are deq
following six n
slag-form
deoxidan
shielding
ionizing g
binders;

alloying ¢

In addition, irg
positional wel

In the followin

B.2 Acid-g

The covering
potential, of d
and produceg
welding and 3

B.3 Celluls

5 of a covered electrode, i.e., both its welding characteristics and mechanical propéries
isively influenced by the covering. This homogeneous mixture of substances generally ¢
hain components:

ing materials;

(s;

gas-forming materials;

gents;

lements (if necessary).

n powder may be added to increase the nominal electrode efficiency (see 4.6A), which mg
Hing properties.

g, "thick covering" means a diameter ratio of covering to core wire greater than or equal to

overed electrodes

of this type is charatcterized by large proportions of iron oxides and, as a result of the h
eoxidants (ferro-manganese). With a thick covering, the acid slag causes a very fine drog
flat and smgoth’welds. Electrodes with acid covering only have a limited application fo
re more susceptible to solidification cracking than other types.

psic-covered electrodes

of the weld
ontains the

y affect the

1:6.

igh oxygen
let transfer
r positional

Electrodes of this type contain a large quantity of combustible organic substances, particularly cellulose, in the
covering. Owing to the intensive arc, such electrodes are especially suitable for welding in the vertical downward

position.

B.4 Rutile-covered electrodes

Electrodes of this type will give a coarse droplet transfer which ensures that these electrodes are suitable for
welding sheet metal. Rutile type electrodes are suitable for all welding positions, except the vertical downward

position.
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