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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
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Introduction

This International Standard was prepared by Technical Committee ISO/TC 44/SC 3 through the International
Institute of Welding, Commission Il. It 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

prodt

ct as classified in accordance with this International Standard The classification in acc

ordance with

system A is mainly based on EN 757. The classification in accordance with system B is maihy
standards used around the Pacific Rim.
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nternational Standard proposes a classification system for covered electrodes forhigh-ten
pe of electrode covering. The ratio of yield strength to tensile strength of.the weld meta
strength will not necessarily ensure that the weld metal tensile strengthCmatches that of the
by reference to column 3 of Table 1A or Table 8B.

uld be noted that the mechanical properties of all-weld metaMest specimens used to cla
bctrode size, width of weave, welding position and parentmetal composition.

ests for official interpretations of any aspect of this International Standard should be di
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INTERNATIONAL STANDARD

ISO 18275:2005(E)

Welding consumables — Covered electrodes for manual metal
arc welding of high-strength steels — Classification

1

cope

This |International Standard specifies requirements for classification of covered electrodes and deposited
metal in the as-welded condition and in the post-weld heat-treated condition for manuahmetal arc welding of
high-ptrength steels with a minimum vyield strength greater than 500 MPa or a_minimum tersile strength

grea

This
the y

the te

2 Normative references

The

referg

docu

ISO

ISO §

dime

r than 570 MPa.
eld strength and an average impact energy of 47 J of the all-weld metal, or utilizing a syste
nsile strength and an average impact energy of 27 J of the all-weld(metal.
) Subclauses and tables which carry the suffix letter “A”)are applicable only to covere
the all-weld metal given in this International Standard:
P)  Subclauses and tables which carry the suffix“letter “B” are applicable only to covere
classified under the system based upon the {ensile strength and an average impact ene

the all-weld metal given in this International‘Standard.

) Subclauses and tables which do.not have either the suffix letter “A” or the suffix |
applicable to all covered electrodes;classified under this International Standard.

following referenced decuments are indispensable for the application of this documen
bnces, only the editign” cited applies. For undated references, the latest edition of th
ment (including any,amendments) applies.

1-0:1992, Quantities and units — Part 0: General principles

44, Welding consumables — Technical delivery conditions for welding filler materials — Tyt
hsions; tolerances and markings

nternational Standard is a combined specification providing a classification’utilizing a syste:t based upon

based upon

d electrodes

classified under the system based upon the yield strength and an average impact eneigy of 47 J of

d electrodes
gy of 27 J of

ptter “B” are

t. For dated
b referenced

e of product,

ISO 240+ Coveredefectrodes— Determinatiorrof theefficiericy, metat recoveryarddepositiorrtoefficient

ISO 2560:2002, Welding consumables — Covered electrodes for manual metal arc welding of non-alloy and
fine grain steels — Classification

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 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, 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 defignators for some other classificafion requirements, but not all, as will be clear from the follpwing
subclauses. [n most cases, a given commercial product can be classified in both systems. Then either of both

classification|designations can be used for the product.

The classificption is based on an electrode diameter of 4,0 mm, with the exception of the symbol for welding

position whidh is based on ISO 15792-3.
3.1A Clagsification by yield strength and
47 J impactenergy

The classification is divided into nine parts:

1) the firs{ part gives a symbol indicating the
product/procgss to be identified;

2) the second part gives a symbol indicating the
strength and elongation of the all-weld metal (see
Table 1A);

3) the third part gives a symbol indicating the
impact properties of the all-weld metal (see
Table 2A);

4) the fourth part gives a symbol indicating the
chemical composition of the all-weld(metal (see
Table 3A);

5) the fifth |part gives a symbal-indicating the type
of electrode govering (see 4.5A);

6) the sixth part givessa symbol indicating post-
weld heat trdatment ifthis is applied (see 4.6A);

7) the sevgnthpart gives a symbol indicating the
nominal ele¢trode efficiency and type of current

3.1B Classification by tensile strength and
27 J impact energy

The classification is.divided into seven parts:

1) the first.part gives a symbol indicating the
product/precess to be identified;

2) thelsecond part gives a symbol indicating the
strength of the all-weld metal (see Table 1B);

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

4) the fourth part gives a symbol indicating the
chemical composition of the all-weld metal | (see
Table 3B);

5) the fifth part gives a symbol indicating the
condition of the post-weld heat treatment Under
which the all-weld metal test was conducted| (see
4.6B);

6) the sixth part gives a symbol indicating that the
electrode has satisfied a requirement for |47 J
impact energy at the temperature normally usgd for

(see Table 5A);

8) the eighth part gives a symbol indicating the
welding position (see Table 6A);

9) the ninth part gives a symbol indicating the
hydrogen content of the deposited metal (see
Table 7).

the 27 J requirement;

7) the seventh part gives a symbol indicating the
hydrogen content of the deposited metal (see
Table 7).

In both systems, the electrode classification shall include all compulsory sections and may include optional

sections as outlined below.

© 1SO 2005 — Al rights reserved
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3.2A Compulsory and optional sections
in the classification by yield strength and
47 J impact energy

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.

ISO 18275:2005(E)

3.2B Compulsory and optional sections
in the classification by tensile strength and
27 J impact energy

a) Compulsory section

This section includes the symbols for the type
of product, the strength, the type of covering
(which includes the type of current and the
welding position), the chemical composition
and the condition of heat treatment, i.e. the

b) ptional section

his section includes the symbols for post-weld
eat treatment, the weld metal recovery, the
pe of current, the welding positions for which
he electrode is suitable, and the symbol for
ydrogen content, i.e. the symbols defined in
4.6A, 4.7A, 4.8A and 4.9.

symbels—defined—in—4-+—42B—44B, 45B and

4.6B.
b) Optional section

This section includes, the symbol for the
optional supplemental designatpr for 47 J
impact energy, (i.e. the symbol defjned in 4.3B,
and the symbol for the hydrogen|content, i.e.
the symbol‘defined in 4.9.

The {ull designation (see Clause 10) shall be used on packages and\in the manufacturer's literafure and data
sheefs. See Figure A.1 in Annex A for a schematic representation of the full designation If electrodes

classjfied by yield strength and 47 J impact energy, system A.:See Figure A.2 for a schematic r
of the full designation of electrodes classified by tensile strength and 27 J impact energy, system B.

4 $ymbols and requirements

4.1 [ Symbol for the product/process

The g$ymbol for the covered electrode used in the manual metal arc process is the letter E.

4.2 [ Symbol for tensile properties of all-weld metal

4.2A Classification by yield strength and
47 J jmpact energy

The $ymbols in Table 1A indicate the yield strength,
tensile strength and elongation of the all-weld metal
in the as-welded ‘condition or, if a T is added to the
designationg—after post-weld heat treatment as
descfibed \in- 4.6, determined in accordance with
Clause’s,

presentation

4.2B Classification by tensile strength and
27 J impact energy

The symbols in Table 1B indicate| the tensile
strength of the all-weld metal in thg as-welded
condition, in the post-weld heat-treated|condition, or
in both conditions, determined in accprdance with
Clause 5. The vyield strength and elongation
requirements depend upon the spec|fic chemical

NOTE
condition.

© I1SO 2005 — All rights reserved

composition—heattreatment—econdition’ and coating
type, as well as upon the tensile strength
requirements, as given for the complete
classification in Table 8B.

Stress relief heat treatment can alter the strength of the weld metal from that obtained in the as-welded
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Table 1A

2005(E)

— Symbol for tensile properties of
all-weld metal

(Classification by yield strength and

47 J impact energy)

Table 1B — Symbol for tensile strength of

all-weld metal
(Classification by tensile strength and
27 J impact energy)

Symbol Minimum Tensile Minimum X Minimum tensile strength
str)é:;h . strength | elongation Symbol

MPa MPa % MPa

55 550 610 to 780 18 59 590
62 620 690 to 890 18 62 620
69 090 /00 1o 960 17 [$}¢) 090
79 790 880 to 1 080 16 76 760
89 890 980 to 1 180 15 78 780
83 830

used.

b The gauge
diameter.

2  For yieIdJstrength, the lower yield (Rg ) is used when
yielding occurg,

otherwise the 0,2 % proof strength (Rpg 2) is

length is equal to five times the test specimen

4.3 Symb[)
4.3A Clagsification by yield strength and

47 J impact

energy

| for impact properties of all-weld metal

4.3B
27 J impact energy

Classification by tensile strength and

The symbolg in Table 2A indicate the temperature There ‘is no specific symbol for impact propgrties.
at which an average impact energy of 47 J is Thé-complete classification in Table 8B determines
achieved unider the conditions given in Clause 5. the temperature at which an impact energy ofl 27 J
Three test $pecimens shall be tested. Only one is achieved in the as-welded condition or in the
individual value may be lower than 47 J, but it shall post-weld heat-treated condition under| the
not be lower|than 32 J. When an all-weld metal has conditions given in Clause 5. Five test specijnens
been classified for a certain temperature,._this shall be tested. The lowest and highest vplues
automatically covers any higher temperature in obtained shall be disregarded. Two of the [three
Table 2A. remaining values shall be greater than the spegified
27 J level; one of the three may be lower, but|shall
Table 2A |— Symbol for impact-properties of not be less than 20 J. The average of these [three
all-weld metal remaining values shall be at least 27 J.
(Clapsification by yield_strength and
47 J impactéenergy) The addition of the optional symbol U, immedjately
after the symbol for condition of heat treatment,
Symbol Temperature for minimum indicates that the supplemental requirement of 47 J
average impact energy of 47 J impact energy at the normal 27 J impact| test
c temperature has also been satisfied. For the| 47 J
z No requirement impact requirement, three specimens sha|l be
A +20 tested. The impar‘f value shall be determined ds the
0 0 average of the three test specimens. The average
of the three values shall be 47 J or greater.
2 -20
3 -30
4 - 40
5 -50
6 -60
7 -70
8 -80
NOTE Post-weld heat treatment (sometimes referred to as stress relief heat treatment) can alter the impact

properties of the weld metal from those obtained in the as-welded condition.

© 1SO 2005 — Al rights reserved
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4.4 Symbol for 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 the 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 the all-
weld metal, determined in accordance with
Clause 6. The symbol for chemical composition
does not immediately follow the symbol for strength,

but follows the symbol for coating type. The
complete compulsory classification| designation,
given in 4.10B, determines the\.exact chemical
composition requirements for a particdlar electrode
classification.
Tablp 3A — Symbol for chemical composition of Table 3B — Symbol for'‘chemical composition of
all-weld metal all~weld metal
(Classification by yield strength and (Classificationby tensile strength and
47 J impact energy) 27 J impact energy)
. e ab
Chemlc(e:/lo %?m;izl)t'on Chemical compgsition
Alloy symbol Alloy.symbol
. Principal alloy Npminal level
Mn Ni Cr Mo element(s) /o by mass)
NinMo 1,4102,0 — — 0,3t00,6 Mn 1,5
-3 M2
NIn1Ni 1,4t02,0 [ 0,6t01,2 — — Mo 0,4
ANiMo 1,4 0,6t01,2 — 0,3t00,6 M2 Mn 2,0
1,6NiMo 1,4 1,2t01,8 — 0,3 to 0,6 Mo 0,4
INiMo 1,4 1,81t02,6 — 0,3%0,6 3 M3 Mn 1,5
M 1NiMo 1,4t02,0 [ 061t01,2 — 0,310 0,6 Mo 0,5
Mij2NiMo 1,4t02,0 [ 1,8t02,6 — 0,3t0 0,6 NAMA Ni 0,5
Mn2NiCrMo | 1,4t02,0 | 1,8t02,6 | 0/8.t0'0,6 | 0,3t0 0,6 Mo 0,2
Mn2Ni1CrMo | 1,4t02,0 | 1,8t02,6(| 0,6t0 1,0 | 0,3t0 0,6 NaMA Ni 1,0
z Any other agreed composition Mo 0,2
@ |f not specified, Mo < 0{2;:-"Ni<0,3; Cr<0,2; V<0,05; Ni 1,5
Nb < P,05; Cu < 0,3; 0,03 <-€'<0,10; P < 0,025; S < 0,020. -N3M1
b . b . Mo 0,2
$ingle values shown in the table mean maximum values.
Ni 1,5
-N3M2
Mo 0,4
Ni 2,0
-N4M1
Mo 0,2
N 2,0
-N4M2
Mo 0,4
Ni 2,0
-N4M3
Mo 0,5
Ni 2,5
-N5M1
Mo 0,2
Ni 2,5
-N5M4
Mo 0,6
Ni 4,5
-NoM3
Mo 0,5
-N13L Ni 6,5

© I1SO 2005 — All rights reserved
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Table 3B — (continued)

45A CI

Chemical composition
Alloy symbol Principal alloy Nominal level
element(s) (% by mass)
Ni 1,5
-N3CM1 Cr 0,2
Mo 0,2
Ni 1,8
-N4CM2 Cr 0,3
Mo 0,4
N 20
-N4C2M1 cr 0,7
Mo 0,3
Ni 2,0
-N4C2M2 cr 1,0
Mo 0,4
Ni 2,5
-N5CM3 Cr 0,3
Mo 0,5
Ni 3,5
-N7CM3 Cr 0,3
Mo 0,5
-G Any other agreed composition
4.5 Symb[)l for type of electrode covering
apsification by yield strength and 4.5B Classification by tensile strength and

47 J impact

The type of
and the sym

For cellulosi
ISO 2560:20

NOTE A
the types of cq

energy

covering of these electrodes is basic
bol is B.

c and other electrode coverings, see
02, 4.5A.

description of the characteristics of each of
vering is given in Annex)B.

274 impact energy

The type of covering of a covered eled
depends substantially on the types of slag-fo
component. The type of covering also deterr
the positions suitable for welding and the ty,
current, in accordance with Table 4B.

trode
ming
nines
be of

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

Symbol c-gcﬁi::; pzvs?:g)l:g a ctl);r::n?fb
10 Cellulosic All d.c. (+
11 Cellulosic All a.c.and d.¢. (+)
13 Rutile All° a.c.and d.c. (¢)
15 Basic All° d.c. (+)
16 Basic All° a.c.and d.c. (+)
18 iroiasci)f’v;er Alle a.c.and d.c. (+)
NOTE A description of the characteristics of each of the

types of covering is given in Annex C.

a
b

Cc

Positions are defined in ISO 6947.
a.c. = alternating current; d.c. = direct current.

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

© 1SO 2005 — Al 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

The letter T indicates that strength, elongation and
impact properties in the classification of the
deposited metal are obtained after a post-weld heat
treatment between 560 °C and 600 °C for 1 h. The
test piece shall be left in the furnace to cool down to
300 °C.

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
temperature of the post-weld heat treatment shall
be 620 °C £ 15 °C, or 580 °C + 15 °C in the case of

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 the nominal
elecfrode efficiency, determined in accordance
with|1ISO 2401 with the type of current shown in
Table 5A.

Tjable 5A — Symbol for nominal electrode
efficiency and type of current
(Classification by yield strength and 47.Jimpact

chemicat uuulpuo;t;uu N'}SL, andthe-symbol P shall
be added to the classification. If the glectrode has
been classified in both conditions,“the symbol AP
shall be added to the classification. ee Table 9B
for the use of A and P in specific classifjcations.

4.7B Classification by tensile str¢ngth 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 pf covering
(Table 4B). Nominal electrode efficigncy is not
addressed.

energy)
Symbol Nominal electrode [<Fype of current @
efficiency

%
1 < 108 a.c. +d.c.
2 <105 d.c
3 >d05 <125 a.c. +d.c.
4 >105 <125 d.c.
5 > 125 < 160 a.c. +d.c.
6 > 125 < 160 d.c.
7 > 160 a.c. +d.c.
8 > 160 d.c.

@ In order to demonstrate operability on a.c., tests shall be
carried out with a no-load voltage not higher than 65 V.

© I1SO 2005 — All rights reserved
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4.8 Symbol for welding position

4.8A Classification by yield strength and
47 J impact energy

The symbols in Table 6A for welding positions
indicate the positions for which the electrode is
tested in accordance with ISO 15792-3. Welding
positions are defined in ISO 6947.

4.8B Classification by tensile strength and
27 J impact energy

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

Table 6A — Symbol for welding position
(Clagsification by yield strength and
47 J impact energy)

Symbo Welding positions

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

PA, PB, PC, PD, PE, PF

PA, PB

PA

| |WIN]| =

PA, PB, PG

4.9 Symbol for hydrogen content of deposited metal

The symbols|in Table 7 indicate the hydrogen content determined in the metal deposited from an electrqde of
size 4,0 mm [in accordance with the method given in ISO 3690: The current used shall be 70 % to 90 % ¢f the
maximum value recommended by the manufacturer. Electrodes recommended for use with a.c. shall be tested

using a.c. Elgctrodes recommended for d.c. only shall bé.fested using d.c. with the electrode positive [d.c.(H)].

The manufagturer shall provide information on.the’recommended type of current and drying conditions for

achieving thg 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 for additional information about diffusible hydrogen.

4.10 Mechanical property and composition requirements

4.10A Classification by yield strength and
47 J impact energy

The mechanical property and chemical composition
requirements are determined from the symbols with
reference to Tables 1A, 2A and 3A. No additional
information is required.

4.10B Classification by tensile strength and
27 J impact energy

The mechanical property and chemical composition
requirements are only determined from the
complete compulsory section of the electrode
designation. Mechanical property requirements are
specified in Table 8B. Chemical composition
requirements are specified in Table 9B.
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Table 8B — Mechanical test requirements
(Classification by tensile strength and 27 J impact energy)

ISO 18275:2005(E)

Tensile strength 2 | Yield strength 2 Elongation 2 Temperature of

Classification, As Charpy V-notch

compulsory section determination @

MPa MPa % °C

E5916-3 M2 A and/or P 590 490 16 -20
E5916-N1M1 A and/or P 590 490 16 -20
E5916-N5M1 A and/or P 590 490 16 - 60
E5918-N1M1 A and/or P 590 490 16 -20
E6210-G A and/or P 620 530 15 N.S.
E6211-G A and/or P 620 530 15 N.S.
E6213-G A and/or P 620 530 12 N.S.
E6215-G A and/or P 620 530 15 N.S.
E6216-G A and/or P 620 530 15 N.S.
E6218-G A and/or P 620 530 15 N.S.
E6215-N13L P 620 530 15 -115
E6215-3 M2 P 620 530 15 -50
E6216-3 M2 A and/or P 620 530 15 -20
E621|6-N1 M1 A and/or P 620 530 15 -20
E621|6-N2M1 A and/or P 620 530 15 -20
E621|6-N4M1 A and/or P 620 530 15 -40
E621|6-N5M1 A and/or P 620 530 15 -60
E621|8-3 M2 P 620 530 15 -50
E6218-3 M3 P 620 530 15 - 50
E621|8-N1 M1 A and/or P 620 530 15 -20
E621|8-N2M1 A and/or P 620 530 15 -20
E621|8-N3M1 A 620 540 to 620° 21 - 50
E6910-G A and/or P 690 600 14 N.S.
E6911-G A and/or-P 690 600 14 N.S.
E6913-G A and/or P 690 600 11 N.S.
E6915-G¢A\and/or P 690 530 14 N.S.
E6916-G’A and/or P 690 530 14 N.S.
E6918-G A and/or P 690 530 14 N.S.
E6915-4 M2 P 690 600 14 -50
E6916-4 M2 P 690 600 14 -50
E6916-N3CM1 A 690 600 14 -20
E6916-N4M3 A and/or P 690 600 14 -20
E6916-N7CM3 A 690 600 14 -60
E6918-4 M2 P 690 600 14 -50
E6918-N3M2 A 690 610 to 690° 18 -50
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Table 8B (continued)

Tensile strength 2 | Yield strength 2 Elongation 2 Temperature of
Classification, in 5D Charpy V-notch
compulsory section determination 2@
MPa MPa % °C
E7610-G A and/or P 760 670 13 N.S.
E7611-G A and/or P 760 670 13 N.S.
E7613-G A and/or P 760 670 11 N.S.
E7615-G A and/or P 760 670 13 N.S.
E7616-G A ar||d/or P 760 670 13 N.S¢
E7618-G A a||1d/or P 760 670 13 N.S.
E7618-N4M2|A 760 680 to 760° 18 -50
E7816-N4CM2 A 780 690 13 -20
E7816-N4C2M1 A 780 690 13 -40
E7816-N5M4[A 780 690 13 - 60
E7816-N5CM3 A and/or P 780 690 13 -20
E7816-N9M3|A 780 690 13 -80
E8310-G A a||1d/or P 830 740 12 N.S.
E8311-G A ar||d/or P 830 740 12 N.S.
E8313-G A ar||d/or P 830 740 10 N.S.
E8315-G A ar||d/or P 830 740 12 N.S.
E8316-G A ar||d/or P 830 740 12 N.S.
E8318-G A afd/or P 830 740 12 N.S.
E8318-N4C2M2 A 830 745 to 830° 16 -50
2  Single valyies are minimum requirements. N.S. =tnot specified.
b For yield sfrength, the lower yield limit is used when yielding occurs, otherwise the 0,2 % proof strength is used.
¢ For 2,4 mm electrodes, the upper limit may-be 35 MPa greater.
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Table 9B — Chemical composition requirements
(Classification by tensile strength and 27 J impact energy)

C(';Snf'f:fl:g?" ca | sia Mn @ pa sa Ni @ Cra Mo @ Other

mpLisory % % % % % % % % %
£5916-3 M2 A 012 | 060 [100t0175| 003 | 0,03 0,90 NS. [025t0045| NS.
and/or P
ES916-NIMIA 1 512 | 080 [070t0150| 003 | 003 |030t01,00] NS. [010t0040| NS.
and/or P
553/16"2'5'\’” A 1 012 | 080 |060to120] 003 | 003 [200t0275] N.S. 030 N.S.

\I“ Ll
553/1 f';”'v” A 1 012 | 080 |070t0150| 003 | 003 [030t01,00] NsS. |010t04d| N.S.
E6210-G A b b b b b V: 0,10 b
ro210-¢ N.S. | 0,80 1,00 NS. | Ns. 0,50 0,30 0,20 AV
E6211-G A b b b b b V: 0,10b
R S N.S. | 0,80 1,00 NS. | Ns. 0,50 0,30 0,20 AT
E6213-G A b b b b b V: 0,10 b
R S N.S. | 0,80 1,00 NS. | Ns. 0,50 0.30 0,20 AT
E6215-G A b b b b b V: 0,10 b
RS N.S. | 0,80 1,00 NS. | Ns. 0450 0,30 0,20 AT
E6216-G A b b b b b V:0,10b
R S NS. | 080 1,00 NS. | NS 0,50 0,30 0,20 VIS
E6218-G A b b b b b V:0,10b
R S NS. | 080 1,00 NS. | NS 0,50 0,30 0,20 VIS
E6215-N13L P 0,05 | 050 |040to1,00] 0,03 | -0,03 |600t0725| N.S. N.S. N.S.
E6215-3 M2 P 012 | 060 [100t01.75] 0,03 | 0,03 0.90 NS. 025t 044| NS.
5:5/1 ?‘S M2 A 012 | 060 [1,00t0175/C0,03 | 0,03 0,90 NS. [020t0050| NS.
5:5/1?';,\”'\’” A 1 012 | 080 |070t0480| 003 | 003 [030t01,00] NsS. |010t004d| N.S.
5:5/1?';,\'2'\’” A 1 012 | 080 |6:70t0150| 003 | 003 [080t0150| NsS. |010t004d| N.S.
5:5/1?';,\'4'\’” A 1 012 | 080 (075t01,35| 003 | 003 [130t0230| NsS. |010t003d| N.S.
555/12'2‘5'\’” Al 01299080 06010120 003 | 003 |200t0275| N.S. 0,30 N.S.
E6218-3 M2 P 0.2 | 080 [100t01.75] 003 | 003 0.90 NS. 025t 044| NS.
E6218-3 M3 P 012 | 080 |[100t01.80| 003 | 0,03 0,90 N.S. |040t0068| N.S.
5:5/1 f';”'v” AVl 012 | 080 |070t0150| 003 | 003 [030t01,00] NS. |010t004d| N.S.
5?5/1 8‘2'2'\’” A | 012 | 080 |070t0150| 003 | 003 |080t0150| NsS. |010t004d| N.S.
E6218-N3M1A | 010 | 080 |060to125| 0030 | 0030 |1.40t0180| 0.15 0.35 V0,05
E6910-G A b b b b b V:0,10b
RS NS. | 080 1,00 NS. | NS 0,50 0,30 0,20 AV
E6911-G A b b b b b V:0,10b
RS NS. | 080 1,00 NS. | NS 0,50 0,30 0,20 AV
E6913-G A b b b b b V:0,10b
RS NS. | 080 1,00 NS. | NS 0,50 0,30 0,20 AV
E6915-G A b b b b b V:0,10b
RS NS. | 080 1,00 NS. | NS 0,50 0,30 0,20 VIS
E6916-G A b b b b b V: 0,10 b
RS N.S. | 0,80 1,00 NS. | Ns. 0,50 0,30 0,20 AT
© 1SO 2005 — All rights reserved 11
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Table 9B (continued)

C(';";Snf'f:fl:g?" ca | sia Mn @ pa sa Ni @ Cra Mo @ Other
se?;tion y % % % % % % % % %

E6918-G A b b b b b V: 0,10 b
and/or P N.S. | 0,80 1,00 N.S. N.S. 0,50 0,30 0,20 Cu: 0205
E6915-4 M2 P 0,15 | 0,60 |[1,65t02,00| 0,03 0,03 0,90 N.S. |0,25t00,45 N.S.
E6916-4 M2 P 0,15 | 060 |[1,65t02,00| 0,03 0,03 0,90 N.S. |0,25t00,45 N.S.
E6916-N3CM1A | 0,12 | 0,80 [1,20t01,70| 0,03 0,03 |[1,20t01,70 Og gom 0,10 to 0,30 N.S.
5:3/1,?';'4'\"3 A | 012 | 080 [070t01,50| 0,03 | 003 [150t0250| NS |035t0065| N8
E6916-N7CM3A | 0,12 | 0,80 |0,80t01,40| 0,03 0,03 |3,00 to 3,80 Og goto 0,30 to 0,60 N.$.
E6918-4 M2 IP 0,15 | 0,80 |[1,65t02,00| 0,03 0,03 0,90 N.S. |0,25.10)0,45 N.$.
E6918-N3M2[A 0,10 | 0,60 |0,75t01,70| 0,030 | 0,030 [1,40t02,10| 0,35 |0,25%0,50| V:0/05
E7610-G A b b b b b V:0,]0b
and/or P N.S. | 0,80 1,00 N.S. N.S. 0,50 0,30 0,20 o oo b
E7611-G A b b b b b V:0,]0b
and/or P N.S. | 0,80 1,00 N.S. N.S. 0,50 030 0,20 cu: obo b
E7613-G A b b p b b V:0,]0b
and/or P N.S. | 0,80 1,00 N.S. N.S. 0,50 0,30 0,20 cu: obo b
E7615-G A b b b b b V:0,10°
andior P N.S. | 0,80 1,00 N.S. N.S. 0,50 0,30 0,20 cu- obo v
E7616-G A b b b b b V:0,10°
and/or P N.S. | 0,80 1,00 N.S. N.S, 0,50 0,30 0,20 cu- obo v
E7618-G A b b b b b V:0,10°
and/or P N.S. | 0,80 1,00 N.S. N.S. 0,50 0,30 0,20 cu- obo v
E7618-N4M2[A 0,10 | 0,60 |[1,30t01,80| 0,080. | 0,030 [1,25t02,50| 0,40 [0,25t00,50| V:0J05
E7816-N4CM2 A | 0,12 | 0,80 [1,20t01,80| 0,03 0,03 [1,50t02,10 Og goto 0,25 to 0,55 N.§
E7816-N4C2M1A| 0,12 | 0,80 |1,00to®;50| 0,03 0,03 |1,50to 2,50 065830 0,10 to 0,40 N.$.
E7816-N5M4|A 0,12 | 0,80 |[1,40.f02,00| 0,03 0,03 |2,10t02,80| N.S |0,50to 0,80 N.§
E7816-N5CM3 A | 0,12 | 0,80¢4)1,00t0 1,50| 0,03 0,03 |2,10t02,80 061 %O 0,35 to 0,65 N.§
E7816-N9M3|(A 0,12 | <0;80 [1,00t01,80| 0,03 0,03 |4,20t05,00| N.S. |0,35t00,65 N.§
E8310-G A b b b b b V:0,]0b
and/or P N.S.\{0,80 1,00 N.S. N.S. 0,50 0,30 0,20 o oo b
E8311-G A b b b b b V:0,10°
and/or P N.S. | 0,80 1,00 N.S. N.S. 0,50 0,30 0,20 cu- obo v
E8313-G NS 080kb 1.000b N.S NS Q500b Q30Qb Q20b V:0,J0°
and/or P " " " " " Cu:0,20P
E8315-G A b b b b b V: 0,10 b
andior P N.S. | 0,80 1,00 N.S. N.S. 0,50 0,30 0,20 Cu: 0205
E8316-G A b b b b b V: 0,10 b
andior P N.S. | 0,80 1,00 N.S. N.S. 0,50 0,30 0,20 Cu: 0205
E8318-G A b b b b b V:0,10b
and/or P N.S. | 0,80 1,00 N.S. N.S. 0,50 0,30 0,20 Cu: 020
E8318-N4C2M2 A| 0,10 | 0,60 |1,30t02,25| 0,030 | 0,030 |1,75t0 2,50 0’1320t° 0,30t0 0,55 V:0,05

@  Single values are maximum requirements except where otherwise noted. N.S. = not specified.

b In order to meet the alloy requirements of the “G” composition, the all-weld metal shall have the minimum level of at least one of the
elements listed. Additional chemical requirements may be agreed to between supplier and purchaser.
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4.11 Rounding procedure

For the purposes of determining compliance with the requirements of this International Standard, the actual
test values obtained shall be rounded using ISO 31-0:1992, Annex B, 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 average value is to be
compared to the requirements of this International Standard, rounding shall be done only after calculating the
average. In the case where the test method standard cited in the normative references of this International
Standard 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 lllechanical tests

5.1 | General
Tens|le and impact tests shall be carried out on weld metal in the as-welded condition and/or in fhe post-weld

heat-treated condition, using a type 1.3 all-weld metal test assembly in accordance with ISO 15792-1:2000
usind 4,0 mm electrodes and welding conditions as described below in 5.2 and 5.3.

5.2 [ Preheating and interpass temperatures

5.2A Classification by yield strength and 5.2B Classification by tensile strength and

47 J jmpact energy 27 J.impact energy

Welding of the all-weld metal test assembly shall be Welding of the all-weld metal test assembly for non-
execlited in the temperature range from 120 °C tq low-hydrogen coatings (coating types 10, 11
175 9C with the exception of the first layer which and 13) shall be executed in the tempgrature range
may pe welded without preheat. from 160 °C to 190 °C. Welding of elgctrodes with

basic coatings (coating types 15, 16 and 18) shall
be executed in the temperature range from 90 °C to
130 °C.

5.3 | Pass sequence

The direction of welding to complete a pass shall not vary. Each pass shall be executed with a welding current
of 7Q % to 90 % of the maximum current recommended by the manufacturer. Regardless of the type of
coveling, welding shall’be performed with a.c. when both a.c. and d.c. are recommended and wjth d.c. using
the recommended. polarity when only d.c. is required.

5.3A Classification by yield strength and 5.3B Classification by tensile str¢ngth and
47 J|impact.energy 27 J impact energy

The |test assembly shall be completed using 6 to The test assembly shall be completedl using 7 to
10 layers of weld metal. All layers except the top 9 layers of weld metal. All layers shall consist of
two shall consist of two passes. The top two layers two passes, except the top two layers may be
may be completed with either two or three passes completed with three passes per layer.

each.
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6 Chemi

cal analysis

Chemical analysis may be performed on any suitable test piece, but in cases of dispute specimens in
accordance with 1SO 6847 shall be used. Any analytical technique may be used, but in cases of dispute
reference shall be made to established published methods.

6A Classification by yield strength and
47 J impact energy

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

6B Classification by tensile strength and

27 J impact energy

The results of the chemical analysis shall fulfil the

requirements given

in Table 9B above for the

7 Fillet weld test

The fillet wel

7A Classifjcation by yield strength and
47 J impact energy

The plate material shall be selected from the range

of materia
recommende

s for which the electrode is
d by the manufacturer, or shall be

unalloyed stgel of 0,30 % C maximum. The surface

shall be free
The plate th
the width (4

of scale, rust and other contaminants.
ckness (¢) shall be 10 mm to 12 mm,
) shall be 75 mm minimum and the

length (/) shall be 300 mm minimum. The electrode

sizes to be
positions an
Table 10A.

tested for each coating type, the test
 the required test results are given in

1 H 43 <l + 4
CIasSSnmeatiuimT aiTacT TSt

J test assembly shall be as shown in ISO 15792-3.

7B Classification by tensile strength and
27 J impact energy

The plate material Shall be unalloyed stepl of
0,30 % C maximum. The surfaces to be weglded
shall be clean. Ihe'test plate thickness (¢), width (w)
and length (¥);. the test positions for each cdating
type and ‘the required test results are givén in

Table 10B:

Table 10A — Testrequirements for fillet welds
(Classification by yield strength and 47 J impact energy)

Symbol of Electrode Theoretical Leg length Maximym
oA .
position for Coating type | Test position size th::;zaetss difference convexity
classificatign
mm mm mm mm
C 4,5 min. 1,5 max. 2,5
10r2 RXP® PB 6,0 5,0 min. 2,0 max. 3,0
B 5,0 min. 2,0 max. 3,0
3 S PB 6,0 5,0 min. 2,0 max. 3,0
R 6,0 .
5 - PB 4.5 min. 1,5 max. 2,5
D 5,0
C 4.5 max.
1or2 RX b PF 4,0 4.5 max. — 2,0
B 5,5 max.
C 4.5 max. 1,5 max. 2,5
1,20r5 RXP PB 4,0 4,5 max. 1,5 max. 2,5
B 5,5 max. 2,0 max. 3,0
5 B PG 4,0 5,0 min. — 1,56¢

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

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

¢ Maximum

concavity.

14

© 1SO 2005 — Al rights reserved


https://standardsiso.com/api/?name=cea8830e620b212a3c2a54787dc2409b

ISO 18275:2005(E)

Table 10B — 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 plate weld size | leg length | convexity
polarity thickness | width length difference
t w /
mm mm mm mm mm mm mm
5,0 PF, PD 10 300 8,0 max. 3,5 1,5
10 de. (+) 6,0 PB 12 75 400 6,5 min. 2,5 2,0
1R a-c—ahd F\’n Dl:, PD 10 75 2300 Q’n max- Q,R 1,5
d.c. (+) 6,0 PB 12 400 6,5 min. 2,5 2,0
a.c.,
1B d.c. (-) 5,0 PF, PD 12 75 300 10,0 max. 2,0 1,5
and 6,0 PB 12 400 8,0 min. 3,5 2,0
d.c. (+)
4,0 PF, PD 10 300 8,0 max. 3,5 2,0
b de.(+) 6,0 PB 12 75 400 8,0/min. 3,5 2,0
1b a.c.and 4,0 PF, PD 10 75 300 8,0 max. 3,5 20
d.c. (+) 6,0 PB 12 400 8,0 min. 3,5 2,0
1B a.c.and 4,0 PF, PD 10 75 300 8,0 max. 3,5 2,0
d.c. (+) 6,0 PB 12 400 8,0 min. 3,5 2,0

a

Other

Vhere the largest size claimed for positional welding is smaller than that.specified, use the largest size and adjust
vise, electrode sizes not shown are not required to be tested.

riteria pro rata.

8

If an
meet
test &
test requirement. If the results of one or both retests fail to meet the requirement, the material un
be cq

In th
propir procedures were mnotfollowed in preparing the weld test assembly or test specimen(s), or

the

whetl
presd

applyl.

9

Retests

test fails to meet the requirement, that test shall be repeated twice. The results of both
the requirement. Specimens for the retest may be taken from the original test assembly o
ssembly. For chemical analysis, retést need be only for those specific elements that failed

nsidered as not meeting the-requirements of this specification for that classification.

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

test, the test shall’be considered invalid, without regard to whether the test was actually d

ner the test restlts met, or failed to meet, the requirement. That test shall be repeated, foll

Technical delivery conditions

retests shall
I from a new
to meet their
der test shall

brescribed or
n conducting
ompleted, or
bwing proper

ribed procedures. In this case, the requirement for doubling the number of test specimg¢ns does not

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

EXAMPLE 1B

A basic coverled electrode for manual metal arc welding

A covered electrode for manual metal anc\ wglding

deposits a wq
620 MPa (62)
at —70°C (7)
and 0,6 % Ni

(B) can be us
120 % (3) in fl
content, dete

Id metal with a minimum yield strength of
a minimum average impact energy of 47 J
and a chemical composition of 1,8 % Mn
Mn1Ni). The electrode with basic covering
bd with a.c. or d.c. with a metal recovery of
bt butt and flat fillet welds (4). The hydrogen
ined in accordance with ISO 3690, does

deposits a weld metal with a minimum tensile_stren
690 MPa (69). The electrode with basic covering inc
iron powder may be used with a.c. and’ d.c. (+)
positions except vertical down (18). The all-weld

chemical composition is 1,5 % Ni and 0,35 % Mo (N
and the impact energy of the, deposited weld

exceeds 27 J at — 50 °C inthe-as-welded conditig

gth of
uding
in all
metal
3M2)
metal
n (A).

not exceed 5 MI/100 g of deposited metal (HS5).
The designation will be:
ISO 18275-A - E 62 7 Mn1Ni B 3 4 H5
Compulsory section:
ISO 18275-A - E 62 7 Mn1Ni B
or, if tested affer post-weld heat treatment:
ISO 18275-A-E 627 MnINiB T
where
ISO 182715-A = International Standard-number, with
classificafion by yield strength\and 47 J impact

energy;

E = covefed electrode/mantual metal arc welding
(see 4.1)

62 = strepgth and-glongation (see Table 1A);

7 = impa¢t‘properties (see Table 2A);

The hydrogen content, determined in accordancg with
ISO 3690, does not exceed 5 ml/100 g of deppsited
metal (H5).
The designation will be:

ISO 18275-B - E6918-N3M2 A H5
Compulsory section:

ISO 18275-B - E6918-N3M2 A
where

ISO 18275-B = International Standard number}, with

classification by tensile strength and 27 J impact

energy;

E = covered electrode/manual metal arc wglding
(see 4.1);

69 = tensile strength (see Table 1B);

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

N3M2 = nominal composition comprising 1,5|% Ni
and 0,35 % Mo (see Table 3B) (see Annex F|for a

Mn1Ni = chemical composition of all-weld metal (see
Table 3A) (see Annex E for a description of the
symbols for chemical composition);

B = type of electrode covering (see 4.5A);

3 = recovery and type of current (see Table 5A);

4 = welding position (see 4.8A);

H5 = hydrogen content (see Table 7).
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A = properties determined in the as-welded
condition;

E6918-N3M2 A = complete specification of
composition limits and mechanical property

requirements (see Tables 8B and 9B);

H5 = hydrogen content (see Table 7).

© 1SO 2005 — Al rights reserved


https://standardsiso.com/api/?name=cea8830e620b212a3c2a54787dc2409b

EXAMPLE 2A

Another basic covered electrode for manual metal arc
welding deposits a weld metal with a minimum yield
strength of 890 MPa (89), a minimum average impact
energy of 47 J at — 50 °C (5) and a chemical composition
outside the limits given in Table 3A (Z). The electrode with
basic covering (B) may be used with a.c. or d.c. with a
metal recovery of 120 % (3) in flat butt and flat fillet
welds (4). The hydrogen, determined in accordance with
ISO 3690, does not exceed 5 ml/100 g of deposited
metal (H5).

ISO 18275:2005(E)

EXAMPLE 2B

Another basic covered electrode for manual metal arc
welding deposits a weld metal with a minimum tensile
strength of 830 MPa (83). The electrode with basic
covering including iron powder may be used with a.c. and
d.c. (+) in all positions (18). The all-weld metal chemical
composition does not match any composition given in
Table 3B or any composition range given in Table 9B (G).
The hydrogen, determined in accordance with 1ISO 3690,
does not exceed 5 ml/100 g of deposited metal (H5).

The designation will be:
0 18275-A-E895ZB34H5
Compulsory section:

ISO 18275-A-E895ZB

or aftgr post-weld heat treatment:

ISO 18275-A-E895ZBT

If tested in the as-welded condition, thé designation will
be:

1ISO 18275-B - E8318-G A\H5
Compulsory section:

ISO 18275-B - E8318-G A
or, if tested after post-weld heat treatment:

1ISO-18275-B - E8318-G P

© I1SO 2005 — All rights reserved
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ISO 18275:2005(E)

Annex A
(informative)

Classification systems

A.1 I1SO 18275-A

The 1SO 18275-A classification system for covered electrodes for high-tensile steels, based upon)|yield
strength and|47 J minimum impact energy, is shown in Figure A.1.

A.2 I1SO 18275-B

The 1SO 18275-B classification system for covered electrodes for high-tensile sieels, based upon ténsile
strength and|27 J minimum impact energy, is shown in Figure A.2.
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ISO 18275:2005(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. The symbol "55, 62, 69, 79 or 89" is used to
indicate a minimum yield strength of 550 MPa, 620 MPa, 690 MPa,
790 MPa or 890 MPa, respectively (see Table 1A).

Charpy V-Notch impact energy designator. Indicates the temperature in °C
at or above which the impact strength of the weld metal meetg or exceeds
47 J. The letter "A" is used to indicate a test temperature©f,+ R0 °C. The
letter "Z" indicates that there is no impact requirement(see Tgble 2A).

Chemical composition designator. Indicates compasition of alltweld metal
(see Table 3A).

Designator for type of electrode coating..The symbol "B" is usg¢d
to indicate basic covering. For other coating types, see ISO 2%60-A
(see 4.5A).

ISO 18275-A-E XX X XXX X T X X HX
Optional supplemental designatorsb

Optional supplemental diffusible hydrogen designator. "H5, H10 or
H15" is used to indicate a maximum diffusible hydrogen content of
5 ml/100 g, 10-mi/100 g or 15 mi/100 g of deposited metal,
respectively(sée Table 7).

——— Position.designator. The symbol "1, 2, 3, 4 or 5" indicates the
welding position(s) for which the electrode is suitable (see Table 6A).

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 (see Table 5A).

The symbol "T" is used to indicate classification in the post-wgld
heat-treated condition (see 4.6A).

Q
_|

he combination-of these designators constitutes the covered electrode classification.
hese designators are optional and do not constitute part of the covered electrode classification.

o
_|

(classification by yield strength and 47 J impact energy)
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ISO 18275:2005(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 desigator. The symbol "59, 62, 69, 76, 78 or 83"
is used to indicate a minimum tensile strength of 590 MPa, 620 MPa,
690 MPa, 760 MPa, 780 MPa or 830 MPa, respectively (see Table 1B).

Tvpe of covering designator (see Table 4B)

Chemical composition designator. Indicates composition of all-weld metal
(see Table 3B).

Designator for condition of heat treatment. The symbolsy'A" and/or "H"
are used to indicate, respectively, the as-welded condition, the post-weld
heat-treated condition or both conditions (see 4.6B).

ISO 18275-

a
b

20

The comb
These deg

B - E XX XX-XXX X X HX
Optional supplemental designators®

Optional supplemental diffusibleshydrogen designator. The symbol
"H5, H10 or H15" is used to indicate a maximum diffusible
hydrogen content of 5 ml/400-g, 10 mI/100 g or 15 miI/100 g of
deposited metal, respectively (see Table 7).

L Optional supplemental designator "U" to indicate 47 J impact energy
at the normal 27Utest temperature.

nation of these designators constitutes-the covered electrode classification.
ignators are optional and do not constitlte part of the covered electrode classification.

Figure A.2 — Designation of electrodes in accordance with ISO 18275-B
(classification’by tensile strength and 27 J impact energy)
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B.1

The

ISO 18275:2005(E)

Annex B
(informative)

Description of electrode covering types — Classification by yield

strength and 47 J impact energy

'Generat

properties of a covered electrode, i.e. both its welding characteristics and the mechanical

the weld metal, are decisively influenced by the covering. This homogeneous mixture of substan
contgins the following six main components:

glag-forming materials;
deoxidants;
$hielding-gas-forming materials;
ibnizing agents;

binders and, if necessary;

alloying elements.

In addition, iron powder may be added to increase the weld metal recovery, which may affect {
welding properties.

B.2

Basic covered electrodes

A characteristic feature of the thick covering of these electrodes is the large quantity of carbonats
earth| metals, e.g. calcium ¢arbonate (lime) and fluorspar. To improve the welding properties, pa
a.c. welding, higher concentrations of non-basic components (e.g. rutile and/or quartz) may be re

Basig covered electrodes have two outstanding properties: the impact energy of the weld me

partid

to solidification cracking results from the high metallurgical purity of the weld metal, whilst the lo
cracKing, previded dry electrodes are used, is attributable to the low hydrogen content. It is lowe
otherltypes?it should not exceed an upper permissible limit of H = 15 ml/100 g of deposited metal

properties of
ces generally

he positional

s of alkaline-
ticularly with
uired.

tal is higher,

ularly at low_temperatures, and they are more resistant to cracking than all other types. Their resistance

v risk of cold
than with all

Gentla”y, etectrodes—of-thebasic type—are stitabte—for—att vvcidillg puaitiuua, except the—vertical downward
position. Basic-type electrodes especially suited for the vertical downward position have a particular slag
composition.

B.3

Other electrode covering types

Most covered electrodes for welding of high-tensile steels have basic coverings. However, other covering
types are possible (see Annex B of ISO 2560:2002 for information about other covering types).

© I1SO 2005 — All rights reserved
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