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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

Inter|

Interpational Standards are drafted in accordance with the rules given in the ISO/IEC DirecCtives, K

The
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Interpational Standard requires approval by at least 75 % of the member bodies.casting a vote.
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It should be noted that, with regard to the corresponding EN standard, the designations giver

have

ational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

main task of technical committees is to prepare International Standards. Draft Internation
ed by the technical committees are circulated to the member bodies for(voting. Publi

tion is drawn to the possibility that some of the elements of this document may be the sub,
. ISO shall not be held responsible for identifying any or all such patent rights.

hical Committee ISO/TC 44, Welding and allied processes, Subcommittee SC 3, Welding ¢

ghout the text of this document, read “...this European Standard...” to mean “...this
ard...”.

been adapted to the needs of international'standardization.

ely with the
Part 2.
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ect of patent

8274 was prepared by the European Committee for Stanhdardization (CEN) in collalporation with

onsumables,

cordance with the Agreement on technical cooperation between ISO and CEN (Vienna Agregment).
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Foreword

This document (EN 1SO 18274:2004) has been prepared by Technical Committee CEN/TC 121 “Welding”, the
secretariat of which is held by DIN, in collaboration with Technical Committee ISO/TC 44 “Welding and allied
processes”.

This European Standard shall he gi\/pn the status of a national standard _either hy Ir'\llhlir‘.:lrirm aof an identical text or

by endorsement, at the latest by September 2004, and conflicting national standards shall be withdrawn at the
latest by Jeptember 2004.

Annexes A, B and C are informative.

According| to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries pre bound to implement this European Standard: Austria, Belgium, Czech Republic, Dennjark, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Luxembourg, Malta,-Netherlands, Norway, Portugal,
Slovakia, Hpain, Sweden, Switzerland and the United Kingdom.
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Introduction

For nickel welding consumables there is no unique relationship between the product form (solid wire, strip or rod)
and the welding process used (e.g. gas-shielded metal arc welding, gas tungsten arc welding, plasma arc welding,
submerged arc welding, strip overlay welding, laser welding or other welding processes). For this reason the solid
wire, strip or rod may be classified on the basis of any of the above product forms and can be used as appropriate,
for more than_ane of the abave processes

vi © 1SO 2004 - All rights reserved
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1 Scope

This standard specifies requirements for classification of solid wires, strips and rods for fusion welding of nickel and
nickel alloys. The classification of the solid wires, strips and rods is based on their chemical composition.

2 Normative references

This European Standard mcorporates by dated or undated reference provrsmns from other publlcatlons These

normative
dated refe
Standard

publication

EN ISO 5
dimension

ISO 31-0:1

ISO 1434

guidelines
3 Clas
The classi
a) thefi
b) the s

see T
4 Sym

rences, subsequent amendments to or revisions of any of these publlcatlons apply tont
bnly when incorporated in it by amendment or revision. For undated references the latest
referred to applies (including amendments).

14, Welding consumables — Technical delivery conditions for welding filler metals — Typ
s, tolerances and markings (ISO 544:2003).

992, Quantities and units — Part 0: General principles.

l, Welding and allied processes — Flux and gas shielded electrical wélding processes —
for consumables.

Sification
fication is divided into two parts:
st part indicates the product form being solid wires, strips or rods, see 4.1;

econd part gives a numerical symbol indicating the chemical composition of the solid wire
pble 1.

bols and requirements

4.1 Symbols for the product fofm

The symb

NOTE

pl for the solid wire and rod shall be S and for the solid strip it shall be B.

One product form may be used for more than one welding process.

ed hereafter. For

is European
bdition of the

e of product,

Procurement

strip or rod,
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4.2 Symbol for the chemical composition

The numerical symbol in Table 1 indicates the chemical composition of a solid wire, strip or rod, determined under
conditions given in clause 6. The first digit is an indicator of the alloy group as follows:

1 Significant molybdenum addition without significant chromium addition (nickel-molybdenum alloys).

2 No significant alloy addition.

4 Significant copper addition (nickel-copper alloys).

5 Significant copper additions with aluminium and titanium for precipitation hardening.

6 Significant chromium addition, with iron less than 25% (nickel-chromium-iron and~nickeHchromium-

molybdenum alloys).
7 Same as 6, but with aluminium and titanium for precipitation hardening.
8 Significant chromium addition, with iron more than 25% (nickel-iron-chromium/alloys).

The remainirjg digits indicate the particular alloy deposited. The basis of the system of designation is dgscribed in
annex B (infgrmative).

NOTE Injaddition the chemical symbol may be used.

2 © 1SO 2004 - All rights reserved
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5 Mechanical properties of the weld metal

Mechanical properties of the weld metal are not part of the classification.

6 Chemical analysis

Chemical analysis shall be performed on specimens of the product or the stock from which it is made. Any
analytical technique can be used, but in case of dispute reference shall be made to established published methods,

agreed betw

en the contracting parties

NOTE 1 TH
Differences bqg

NOTE2  Sg

7 Retest

If any test fa
requirement.

e influence of the shielding gas or flux on the chemical composition of the all-weld metal is to.be
tween the chemical composition of the all-weld metal and the solid wire or rod, may occur.

e annex B.

Is to meet the requirement, that test shall be repeated twice. The results of both retests sha
Specimens for the retest may be taken from the original test'sample or from a new test s

considered.

| meet the
hmple. For

chemical analysis, retest need be only for those specific elements that failed to meet their test requirement. If the

results of or
meeting the

e or both retests fail to meet the requirement, the material under test shall be conside
equirements of this specification for that classification.

ed as not

In the event that, during preparation or after completion of any test, it is clearly determined that prescribed or proper

procedures were not followed in preparing the weld test sample or test specimen(s), or in conducting the tests, the
test shall be| considered invalid, without regard to whetherthe test was actually completed, or whethgr the test
results met, ¢r failed to meet, the requirement. That testshall be repeated, following proper prescribed pfocedures.
In this case, fhe requirement for doubling the number of test specimens does not apply.
8 Technigal delivery conditions
Technical defivery conditions shall megét the requirements in EN ISO 544 and ISO 14344.
9 Designation
The designation of solid Wires, strips and rods shall follow the principle given in the example below.
EXAMPLE 1 A salid wire (S) for gas-shielded metal arc welding has a chemical composition within the limits for the alloy
symbol 6625 (NiCf22Mo9NDb) of Table 1, is designated:
Solid wire 1ISO 18274 — S Ni 6625
or alternatively
Solid wire 1SO 18274 — S Ni 6625 (NiCr22Mo9Nb)
EXAMPLE 2 A solid rod (S) for tungsten inert gas welding is designated:
Solid rod 1SO 18274 — S Ni 6625
or alternatively
Solid rod ISO 18274 — S Ni 6625 (NiCr22Mo9Nb)
8 © ISO 2004 — All rights reserved
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EXAMPLE 3 A solid strip (B) for submerged arc welding is designated:
Solid strip 1SO 18274 — B Ni 6625
or alternatively

Solid strip 1ISO 18274 — B Ni 6625 (NiCr22Mo9Nb)

where:

ISO 18274 is the standard number;

SorB is the product form (see 4.1);

Ni 6625 is the chemical composition of welding consumable (see Table 1);

NiCr22MoPNb s the optional chemical symbol of welding consumable (see Table 1),
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Annex A
(informative)

Description of consumable classes

The following details which are not exhaustive, do not form part of the standard, but are included to provide an
indication of the typical application for which individual classes of consumables are commonly used. More particular
information on welding consumable selection, information and technigues to be applied when using consumables

depositing ni
NICKEL

Ni 2061

Consumable
UNS N0220
dissimilar me
NICKEL — C
Ni 4060 or N

Consumable
themselves,

Ni 5504

Consumable

Ckel base alloys should be sought from the manufacturer.

5 of this classification are used for welding wrought and cast forms of commercially pure nick

D or UNS N02201, welding the clad side of nickel-clad steel and surfaeing of steel, as
tal welding.

DPPER

4061

5 of these classifications are used for welding_nickel-copper alloys such as UNS |
Welding the clad side of nickel-copper alloy-clad stee}, and surfacing of steel.

5 of this classification are used for welding age-hardening nickel-copper alloy (UNS NO55(

using tungsteén inert gas welding, gas-shielded metal*arc welding, submerged arc welding, and plasma a

The weld m¢g
NICKEL — C
Ni 6072

Consumable
50/50 nickel/|
casting repa

atmospheres

Ni 6076

tal will age harden on heat treatment,

HROMIUM

5 of this classificationare used for gas-shielded metal arc welding and tungsten inert gas
Chromium alloyyoverlaying steel, cladding nickel-chromium alloy onto nickel-iron-chromium f{
ir. The weld/metal is resistant to high-temperature corrosion, including fuel-ash cdg
containing stlphur and vanadium.

Consumable

el such as
vell as for

104400 to

0) to itself
¢ welding.

welding of
ubing, and
rrosion in

5

of this classification are used for welding nickel-chromium-iron alloy such as UNS N

6600 and

NO6075 to itself, for the clad side of joints in steel clad with nickel-chromium-iron alloy, for surfacing steel with
nickel-chromium-iron weld metal, and for joining steel to nickel-base alloys using the tungsten inert gas welding,

gas-shielded

Ni 6082

metal arc welding, submerged arc welding, and plasma arc welding.

Consumables of this classification are used for welding nickel-chromium alloys, e.g. UNS N06075, UNS NO07080,
and nickel-chromium-iron alloys, e.g. UNS N06600, UNS N06601, and nickel-iron-chromium alloys, e. g. UNS
NO08800 and UNS NO08801. They are also used for cladding and for welding dissimilar metal joints. They may be
used for welding nickel steels for cryogenic applications.

10
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NICKEL — CHROMIUM - IRON

Ni 6002

Consumables of this classification are used for welding low-carbon nickel-chromium-molybdenum alloys, especially
UNS NO06022, for welding the clad side in steel clad with low-carbon nickel-chromium-molybdenum alloy, and for
welding low-carbon nickel-chromium-molybdenum alloys to steel and other nickel-base alloys.

Ni 6025

Consumables of these classifications are used for welding nickel-base alloys of similar composition such as UNS

N06025 A JINIQ AN~ NA A7 1l ailais s £ et la : 41 <l Lalaiclod: d t
aptoNS TNOOOUo Vv erasSeXnoit resistance—to UATUAUUTIT, LA s auutT,  airia sutpgimuatiorTarty are use a

temperatufes up to 1200°C.

Ni 6030
Consumables of this classification are used for welding nickel-chromium-molybdenum @lloy such as UNS N06030
to itself, tq steel, to other nickel-base alloys, and for cladding steel with nickel-chromium-molybdenuin weld metal
using tungsten inert gas welding, gas-shielded metal arc welding, and plasma arc welding.
Ni 6052
Consumables of this classification are used for welding high chromiumznickel base alloys such as UNS N06690.
They may also be used for producing corrosion-resistant overlayson low-alloy and stainless steels and for

dissimilar metal joints.

Ni 6062

Consumables of this classification are used for welding.njckel-iron-chromium alloys, e.g. UNS N0880(, and nickel-
chromiumtiron alloys, e.g. UNS N06600, and has particular application to dissimilar material welds. They may be
used for gpplications at temperatures up to about 980 °C but their weld metal does not exhibit optimum oxidation
resistancel and strength above 820 °C.

Ni 6176

Consumables of this classification are“used for welding nickel-chromium-iron alloys, e.g. UNS N06600, UNS
N06601, for the clad side of joints ifi steel with nickel-chromium-iron alloy, and for surfacing steel. They have good
dissimilar metal welding capabilityy They may be used for applications at temperatures up to 980 °C lut their weld
metal doe$ not exhibit optimum-gXidation resistance and strength above 820 °C.

Ni 6601
Consumables of this classification are used for welding nickel-chromium-iron-aluminium alloy such as YJNS N06601

to itself apd to wther high-temperature compositions using tungsten inert gas welding. It is usef for severe
applications where the exposure temperature can exceed 1150 °C.

Ni 6701

Consumables of this classification are used for welding matching nickel-chromium-iron alloys to themselves and to
high temperature alloys for application temperatures up to 1200°C.

Ni 6704
Consumables of these classifications are used for welding nickel-base alloys of similar composition such as UNS

N06025 and UNS N06603. Welds exhibit resistance to oxidation, carburisation, and sulphidation and are used at
temperatures up to 1200°C.
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Ni 6975

Consumables of this classification are used for welding nickel-chromium-molybdenum alloy (UNS N06975) to itself,
to steel, to other nickel-base alloys, and for cladding steel with nickel-chromium-molybdenum weld metal using
tungsten inert gas welding, gas-shielded metal arc welding, submerged arc welding, and plasma arc welding.

Ni 985

Consumables of this classification are used for cladding steel with nickel-chromium-iron weld metal and for joining
steel to nickel-base alloys using tungsten inert gas welding, gas-shielded metal arc welding, submerged arc
welding, and plasma arc welding. The weld metal will age harden on heat treatment. For specific information

concerning age-heardentng,constuitthe-stpplieror-thestppherstechnicaHiterature:

Ni 7069

Consumablep of this classification are used for cladding steel with nickel-chromium-iron weld\metal and|for joining
steel to nicKel-base alloys using tungsten inert gas welding, gas-shielded metal arc welding, subnjerged arc
welding, and|plasma arc welding. The weld metal will age harden on heat treatment.

Ni 7092

Consumablep of this classification are used for welding nickel-chromium-iron, altoy such as UNS NO66p0 to itself
using tungsten inert gas welding, gas-shielded metal arc welding, submergéd, arc welding, and plasma afc welding.
The higher niobium content of the consumables is intended to minimise‘eracking where high welding stfesses are
encountered| as in thick-section base metal.

Ni 7718

Consumablef of this classification are used for welding nickel-chromium-niobium-molybdenum alloy su¢h as UNS
NO7718 to itself using tungsten inert gas welding. The weld metal will age harden on heat treatment. Hor specific
information doncerning age hardening, consult the supplier or the supplier's technical literature.

Ni 8025

Consumablep of this classification deposit.weld metals of higher chromium content than Ni 8125 gr Ni 8065
consumableg. They are used for welding\copper alloyed chromium-nickel-molybdenum alloys, e.g. UNS N08904
and nickel-irgn-chromium molybdenum altoys, e.g. UNS N08825. They may also be used for surfacing of|steel.

Ni 8065 or N| 8125

Consumablep of these classifications are used for welding copper alloyed chromium-nickel-molybdenum alloys,
e.g. UNS N@8904 and nickel-iron-chromium-molybdenum alloys, e.g. UNS N08825. They may also bg used for
surfacing of $teel; a nickel alloy barrier layer is typically applied prior to weld overlay.

NICKEL — MPLYBBENUM

Ni 1001

Consumables of this classification are used for welding nickel-molybdenum alloy UNS N10001.

Ni 1003

Consumables of this classification are used for welding nickel-molybdenum alloy such as UNS N10003 to itself, to
steel, to other nickel-base alloys, and for cladding steel with nickel-molybdenum weld metal using tungsten inert

gas welding,

Ni 1004

and gas-shielded metal arc welding.

Consumables of this classification are used for welding dissimilar metal combinations of nickel-base, cobalt-base,
and iron-base alloys.

12
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Ni 1008 or Ni 1009

Consumables of this classification are used for welding 9% nickel steel such as UNS K81340 to itself using
tungsten inert gas welding, gas-shielded metal arc welding and submerged arc welding.

Ni 1062
Consumables of this classification are used for welding nickel-molybdenum alloys especially UNS N10629, for

welding the clad side in steel clad with a nickel-molybdenum alloy, and for welding nickel-molybdenum alloys to
steel and other nickel-base alloys.

Ni 1066

N10665, for
um alloys to

Consumables of this classification are used for welding nickel-molybdenum alloys especially( NS
welding the clad side in steel clad with a nickel-molybdenum alloy, and for welding nickel-molybder
steel and ¢ther nickel-base alloys.

Ni 1067
b to itself, for

Henum alloys
welding, and

Consumables of this classification are used for welding nickel-molybdenum alloy'suich as UNS N1067
welding the clad side of joints in steel clad with nickel-molybdenum alloy and for welding nickel-molyb
to steel apd to other nickel-base alloys using tungsten inert gas welding, gas-shielded metal arc
plasma ar¢ welding.

Ni 1069

Consumables of this classification are used for welding dissimilar metal combinations of nickel-base,| cobalt-base,

and iron-bpse alloys.
NICKEL —{CHROMIUM — MOLYBDENUM
Ni 6012

Consumable intended for welding high alloyed’austenitic stainless steels of 6-Mo type. The weldmentg exhibit very

good residtance to pitting and crevice cottosion in chloride-containing environments. The low Nb content improves
weldabilityf.

Ni 6022

Consumables of this classification are used for welding low carbon nickel-chromium-molybdenum alloys, especially
UNS NO06022, and chromtium-nickel-molybdenum austenitic stainless steels; for welding the clad side] in steel clad
with low cérbon-nickel-chromium-molybdenum alloy and joining low-carbon-nickel-chromium-molybdepum alloys to
steel and pther nickelbased alloys, and for surfacing of steel with nickel-chromium-molybdenum alloyg.

Ni 6057

The nomirfarcomposition (weight %) of fitter metatof this ctassification s 60 N, 30 Cr, 10 Mo, Consumables of this

classification are used for corrosion-resistant (especially excellent to crevice corrosion) overlaying with tungsten
inert gas welding, gas-shielded metal arc, and plasma arc welding processes.

Ni 6058 or Ni 6059

Consumables of this classification are used for welding low-carbon nickel-chromium-molybdenum alloys, especially
UNS NO06059 and chromium-nickel-molybdenum austenitic stainless steels, for welding the clad side in steel clad
with low-carbon nickel-chromium-molybdenum alloy, and for welding low-carbon nickel-chromium-molybdenum
alloys to steel and other nickel-base alloys.

Ni 6200

Consumables of this classification are used for welding the nickel-chromium-molybdenum alloy UNS N06200 to
itself, to steel, to other nickel-base alloys, and for cladding steel.
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Ni 6276

Consumables of this classification are used for welding low carbon nickel-chromium-molybdenum alloys, especially
UNS N10276, for welding the clad side in steel clad with low carbon nickel-chromium-molybdenum alloy, and for
welding low carbon nickel-chromium-molybdenum alloys to steel and other nickel-base alloys.

Ni 6452 or Ni 6455

Consumables of these classifications are used for welding low-carbon nickel-chromium-molybdenum alloys,
especially UNS N06455, for welding the clad side in steel clad with low-carbon nickel-chromium-molybdenum alloy,

and for welding low-carbon nickel-chromium-molybdenum alloys to steel and other nickel-base alloys.

Ni 6625

Consumablefp of this classification are used for welding nickel-chromium-molybdenum alloys Lespegially UNS
N06625, to themselves and to steel, and for surfacing steel with nickel-chromium-molybdenum alloys| The weld
metal is comparable with UNS NO6625 in resistance to corrosion.

Ni 6650

Consumablep of this classification are used for welding low-carbon nickel-chtomium-molybdenum glloys and
chromium-nigkel-molybdenum austenitic stainless steels for offshore and chemical industry applicationg e.g. UNS
N08926. They are also used for cladding and for welding dissimilar metal joints such as low-carbon nickel-
chromium-mplybdenum alloys welded to carbon steel or nickel-base alloys. They may also be used for the welding
of 9% nickel gteel.

Ni 6660

Consumable| of this classification are used for gas-shielded>metal arc welding and tungsten inert gas welding of
superduplex,| superaustenites, cryogenic 9 % Ni steels and for coating of low alloyed steels. Compared o Ni 6625,
the weld metal shows a good or better corrosion resistance, no hot cracking problem and a good toughrjess at low
temperature for cryogenic applications.

Ni 6686

Consumablep of this classification are used.for welding low-carbon nickel-chromium-molybdenum alloys,| especially
UNS NO06686% and chromium-nickel-molybdenum austenitic steels, for welding the clad side in steel clagl with low-
carbon nickel-chromium-molybdenum.alloy, and for welding low-carbon nickel-chromium-molybdenun alloys to
steel and other nickel-base alloysand for surfacing of steel with nickel-chromium-molybdenum-tungsten alloys.

Ni 7725

Consumablep of this classification are used for welding high strength corrosion resistant nickel alloys|especially
UNS NO772% and UNS'N09925, to themselves and to steel, and for surfacing with high strength nickel-chromium-
molybdenum| alleyy’Post weld precipitation hardening is required to develop maximum strength; a varig¢ty of heat
treatments can’be used.

NICKEL — CHROMIUM — COBALT

Ni 6160

Consumables of this classification are used for welding the nickel-cobalt-chromium-silicon alloy (UNS N12160) to
itself using the tungsten inert gas, gas-shielded metal arc, and plasma arc welding processes. This alloy is
sensitive to iron pickup. Alternative filler metals are required to weld the base alloy to iron bearing alloys. The weld
metal has excellent resistance to sulphidation and chloride attack in both reducing and oxidising environments, and
can withstand temperatures up to 1200°C.
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