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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
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Introduction

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 in accordance with this International Standard. The classification in accordance with system A is
mainly based on EN 499:1994[1l. The classification in accordance with system B is mainly based upon
standards used around the Pacific Rim.

This Ipternational Standard provides a classification in order to designate covered electrodes in terms of the
yield gtrength, tensile strength and elongation of the all-weld metal. The ratio of yield” strength to tensile
strendth of weld metal is generally higher than that of parent metal. Users should\fiote that matching weld
metal|yield strength to parent metal yield strength does not necessarily ensure’that the weld| metal tensile
strendth matches that of the parent metal. Therefore, where the application requires matching tepsile strength,
selectjon of the consumable should be made by reference to column 3.'ef) Table 1A or to [fable 1B and
Table[8B.

It should be noted that the mechanical properties of all-weld metal test specimens used tp classify the
electrpdes vary from those obtained in production joints because ‘of differences in welding procg¢dure such as
electrpde size, width of weave, welding position, welding curtent, interpass temperature and|parent metal
compgsition.

© 1SO 2009 - All rights reserved Vv
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Welding consumables — Covered electrodes for manual metal
arc welding of non-alloy and fine grain steels — Classification

1 Scope

This |
metal
non-a
of up

This |
upon

upon the tensile strength and the average impact energy of 27 J of all-weldimetal.

a) P
td
th

b) P
(¢
th

N1
© T

2 N

The f
refere

document (including any amendments) applies.

ISO 5
dimen

ISO 2

nternational Standard specifies requirements for classification of covered electrodes™g

loy and fine grain steels with a minimum vyield strength of up to 500 MPa or a minimum tg
0 570 MPa.

hternational Standard is a combined specification providing for classification utilizing a §

he yield strength and the average impact energy of 47 J of all-weld metal, or utilizing a

aragraphs and tables which carry the suffix letter “A” are appligable only to covered electro
the system based upon the yield strength and the average/impact energy of 47 J of all;
is International Standard.

aragraphs and tables which carry the suffix letter “B-ate applicable only to covered electrg
the system based upon the tensile strength and the' average impact energy of 27 J of all
is International Standard.

aragraphs and tables which do not have either the suffix letter “A” or the suffix letter “B” arg
| covered electrodes classified in this International Standard.

ormative references

bllowing referenced documents are indispensable for the application of this docume
hces, only the edition™cited applies. For undated references, the latest edition of th

14, Welding cohsumables — Technical delivery conditions for welding filler materials — Ty
sions, tolerantes and markings

101, Covered electrodes — Determination of the efficiency, metal recovery and deposition

ISO 3

nd deposited

in the as-welded condition and in the post-weld heat-treated condition for manual-metal arc welding of

nsile strength

system based
system based

des classified
weld metal in

des classified
weld metal in

applicable to

ht. For dated
e referenced

e of product,

coefficient

590; Welding and allied processes — Determination of hydrogen content in ferritic steel ard

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

ISO 6947, Welds — Welding positions

weld metal

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

ISO 14344, Welding and allied processes — Procurement of welding consumables

ISO 15792-1:2000, Welding consumables — Test methods — Part 1. Test methods for all-weld metal test
specimens in steel, nickel and nickel alloys
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ISO 15792-3:2000, Welding consumables — Test methods — Part 3: Classification testing of positional

capacity and root

ISO 15792-3:2000/Cor.1:2006)

ISO 80000-1, Quantities and units — Part 1: General

3 Classification

penetration of welding consumables

in a fillet

weld (as amended by

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 deg
subclauses. |
classification

The classificd
classification
which is base

to 4,0 mm shall be used for all-weld metal tests.

3A
47 J impact

The classifica
1) the first

product/proce

2) the seco
strength and
Table 1A);

3) the third

Classification by yield strength and

energy
tion is divided into eight parts:

part gives a symbol indicating the
ss to be identified,;

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

part gives a symbol indicating the

impact properties of all-weld metal (see Table 2A);

the fourt
co

4)
chemical
Table 3A);

5) the fifth {
of electrode ¢

6) the sixth

N part gives a symbol indicating the
mposition of all-weld metal (see

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

part gives ,a“symbol indicating the

nominal electfode efficiengyand type of current (see

Table 5A);

7) the seve
welding positi

nth part-gives a symbol indicating the
bn-(see Table 6A);

;ullatulb fUI QUITIT Ut:—lcl b:aoc;ﬁuat;un |cqu;|c|||c| |to,
W most cases, a given commercial product can be classified in both systems. Then either’c
Hesignations can be used for the product.

ot 4 Ll + | £ 4l £ol
VUl T1IULU ail, ao 1o LiTdl 1TVl Ui 1Ul

tion includes all-weld metal properties obtained with a covered electrode as given below.
s based on an electrode size of 4,0 mm, with the exception of the symbol forwelding pg
1 on 1ISO 15792-3. Where the defined diameter has not been manufactured, the closest dig

3B Classification-by tensile strength
27 J impact energy

The classification is divided into seven parts:
1) thefitst part gives a symbol indicatin

product/process to be identified;

2)
strength of all-weld metal (see Table 1B);

3) the third part gives a symbol indicating th

owing
r both

The
sition,
meter

and

g the

the second part gives a symbol indicating the

e type

of electrode covering, the type of current, and the

welding position (see Table 4B);

4)
chemical
Table 3B);

5) the fifth part gives a symbol indicatin
condition of post-weld heat treatment under
the all-weld metal test was conducted (see 4.6

6) the sixth part gives a symbol indicating th
electrode has satisfied a requirement for 47 J i
energy at the temperature normally used fi
27 J requirement;

7\

the fourth part gives a symbol indicatir
composition of all-weld metal

the seventh nqrt m\/nc a c\/mhnl indicati

g the
(see

g the
which
B);

at the
mpact
br the

ng the

8) the eight
diffusible hyd
(see Table 7).

part gives a symbol indicating the
rogen content of the deposited metal

d|fqu|bIe hydrogen content of the deposited
(see Table 7).

metal
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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 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 4.1, 4.2A, 4.3A, 4.4A and 4.5A.

b)

pntional section
.

ISO 2560:2009(E)

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 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 4.1, 4.2B,
4.4B, 4.5B and 4.6B.

b) ﬁpﬁnnql section

This section includes the symbols for the
npminal electrode efficiency, the type of current,
the welding positions for which the electrode is
stitable, and the symbol for diffusible hydrogen
content, i.e. the symbols defined in 4.7A, 4.8A
ahd 4.9.

This section includes the symbol-for the optional
supplemental designator~\or [47J impact
energy, i.e. the symbol defined in 4.3B; and the
symbol for diffusible hydrogen content, i.e., the
symbol defined in 4¢9.

The designation (see Clause 11), compulsory section and any chosen eléments of the optional|section, shall
be uspd on packages and in the manufacturer's literature and data sheets. See Figure A.1 for a schematic
repregentation of the full designation of electrodes classified by yield strength and 47 J impact energy

strength and 27 J impact energy (system B).

4 Symbols and requirements

4.1 ymbol for the product/process
The

placed at the beginning of the designation.

4.2 |Symbols for strength and:elongation of all-weld metal

4.2A | Classification by yield strength and
47 J impact energy

The symbols in Table 1A indicate the yield strength,
tensilg strength, and elongation of the all-weld metal
in the as-welded condition, determined in
accorflance with*Clause 5.

A). See Figure A.2 for a schematic representation of the full designation of electrodeg classified by

mbol for the covered electrode used,in the manual metal arc welding process shall be the letter E

4.2B Classification by tensile strength and
27 J impact energy

The symbols in Table 1B indicatel the tensile
strength of the all-weld metal in the as-welded
condition or in the post-weld heat-treated condition,
determined in accordance with Claus¢ 5. The yield
strength and elongation requirements [depend upon
the specific chemical composition, hgat treatment

condition—and—coating—type—as—wel-las upon the

© 1SO 2009 - All rights reserved

tensile strength requirements, as given for the
complete classification in Table 8B.
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Table 1A —

Symbol for strength and elongation
of all-weld metal

(Classification by yield strength and 47 J impact

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

(Classification by tensile strength and 27 J impact

b
diameter.

@  For yield sfrength, the lower yield strength (R, ) shall be
used when yielding occurs, otherwise the 0,2 % proof strength
(Rpo,2) shall be Ysed.

The gaug€

length is equal to five times the specimen

4.3 Symbc

4.3A Class

fication by yield strength and

47 J impact energy

The symbols
at which an

in Table 2A indicate the temperature
average impact energy of 47J is

achieved under the conditions given in Clause 5:

Three speci

mens shall be tested. Only one

individual value may be lower than 47 J but.not

lower than 33

classified for
covers any hi

J. When an all-weld metal has been
a certain temperature, it automatically
Jher temperature in Table 2A:

)| for impact properties of all-weld metal

4.3B _Classification by tensile strength an
27 J impact energy

There is no specific symbol for impact prop

energy) energy)
Min_imum Tensile Minimum - .
Symbol stlyelﬁlgdtha strength | elongation® Symbol Minimum tensile 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

erties.

The complete classification in Table 8B determines
the temperature at which an impact energy df 27 J

is achieved in the as-welded condition or
post-weld heat-treated condition under

n the
the

conditions given in Clause 5. Five test specimens

shall be tested. The lowest and highest
obtained shall be disregarded. Two of the

alues
three

remaining values shall be greater than the sp¢cified

. . 27 J level, one of the three may be lower but shall
Table 2A_i¥r:l?_3::&r;2'::ft properties not be less than 20 J. The average of the|three
(Classificatjon by yield strength and 47 J impact remaining values shall be at least 27J.
engrgy) The addition of the optional symbol U, immediately
Teniperature for minimum average after the symbol for condition of heat treajment,
Symbol impact energy of 47 J indicates that the supplemental requirement df 47 J
oC impact energy at the normal 27 J impact test
temperature—has—alse—been—satisfied—Forthe 47 J
z No requirement impact requirement, the number of specimens
A +20 tested and values obtained shall meet the
requirement of 4.3A.
0 0
2 -20
3 -30
4 -40
5 -50
6 -60

© 1SO 2009 - All rights reserved
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4.4 Symbol for the chemical composition of all-weld metal

4.4A Classification by yield strength and
47 J impact energy

The symbols in Table 3A indicate the chemical
composition of all-weld metal, determined in
accordance with Clause 6.

4.4B Classification by tensile strength and
27 J impact energy

The symbols in Table 3B indicate the principal
alloying elements, and sometimes the nominal alloy
level of the most significant alloy element, of all-weld
metal, determined in accordance with Clause 6. The
symbol for chemical composition does not
immediately follow the symbol for strength, but

fnlln\nlle. fh.n Q\J/m.hnl fr.\r r\aning f\J/pn The cl;omp|ete
classification, given in Table 10B, dJatermmes the

exact chemical composition requirgments for a
particular electrode classification.
Table 3A — Symbol for chemical composition Table 3B — Symbol for-chemical composition
of all-weld metal of all-weld metal
(Classification by yield strength and 47 J impact (Classification by tensile strength and 27 J impact
energy) energy)
Chemical composition . L
Alloy % (by mass)abe Alloy Chemical comJ;osmon
symbol Mn Mo Ni symbol Principal alloy minal level
element(s) o (by mass)
No‘symbol, -1,
No slymbol 2,0 — — _P1 or P2 Mn 1,0
Nlo 1,4 0,3t0 0,6 — -1M3 Mo 0,5
Mn 1,5
MrrMo 1,4t02,0 0,3t00,6 — -3M2 Mo 04
. Mn 1,5
1INi 1,4 — 0,6t0.1,2 -3M3 Mo 05
Mn1Ni 1,4t02,0 — 0,6to1,2 —N1 Ni 0,5
2Ni 1,4 — 1,8t02,6 -N2 Ni 1,0
Mn2Ni 1,4t02,0 =% 1,2t02,6 -N3 Ni 1,5
3Ni 1,4 — 2,6103,8
~3N3 W 1
1NiMo 1,4 0,310 0,6 0,6t01,2 ! ’
¥e Any‘other agreed composition -N5 Ni 2,5
a  If| not specified;>Mo <0,2; Ni<0,3; Cr<0,2; V<0,05; -N7 Ni 3.5
Nb < 0105; Cu < 0{3. —-N13 Ni 6,5
b s ngle values shown in the table mean maximum values. Ni 1,0
-N2M3 Mo 05
¢ Cpnsumables for which the chemical composition is not - :
listed ib_the table may be symhalized similarly and prefixed by _NE Ni 0,5
the letter Z. The chemical composition ranges are not specified Cu 0,4
and therefore two electrodes with the same Z-classification may Cr 0,5
not be interchangeable. -CC Cu 0,4
Ni 0,2
-NCC Cr 0,6
Cu 0,5
Ni 0,6
-NCC1 Cr 0,6
Cu 0,5
Ni 0,3
-NCC2 Cr 0,2
Cu 0,5
-G Any other agreed composition
© 1SO 2009 - All rights reserved 5
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4.5 Symbol for type of electrode covering

4.5A Classification by yield strength and
47 J impact energy

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

4.5B Classification by tensile strength and
27 J impact energy

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

Table 4A — Symbol for type of covering

Table 4B — Symbol for type of covering

(Classification by yield strength (Classification by tensile strength
and 47 J impact energy) and 27 J impact energy)
. Type of Welding Type of
Sympol Type of covering Symbol covering positions? currgnt?

A Acid covering 03 Rutile basic Alle ac. ?2’ dc.

G Cellulosic covering 10 Cellulosic All d.c. {+)

R Rutile covering 11 Cellulesic All a.c. a(zj dc.
RIR Rutile thick covering 12 Rutile Alle ac. a(f’ dc.
RC Rutile-cellulosic covering 13 Rutile All° a.c. a(ij dc.
RA Rutile-acid covering 14 | Rutile *iron Alle ac.anfid.c.

powder (=
RIB Rutile-basic covering 15 Basic All° d.c. (+)

B Basic covering 16 Basic All® a.c. a(zj dc.
NOTE A flescription of the characteristics of each, of-the 18 Basic + iron Allc a.c. angl d.c.
types of covering is given in Annex B. powder (+

19 limenite AllC a.c.anfid.c.
(=
20 Iron oxide PAPB | 2C ?f’ d.c.
24 Rutile + iron PA, PB a.c. andl d.c.
powder (&=
27 !ron oxide + PA, PB a.c. andl d.c.
iron powder (&=
28 Basic + iron PA, PB, PC a.c. angl d.c.
powder (+
40 Not specified Manuracturer's
recommendations
45 Basic All d.c. (+)
. a.c.and d.c.
48 Basic All
(+)
NOTE A description of the characteristics of each of the

types of covering is given in Annex C.

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

c

Alternating current = a.c.; direct current = d.c.

The indication “all positions” may or may not include
vertical down welding. This shall be specified in the

manufacturer's literature.

© 1SO 2009 - All rights reserved
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4.6 Symbol for condition of post-weld heat-treatment of all-weld metal

4.6A Classification by yield strength and
47 J impact energy

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

4.6B Classification by tensile strength and
27 J 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 condition, the symbol P
shall be added to the classification. When classified
in the post-weld heat-treated condition, the
temperature of post-weld heat treatment shall be

4.7

4.7A | Classification by yield strength and
47 J impact energy

The symbols in Table 5A indicate nominal electrode
efficiency, determined in accordance with ISO 2401
with the type of current shown in Table 5A.

Table 5A —Symbol for nominal electrode
efficiency and type of current
(Classification by yield strength and 47 J impact

N5 and N7, where the températ

re shall be

620 °C + 15 °C, except for chemicalicompositions

605 °C + 15 °C, and chemicalcom
where the temperature shall .be 6(
Post-weld heat treatment time shall be
temperature. If the electiode has bee
both conditions, the (symbol AP shall
the classification.

The furnace,shall be at a temperatu
than 300 °G.when the test assembly i
The heating’ rate, from that point to
holding\temperature, shall be 85 °C

osition N13,
0°C+15°C.
1 h (+(1)5min) at
h classified in
be added to

re not higher
5 placed in it.
the specified
to 275 °C/h.

WhénJthe holding time has been completed, the

assembly shall be allowed to cool in th
temperature below 300 °C at a rate 1

e furnace to a
ot exceeding

200 °C/h. The assembly may be rem@ved from the

furnace at any temperature below
allowed to cool in still air to room temp

Symbol for nominal electrode efficiency and type of current

4.7B Classification by tensile strer
27 J impact energy

There is no specific symbol for nom
efficiency and type of current. Type

included in the symbol for type
(Table 4B). Nominal electrode effic
addressed.

300 °C, and
brature.

gth and

nal electrode
of current is
of covering
ency is not

energy)
Nominal electrode Type of
Symbol efficiency, 7, % currenta?
1 n< 105 a.c.and d.c.
2 n< 105 d.c.
3 105<n7<125 a.c.and d.c.
4 105< 77 <125 d.c.
5 125 <7< 160 a.c.and d.c.
6 125< 17 <160 d.c.
7 n>160 a.c.and d.c.
8 n>160 d.c.

@ In order to demonstrate operability on a.c., tests shall be
carried out with an open circuit voltage no higher than 65 V.

b Alternating current = a.c.; direct current = d.c.

© 1SO 2009 - All rights reserved
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4.8 Symbol for welding position

4.8A Classification by yield strength and 4.8B Classification by tensile strength and

47 J impact energy 27 J impact energy

The symbols in Table 6A for welding positions There is no specific symbol for welding position. The
indicate the positions for which the electrode is welding position requirements are included with the

tested in accordance with ISO 15792-3. For testing symbol for type of covering (Table 4B).

requirements

, see Clause 7.

Table 6A — Symbol for welding position
(Classification by yield strength and

47 J impact energy)

Symbo

Welding positions in
accordance with ISO 6947

1

PA, PB, PC, PD, PE, PF, PG

PA, PB, PC, PD, PE, PF

PA, PB

PA

2
3
4
5

PA, PB, PG

4.9 Symbaol for diffusible hydrogen content of deposited metal

The symbols
of size 4 mm
maximum val

n Table 7 indicate diffusible hydrogen content*determined in deposited metal from an ele
n accordance with the method given in IS©)3690. The current used shall be 70 % to 90 %

be tested using a.c. Electrodes recommended for'd.¢’ only shall be tested using d.c. with electrode posit

The manufac
achieving the

diffusible hydrogen levels.

Table 7 — Symbol for diffusible hydrogen content of deposited metal

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

ctrode
of the

le recommended by the manufacturer: Electrodes recommended for use with a.c. and d.d. shall

ve.

urer shall provide information twon‘the recommended type of current and redrying conditigns for

See Annex D

for additional information about diffusible hydrogen.
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5 Mechanical tests

5A Classification by yield strength and
47 J impact energy

Tensile and impact tests and any required retests
shall be carried out in the as-welded condition using
an all-weld metal test assembly type 1.3 in
accordance with ISO 15792-1:2000 and the welding
conditions described in 5.1 and 5.2.

ISO 2560:2009(E)

5B Classification by tensile strength and
27 J impact energy

Tensile and impact tests and any required retests
shall be carried out in the as-welded condition
and/or in the post-weld heat-treated condition, using
an all-weld metal test assembly type 1.3 in
accordance with ISO 15792-1:2000 and the welding
conditions described in 5.1 and 5.2.

When| diffusible hydrogen removal treatment is specified by the manufacturer, it shall be“¢arried out in

accorglance with ISO 15792-1:2000.

5.1 |Preheating and interpass temperatures

The preheating and interpass temperatures shall be measured using temperature indicator crayons, surface

thermpmeters or thermocouples (see ISO 13916).

5.1A | Classification by yield strength and 47 J
impagt energy

Prehegting is not required; welding may start from
room ftemperature. The interpass temperature shall
be in the range 90 °C to 175 °C. If, after any pass,
the interpass temperature is exceeded, the test
assembly shall be cooled in air to a temperature
below|that limit.

To rgach tensile test requirements and-impact
propefties at the same time, it may be npecessary to
keep the interpass temperature in a smalltange.

5.1B Classification by tensile strength and 27 J
impact energy

Preheating and interpass temperature [for electrodes
with no chemical composition symbol pr with the —1
symbol in Tables 3B and 8B shall pe 100 °C to
150 °C. Preheating and interpass temperatures for
all other compositions shall be 90 °C tg 110 °C.

© 1SO 2009 - All rights reserved
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ISO 2560:2009(E)

Table 8B — Mechanical test requirements

(Classification by tensile strength and 27 J impact energy)

_ . _ . Elongation? Temperature of
Classification Tensile strength Yield strength As C;I;:'p.miz-ar:;::)tﬁp

MPa MPa % °C

E4303 430 330 20 0
E4310 430 330 20 -30
E4311 430 330 20 -30
E4312 430 330 16 NS
E4313 430 330 16 NS
E4316 430 330 20 -30
E4318 430 330 20 -30
E4319 430 330 20 -20
E4320 430 330 20 NS
E4324 430 330 16 NS
E4327 430 330 20 -30

E4340 430 330 20 0

E4903 490 400 20 0
E4910 490 to 650 400 20 -30
E4911 490 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- 490 400 20 -45
E4918 490 400 20 -30
E4918- 490 400 20 -45
E4919 490 400 20 -20
E4924 490 400 16 NS
E4924- 490 400 20 -20
E4927 490 400 20 -30
E4928 490 400 20 -20
E4948 490 400 20 -30
E5716 570 490 16 -30
E5728 570 490 16 -20
E4910-P1 490 420 20 -30
E5510-P1 550 460 17 -30
E5518-P2 550 460 17 -30
E5545-P2 550 460 17 -30

10
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Table 8B (continued)

ISO 2560:2009(E)

Temperature of

Tensile strength? Yield strength? Elongation® Charpy V-notch
Classification As determination®
MPa MPa % °C
E4910-1M3 490 420 20 NS
E4911-1M3 490 400 20 NS
E4915-1M3 490 400 20 NS
E4916-1M3 490 400 20 NS
£4918-1M3 490 400 20 NS
£4919-1M3 490 400 20 NS
B£4920-1M3 490 400 20 NS
£4927-1M3 490 400 20 NS
#5518-3M2 550 460 1z -50
#5516-3M3 550 460 17 -50
#5518-3M3 550 460 17 -50
F4916-N1 490 390 20 -40
F4928-N1 490 390 20 -40
F5516-N1 550 460 17 -40
F5528-N1 550 460 17 —-40
F4916-N2 490 390 20 -40
F4918-N2 490 390 20 -50
F5516-N2 550 470 to 550 20 -40
F5518-N2 550 470 to 550 20 -40
F4916-N3 490 390 20 -40
F5516-N3 550 460 17 -50
E5516-3N3 550 460 17 -50
F5518-N3 550 460 17 -50
F4915-N5 490 390 20 -75
F4916-N§ 490 390 20 -75
F4918:N5 490 390 20 -75
F4928-N5 490 390 20 -60
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-N7 550 460 17 -75
E5516-N13 550 460 17 -100
E5518-N2M3 550 460 17 -40

© 1SO 2009 - All rights reserved
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ISO 2560:2009(E)

Table 8B (continued)

_ . _ . Elongation? Temperature of
Classification Tensile strength Yield strength s %I;:\;f%iz-ar:ic:)tﬁp
MPa MPa % °C
E4903-NC 490 390 20 0
E4916-NC 490 390 20 0
E4928-NC 490 390 20 0
E5716-NC 57Q 490 16 0
E5728-NC 570 490 16 0
E4903-dC 490 390 20 0
E4916-dC 490 390 20 0
E4928-dC 490 390 20 0
E5716-dC 570 490 16 0
E5728-dC 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-N{C1 490 390 20 0
E4916-N{C1 490 390 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 0
E5728-N{C1 570 490 16 0
E4916-N{C2 490 420 20 -20
E4918-N{cC2 490 420 20 -20
E49XX-{5 490 400 20 NS
E55XX-{5 550 460 17 NS
E57XX-{5 570 490 16 NS

Single values are minimum requirements.

Not specified = NS.

12
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5.2

Pass sequence

The pass sequence shall be as indicated in Table 9.

ISO 2

560:2009(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 a.c. when both a.c. or d.c. are applicable and with d.c. using the
recommended polarity when only d.c. is claimed.

Table 9 — Pass sequence

Electrode diameter” Split weave
mm Layer No. Passes per layer Number pf layers
4,0 1 to top 20 7tp9

a  q

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

or diameters other than 4,0 mm, the pass sequence is to be specified by the manufacturer.

6 C
Chem

accor
refere

6A

hemical analysis

Classification by yield strength and

47 J impact energy

The r
requir

psults of the chemical analysis shall fulfil-the
ements given in Table 3A.

cal analysis may be performed on any suitable test piece, but in cases of dispute,
lance with 1SO 6847 shall be used. Any analytical technique may be used, but in cass
hce shall be made to established published methods.

Table 10B &~)All-weld metal deposit composition requirements
(Classification by tensile strength and 27 J impact energy)aP

6B Classification by tensile stry
27 J impact energy

The results of the chemical analysis
requirements given in  Table 10
classification under test.

specimens in
ps of dispute,

bngth and

shall fulfil the
B for the

Chemical composition % (by mass)
Classification

Cc Mn Si P S Ni Cr Mo Vv Cu Al
E4B03 0,20 1,20 1,00 NS NS 0,30 0,20 0,30 0,08 NS NS
E4B10 0,20 1,20 1,00 NS NS 0,30 0,20 0,30 0,08 NS NS
E4B11 0,20 1,20 1,00 NS NS 0,30 0,20 0,30 0,08 NS NS
E4B12 0,20 1,20 1,00 NS NS 0,30 0,20 0,30 0,08 NS NS
E4B13 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 0,035 0,035 0,30 0,20 0,30 0,08 NS NS
E4911 0,20 1,25 0,90 0,035 0,035 0,30 0,20 0,30 0,08 NS NS
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ISO 2560:2009(E)

Table 10B (continued)

Classification Chemical composition % (by mass)

Cc Mn Si P S Ni Cr Mo Vv Cu Al

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 0,90 0,035 0,035 0,30 0,20 0,30 0,08 NS NS
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 D,15 1,60 0,75 0,035 0,035 0,30 0,20 0,30 0,08 NS NS
E4918 D,15 1,60 0,90 0,035 0,035 0,30 0,20 0,30 0,08 NS NS
E4918-1 D,15 1,60 0,90 0,035 0,035 0,30 0,20 0,30 0,08 NS NS
E4919 D,15 1,25 0,90 0,035 0,035 0,30 0,20 0,30 0,08 NS NS
E4924 D,15 1,25 0,90 0,035 0,035 0,30 0,20 0,30 0,08 NS NS
E4924-1 D,15 1,25 0,90 0,035 0,035 0,30 0,20 0,30 0,08 NS NS
E4927 D,15 1,60 0,75 0,035 0,035 0,30 0,20 0;30 0,08 NS NS
E4928 D,15 1,60 0,90 0,035 0,035 0,30 0,20 0,30 0,08 NS NS
E4948 D,15 1,60 0,90 0,035 0,035 0,30 0,20 0,30 0,08 NS NS
E5716 D,12 1,60 0,90 0,03 0,03 1,00 0;30 0,35 NS NS NS
E5728 D,12 1,60 0,90 0,03 0,03 1,00 0,30 0,35 NS NS NS
E4910-P1 D,20 1,20 0,60 0,03 0,03 1,00 0,30 0,50 0,10 NS NS
E5510-P1 D,20 1,20 0,60 0,03 0,03 1,00 0,30 0,50 0,10 NS NS
E5518-P2 D,12 [ 0,90 to 1,70 0,80 0,03 0,03 00 0,20 0,50 0,05 NS NS
E5545-P2 D,12 [ 0,90 to 1,70 0,80 0,03 0,03 1,00 0,20 0,50 0,05 NS NS
E4910-1M3 | p,12 0,60 0,40 0,03 0,03 NS NS 0,40t00,65| NS NS NS
E4911-1M3 | p,12 0,60 0,40 0,03 0,03 NS NS 0,40t00,65| NS NS NS
E4915-1M3 | p,12 0,90 0,60 0,03 0,03 NS NS 0,40t00,65| NS NS NS
E4916-1M3 | p,12 0,90 0,60 0,03 0,03 NS NS 0,40t00,65| NS NS NS
E4918-1M3 | p,12 0,90 0,80 0,03 0,03 NS NS 0,40t00,65| NS NS NS
E4919-1M3 | p,12 0,90 0,40 0,03 0,03 NS NS 0,40t00,65| NS NS NS
E4920-1M3 | p,12 0,60 0,40 0,03 0,03 NS NS 0,40t00,65| NS NS NS
E4927-1M3 | p,12 1,00 0,40 0,03 0,03 NS NS 0,40t00,65| NS NS NS
E5518-3M2 | P,12 | 1,00 to. \75 0,80 0,03 0,03 0,90 NS 0,25t00,45| NS NS NS
E5516-3M3 | P,12 | 1,00401,80 0,80 0,03 0,03 0,90 NS 0,40t00,65| NS NS NS
E5518-3M3 | P,124 1400 to 1,80 0,80 0,03 0,03 0,90 NS 0,40t00,65| NS NS NS
E4916-N1 D,12)| 0,60 to 1,60 0,90 0,03 0,03 0,30 to 1,00 NS 0,35 0,05 NS NS
E4928-N1 0,12 (0,60 to 1,60 0,90 0,03 0,03 0,30 to 1,00 NS 0,35 0,05 NS NS
E5516-N1 0,12 (0,60 to 1,60 0,90 0,03 0,03 0,30 to 1,00 NS 0,35 0,05 NS NS
E5528-N1 0,12 (0,60 to 1,60 0,90 0,03 0,03 0,30 to 1,00 NS 0,35 0,05 NS NS
E4916-N2 | 0,08 | 0,40 to 1,40 0,50 0,03 0,03 0,80to 1,10 0,15 0,35 0,05 NS NS
E4918-N2 | 0,08 | 0,40 to 1,40 0,50 0,03 0,03 0,80to0 1,10 0,15 0,35 0,05 NS NS
E5516-N2 | 0,12 | 0,40to 1,25 0,80 0,03 0,03 0,80to0 1,10 0,15 0,35 0,05 NS NS
E5518-N2 | 0,12 | 0,40to0 1,25 0,80 0,03 0,03 0,80to0 1,10 0,15 0,35 0,05 NS NS
E4916-N3 | 0,10 1,25 0,60 0,03 0,03 1,10 to 2,00 NS 0,35 NS NS NS
E5516-N3 | 0,10 1,25 0,60 0,03 0,03 1,10 to 2,00 NS 0,35 NS NS NS
E5516-3N3 | 0,10 1,60 0,60 0,03 0,03 1,10 to 2,00 NS NS NS NS NS
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Table 10B (continued)

ISO 2560:2009(E)

Classification

Chemical composition % (by mass)

c Mn Si P S Ni Cr Mo v Cu Al
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 0,03 |200t02,75 NS NS NS NS NS
E4916-N5 | 0,05 1,25 0,50 0,03 0,03 |200t02,75 NS NS NS NS NS
E4918-N5 | 0,05 1,25 0,50 0,03 0,03 |200t02,75 NS NS NS NS NS
E4928-N5 | 0,10 1,00 0,80 0,025 | 0,020 |2,00t02,75 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 0,03 |200t02,75 NS NS NS NS NS
E4915-N7 | 0,05 1,25 0,50 0,03 0,03 |3,00t03,75 NS NS NS NS NS
E4916-N7 | 0,05 1,25 0,50 0,03 0,03 |3,00t03,75 NS NS NS NS NS
E4918-N7 | 0,05 1,25 0,50 0,03 0,03 |3,00t03,75 NS NS NS NS NS
E5516-N7 | 0,12 1,25 0,80 0,03 0,03 |3,00t03,75 NS NS NS NS NS
E5518-N7 | 0,12 1,25 0,80 0,03 0,03 |3,00t03,75 NS NS NS NS NS
E551p-N13 | 0,06 1,00 0,60 0,025 | 0,020 |6,00t07,00 NS NS NS NS NS
E5518N2m3 | 0,10 [0,80t0 1,25| 0,60 0,02 0,02 |080t01,10| Q10 [0,40t00,65| 0,02 0,10 0,05
E4903-NC | 0,12 [0,30t0 1,40 0,90 0,03 0,03 |0,251t00,704) 0,30 NS NS |0,20t00,60| NS
E4916-NC | 0,12 [0,30t0 1,40 0,90 0,03 0,03 |025t00,70| 0,30 NS NS |0,20t00,60| NS
E4948-NC | 0,12 [0,30t0 1,40 0,90 0,03 0,03 |0,2510,70| 0,30 NS NS |0,20t00,60| NS
E5716-NC | 0,12 [0,30t0 1,40 0,90 0,03 0,03 |025t0,70| 0,30 NS NS |0,20t00,60| NS
E5748-NC | 0,12 [0,30t0 1,40 0,90 0,03 0,03,53/'0,25t0 0,70 0,30 NS NS |0,20t00,60| NS
E49q3-cC | 0,12 (0,30t0 1,40 0,90 0,03 0,08 NS 0,300 0,70 NS NS |0,20t00,60| NS
E4916-cC | 0,12 [0,30t0 1,40 0,90 0,03 0,03 NS 0,300 0,70 NS NS |0,20t00,60| NS
E4948-cC | 0,12 (0,30t0 1,40 0,90 0,03 0,03 NS 0,300 0,70 NS NS |0,20t00,60| NS
Es7f6-cC | 0,12 [0,30t0 1,40 0,90 0,03 0,03 NS 0,300 0,70 NS NS |0,20t00,60| NS
E5748-cC | 0,12 (0,30t0 1,40 0,90 0,03 0,03 NS 0,300 0,70 NS NS |0,20t00,60| NS
E4908-NCC | 0,12 [0,30t0 1,40| _0(90 0,03 0,03 |0,05t00,45(0,4510 0,75 NS NS |0,80t00,70| NS
E4916-NCC | 0,12 [0,30t0 1,40 |- 0,90 0,03 0,03 |0,05t00,45(0,4510 0,75 NS NS |0,B0t00,70| NS
E4928-NCC | 0,12 [0,30t0 140~ 0,90 0,03 0,03 |0,05t00,45(0,4510 0,75 NS NS |0,B0t00,70| NS
E5716-NCC | 0,12 [0,30f0M40| 0,90 0,03 0,03 |0,05t00,45(0,4510 0,75 NS NS |0,B0t00,70| NS
E5728-NCC | 0,12 [@[30t0 1,40| 0,90 0,03 0,03 |0,05t00,45(0,4510 0,75 NS NS |0,0t00,70| NS
E4903NCC1 | 0,42, [0,50 to 1,30 | 0,35t0 0,80 | 0,03 0,03 |0,401t0 0,80 0,45 to 0,70 NS NS |0,80t00,75| NS
E4916NCC1 [%0:42 [0,50t0 1,300,350 0,80 | 0,03 0,03 |0,401t00,80|0,45 to 0,70 NS NS |0,80t00,75| NS
E4928NGG1 | 0,12 [0,50t0 1,30| 0,80 0,03 0,03 |0,401t00,80|0,45 to 0,70 NS NS |0,80t00,75| NS
E551&NGC1 | 012 [050t01,30/035t00.80] 0,03 003 1040t0080[045t0070 NS NS |0B0t00,75| NS
E5518-NCC1 | 0,12 [0,50t0 1,30 | 0,35t0 0,80 | 0,03 0,03 |0,40t0 0,80 0,45 t0 0,70 NS NS |0,30t00,75| NS
E5716-NCC1 | 0,12 [0,50t0 1,300,350 0,80 | 0,03 0,03 |0,40t00,800,45t0 0,70 NS NS |0,30t00,75| NS
E5728-NCC1| 0,12 [0,50t0 1,30| 0,80 0,03 0,03 |0,40t00,800,45t0 0,70 NS NS |0,30t00,75| NS
E4916-NCC2 | 0,12 [0,40t00,70|0,40t00,70| 0,025 | 0,025 |0,20 to 0,40 | 0,15 to 0,30 NS 0,08 [0,30t00,60| NS
E4918-NCC2 | 0,12 [0,40t00,70|0,40t00,70| 0,025 | 0,025 |0,20 to 0,40 (0,15 to 0,30 NS 0,08 [0,30t00,60| 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 values are maximum.
b Not specified = NS.
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ISO 2560:2009(E)

7 Fillet weld test

The fillet weld test assembly shall be as shown in ISO 15792-3:2000, Figure 1.

7A Classification by yield strength and
47 J impact energy

The plate material shall be selected from the range
of materials for which the electrode is recommended
by the manufacturer. The surface shall be free of
scale, rust and other contaminants. The test plate

7B Classification by tensile strength and
27 J impact energy

The plate material shall be unalloyed steel of
0,30 % (by mass) C maximum. The surfaces to be
welded shall be clean. The test plate thickness, ¢,
shall be 10 mm to 12mm in accordance with

thickness, ¢, §hall be T0 mm to 12 mm, the widih, b,
shall be 75 mm minimum and the length, /, shall be

Table TTB.  The widih, b, the Tlengih, /, ihg¢ test
positions for each coating type, and the required test

300 mm minimmum. The electrode sizes to be tested results are given in Tables 11B and 12B,
for each coating type, the test positions and the
required test fesults are given in Table 11A.
Table 11A — Test requirements for fillet welds?
(Classification by yield strength and 47 J impact energy)
Dimensions in millimetres
Symbol of . Fillet
position fof Coating T(?s_t Elec_:trzde theoretical L(_eg length Convexity
e .- type position size difference
classification throat
C 4.5 min. 1,5 max. 2,5 max.
1or2 RXP 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
6,0
5 PB 4,5 min. 1,5 max. 2,5 max.
B 50
4.5 max.
1o0r2 RXP PF 4,0 4,5 max. — 2,0 max.
B 5,5 max.
C 4,5 max. 1,5 max. 2,5 max.
1or2 RXP PD 4,0 4,5 max. 1,5 max. 2,5 max.
B 5,5 max. 2,0 max. 3,0 max.
5 B PG 4,0 5,0 min. — 1,5 max.©

a
Otherwise, electrode sizes not shown are not required to be tested.
b RXincludes R, RC, RA and RB.

¢ Maximum concavity.

Where the largest size claimed for positional welding is smaller than that specified, use the largest size and adjust criteria pro rata.

16
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ISO 2560:2009(E)

Table 11B — Test requirements for fillet welds
(Classification by tensile strength and 27 J impact energy)

Dimensions in millimetres

Minimum plate | Minimum plate Fillet
_ Current and | Electrode size? Test width length weld size
Coating type - .
polarity position
w [
03 a.c. and 5,0 PF, PD 75 300 10,0 max.
d.c. (+) 6,0 PB 400 8,0 min.
5,0 PF, PD 300 8,0 max.
0 d.c. (+) 6,0 PB 75 400 6,0 min.
1 a.c. and 5,0 PF, PD 75 300 8,0 max.
d.c. (+) 6,0 PB 400 6,0 min.
2 a.c. and 5,0 PF, PD 75 300 10,0 max.
d.c. (-) 6,0 PB 400 8,0 min.
3 a.c.,d.c. (-) 5,0 PF, PD 75 300 10,0 max.
and d.c. (+) 6,0 PB 400 8,0 min.
4 a.c.,d.c. (-) 4.0 PF, PD 75 300 8,0 max.
and d.c. (+) 6,0 PB 400 8,0 min.
4,0 PF, PD 300 8,0 max.
5 d.c. (+) 6,0 PB 75 400 8,0 min.
6 a.c. and 4,0 PF, PD 75 300 8,0 max.
d.c. (+) 6,0 PB 400 8,0 min.
8 a.c. and 4,0 PR \PD 75 300 8,0 max.
d.c. (+) 6,0 PB 400 8,0 min.
9 a.c. and 5,0 PF, PD 75 300 10,0 max.
d.c. (+) 6,0 PB 400 8,0 min.
20 a.c.and 6,0 PB 75 400 8,0 min.
d.c. (-)
4 ac,dc. () 6,0 PB 75 400 or 650P 8,0 min
i and d.c. (+) ’ ’ ’
7 a.c. and 6,0 PB 75 400 or 6500 8,0 min.
d.c. (=)
8 a4 6,0 PB 75 400 or 650P 8,0 min.
dwc. (+)
10 NS¢ NS¢ NS¢ 75 NS¢ NS¢
4,0 8,0 max.
5 d.c. (+) 45 PE, PG 75 300 6,0 min.
48 a.c. and 4,0 PD, PG 75 300 8,0 max.
d.c. (+) 5,0 PB, PG 300 or 4004 6,5 min.

a

b

[

d

Not specified = NS. Requirements shall be agreed between purchaser and supplier.

For 450 mm electrode length, / shall be 400 minimum; for 700 mm electrode length, / shall be 650 mm minimum.

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.

For 350 mm electrode length, / shall be 300 mm minimum; for 450 mm or 460 mm electrode length, / shall be 400 mm minimum.

© 1SO 2009 - All rights reserved
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ISO 2560:20

09(E)

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

5,00r5,5 2,0 2,0

6,0 or6,5 2,5 2,0
7,0,7,50r8,0 3,0 2,5

8,5 3.5 2,5

9,0 or more 4,0 2,5

8 Rounding procedure

For the purpg
test values oh
by equipment
converted to
compared to
arithmetic ave
with the instr
shall apply. T
under test.

9 Retests

If any test fail
the requirems
assembly. Fo
requirement.
considered ag

In the event t
proper proced

ses of determining compliance with the requirements of this International Standard, the
tained shall be subject to ISO 80000-1, Clause B.3, Rule A. If the’rmeasured values are ob

ictions of this International Standard, the rounding.requirements of the test method sts

5 to meet requirements, that test shall be repeated twice. The results of both retests shal

-

hat, during preparation or after completion of any test, it is clearly determined that prescri

actual
tained

calibrated in units other than those of this International Standard, the measured values shall be

he units of this International Standard before rounding. If.an arithmetic average value is|
he requirements of this International Standard, rounding.shall be done only after calculati
rage. If the test method standard cited in Clause 2 coptains instructions for rounding that g

he rounded results shall fulfil the requirements.of the appropriate table for the classifi

nts. Specimens for the retest.may be taken from the original test assembly or from a ne
chemical analysis, retest-need be only for those specific elements that failed to meet the
f the results of one or.both retests fail to meet requirements, the material under test sh
not meeting the requirements of this specification for that classification.

ures were natfollowed in preparing the weld test assembly or test specimen(s), or in cond

to be
ng the
onflict
ndard
ication

meet
w test
ir test
all be

bed or
ucting

the test, the fest shall be/considered invalid, without regard to whether the test was actually completed, or

whether the
properly pres
not apply.

cribedprocedures. In this case, the requirement for doubling the number of test specimens

est results’ met, or failed to meet, the requirements. That test shall be repeated, fol

owing
does

10 Technical delivery conditions

Technical delivery conditions shall meet the requirements in ISO 544 and in ISO 14344,

18
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11 Examples of designation

11A 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:

ISO 2560:2009(E)

11B Classification by tensile strength and

27 J impact energy

The designation of the covered
indicated by the suffix letter B giv
number of this

electrode is
en after the

International Standard and shall

follow the principle given in the example below.

EXAMPLE 1B:

A covgred electrode for manual metal arc welding which
deposits a weld metal with a minimum yield strength of
460 MPa (46) and a minimum average impact energy of
47J at -30°C (3) with a chemical composition of
1,1 % [by mass) Mn and 0,7 % (by mass) Ni (1Ni) having
a basi¢ covering (B) and a nominal electrode efficiency of
140 %|and which may be used with a.c. and d.c. (5) in flat
butt and flat fillet welds (3) and whose diffusible hydrogen

Isory section:
ISP 2560-A-E 46 3 1Ni B
where

ISQ 2560-A =the number of this International
Stgndard, classification by yield strength and 47°J
impact energy;

E 3 covered electrode/manual metal
(sde 4.1);

arc* welding

46|= strength and elongation (seé Table 1A);

3 {4 impact properties (see.Table 2A);

1Nj = chemical compoOsition of all-weld metal (see
Taple 3A);

B F type of electrode covering (see Table 4A);

5 4 nominal electrode efficiency and type of current
(sge Table 5A);

A covered electrode for manual metal arg
deposits a weld metal with a minimum_tén
550 MPa (55) and which meets a 47"J’imp
at —40 °C (U) in the as-welded condition ar
27J at —40°C in the as-welded condit
chemical composition of\14 % (by m
1 % (by mass) Ni (-N2)-having a basic co
iron powder and whigh.may be used with 3
in all positions except vertical down (1
diffusible hydrogen“content is determined
with ISO 3690 and does not exceed
deposited metal (H5) is designated as folloy

1ISO.2560-B-E5518-N2 A U H5
Compulsory section:

ISO 2560-B-E5518-N2 A
where

ISO 2560-B =the number of this|
Standard, classification by tensile strg
impact energy;

E = covered electrode/manual
(see 4.1);

55 = tensile strength (see Table 1B);
18 = basic iron powder coating suitab
d.c. (+), in all positions except

(see Table 4B);

-N2=1% (by mass) Ni as the pr
element (see Table 3B);

metal

welding which
sile strength of
bct requirement
d also exceeds
on (A) with a
ass) Mn and
ering including
.c. and d.c. (+)
8) and whose
in accordance
5ml/100g of
S:

International
ength and 27 J

arc welding

le for a.c. and
vertical down

ncipal alloying

E5518-N2 A = complete specification

of composition

3 = welding position (see Table 6A);

H5 = diffusible hydrogen content (see Table 7).

© 1SO 2009 - All rights reserved

limits and mechanical property requirements (see
Tables 8B and 10B) in the as-welded condition;

U = supplemental impact requirement
basic 27 J impact test temperature;

of 47 J at the

H5 = diffusible hydrogen content (see Table 7).
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ISO 2560:2009(E)

Annex A
(informative)

Classification systems

A.1 I1SO 2560-A

The 1SO 256(
yield strength
A.2 ISO 25

The 1SO 256(
tensile streng

-A classification system for covered electrodes for non-alloy and fine grain steels, based upon

and 47 J minimum impact energy, is shown in Figure A.1.

60-B

-B classification system for covered electrodes for non-alloy and finecgrain steels, based upon

h and 27 J minimum impact energy, is shown in Figure A.2.

20
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ISO 2560:2009(E)

Compulsory classification designators®

Number of this International Standard. 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 MPa, 380 MPa, 420 MPa, 460 MPa or 500
respectively.

MPa,

1SO 2560-A-E XX X XXX X X X HX

a8  THe combination of these designators constitutes the covered electrode classification.
b THese désignators are optional and do not constitute part of the covered electrode classification.

Charpy V-Notch impact energy designator. Indicates thete
in degrees celsius at or above which the impact strength of
metal meets or exceeds 47J. The letter "A" is used‘to,indic
temperature of + 20 °C. The letter "Z" indicates-that'there i
impact requirement.

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

Designator for type of electrodg‘coating. The symbols "A, (
RA, RB and B" are used to indicate acid covering, cellulosi
rutile covering, rutile thick covering, rutile-cellulosic coverin
covering, rutile-basic cavering or basic covering, respective

Optional supplemental designatorsb

Optional’supplemental diffusible hydrogen designator. "H5
or H15'is used to indicate a maximum diffusible hydrogen

mperature
the weld
ate a test
5 NO

b, R, RR, RC,
C covering,

g, rutile-acid
By .

H10
content

of5:ml/100 g, 10 ml/100 g or 15 ml/100 g of deposited metgl,

respectively.

Positionality designator. The symbol "1, 2, 3, 4 or 5" indicafes the

welding position(s) for which the electrode is suitable.

Metal recovery and type of current indicator. The symbol "1

!21 31 4! 51

6, 7 or 8" indicates the weld metal recovery and type of current.

(Classification by yield strength and 47 J impact energy)

© 1SO 2009 - All rights reserved
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ISO 2560:2009(E)

Compulsory classification designators

Number of this International Standard. 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 MPa, 490 MPa, 550 MPa or
570 MPa, respectively.

Type of covering designator.

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

when present).

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

ISO 2560-B-BEXXXX-XXX X U HX
Optional supplemental designatorsID
Optional supplemental diffusible hydrogen designator. "H5, H10 o H15"
is used to indicate a maximum diffusible hydrogen content of 5 mI/{100 g,
10 ml/100 g or 15 ml/100 g-of deposited metal, respectively.

Optional supplementalidesignator to indicate 47 J impact energy af the
normal 27 J test temperature.

a8  The combipation of these designators constitutes'the‘covered electrode classification.
b These designators are optional and do not constitute part of the covered electrode classification.

Figure A.2—1S0O 2560-B designation of electrodes
(Classification by tensile strength and 27 J impact energy)
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