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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 1SO
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 proposes a method for classification of covered electrodes, in terms of chemical
composition of the all-weld metal (system A) and in terms of tensile strength and chemical composition
(system B).

The mechanical properties of all-weld metal test specimens used to classify the electrodes vary from those
obtained in production joints because of differences in welding procedure such as electrode diameter, width of
weave, welding position and material composition.

The classification according to system A is mainly based on EN 1599:1997[']. The classification according to
system B is mainly based upon standards used around the Pacific Rim.

© 1SO 2010 — All rights reserved \"
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The f

cope

hternational Standard specifies requirements for classification of covered electrodes;’bas
metal in the heat-treated condition, for manual metal arc welding of ferritic @nhd” mart
hg and low alloy elevated temperature steels.

hternational Standard is a combined specification for classification utilizing a system b3
cal composition of the all-weld metal, with requirements for the yield strength and impact
d metal, or utilizing a system based upon the tensile strength and_the chemical composi
hetal.

ystem based upon chemical composition, with requirements for the yield strength and img
e all-weld metal under this International Standard.

ystem based upon the tensile strength and the chemical composition of all-weld me
ternational Standard.

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

bmparison purposes, some tables include requirements for electrodes classified acco
hs, placing individual electredes from the two systems, which are similar in composition a
acent lines in the particular-table. In a particular line of the table that is mandatory in on
'mulation of a partictlar’electrode, it is often, but not always, possible to produce an elec

ssified in both systems, in which case the electrode, and/or its packaging, may be m3
ication in either or'both systems.

ormative references

bllowing referenced documents are indispensable for the application of this docume

ed on the all-
bensitic creep-

sed upon the
energy of the
ion of the all-

aragraphs and tables which carry the suffix letter “A” are applicable only to electrodes classified to the

act energy of

aragraphs and tables which carry the suffix letter, “B” are applicable only to electrodes classified to the

al under this

applicable to

rding to both
nd properties,
e system, the
b restriction of
rode that can
rked with the

ht. For dated

references, only the edition cited applies. For undaied references, the latesi edition of the referenced
document (including any amendments) applies.

ISO 544, Welding consumables — Technical delivery conditions for filler materials and fluxes — Type of
product, dimensions, tolerances and markings

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

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

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

ISO 6947, Welds — Working positions
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ISO 13916, Welding — Guidance on the measurement of preheating temperature, interpass temperature and
preheat maintenance temperature

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

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

ISO 80000-1:2009. Quantities and units — Part 1- General

3 Classif|

Classification
all-weld meta
for some oth
classified in b

The classifica
The classifica
which is base

cation

d on ISO 15792-3.

3A Classification by chemical composition

The classifical

1) the first
product/proce

2) the seco
chemical con
Table 1);

3) the third
of electrode ¢

4) the fourt
nominal elect
Table 4A);

5) the fifth

tion is divided into six parts:

part gives a symbol indicating the
ss to be identified;

hd part gives a symbol indicating the
hposition of the all-weld metal (see
bart gives a symbolndicating the type
bvering (see 4.4A);

N part gives‘a-symbol indicating the

ode efficiency and type of current (see

part™ gives a symbol indicating the

welding positi

bn-(see Table 5A);

designations are based upon two approaches to indicate the composition and properties
obtained with a given electrode. The two designation approaches include-additional desig
br classification requirements, but not all. In most cases, a given comimeércial product G
bth systems. Then either or both classification designations can be used for the product.

3B Classification by tensile strength
chemical composition

The classification is divided into five parts:

1) the first part gives a symbol indicatin
product/process to be identified;

of the

hators
an be

tion includes all-weld metal properties obtained with a covered-electrode as given in 3A and 3B.
tion is based on the electrode size 4,0 mm with the exceptiah of the symbol for welding p

psition

and

g the

2) the second part gives a symbol indicating the

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

3) the third part gives a symbol indicating th
of electrode covering, the type of current, a
welding position (see Table 3B);

4) the fourth part gives a symbol indicatir
chemical  composition of all-weld
(see Table 1);

5) the fifth part gives a symbol indicatin

e type
nd the

g the
metal

g the

=t contant of danacitad matal (ean T

6) the sixth
hydrogen co
Table 6).

part gives a symbol indicating the
ntent of the deposited metal (see

UM T o Ot poonc oo tar(oTt—Ta

le 6).
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In order to facilitate 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 chemical composition and the

type of covering, i.e. the symbols defined in 4.1,
4.2 and 4.4A,

b) Qptional section

ISO 3580:2010(E)

In order to facilitate 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, and
the chemical composition, i.e. the symbols
defined in 4.1, 4.2, 4.3B, 4.4B and 4.6B.

b) Optional section

[his section includes the symbols for the
nominal electrode efficiency, the type of
current, the welding positions for which the
blectrode is suitable, and the symbol for
nydrogen content, i.e. the symbols defined in
1.5A, 4.6A and 4.7.

This section includes the “symbol for the
hydrogen content, i.e. the, symbpol defined in
4.7.

The fdll designation (see Clause 10) shall be used on packages and in the-manufacturer's literdture and data

sheets$. The designation system is shown in Annex A for both systems(

4 Symbols and requirements

4.1 [Symbol for the product/process

The symbol for the covered electrode used in the manual metal arc welding process shall be the [letter E.

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

The symbols in Table 1 indicate the chemical composition of all-weld metal determined in acgordance with
Clausg 6. See Annexes B and C far\descriptions of the symbols used for chemical composition in system A

and in system B, respectively.

4.3 [Symbol for the mechanical properties of all-weld metal

4.3A | Classification'by’chemical composition

ymbol~shall be used for the mechanical

the mechanical property requirements specified in
Table 2.

© 1SO 2010 — All rights reserved

4.3B Classification by tensile strength and
chemical composition

The symbol for tensile strength shall be 49 for
490 MPa minimum tensile strength, 52 for 520 MPa

inimu onsile stre 55 for 550 MPa minimum
tensile strength or 62 for 620 MPa minimum tensile
strength. The complete mechanical property
requirements that shall be fulfiled by the various
compositions are specified in Table 2.
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Table 1 — Symbol for chemical composition of all-weld metal

Chemical composition
symbol?® for classification Chemical composition, % (by mass)?
according to
Tensile
Chemical | strength and Other
composition | chemical Cc Si Mn P S Cr Mo \ I tsd
ISO 3580-A° | composition elements
ISO 3580-B
Mo (1M3) 0,10 0,80 0’14230 0,030 | 0,025 0,2 OE;"%O 0,03 —
Mo M3 012 | 080 100 | 0030 | 0,030 — | 040 N
0,65
0,03 to 0,40 to 030t0 | 0,80to | 0.25t0
MoV - 042 | 980 | Tiso | 0030 | 0025 4 Toeg | 20 | 060 .
0,05 to 0,40 to 040to | 040to | . |
CrMo0,5 (M) o5y | 080 500 | 0030 | o025 | 020 | 0K
(CrMo0,5) cM Obofzm 0,80 0,9 | 0030 | 0030 0'0425t° ogggo — -
0,07t | 0,30t | 040t0 040t | 180 to ]
- C1M 015 | o060 | o070 | 0030 | 0030 4 Toed Yos | 005
0,05 to 0,40 to 0,9010.) 0,45 to
CrMo1 (1CM) 05s> | 080 150" | 0030 | oozs | %07 O — -
(CrMot) 1M Obofzm 08 | 09 | 003 | 0030 [N '10280 oggsto — -
CrMoiL (1CML) 0,05 | 080 0‘14230 0,030 | 0,025 0’19280 °g‘%° — -
CrMoiL 1CML 0,05 100 | 090 | 0030°| 0030 | 100to | 040t | -
( 150 | 065
0,05 to 0,70 to 0.90t0 | 0,90to | 0,10t0 |
CrMoV1 — A X oo {00z | o025 | OP00 050 | %oga
CrMo2 (2C1M) Obofzm 0,80 0’14230 0,030 | 0025 |20t026 0’19230 — ]
(CrMo2) 2C1M Obofzm 1,00 09 | 0030 | 0030 2'20280 0’19230 — -
CrMo2L (2C1IML) 0,05 0.80 0’14230 0,030 | 0025 |20t026 0’19230 — ]
CrMo2L 2C1ML 005 100 | 090 | 003 | 0030 | 200t | 090t | -
( 2,50 1,20
— 2CML 0,05 100 | 090 | 0030 | o030 | 1ol | %Mok -
0,05 to 0,40 to 2,00t0 | 0,90t | 0,20t0 | NbO0,0fi0to
- AW 015 | 080 150 | 030 | 0030 | 7584 120 | 040 0,040
_ et e O30 am— 20— 0-98-te——6-26He——b-6:010 o
0,15 ‘ 1,50 ' ‘ 3,40 120 | 040 0,050
CrMo5 (5CM) Obofzm 0,80 0*14230 0,025 | 0025 |4,0t06,0 OE;"%O — —
(CrMo5) 5CM 060?30 0,90 1,00 | 0030 | 0030 [40t060 02)42;0 — Ni 0,40
— 5CML 0,05 0,90 100 | 0030 | 0030 [40t06,0 05125:0 — Ni 0,40

4 © 1SO 2010 — All rights reserved
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Table 1 (continued)

Chemical composition
symbol?® for classification Chemical composition, % (by mass)?
according to
Tensile
Chemical | strength and Other
composition | chemical Cc Si Mn P S Cr Mo \ I tsd
1ISO 3580-A° | composition elements
1SO 3580-B
0,03 to 0,40 to 8,0 to 0,90 to .
CrMo9 (9C1M) 012 0,60 1,30 0,025 0,025 10,0 1,20 0,15 Ni 1,0
0,05 to 8,0 to 0,85 to o .
(CrlMo9) 9C1M 0.10 0,90 1,00 0,030 0,030 10,5 1,20 Ni 0,40
8,0 to 0,85 to et .
+ 9C1ML 0,05 0,90 1,00 0,030 0,030 10,5 1,20 Ni 0,40
Ni 0,40 to 1,00
cvoote | @cimv) | 0900 | oe0 | 010 | 0025 | 0025 | B0 | 0Bt | 01210 TNk 0,03100,10
’ ’ ’ ’ ’ N 0,02 to 0,07
Ni 1,0
Mn + Ni = 1,50
0,08 to 80to | 085t0 | 0,15t0 max.
(CrMo91) 9C1MV ! 0,30 1,25 0,01 0,01 X ) ! Cu 0,25
0,13 10,5 1,20 0,30
Al 0,04
Nb 0,02 to 0,10
N 0,02 to 0,07
Ni 1,0
Cu 0,25
©Moot) | ectmvre [ 031\ og0 | 1010 | on2s | 0025 | &0l | 080t | 042t Al 0,04
’ ’ ’ ’ ’ Nb 0,02 to 0,10
N 0,02 to 0,07
0,15 to 0,40.t0 10,0 to 0,80 to 0,20 to Ni 0,8
CrMqwv12 - 022 | 080 |~hgo | 0025 | 0025 | 507 | h20 | 040 |wo040t00,60
4 G Any other agreed composition
a A|designation in parentheses [e.g., (CrMo1) or(1CM)] indicates a near match in the other designation system, but not an exact natch. The correct
designdtion for a given composition range is the.ofie without parentheses. A given product may, by having a more restricted chemical jcomposition which
fulfils bgth sets of designation requirements,-be_assigned both designations independently, provided that the mechanical property requifements of Table 2
are alsq satisfied.
b Sihgle values shown in the table*are‘maximum values.
¢ If pot specified, contents arerNi'< 0,3 % (by mass), Cu < 0,3 % (by mass), Nb < 0,01 % (by mass).
d Elements listed withauf.spécified values shall be reported, if intentionally added. The total of these unspecified elements and all other elements found
in the cpurse of routine ¢hemical analysis shall not exceed 0,50 % (by mass).
e THe combinatieref Ni+Mn tends to lower the Ac1 temperature to the point where the PWHT temperature required for proper tempering may approach
or excepd the Ac1'ef the weld metal.

© 1SO 2010 — All rights reserved
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Table 2 — Mechanical properties of all-weld metal

Chemical composition
symbol?® for classification

Impact energy

Heat treatment of all-weld metal

. ini ini Jat+20°C
according to M';i';';m Mtl:rI\r:irem N:inimurnd
Tensile strength® | strength elongation Minimum Post-weld heat
Chemical | strength and average | Minimum | Preheatand treatment of test
composition |  chemical from three | single interpass assembly
ISO 3580-A | composition test luee | temperature :
- positi MPa MPa % es value °c Temperaturef | Time
I1SO 3580-B° specimens °c min
Mo (1M3) 355 510 22 47 38 <200 570 to 620 60+ 10
(MO) ARNOEHAS 396 490 22 = = 90to—140 605to 645 &b +10 g
0
Mo 49YY-1M3 390 490 20 — — 90 to 110 605 to 645 +10
6pg'0o
MoV 355 510 18 47 38 200 to 300 690.10/730 6p £ 10
CrMo0,5 (55XX-CM) 355 510 22 47 38 100 to 200 600 to 650 6p +10
(CrMo0,5) 55XX-CM 460 550 17 — — 160 to 190 675 to 705 60 +10 g
0
55XX-C1M 460 550 17 — — 160 16,190 675 to 705 60 +10 g
0
CrMo1 (55XX-1CM) 355 510 20 47 38 160 to 250 660 to 700 6p +10
(5513-1CM)
(CrMo1) 55XX-1CM 460 550 17 — — 160 to 190 675 to 705 60 +10 4
0
(CrMo1) 5513-1CM 460 550 14 — — 160 to 190 675 to 705 60 +10 4
0
CrMo1L 52XX-1CML) 355 510 20 47. 38 150 to 250 660 to 700 6p +10
(CrMo1L) 52XX-1CML 390 520 17 — — 160 to 190 675 to 705 60 +10 g
0
CrMoV1 435 590 15 24 19 200 to 300 680 to 730 6p +10
CrMo2 62XX-2C1M) 400 500 18 47 38 200 to 300 690 to 750 6p +10
6213-2C1M)
(CrMo2) 62XX-2C1M 530 620 15 — — 160 to 190 675 to 705 60 +10 g
0
(CrMo2) 6213-2C1M 530 620 12 — — 160 to 190 675 to 705 60 +10 g
0
CrMo2L B5XX-2C1ML) 400 500 18 47 38 200 to 300 690 to 750 6p +10
(CrMo2L) B55XX-2C1ML 460. 550 15 — — 160 to 190 675 to 705 60 +10 4
0
55XX-2CML 460 550 15 — — 160 to 190 675 to 705 60 +10 g
0
52XX-2C TNV 530 620 15 — — 160 to 190 725 to 755 6p +10
52X X*3C1MV 530 620 15 — — 160 to 190 725 to 755 60 +10 4
0
CrMo5 (55XX-5CM) 400 590 17 47 38 200 to 300 730 to 760 60+ 10
(CrMo5) 55XX-5CM 460 550 17 — — 175 to 230 725 to 755 60 +10 g
0
55XX-5CML 460 550 17 — — 175 to 230 725 to 755 60 +10 g
0
CrMo9 (62XX-9C1M) 435 590 18 34 27 200 to 300 740t0 780 [120+10
(CrMo9) 62XX-9C1M 530 620 15 — — 205 to 260 725 to 755 60 +10 4
0
62XX-9C1ML 530 620 15 — — 205 to 260 725 to 755 +10
605109
CrMo91 (62XX-9C1MV) 415 585 17 47 38 200 to 315 74510 775 120 to
180

© 1SO 2010 — All rights reserved
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Table 2 (continued)

fulfils b
Table 1

b x

C

m

[@)

o

—

—

designdtion for a given composition range is the one without parentheses. A given product may, by having a more restricted chemic:

InMlmediately after welding, allow the specimen to cool o(120 °C to 100 °C and maintain at this temperature for at least 1 h.

Chemical composition | ¢
symbol? for classification .. mpac en?rgy Heat treatment of all-weld metal
according to Minimum | Minimum | . . d Jat+20°C
yield tensile Im'ml:.m
. strength® | strength elongation L Post-weld heat
Tensile Minimum Preheat and treatment of test
Chemical | strength and average | Minimum interpass assembly
composition [ chemical from three | single | ef"ature
ISO 3580-A | composition MPa MPa % test value® pOC Temperature | Time
ISO 3580-B° specimens f min
°C

(CrMo91) 62XX-9C1MV 530 620 15 — — 200 to 315 74510 775 12010

0
(CrMo91) | 62XX-9C1MV1 530 620 15 — — 205 to 260 725.10-155 607109

0
CrMowV12 550 690 15 34 27 250 to 350" 740t0 180 | 120+ 10
or
400 tey500"
4 G As agreed between purchaser and(supplier

a Aldesignation in parentheses [e.g., (CrMo1) or (1CM)] indicates a near match in the other designation ‘system, but not an exact match. The correct

th sets of mechanical property requirements, be classified in both systems independently, provided that the chemical compositi
are also satisfied.

stands for covering types 15, 16 or 18. YY stands for covering types 10, 11, 19, 20 or27. See Table 3B.

r yield strength, the lower yield strength, R, , shall be used when yielding occurs; otherwise the 0,2 % proof strength, Rpo 5, shall

huge length is equal to five times the test specimen diameter.
hly one single value lower than the minimum average is permitted.
e test assembly shall be cooled in the furnace to 300 °C at a rate hot exceeding 200 °C/h.

e heating rate in the furnace shall be 85 °C/h to 275 °C/h.

| composition that
bn requirements of

be used.

4.4

The t
electr

4.4A

Two
cover

Symbol for type of electrode covering

bde and properties ofthe weld metal.

4.4B Classification by tensile stren
chemical composition

Classification.by chemical composition

The type of covering of a cover
depends substantially on the type of
components. The type of covering als

symbols—are used to denote the type of
ng:

ype of covering of the“electrodes determines, to a large extent, the usability characteristics of the

gth and

ed electrode
slag-forming
o determines

B

NOTE

the types of covering is given in Annex D.

rutile covering ne posiions Sultable Tor welding an

current, according to Table 3B.
basic covering

NOTE
the types of covering is given in Annex E.

A description of the characteristics of each of

© 1SO 2010 — All rights reserved
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10(E)

Table 3B — Symbol for type of covering
(Classification by tensile strength and
chemical composition)

4.5 Symbc

4.5A Classification by chemical compasition

The symbols
efficiency det
with the type

4.6 Symbc

n Table 4A indicate nominal electrode
ermined in accordance with 1ISO 2401,
bf current shown-in_Table 4A.

| forrwelding position

Symbol | g | positions® | current®
10¢ Cellulosic All d.c. (+)
11¢ Cellulosic All a.c.ord.c. (+)
13 Rutile Alld a.c.ord.c. ()
15 Basic Ald dc (+)

16 Basic Alld a.c. or'd.f. (+)
18 Basic + metal All a.ccord.f. (+)
powders except PG
19¢ lImenite Alld a.c.ord.f. (+)
20¢ Iron oxide PA,-PB a.c.ord.f. (-)
27¢ Iron oxide + PA, PB a.c.ord.t. (-)
iron powder,

a8  Positions ar€) “defined in  1SO6947. PA =flat,
PB = horizontal vertical fillet, PG = vertical down.

b ac. mears alternating current; d.c. means direct curfent.
¢ Composition designator 1M3 only.

d Al positions may or may not include vertical down wlelding.

This“shall be specified in the manufacturer's trade literatufe.

| for nominal electrode efficiency and type of current

4.5B Classification by tensile strength and
chemical composition

There is no specific symbol for nominal eleftrode
efficiency and type of current. Type of curient is
included in the symbol for type of covering (see
Table 3B). Nominal electrode efficiency is not
addressed.

4.6A Classification by chemical composition 4 6B Classification by tensile strength and

The symbols in Table 5A indicate the positions for

which the electrode is tested in accordance with

ISO 15792-3.

chemical composition
There is no specific symbol for welding position. The

welding position requirements are included with the
symbol for type of covering (see Table 3B).

© 1SO 2010 — All rights reserved
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Table 4A — Symbol for nominal electrode
efficiency and type of current
(Classification by chemical composition)

Symbol Nominal electrode Type of
efficiency, 77 current?b
%
1 n< 105 a.c.and d.c.
2 n<105 d.c.
3 105<n7n<125 a.c.andd.c.
4 105<77< 1125 d.c.
@  ak. means alternating current; d.c. means direct current.
b I order to demonstrate operability on a.c., tests shall be
carried out with a no load voltage no higher than 65 V.

Tlable 5A — Symbol for welding position
(classification by chemical composition)

Symbol Welding positions in
accordance with ISO 6947
1 PA, PB, PC, PD, PE, PF, PG
2 PA, PB, PC, PD, PE, PF
3 PA, PB
4 PA, PB, PG

4.7 |Symbol for hydrogen content of deposited metal

The symbols in Table 6 indicate the hydrogen content as determined in deposited metal from ah electrode of
size 4,0 mm in accordance with-the method described in ISO 3690. The current used shall be 70 % to 90 % of
the mpximum 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 mpanufacturer.shall provide information on the recommended type of current and drying conditions for
achieying the hydrogen levels.

Table 6 — Symbol for hydrogen content of deposited metal

Symbol Hydrogen content
y ml/100 g of deposited weld metal, maximum
H5 5
H10 10
H15 15

See Annex F for additional information about diffusible hydrogen.

© 1SO 2010 — All rights reserved 9
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10(E)

ing procedure

For purposes of determining compliance with the requirements of this International Standard, the actual test
values obtained shall be subject to ISO 80000-1:2009, B.3, Rule A. If the measured values are obtained by
equipment calibrated in units other than those of this International Standard, the measured values shall be
converted to the units of this International Standard before rounding. If an arithmetic average value is to be
compared to the requirements of this International Standard, rounding shall be done only after calculating the
arithmetic average. If the test method cited in Clause 2 contains instructions for rounding that conflict with the
instructions of this International Standard, the rounding-requirements of the test method standard shall apply.
The rounded results shall fulfil the requirements of the appropriate table for the classification under test.

5 Mecha||1ical tests

5.1 Gener
Tensile and in
an all-weld m
welding condi

5.2 Preheating and interpass temperature

Preheating and interpass temperatures shall be selected for the appropriate type of weld metal as lis

Table 2.

The interpass
thermocouple

The interpass
any pass beg
in air to within

5.3 Pass jequence

The pass seq

The direction
of 70% to 9
covering, wel

the recommended polarity when only d.c. is recommended.

Al

npact tests shall be carried out in the post-weld heat-treated condition specified in Table 2,
etal test assembly type 1.3 in accordance with 1ISO 15792-1:2000 with @,0 mm electrodg
tions as described below in 5.2 and 5.3.

5 (see 1ISO 13916).

temperature shall not exceed the maximum temperature indicated in Table 2 when deposi
ns. If, after any pass, the interpass temperature is exceeded, the test assembly shall be (
the limits of the interpass temperature:

Lence shall be as indicated\in' Table 7.

of welding to complete-a pass shall not vary. Each pass shall be executed with a welding d
D % of the maximun current recommended by the manufacturer. Regardless of the t
jing shall be pefformed with a.c. when both a.c. and d.c. are recommended and with d.c.

Table 7 — Pass sequence

using
s and

ted in

temperature shall be measured using temperaturetindicator crayons, surface thermometers or

tion of
ooled

urrent
pe of
using

Electrode diameter Split weave
mm Layer number Passes per layer Number of layers
4,0 1o top 22 7t09

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

10
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6 Chemical analysis

Chemical analysis may be performed on any suitable all-weld metal test piece, but in cases of dispute,
specimens in accordance with ISO 6847 shall be used. Any analytical technique may be used, but in cases of
dispute, reference shall be made to established published methods. The results of the chemical analysis shall
fulfil the requirements of Table 1.

7 Fillet weld test

The fillet weld test assembly shall be as shown in ISO 15792-3.

7A C(Classification by chemical composition 7B Classification by tensile strength and
chemical composition

The plate material shall be selected from the range The plate material shall be unalloyed steel of 0,30 %
of materials for which the electrode is recommended (by mass) C maximum.7Fhe surfaces |to be welded
by thg manufacturer, or shall be unalloyed steel of shall be clean. The test plate thicknegs, ¢, width, w,
0,30 % (by mass) C maximum. The surface shall be and length, /, the test positions for ¢ach covering
free of scale, rust, and other contaminants. The type, and the required test results |are given in
plate fthickness, ¢, shall be 10 mm to 12 mm, the Table 8B.

width,[w, shall be 75 mm minimum, and the length, /,
shall pe 300 mm minimum. The electrode sizes to
be tegted for each covering type, the test positions,
and the required test results are given in Table 8A.

Table 8A — Test requirements for fillet welds
(Classification by.ehemical composition)

Dimensions|in millimetres

Symbol of position Type of Test Electrode | Fillet theoretical Leg length Convexit
forjclassification covering position size? throat difference y
1or2 RorB PB 6,0 5,0 min. 2,0 max. 3,0 max.
R 6,0 .
4 B PB 5.0 4.5 min. 1,5 max. 2,5 max.
R 4.5 max. b
1or2 B PF 4.0 5.5 max. NS 2,0 max.
R 4.5 max. 1,5 max. 2,5 max.
1.20r4 B PD 4.0 5,5 max. 2,0 max. 3,0 max.
4 B PG 4.0 5,0 min. NSP 1,5 max¢
a8  Wherethe largest size claimed for positional welding is smaller than that specified, use the largest size and adjust|criteria pro rata.
Otherwise; efectrode sizes ot shrowmare ot tequired-to-betested:
b Not specified.
¢ Maximum concavity.

© ISO 2010 — Al rights reserved 1
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Table 8B — Test requirements for fillet welds
(Classification by tensile strength and chemical composition)

Dimensions in millimetres

Type of | Current | Electrode Test Plate Plate Minimum Fillet | Maximum | Maximum
covering and size? position | thickness width plate weld leg length | convexity
polarity lengthP size difference

t w /
50 PF, PD 10 300 8,0 max. 3,5 1,5
10 [ de 6,0 PB 12 S 400 | 65min. | 25 2,0
11 ac 50 PF, PD 10 75 300 8,0 max. 3,5 155
e 6,0 PB 12 400 6,5 min. 2,5 20
13 ac 5,0 PF, PD 12 75 300 ;]g)? 2,0 16
e 6,0 PB 12 400 N 3,5 20
8,0 min.
15 d.c. () 4,0 PF, PD 10 75 300 8,0 max. 3,5 20
e 6,0 PB 12 400 8,0 min- 3,5 20
16 ac 4,0 PF, PD 10 75 300 8,0max. 3,5 20
e 6,0 PB 12 400 8,0 min. 3,5 20
18 ac 4,0 PF, PD 10 75 300 8,0 max. 3,5 20
e 6,0 PB 12 400 8,0 min. 3,5 20
19 ac 50 PF, PD 12 75 300 rl]oa)? 2,0 16
e 6,0 PB 12 400 N 3,5 20
8,0 min.
20 a.c. 6,0 PB 12 75 400 8,0 min. 3,5 20
27 a.c. 6,0 PB 12 75 4000r | g ) min. 35 20
650¢
a Where th¢ largest size recommended for positional Wwelding is smaller than that specified, use the largest size and adjust griteria
pro rata. Otheryise, electrode sizes not shown are not required to be tested.
b For 300 njm electrode length, / shall be 250 mm.minimum; for 350 mm electrode length, / shall be 300 mm minimum.
¢ For 450 njm electrode length, / shall be 400 mm minimum; for 700 mm electrode length, / shall be 650 mm minimum.
8 Retests
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 g new
test assembly. For chemical analysis, retesting need only be for those specific elements that failed tq meet
their testing requirement. If the results of one or both retests fail to meet the requirement, the material {under
test shall be dofsidered 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 met, or failed to meet, the requirements. That test shall be repeated, following proper
prescribed procedures. In this case, the requirement for doubling the number of test specimens does not

apply.

9 Technical delivery conditions

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

12 © ISO 2010 — Al rights reserved
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The designation of the covered electrode shall follow the principles given in the examples below:

10A Classification by chemical composition

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.

10B Classification by tensile strength and
chemical composition

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.

A coVered electrode for manual metal arc welding

of 120|% (4) in flat butt and flat fillet welds (4). Hydrogen
is detgrmined in accordance with ISO 3690 and does not
exceed 5 ml/100 g deposited metal (H5).

The designation is:

1$0 3580-A - E CrMo1 B 4 4 H5
Compulsory section:

1$0 3580-A - E CrMo1 B
wheré

I$0 3580-A = the numberof_this International

Standard and classification by chemical
cpmposition;
H = covered eléctrode/manual metal arc

elding (see &1

JrMo1 =_chemical composition of all-weld metal
(gee Table 1);

4 = recovery and type of current

(see Table 4A);
4 = welding position (see 4.6A);

H5 = hydrogen content (see Table 6).

© 1SO 2010 — All rights reserved

EXAMPLE 1B

A covered electrode for manual” metdl arc welding
deposits weld metal with a chemical compgsition of 1,1 %
(by mass)Cr and 0,6 %, (by~“mass) Mo| i.e. chemical
composition symbol 1CM in.accordance with Table 1. The
post-weld heat-treated\deposit tensile stiength exceeds
550 MPa (55). Theelectrode has a bpasic covering
containing iron powder and can be uged with direct
current or alternating current (18) in all positions except
vertical downy Hydrogen is determined in dccordance with
ISO 3690_and does not exceed 5 ml/100 g deposited
metal (K5).

The designation is:

ISO 3580-B - E5518-1CM H5
Compulsory section:

ISO 3580-B - E5518-1CM
where

ISO 3580-B = the number of thig International

Standard and classification by tepsile strength

and chemical composition;

E = covered electrode/manual | metal arc

welding (see 4.1);

55 = deposited weld metal tensile strength
(see 4.3B and Table 2);

d Table 3B);

1CM = chemical composition of all-weld metal
(see Table 1);

H5 = hydrogen content (see Table 6).

13
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Annex A
(informative)

Classification systems

A.1 I1SO 3580-A

The 1SO 3580 classification system for covered electrodes based upon chemical composition is shgwn in
Figure A.1.

Compulsory classification designators®

Number of this International Standard. The "A" in the fihalposition
indicates classification by chemical composition

Designates a covered electrode

Designator for chemical composition. Indicates chemical composition pf
all-weld metal (see Table 1)

Designator for type of covering: "R" is used for rutile, "B" is used for basic

ISO 3580-A - E XXXX X, X, X; HZ

Optional supplementary designators®

Designator for diffusible hydrogen (see Table 6)

Designator for welding position (see Table 5A)

Designator for nominal electrode efficiency and type of
current (see Table 4A)

a8  The combipatioh.of these designators constitutes the covered electrode classification.

b These des nat ara tH al and A~ ~~t fititn o ot Af tha A Arad Al '3 oo n
HratoroarCc oOptOta oG GO OTConSttotCTPart Ot COvVeTr et et ot C—CrasomtCatom:

Figure A.1 — ISO 3580-A designation of covered electrodes for creep-resisting steels
(Classification by chemical composition)

14 © ISO 2010 — Al rights reserved
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A.2 ISO 3580-B

ISO 3580:2010(E)

The ISO 3580 classification system for covered electrodes based upon tensile strength and chemical
composition is shown in Figure A.2.

Compulsory classification designators®

Number of this International Standard. The "B" in the final position
indicates classification by tensile strength and chemical composition.

Designates a covered electrode.

Isd 3580-B - E XXYY - CCC HZ

@  THe combination of these designators constitutes the covered electrode classification.
b THese designators are optiond] and do not constitute a part of the covered electrode classification.

Tensile strength designator. Two digits are used to indicate,the minimum
tensile strength (when multiplied by 10 MPa) of the weld metal when the
weld is made in the manner prescribed by this specification (se¢ Table 2).

Designator for type of electrode covering, typ€ of welding currerjt and
welding position (see Table 3B).

Designator for the chemical composition of the all-weld metal (see Table 1).

Optional supplementary designators®

Designator for diffusible hydrogen (see Table 6).

Figure A.2 — 1SQ’3580-B designation of covered electrodes for creep-resisting steels
(Classification by tensile strength and chemical composition)

© 1SO 2010 — All rights reserved
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Annex B
(informative)

Description of chemical composition designators
(classification by chemical composition)

The designation lists the principal alloying elements using the chemical symbols Cr (chromium), Mo
(molybdenum), V (vanadium), and W (tungsten). For chromium-containing alloys, this is followed by the
numbers 1, 2} 5, 9 or 12 to indicate the nominal percentage by mass of chromium present. In the particular
case of the ‘modified 9 % (by mass) Cr” alloy, CrMo091, the suffix “1” is added to indicate the'additional
complex alloying compared to CrMo9.

Low carbon gfades are identified by a suffix “L” indicating a maximum carbon content of 0,05.% (by mas

U7
~
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Annex C
(informative)

Description of chemical composition designators
(classification by tensile strength and chemical composition)

C.1 1M3-type

For electrodes containing Mo (molybdenum) as the only alloying element which differentiatés it ffom unalloyed
steel lelectrodes, the designation consists of an integer approximately equal to twice the| nominal Mn

(manganese) content, followed by the letter “M” to indicate molybdenum, and a digit'to indicate the nominal
Mo leyel, as follows:

w

= about 0,5 % (by mass) Mo = high Mo

C.2 XCXMX type

For chromium-molybdenum steels, the designation consists of ¥C” preceded by an integer tp indicate the
nominal Cr (chromium) level, and “M” preceded by an inteder to indicate the nominal Mo level. For either
chromium or molybdenum, if the nominal level is appreciably less than 1 % (by mass), there is|no preceding
integdr. If tungsten and/or vanadium is added, the corresponding letter “W” and/or “V”, in that onder, would be
added after the chromium and molybdenum symbols;-Deliberately high carbon would be indicated by “H” at
the epd of the designation, while deliberately lowcarbon would be indicated by “L” at the end of the

desigmation. Variations of a basic composition would be indicated by an arbitrary integer follgwing the last
letter.

© 1SO 2010 — All rights reserved 17
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D.1 Rutile

The covering
silicates and

Annex D
(informative)

Description of types of electrode covering
(classification by chemical composition)

covered-electrodes

of this type contains, as an essential component, titanium dioxide, usually as rutile, togeth
¢arbonates.

Electrodes off this type give a smooth droplet transfer, which ensures that these electrodés are suita

welding in all

D.2 Basic

positions except the vertical down position.

covered electrodes

The covering of this type contains large quantities of alkaline-earth <carbonates and fluorspar (c

fluoride). The

with the mandfacturer's instructions.

Electrodes wi

h basic covering are usually suitable only for direct current, electrode positive.

Basic electrofles are preferred for the welding of thick segtions and for joints with gaps. The arc sho

kept as short

18

Bs possible.

er with

ble for

alcium

5e electrodes are capable of giving low hydrogen content.deposits when used in accorgdance

Lld be
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