INTERNATIONAL ISO
STANDARD 14171

Second edition
2010-10-01

Welding consumables — Solid wire
electrodes, tubular cored electrodés and
electrode/flux combinations for
submerged arc welding of non allgy and
fine grain steels —<Classification

Produits consommables pour le soudage — Fils-électrodeq pleins, fils-
électrodes fourrés et couples fils-flux pour le soudage a l'arg sous flux
des aciers non alliés-et a grains fins — Classification

—— Reference number
= — 1ISO 14171:2010(E)

© SO 2010


https://standardsiso.com/api/?name=590fcd2a800a457f983a0436e5aeba23

ISO 14171:2010(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2010

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO 2010 — Al rights reserved


https://standardsiso.com/api/?name=590fcd2a800a457f983a0436e5aeba23

Contents

o1 =TT o R
o T [0 4 o o R
1 T o - S
2 Normative referenCes.......cccocciiiriiiicccceerr s ss s e e s smnn e e e s e s s s s smnenene el
3 L0 P =171 o 11T o PSP S SR
4 Symbols and requiremMents .......ccccccoeccceccereeennnisscsssseree s ssssssssseressesssssssssssssee sl ensbnnnnenenees
4.1 532011 o T IR o] g £ 0 T30 o] e o3 === S S
4.2 Symbol for tensile properties........cccvccccccmrirmiinsccccsecrrrr e B et e e e s sanmeeees
4.21 Multi-run teChnNIQUE ........ceeee e T e
4.2.2] Two-run teChNIQUE ......cccoeeiiiiiiiicccccececees s e e ssesssesssesesesesssessnsssnsnsnsnsnslodThecannnnnnnnnnnnnnnnnnnnnnnnnn
4.3 Symbol for the impact properties of all-weld metal or two-run.welded joint...............
44 Symbol for type of welding fluX ... A
4.5 Symbol for the chemical composition .........cccoccviiinii @b
4.5.1] Solid wire electrodes.........ccccvrvmviimrmiriieeeeneneneeeceeeeeeeeeeeee et e Y nn s n s s nnnnnnnas
4.5.2 Tubular cored electrode/flux combinations.............. A0 eee s e
4.6 Symbol for hydrogen content of deposited metal ... ..
5 Mechanical tests.........cccoiiiiiriininiririrr e e s s e e e e s
51 MUlti-run teCANIQUE ... s
5.2 TWO-ruNn teChNIQUE .....cceeeeiieeeeeieeseeesess s e ss s n e e s s s e ns s s s s s s s s s s s s s s e s s s esnssssssnnsnsnsnsnnnnnnnnnnnnnnnnnnnnnnnn
6 L0d =T o g TT o= TI= T T 1)V R
7 Rounding proCcedure .........ccccermres i
8 Y (== R
9 Technical delivery conditions ..........ccccviiminii -
10 Examples of designation/..........cccceiiiiiimiiniiiin

ISO 14171:2010(E)

© 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=590fcd2a800a457f983a0436e5aeba23

ISO 14171:

2010(E)

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 recognizes that there are two somewhat different approaches in the global market
to classifying a given electrode/flux combination, and allows for either or both to be used, to suit a particular
market need. Application of either type of classification designation (or of both where suitable) identifies a

product as classified in accordance with this International Standard.

This [International Standard provides a classification system for the designation of solid wire
termg of their chemical composition, tubular cored electrodes in terms of the deposit compaosi
with B particular submerged arc flux and, where required, electrode/flux combinations in terms
strenpth, tensile strength and elongation of the all-weld metal deposit. The ratio of yield\to tensi
weld |metal is generally higher than that of parent material. Users should note that matching wel
strength to parent material yield strength does not necessarily ensure that the.weld metal ter
matches that of the parent material. Thus, where the application of the material requires mat
strenpths, selection of the consumable should be made by reference to@olumn 3 of Table 1
appropriate.

Although combinations of electrodes and fluxes supplied by individual companies may ha
classffication, the individual wire electrodes and fluxes from different companies are not inte
unless verified in accordance with this International Standard.

The mechanical properties of all-weld metal test specimens used to classify the electrode/flux
vary from those obtained in production joints because of.differences in welding procedures such
size @nd parent material composition.

electrodes in
ion obtained
of the yield
e strength of
d metal yield
sile strength
ching tensile
A or 1B, as

e the same
rchangeable

combinations
as electrode
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INTERNATIONAL STANDARD

ISO 14171:2010(E)

Welding consumables — Solid wire electrodes, tubular cored
electrodes and electrode/flux combinations for submerged arc
welding of non alloy and fine grain steels — Classification

1

This

weld
of nd
stren
elect

This

upon
upon

a)

b)

Fluxgs for the single-run andtwo-run techniques are classified on the basis of the two-run technig

2

The ffollowing.\teferenced documents are indispensable for the application of this documen
refergnces;only the edition cited applies. For undated references, the latest edition of th
document.(including any amendments) applies.

[
b

Scope
International Standard specifies requirements for the classification of electrode/flux coml
n alloy and fine grain steels with a minimum yield strength of up to 500"MPa or a min
odes. The solid wire electrode is also classified separately based on chémical composition.
International Standard is a combined specification providing faet. classification utilizing a s
the yield strength and the average impact energy for weld.imetal of 47 J, or utilizing a s
the tensile strength and the average impact energy for weld metal of 27 J.

Clauses, subclauses, and tables which carry the suffix:letter “A” are applicable only to

¢ombinations and wire electrodes classified using:the system based upon the yield stre
average impact energy for weld metal of 47 J, in accordance with this International Standard,
Clauses, subclauses, and tables which carry the suffix letter “B” are applicable only to

¢ombinations and wire electrodes classified using the system based upon the tensile stre
dqverage impact energy for weld metal ofi27 J, in accordance with this International Standard.

Clauses, subclauses, and tables which do not have either the suffix letter “A” or the suffix
pplicable to all electrode/flux,combinations and wire electrodes classified in accordar
International Standard.

ormative references

inations and

metal in the as-welded condition and in the post-weld heat-treated condition ifor-submerged arc welding

mum tensile

hth of up to 570 MPa. One flux can be classified with different solid wite)electrodes and {ubular cored

ystem based
ystem based

plectrode/flux
ngth and the

plectrode/flux
ngth and the

letter “B” are
ce with this

t. For dated
b referenced

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

ISO

ISO

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

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

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

ISO 14174, Welding consumables — Fluxes for submerged arc welding and electroslag welding —
Classification
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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 15792-2:2000, Welding consumables — Test methods — Part 2: Preparation of single-run and two-run
technique test specimens in steel

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

3 Classification

Classification) designations are based upon two approaches to indicate the tensile properties and\the in
the weld metal obtained with a given electrode/flux combination. The two .design
approaches |nclude additional symbols for some other classification requirements, but not all, \as is clear
the following| clauses. In most cases, a given commercial product can be classified in aceordance with
n either or both classification designations can be used for the product.

properties

systems. Th

A solid wire
or 4B.

An all-weld metal deposit from a tubular cored electrode shall be classified in accordance with the all
sition, as given in Table 5A or 5B, obtained with a particular flux.

metal compg

When the so
arc welding,

The electrod
electrode/flu
its chemical

3A Classif
impact ener

The classifig
parts and an

1) the
pro

2) the
the
me

composition in Table 4A or 4B.

cation by yield strength and 47 J
gy

ation is divided into five’ mandatory
optional sixth part:

first part gives_ a.symbol indicating the
cess to be identified,;

secondpart gives a symbol indicating
strength and elongation of all-weld

fal“‘for multi-run technique or the

str¢ngth of the parent material used in

electrode shall be classified in accordance with its chemical composition as given in Tab

id wire electrode or tubular cored electrode is classified in combination with a flux for subm
he classification shall be prefixed with a symbol in @cecordance with Clause 4 as appropriate

elflux classification includes weld metal properties obtained with a manufacturer's sp
combination as given below. A wire electrode may be separately classified with the symb

hpact
ation
from
both
le 4A
weld
brged
ecific
ol for
3B Classification by tensile strength and 2 J
impact energy
The classification is divided into five mandatory
parts and an optional sixth part:
1) the first part gives a symbol indicating the
process to be identified;
2) the second part gives a symbol indicpting
the strength and elongation of all{weld
metal in either the as-welded or postqweld

heat-treated condition for a mulii-run

classification for the two-run technique

(se

e Table 1A or 2A);

technique or

the specified minimum

tensile strength of the parent material or
the weld metal used in classification for

the two-run technique (see Table 1
2B);

B or
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3) the third part gives a symbol indicating the 3) the third part gives a symbol indicating the
impact properties of all-weld metal or impact properties of all-weld metal or
welded joint (see Table 3); welded joint in the same condition as

specified for the tensile strength (see
Table 3). The letter “U” after this
designator indicates that the deposit
meets an average optional requirement of
47 J at the designated Charpy test
temperature;

4) the fourth part gives a symbol indicating 4) the fourth part gives a symbol indicating
the—type—of-flux—used—in—accordance—with the—type—offlux—used—in—aceqrdance with
ISO 14174 (see 4.4); ISO 14174 (see 4.4);

b) the fifth part gives a symbol indicating the 5) the fifth part gives a symbol ipdicating the
chemical composition of the solid wire chemical composition of the¢ solid wire
electrode used (see Table 4A) or the electrode used ‘(see Table [4B) or the
chemical composition of the all-weld chemical composition of the all-weld
metal obtained with a tubular cored metal obtained with a tubular cored
electrode/flux combination (see Table electrodé/flux combination [(see Table
SA); 5B);

B) the sixth part gives an optional symbol 6) the. sixth part gives an optipnal symbol
indicating the diffusible hydrogen content indicating the diffusible hydrqgen content
of the weld metal obtained in accordance of the weld metal obtained in|accordance
with ISO 3690 (see Table 6). with ISO 3690 (see Table 6).

4 Symbols and requirements
4.1 [ Symbol for the process
The $ymbol for an electrode/flux combination used in the submerged arc welding process shall b the letter S

at the
4.2

4.21

4.21
47 J

For
symbi
stren

beginning of the designation.

Symbol for tensile properties

Multi-run technique

A Classification‘by yield strength and
mpact energy.

products. suitable for multi-run welding, the
ols in~T'able 1A indicate yield strength, tensile
gth”and elongation of the all-weld metal in the

as-wi

plded condition determined in accordance with

4.21B Classification by tensile str¢ngth and

27 J impact energy

For products suitable for multi-run

symbols in Table 1B indicate yield stre
strength and elongation of the all-weld
as-welded condition or in the post-weld

velding, the
hgth, tensile
metal in the

heat-treated

5.1A.

©1S0
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Table 1A — Symbols for tensile properties

by multi-run technique

(Classification by yield strength

and 47 J impact energy)

Table 1B — Symbols for tensile properties

by multi-run technique

(Classification by tensile strength

and 27 J impact energy)

Minimum yield Tensile Minimum Minimum yield | Tensile Minimum
Symbol strength? strength elongationb Symbol? strengthb strength | elongation®
MPa MPa % MPa MPa %
35 355 440 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 7
46 460 530 to 680 20 57X 490 570to 770 17
50 500 560 to 720 18 a8  Xis “A” or “P”, where “A” indicates testing in the as-wWelded
a For yield trength the lower yield strength, Re, is used condition and “P” indicates testing in the post-weld heat-tfeated
B y el .
when yielding dccurs, otherwise the 0,2 % proof strength, Rpg », condition.
is used. b For yield strength, the 0,2 % proof.strength, Rpo,2, is Yised.
b Gauge lepgth is equal to five times the test specimen ¢ Gauge length is equal to five)times the test spefimen
diameter. diameter.

4.2.2 Two-run technique

For products|suitable for two-run welding, the symbols in Table 2A or.2B'indicate the minimum tensile strength
of the welded joint in relation to the specified minimum strength of the parent material used in two-run welding

tests satisfaqgtorily completed in accordance with 5.2.

Table 2A| — Symbols for tensile properties

by two-run technique

(Qlassification by yield strength

and 47 J impact energy)

Table 2B — Symbols for tensile properti¢s

(Classification by tensile strength
and 27 J impact energy)

by two-run technique

Minimum parent Minimunmrtensile .. .
L Minimum tensile strength of the parent
material yield strength Symbol ial and of th Ided ioi
Symbol strength of the-welded joint material and of the welded joint
MPa MPa MPa
2T 275 370 43S 430
3T 355 470 498 490
4T 420 520 558 550
5T 500 600 57S 570

4.3 Symbol for the impact properties of all-weld metal or two-run welded joint

The symbols in Table 3 indicate the temperature at which an impact energy of 47 J or 27 J is achieved under
the conditions given in Clause 5.

© 1SO 2010 — All rights reserved
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4.3A Classification by yield strength and 47 J
impact energy

Three test specimens shall be tested. Only one
individual value may be lower than 47 J but not
lower than 32 J.

ISO 14171:2010(E)

4.3B Classification by tensile strength and
27 J impact energy

Five test specimens shall be tested. The lowest and
highest values obtained shall be disregarded. Two
of the three remaining values shall be greater than
the specified 27 J 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 at least 27 J.

Theadditiormof theoptiomatsymbot3;jimmediately
after the symbol for condition of \hegt treatment,
indicates that the supplemental réquirement of 47 J
impact energy at the normal |27 J [impact test
temperature has also been’satisfied. For the 47 J
impact requirement, the ‘number of| specimens
tested and values O©btained shall] meet the
requirement of 4.3A!

When an all-weld metal or a welded joint has been classified for a certain‘temperature, it automatically covers

any higher temperature in Table 3.

Table 3 — Symbols for impact properties of all-weld metal or welded joint

Symbol Temperature for minimum average impact energy of 47 J2° or 27 J°
°C
Z No requirements
A2 or YP 120
0 0
2 20
3 30
4 40
S 50
6 60
\ 70
8 80
o 90
10 ~100
2 gogd3A
b See4.3B.

4.4 Symbol for type of welding flux

The symbol for welding flux type shall be in accordance with ISO 14174,

© 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=590fcd2a800a457f983a0436e5aeba23

ISO 14171:

2010(E)

4.5 Symbol for the chemical composition

4.5.1 Solid wire electrodes

The symbols in Tables 4A and 4B indicate the chemical composition of the solid wire electrode and include an

indication of

characteristic alloying elements.

The symbol for a wire electrode used in the submerged arc welding process shall be the letters S or SU at the

beginning of

the wire electrode designation.

NOTE The chemical composition of the weld metal is dependent on the chemical composition of the wire electrode

and the metall

4.5.2 Tubular cored electrode/flux combinations

The symbolg in Tables 5A and 5B indicate the chemical composition of the all-weld metal obtained
tubular cored electrode/flux combination and include an indication of characteristic alloying\elements.

The symbol
process shal

In cases of d

Lirgical behaviour of the 1lux (see 150 147174).

for all-weld metal obtained with a tubular cored electrode used in the 'submerged arc we
be the letters T or TU at the beginning of the wire electrode designation:

spute, the sample for all-weld metal deposit shall be in accordance with ISO 6847.

ith a

Iding
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4.6 Symbol for hydrogen content of deposited metal

The symbols in Table 6 indicate the deposited metal hydrogen content determined in accordance with the

method given in ISO 3690.

Table 6 — Symbol for hydrogen content of deposited metal

Hydrogen content
Symbol
ml/100 g deposited metal, max.
H5 5
H10 10
H15 15

When a hydfogen symbol in accordance with Table 6 is included in the classification, the"manufacturer| shall
state in their|literature what restrictions need to be placed on the conditions of storage, and redrying, apd on

current, arc Joltage, electrode extension, and polarity to remain within the limit for that)Symbol.

5 Mechanical tests

5.1 Multi-run technique

5.1A Welding conditions in the classification
by yield strength and 47 J impact energy

Tensile and|impact tests shall be carried out on
weld metal in the as-welded condition using an all-
weld metal fest assembly type 1.3 in accordance
with 1SO 15792-1:2000 using 4,0 mm or nearest
commercially available diameter wire electrodes.

Welding condlitions (single wire welding) and details
of the test| assembly shall be'-selected from
Table 7A.

Preheating i$ not required; welding may start from
room tempergture!

5.1B “-Welding conditions in the classificatjon
by:tensile strength and 27 J impact energy

Tensile and impact tests shall be carried oyt on
weld metal in the as-welded condition or in the
post-weld heat-treated condition using an allqweld
metal testassembly type 1.4 in accordance |with
ISO 15792-1:2000 using 4,0 mm or negrest
commercially available diameter wire electrodes.

Welding conditions (single wire welding) and détails
of the test assembly shall be selected [from
Table 7B. Solid wire diameters not specified and all
tubular cored electrodes shall be welded based on
the manufacturer's recommendations.

The interpass temperature shall be measured ysing
temperature indicator crayons, sufface
thermometers or thermocouples (see ISO 13916).

The interpass temperature shall be measured using
temperature indicator crayons, surface
thermometers or thermocouples (see 1ISO 13916).

14

The interpass temperature shall not exceed the
interpass temperature range indicated in Table 7B.
If, after any pass, the interpass temperature range
is exceeded, the test assembly shall be cooled in
air to a temperature within the indicated range. If
the interpass temperature is below the indicated
interpass temperature range, the test assembly
shall be reheated into the interpass temperature
range.
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The interpass temperature shall not exceed the
interpass temperature range indicated in Table 7A.
If, after any pass, the interpass temperature range
is exceeded, the test assembly shall be cooled in
air to a temperature within the indicated range. If
the interpass temperature is below the indicated
interpass temperature range, the test assembly
shall be reheated into the interpass temperature
range.

ISO 14171:2010(E)

Test assemblies made with electrodes classified in
the post-weld heat-treated condition shall be heat-
treated at 620 °C £ 15 °C for 60 min to 75 min. The
furnace shall be at a temperature no higher than
315 °C when the test assembly is placed in it. The
heating rate, from that point to the 620 °C £ 15 °C
holding temperature, shall not exceed 220 °C/h.
When the holding time has been completed, the
assembly shall be allowed to cool in the furnace to

a temperature below 315°C at a rate not
ovm:oriing 1905 °C/h The aeenmh\ll may be

Table 7A — Welding conditions for multi-run single solid wire'welding
(Classification by yield strength and 47 J impact energy)

removed from the furnace at any\ltemperature
below 315 °C and allowed to coolin'sti|l air to room
temperature.

Solid wire electrode diameter? Tubular cored e|ectrode
diameterp
Conditions? mm mm
2,8t03,2 4,0 3,0t03,2 4,8

Typ4q of current d.cc
Lendth of weld deposit, mm >350
Welding current, A 44020 580 + 20 480 + 20 550 + 20
Welging voltage, V 27 +£2 29+2 302
Welging speed, mm/min 400 £ 50 550 + 50 450 + 50
Interpass temperature range, °C (no preheat) 150 £ 25
Elecfrode extension, mm 305
a \.c. or d.c., either polarity, may be used. The reference method shall be as recommended by the manufacturer.
b Diameters not specified are to be welded following the recommendations of the electrode manufacturer.
¢ Direct current welding(pelarity shall follow the recommendation of the manufacturer.

© 1SO 2010 — All rights reserved

15


https://standardsiso.com/api/?name=590fcd2a800a457f983a0436e5aeba23

ISO 14171:2010(E)

Table 7B — Welding conditions for multi-run single solid wire welding
(Classification by tensile strength and 27 J impact energy)

Wire electrode diameter
Conditions? mm
3,2 4 | 4,8 3,2 4 | 4,8

Type of current d.c.e.p. a.c.
Length of weld deposit, mm >200 =200
Welding current, A 450+50 | 500+50 | 60050 | 450+50 [ 500+50 | 600 +50
Welding voltage, V 28+2 30+£2 32+2 302 32+2 34|+ 2
Welding spegd, mm/min 350+£20 | 400+20 | 450+20 | 350+£20 | 400 *20[\450[+ 20

b Room temperature Room temperature
Preheat tempgrature, °C

c >100 =100
Interpass temperature range, °C 150 £ 15 150 £ 15
Electrode exténsion, mm 305 305

8 Ac.ord.c

b For SUO, §

¢ For symbdls other than those in footnote b.

, either polarity (e.p.), may be used. The reference method shall be as recommended-by the manufacturer.

U11, SU12, SU21, SU22, SU23, SU24, SU25, SU31, SU32, SU33, SU41, SU42, SU51.

5.2 Two-n

Tensile and
condition usi
cored electrg
recommends
Standard.

For an electr|

strength of th

un technique

6 Chemical analysis

Chemical an
from tubular

blectrodes.

impact tests and any required retests shall“be carried out on weld metal in the as-wglded
ng a test assembly type 2.5 in accordance with ISO 15792-2:2000 using a 4,0 mm solid or tybular
de or the nearest commercially available diameter. Welding conditions shall be within the fange
d by the manufacturer and shall betecorded to demonstrate compliance with this International

bde/flux combination of a given specified minimum tensile strength, the specified minimum tInsiIe
strength of the parent material used for the classification test shall not exceed the specified minimum t
e tubular cored electrodel/flux combination by more than 50 MPa.

nsile

plysis shall)be performed on specimens of the solid wire electrode and all-weld metal deposits

For solid wir¢ ‘electrodes where the chemical composition does not change during production, the analypis of

the product being processed, or the raw material ItSelT, or a report of the ladle analysiS of the raw material can
be substituted.

For tubular cored electrode/flux combinations, chemical analysis is performed on any suitable all-weld metal
test specimen. The reference method is described in ISO 6847.

Any analytical technique can be used, but in cases of dispute, reference shall be made to established
published methods.
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