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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

This document recognizes that there are two somewhat different approaches in the global market to
classifying a given wire electrode, and allows for either or both to be used, to suit a particular market
need. Application of either type of classification designation (or both where suitable) identifies a
product as classified in accordance with this document.

This document provides a classification in order to designate wire electrodes in terms of their chemical
composition and, where required, in terms of the yield strength, tensile strength and elongation of
the all-weld metal. The ratio of yield strength to tensile strength of weld metal is generally higher
thanthat-efparentmetal—Ysersshowldnote-thatmatehing-weld-metalHeld-strengthteparent metal
yield| strength does not necessarily ensure that the weld metal tensile strength mateheg that of the
parent material. Therefore, where the application requires matching tensile strengthysélg¢ction of the
consjimable should be made by reference to column 3 of Table 1A or 1B.

It shpuld be noted that the mechanical properties of all-weld metal test specithens used tq classify the
electirodes vary from those obtained in production joints because of differences in welding procedures
such(as electrode size, width of weave, welding position and material conippsition.

© IS0 2020 - All rights reserved v


https://standardsiso.com/api/?name=93c1f4e0f8a4c3915ee489a376caa83a



https://standardsiso.com/api/?name=93c1f4e0f8a4c3915ee489a376caa83a

INTERNATIONAL STANDARD

ISO 14341:2020(E)

Welding consumables — Wire electrodes and weld
deposits for gas shielded metal arc welding of non alloy
and fine grain steels — Classification
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in accordance with this document.

Normative references

document specifies requirements for classification of wire electrodes and weld _dey
blded condition and in the post-weld heat-treated condition for gas shielded metallar
hlloy and fine grain steels with a minimum yield strength of up to 500 MPa or'a mini
gth of up to 570 MPa. One wire electrode can be tested and classified with differént shig

document constitutes a combined specification providing classification\utilizing a sy

 upon the tensile strength and the average impact energy of 27 ] afall-weld metal.

o the system based on the yield strength and the average impact energy of 47 ] of all-w
iccordance with this document.

o the system based on the tensile strength and theraverage impact energy of 27 J of al

[lauses and tables which have neither the suffix letter “A” nor the suffix letter “B” are §
111 wire electrodes classified in accordance with this document.

following documents are referred to in the text in such a way that some or all of t
[itutes requirements of this*document. For dated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

44, Welding consumables — Technical delivery conditions for filler materials and fluxg
Lict, dimensions, tolerances and markings

4175:2008, Welding consumables — Gases and gas mixtures for fusion welding and allied
4344, Welding consumables — Procurement of filler materials and fluxes

5792-1:2020, Welding consumables — Test methods — Part 1: Test methods for all-we

speci

osits in the
c welding of
mum tensile
blding gases.

r'stem based

the yield strength and the average impact energy of 47 ] of all-weldymetal, or utilizing a system

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

eld metal in

[lauses and tables which carry the suffix letter “B” ate applicable only to wire electrodes classified

-weld metal

\pplicable to

heir content
applies. For
hts) applies.

s — Type of

processes

d metal test

ens in steel nickel and nickel alloys

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

3 Terms and definitions

No terms and definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

[

|
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4 Classification

Classification designations are based upon two approaches to indicate the tensile properties and
the impact properties of the all-weld metal obtained with a given electrode. The two designation
approaches include additional designators for some other classification requirements, but not all, as
will be clear from the following subclauses. In most cases, a given commercial product can be classified
in both systems. Then either or both classification designations can be used for the product.

A wire electrode shall be classified according to its chemical composition as in Table 3A or Table 3B. A
weld deposit shall be classified with additional symbols according to the mechanical properties of its
all-weld metal, using a shielding gas from a specific group.

4A Classifilcation by yield strength and 47 ] 4B Classification by tensile strengthand| 27 ]

impact energy impact energy

The classifigation is divided into five parts: The classification is divided into fiye-parts:

1) the first part gives a symbol indicating the 1) the first part gives a symholindicating tthe
product/process to be identified; product/process to beidentified;

2) the secqnd part gives a symbol indicating 2) the second part gives a symbol indicatirlg
the strength and elongation of the all-weld the strength and\elongation of the all-w¢ld
metal (§ee Table 1A); metal in eithet‘the as-welded or post-wgld

heat-treatéd condition (see Table 1B);

3) the thirf part gives a symbol indicating the 3) the thitd part gives a symbol indicating
impact properties of the all-weld metal (see the.impact properties of the all-weld mqtal
Table 2); in‘the same condition as specified for the

fensile strength (see Table 2). The letter)U
after this symbol indicates that the depgsit
meets an average optional requirement
of 47 ] at the designated impact test
temperature;

4) the fournth part gives a symbol indicating the 4) the fourth part gives a symbol indicating the

shielding gas used (see 5.4); shielding gas used (see 5.4);

5) the fifth part gives a symbol indicating the 5) the fifth part gives a symbol indicating the
chemical composition of thewire electrode chemical composition of the wire electrpde
used (see Table 3A). used (see Table 3B).

5 Symbgls and requirements

5.1 Symbolfor product/process

The symbol for a weld deposit produced by gas shielded metal arc welding shall be the letter G placed at
the beginning of the designation.

The symbol for a wire electrode for use in gas shielded metal arc welding shall be the letter G placed at
the beginning of the wire electrode designation.

2 © IS0 2020 - All rights reserved
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5.2 Symbol for strength and elongation of all-weld metal

5.2A C(lassification by yield strength and 47 ]
impact energy

The symbols in Table 1A indicate the yield strength,
tensile strength, and elongation of the all-weld
metal in the as-welded condition determined in
accordance with Clause 6.

5.2B C(lassification by tensile strength and
27 ] impact energy

The symbols in Table 1B indicate the yield strength,
tensile strength, and elongation of the all-weld
metal in the as-welded condition or in the post-weld
heat-treated condition determined in accordance
with Clause 6.

Table 1A — Symbols for strength
and elongation of all-weld metal

Table 1B — Symbols for strength and
elongation of all-weld metal

Minimum . . Minimum . .
. Tensile | Minimum . Tensile Minimum
Symbol yield strength | elongation Symbol yield strength | elongation®
strength? strength?
MPa MPa % MP3 MPa %

B5 355 440 to 570 22 43X 330 430 to 600 20
38 380 470 to 600 20 49X 390 490 to 670 18
42 420 500 to 640 20 55X 460 550 to 740 17
46 460 530 to 680 20 57X 490 570 to 770 17
50 500 560 to 720 18 .Y X is A or P, where A indicates testjng in the

2 [For yield strength, the lower yield strength
(R.1) is used when yielding occurs. Otherwisg the
0,2 % proof strength (R, ) is used.

b |Gauge length is equal to five times-the test
spedimen diameter.

as-welded condition and P indicates tpsting in
the post-weld heat-treated condition.

b Foryield strength, the lower yield strength
(R.) is used when yielding occurs. Otherwise
the 0,2 % proof strength (R, ,) is usgd.

¢ Gauge length is equal to five timep the test
specimen diameter.

5.3 | Symbol for impact properties of all-weld metal

Classification'byyield strength and 47 ]
impact energy

The 4ymbols in Table 2 indicate the temperature at
which an impact energy of 47 ] is achieved under
the conditions given in Clause 6.

e test specimens shall be tested. Only one

lower than 32 .

© IS0 2020 - All rights reserved

5.3B  C(Classification by tensile strength and
27 J impact energy

The symbols in Table 2 indicate the temnperature at
which an impact energy of 27 ] is aclieved under
the conditions given in Clause 6.

e lowestand
a aluesobtained shallbedisregarded. Two
of the three remaining values shall be greater than
the specified 27 ] level, one of the three may be
lower but shall not be less than 20 J. The average
of the three remaining values shall be atleast 27 ].

Five test specimens shall be tested. T

The addition of the optional symbol U, immediately
after the symbol for condition of heat treatment,
indicates that the supplemental requirement of 47 |
impact energy at the normal 27 ] impact test tem-
perature has also been satisfied. For the 47 ] impact
requirement, the number of specimens tested and
values obtained shall meet the requirement of 5.3A.
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When an all-weld metal has been classified for a certain temperature, it automatically covers any higher
temperature listed in Table 2.

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

Temperature for minimum average
Symbol impact energy of 47 J2b or 27 Jb
°C
Z No requirement
A2orYb +20

0 0

2 =20

3 -30

4 -40

5 -50

6 -60

7 -70

8 -80

9 -90

10 -100

a  Seeb5.3A.
b See 5.3B.

5.4 Symbol for shielding gas
The symbols for shielding gases shall be in accordance with ISO 14175:2008, for example:
— the synjbol M12, for mixed gases, shall belused when the classification has been performed|with

shieldi:lg gas ISO 14175-M12, but withouthelium;

— the symbol M13 shall be used when the classification has been performed with shielding gas
ISO 141y5-M13;

— the synjbol M20, for mixed-gases, shall be used when the classification has been performed [with
shielding gas ISO 14175-M20, but without helium;

— the symbol M21, for’mixed gases, shall be used when the classification has been performed|with
shieldiﬂ:]: gas 1S0_14175-M21, but without helium;

— thesymppol Clshall be used when the classification has been performed with shielding gas ISO 14175-
C1, carhon-dioxide;

— the symbol Z1s used for an unspeciiied shielding gas.

5.5 Symbol for chemical composition of wire electrodes

The symbol in Table 3A or Table 3B indicates the chemical composition of the wire electrode and
includes an indication of characteristic alloying elements.

4 © IS0 2020 - All rights reserved
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6 Mechanical tests

6A Classification by yield strength and 47 ] 6B Classification by tensile strength and 27 ]

impact energy impact energy

Tensile and impact tests and any required Tensile and impact tests shall be carried out

retests shall be carried out in the as-welded in the as-welded condition or in the post-weld

condition using an all-weld metal test assembly heat-treated condition using an all-weld metal

type 1.3 in accordance with ISO 15792-1:2020, test assembly type 1.3 in accordance with

using a 1,2 mm diameter wire electrode under [SO 15792-1:2020, using a 1,2 mm diameter wire

welding conditions specified in 6.1A and 6.2A. electrode under welding conditions specified in
61B-and-62B 2 mmisnetmanufactured

the closest size at settings as recommended by
the manufacturer shall be used.

6.1 Preheating and interpass temperatures

6.1A C(Classification by yield strength and 47 ] 6.1B  Classification by tensile strength and

impact enefgy 27 J impact energy

Preheating i not required; welding may start from Preheating and intexpass temperatures shgll be
room tempé¢rature. The interpass temperature selected for the appiopriate weld metal typeffrom
shall be mepsured using temperature indicator Table 4B. The interpass temperature shall be rheas-
crayons, suifface thermometers or thermocouples ured using temperature indicator crayons, sufrface
(for example, in accordance with ISO 13916). thermomeéters or thermocouples (for example, in

The interpags temperature shall not exceed 250 °C. accorda@e with IS0 13916).

If, after any] pass, this interpass temperature is Welding shall continue until the assembly has
exceeded, the test assembly shall be cooled in air reached a maximum interpass temperature (165 °C).
to a temperature below that limit. If, after any pass, this interpass temperatyre is

exceeded, the test assembly shall be cooled in air
to a temperature within that range. If beloy the
indicated interpass temperature, the test assgmbly
shall be reheated into interpass range.

8 © IS0 2020 - All rights reserved
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Table 4B — Preheating and interpass

6.2

6.2A
imps
The
with
of wi

two |
of th

Welding conditions and paSs sequence

Classification by yield strength and 47 ]
ict energy

velding conditions in Table 5A shall be used
the pass sequence irvTable 6A. The direction
tlding used to complete a layer consisting of
passes shall motwary. However, the direction
e welding oflayers shall be alternated.

temperatures
(Classification by tensile strength
and 27 ] impact energy)
Interpass
Preheat
Symbol tempera-
temperature
ture
°C °C

52,53, 54, 56, 57, 56, Room
S11, S12, S13, S14, temperataed
515,516,517, 518 P
S1M3, S2M3, S2M31,
S3M3T, S3M1, S3M1T,
S4M31, S4M3T
SN1, SN2, SN3, SN5; 150 £ 15
SN7,SN71, SN9 Minimum
SNCC, SNCOT, 100
SNCCTT{SNCCT2
SNIM2T, SN2M1T,
SN2M2T, SN2M3T,
SN2M4T

As agreed Hetween
SZ .

purchaser angl supplier

6.2B Classification by tensile stren

impact energy

The welding conditions in Table 5B s
with the pass sequence in Table 6B. T

of welding for each pass shall not va
the direction of the welding for diff¢rent passes

may be alternated.

gthand 27]

hall be used
he direction
"y. However,

© ISO
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Table 5A — Welding conditions

Table 5B — Welding conditions

. . Contact . . Contact
Diameter Welding | Welding tube dis- Diameter Welding | Welding tube dis-
current | voltage current | voltage
tance tance
mm A \% mm mm A \% mm
1,2 280 + 20 a 20+ 3 1,2 290 + 30 a 20+ 3

shielding gas

a The welding voltage depends on the choice of

a2 The welding voltage depends on the choic
thp]ding gas

e of

Thable 6A — Pass sequence

Table 6B — Pass sequence

Electrode Split weave Electrode Passes; |"Numbefr of
. . Layer No.
diameter diameter per layer layens
Passes | Number of mm
mm Layer No.
per layer layers
1,2 1 to top 22 6 to 10 1,2 1 to top 2or3 6 to 10

three passés

per layer.

a The top tyo layers may be completed with

6.3 Post-weld heat-treated (PWHT) condition

6.3A Classjification by yield strength and 47 )

impact energy

No PWHT c

7 Chemical analysis

ndition is used in this document.

6.3B ‘Classification by tensile strength and 27 ]

impact energy

Test assemblies made with wire electrodes c
fied in the PWHT condition shall be heat tr¢

at 620 °C + 15 °C for 60(*]>) min. The furnace

be at a temperature not higher than 315 °C y
the test assembly is placed in it. The heating
from that point to the 620 °C + 15 °C holding
perature, shall not exceed 220 °C/h. Whel
holding time has been completed, the asse
shall be allowed to cool in the furnace to a ter
ature below 315 °C ata rate not exceeding 195
The assembly may be removed from the fuf
at any temperature below 315 °C and allow
cool in still air to room temperature.

assi-
pated

shall

when
rate,
tem-
n the
mbly
hper-
°C/h.
nace
ed to

Chemical analysis shall be performed on specimens of the wire. Any analytical technique may be used,
but in case of dispute, reference shall be made to established published methods.

In the case of chemical elements which do not change during production, chemical analysis of the wire
may be substituted by an analysis of product in process or raw material or a report of the ladle chemical
analysis of a raw material.

7A Classification by yield strength and 47 ]

impact energy

The results of the chemical analysis shall fulfil the
requirements given in Table 3A for the classifica-

tion under test.

10

7B Classification by tensile strength and 27 ]

impact energy

The results of the chemical analysis shall fulf
requirements given in Table 3B for the class
tion under test.

il the
ifica-
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8 Rounding procedure

ISO 14341:2020(E)

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 document, the measured values shall
be converted to the units of this document before rounding. If an average value is to be compared to the
requirements of this document, rounding shall be done only after calculating the average. The rounded
results shall fulfil the requirements of the appropriate table for the classification under test.

9 Retests

If any

)

s-ofpoth retests

shalllmeet the requirement. Specimens for the retest may be taken from the original tesbpssembly or

sample or from one or two new test assemblies. For chemical analysis, retests need(only

be for those

specific elements that failed to meet the requirement. If the results of one or both-retests|fail to meet
the rlequirement, the material under test shall be considered as not meeting the.requirements of this

document for that classification.

In tHe event that during preparation, or after completion of any test,(it)is clearly determined that
pres¢ribed or proper procedures were not followed in preparing the.weld test assembly pr sample(s)
or tekt specimen(s), or in conducting the tests, the test shall be considered invalid. This determination
is mgde without regard to whether the test was actually completéd, or whether the test regults met, or
failed to meet, the requirements. That test shall be repeated, following proper prescribed [procedures.

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

10 Technical delivery conditions

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

11 Examples of designation

11A] Classification by yield strength and 47 ]
impact energy

The dlesignation of the wire electrode shall follow
the grinciple given in the example below.

EXAMPLE 1A

A weld deposit produced by gas shielded metal
arc welding having a minimum yield strength of
460 MPa (46).and a minimum average impact en-
ergy|of 47¢pat -50 °C (5) under mixed gas (M21)
using thewire 3Si1 is designated as follows:

11B Classification by tensile strength and 27 ]
impact energy

The designation of the wire electrodg shall follow
the principle given in the examples below.

EXAMPLE 1B

A weld deposit produced by gas shielfled metal

arc welding having a minimum tensile strength
of 490 MPa (49) and a minimum averpge impact
energy of 27 ] at -60°C (6) in the as-welded con-
dition under mixed gas (M21) using the wire S3

ISO 14341-A-G 46 5 M21 3Sil
A wire electrode complying with the chemical

requirement of 3Si1 in Table 3A is designated as
follows:

© IS0 2020 - All rights reserved

is dpcign:\fpﬂ as follows:

ISO 14341-B-G 49A 6 M21 S3
A wire electrode complying with the chemical

requirement of S3 in Table 3B is designated as
follows:

11
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