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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-g

avernmental in liaison with 1SO_also take part in the waork 1SQO collaborates clo

ly with the

Interr

Interr

The main task of technical committees is to prepare International Standards. Draft\internation

adop
Intern

Attention is drawn to the possibility that some of the elements of this document may be the sub

rights

ISO 7
SC3

This

revised.

Requests for official interpretations of any aspect-of this International Standard should be di
Secretariat of ISO/TC 44/SC 3 via your national standards body. A complete listing of these b

foung

ational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization
ational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, F
ed by the technical committees are circulated to the member bodies for\Woting. Publi
ational Standard requires approval by at least 75 % of the member bodies-casting a vote.

. ISO shall not be held responsible for identifying any or all such patent rights.

4034 was prepared by Technical Committee ISO/TC 44, Welding and allied processes, S
Welding consumables.

second edition cancels and replaces the first edition (ISO 24034:2005), which has bee
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Introduction

This International Standard proposes a classification in order to designate solid wire electrodes, solid wires
and rods in terms of their chemical composition.

There is no unique relat|onsh|p between the product form (solid W|re electrodes, SO|Id wires or rods) and the
welding proce ing or
laser beam welding). For this reason, SO|Id wire electrodes, solid wires and rods may be classified in terms of
their chemical composition.

In this Interngtional Standard, the symbol of the welding process is not used, because

a) different|joining processes are performed with the same chemical component consumable;
b) the producer is not able to determine the process symbol before shipping.

Also, it shoyld be noted that the mechanical properties of all-weld metal test’specimens or welded foints
produced by|welding consumables will vary from those obtained in productiotjoints because of differenges in

welding prodedure and the base-metal alloy. For this reason, the mechanical properties of all-weld metal or
welded jointg for titanium-welding consumables are not specified in this\classification.

iv © 1SO 2010 — All rights reserved
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Welding consumables — Solid wire electrodes, solid wires
and rods for fusion welding of titanium and titanium alloys —

Classification

1 $cope

This [International Standard specifies requirements for the classification of solid wiré€lectrodes, solid wires
and fods for fusion welding of titanium and titanium alloys. The classification is based on their chemical
composition.

The fompositions of solid wire electrodes for metal inert gas (MIG) welding are the same @s solid wire
electfodes, solid wires and rods for tungsten inert gas (TIG) arc welding, plasma arc welding| laser beam
welding, and other fusion welding processes.

2 ormative references

The following referenced documents are indispensable. for the application of this document. For dated

refer
docu

ISO §

proddct, dimensions, tolerances and markings

ISO

nces, only the edition cited applies. For undated references, the latest edition of th
ment (including any amendments) applies.

44, Welding consumables — Technical~delivery conditions for filler materials and fluxe:

4344, Welding consumables — Procurement of filler materials and fluxes

ISO

3

The ¢lassification_is_divided into two parts:

a)

b)

0000-1:2009, Quantities and)units — Part 1:General

lassification

e firstypart gives a symbol indicating the product to be identified, see 4.1;

e-second part gives a symbol indicating the chemical composition of the solid wire eleq

b referenced

— Type of

trodes, solid

4

+ ol pu | T all
Wires—anc TOUS, SCC TAulc T,

4 Symbols and requirements

4.1

Symbol for the product

The symbol for the solid wire electrodes, solid wires and rods shall be S.
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42 Symb

ol for the chemical composition

The numerical symbols in Table 1 indicate the chemical composition of a solid wire or rod, determined under
the conditions given in Clause 6. The first two digits indicate the alloy group. See Annex A for an explanation
of the numerical symbols.

The optional additional chemical symbols in Table 1 indicate the chemical composition and include an
indication of the characteristic alloying elements.

5 Mechanical properties

Mechanical g

6 Chemi

Chemical an
also footnote
made to estq

7 Round

For purpose
values obtai
measured vd
the measure
average valy
only after ca
this Internat
International
shall fulfil the

roperties of all-weld metal or welded joints are not part of this classification.

ical analysis

plysis shall be performed on specimens of the product or the stock frommwhich it is made
c to Table 1. Any analytical technique may be used but, in cases of dispute, reference sh
blished published methods, agreed between the contracting parties.

ing procedure

5 of determining compliance with the requirements of this International Standard, the actus
hed shall be subjected to the rounding rules of 1SO 80000-1:2009, Annex B, Rule A.

lues are obtained by equipment calibrated in units, other than those of this International Stan
d values shall be converted to the units of. this' International Standard before rounding.
e is to be compared to the requirements of-this International Standard, rounding shall be
culating the average. In the case where the testing standard cited in the normative refereng
onal Standard contains instructions “for rounding that conflict with the instructions o

requirements of the appropriate table for the classification under test.

8 Retes

If any test fgils to meet the requirement, that test shall be repeated twice. The results of both retests
meet the requirement. Specimens for the retest may be taken from the original test sample or from a ne
sample. For [chemical analysis, retests need be only for those specific elements that failed to meet the
requirement.|If the results-of one or both retests fail to meet the requirement, the material under test sh

considered

not megting the requirements of this specification for that classification.

In the event fhat)during preparation or after completion of any test, it is clearly determined that prescrib
proper procedurées were not followed in preparing the weld test sample or test specimen(s), or in condt

See
Bl be

| test
f the
dard,
If an
done
es of

this

Standard, the rounding requirements.of the testing standard shall apply. The rounded-off rg¢sults

shall
v test
r test
Bl be

ed or

cting

the tests, the test shall be considered invalid, without regard to whether the test was actually completed, or
whether the test results met, or failed to meet, the requirement. That test shall be repeated, following proper
prescribed procedures. In this case, the requirement for doubling the number of test specimens does not

apply.

9 Technical delivery conditions

Technical de

livery conditions shall meet the requirements of ISO 544 and ISO 14344.
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10 Designation

The designation of solid wire electrodes, solid wires and rods shall follow the principles given in the examples
below.

EXAMPLE 1 A solid wire (S) for fusion welding that has a chemical composition within the limits for the alloy
symbol Ti 6402 (TiAlI6V4B) of Table 1 is designated as follows:

Solid wire ISO 24034 - S Ti 6402

or alternatively:

Solid wire ISO 24034 — S Ti 6402 (TiAl6V4B)

EXAMPLE 2 A solid rod (S) for fusion welding is designated as follows:
Solid rod ISO 24034 - S Ti 6402

or altgrnatively:

Solid rod ISO 24034 - S Ti 6402 (TiAl6V4B)

wherg, for the two examples

IISO 24034 is the number of this International Standard;

$ is the product form (see 4.1);
Ti 6402 is the chemical composition of welding eansumable (see Table 1);
TiAl6V4B is the optional chemical symbol for-ehemical composition Ti 6402 (see Table 1).

© 1SO 2010 — All rights reserved 5
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Annex A
(informative)

Explanation of classification symbols for chemical composition

A.1 General

The four-dig
International
alloys) desig
two digits ind

Titanium allg
body-centreg

t symbols for chemical composition of solid wire electrodes, solid wires and rods' irj
Standard are taken from the last four digits of the UNS (unified numbering system formetal
hations for the alloy compositions. The first two digits indicate the general alloy group. Th
icate modifications of the basic alloy within the group.

ys can exist at room temperature as hexagonal close-packed crystal strdcture (alpha al

this
5 and
b |ast

oys),

cubic crystal structure (beta alloys), or a mixture of the two crystal structures. Pure tit3

exists at room temperature in the alpha crystal structure. Addition of alloying eleménts can change the

temperature
“alpha + betd

stabilize alpha, while vanadium, molybdenum, chromium, and copper aectto stabilize beta. All beta

(called “meta
International

NOTE Al

A.2 Alloy
Alloy group (
only in resp¢
of 425 MPa,
A.3 Alloy
Alloy group 2

or ruthenium
reducing aci

A.4 Alloy

stable-beta”) are not normally produced as welding filler metals, so none are classified i
Standard.

percentages mentioned in this annex are "by mass".

group 01

1 (alloys 0100, 0120, 0125, and 0130Q)\eonsists of commercially pure titanium. The alloys
ct to their oxygen content. In generalyhigher oxygen results in higher strength, 550 MPa in
but lower ductility. These are alpha-alloys.

group 22

2 (alloys 2251, 2253,-and 2255) consists of titanium with deliberately small addition of pallg
with low oxygen./Palladium and ruthenium enhance the corrosion resistance of titanit

group-24

media, creviCe=corrosion situations, and hot oxidizing chloride brines. These are alpha alloys.

nium
oom-

structure to traces of beta in alpha (often termed “near-alpha” alloys) or part beta (tgrmed
alloys), depending upon the alloy elements and amounts added. Aluminium and tin dct to

lloys
N this

differ
stead

dium
m in

h and

Alloy group 2

4 (3llove- 2401 2403 and 2405\ like aroun 22 h
O Y SZEA oA 09 oG =4 oo ke group—=—=+

ac daliharataly cmall additinne Af nalladn
aS-GeHPeratery-SHiaraaatoRS—oOtpanraarat

ruthenium but consists of a higher oxygen content giving higher strength (500 MPa instead of 425 MPa).
These are alpha alloys.

A.5 Alloy

group 34

Alloy group 34 (alloys 3401, 3416, 3423, 3443, and 3444) contains about 0,5 % Ni as a deliberate alloying
element. Nickel enhances the corrosion resistance of titanium in reducing acid media, crevice-corrosion
situations, and hot oxidizing chloride brines. These are alpha alloys.
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https://standardsiso.com/api/?name=86b337f5f2eada8b2e41cc2b552c633c

ISO 24034:2010(E)

A.6 Alloy group 35
Alloy group 35 (alloys 3531 and 3533) contains about 0,5 % Co as a deliberate alloying addition. Cobalt

enhances the corrosion resistance of titanium in reducing acid media, crevice-corrosion situations, and hot
oxidizing chloride brines. These are alpha alloys.

A.7 Alloy group 42

Alloy group 42 (alloy 4251) contains about 4 % aluminium, 2,5 % vanadium, and 1,5 % iron. This is an
alpha + beta alloy, having an ultimate tensile strength of around 896 MPa.

A.8 |Alloy group 46

Alloy|group 46 (alloy 4621) contains about 6 % aluminium and 2 % tin, and the additions of 4 % Zirconium and
2 % molybdenum allow it to reach ultimate tensile strength of about 1 000 MPa. It'is’a near-alphalfalloy.

A.9 (Alloy group 48

Alloy|group 48 (alloy 4810) contains about 8 % aluminium, 1 % yManadium, and 1 % molybdendm. This is a
near-alpha alloy, having an ultimate tensile strength of around 950{MPa.

A.1Q Alloy group 51

Alloy| group 51 (alloy 5112) contains about 5 % aluminium, 1 % vanadium, 1 % tin, 1 % molybdenum, and
1 % zirconium. This is an alpha + beta alloy, haying an ultimate tensile strength of around 850 MRa.

A.11 Alloy group 63

Alloy|group 63 (alloys 6321, 6324; and 6326) contains about 3 % aluminium and 2,5 % vanadiug. These are
alphg + beta alloys, having an(uliimate tensile strength of around 700 MPa.

A.12 Alloy group64

Alloy|group 64 (alleys 6402, 6408, 6414, and 6415) contains about 6 % aluminium and 4 % vanadium. These
are alpha + beta/alloys, having an ultimate tensile strength of around 1 000 MPa.

A.13—-Alloy group 82

Alloy group 82 (alloy 8211) contains about 15 % molybdenum, 3 % aluminium, 2,7 % niobium, and 0,25 %
silicon. This is a weldable and heat-treatable beta alloy, having an ultimate tensile strength of around 793 MPa.

A.14 Alloy group 84

Alloy group 84 (alloy 8451) contains 42 % to 47 % niobium. This is an alpha + beta alloy, having an ultimate
tensile strength of around 448 MPa. It has unique shape memory properties.

© 1SO 2010 — All rights reserved 7
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A.15 Alloy group 86

Alloy group 86 (alloy 8641 and 8646) contains about 3 % aluminium, 8 % vanadium, 6 % chromium, 4 %
zirconium, and 4 % molybdenum. This is a weldable and heat-treatable beta alloy, having an ultimate tensile
strength of around 793 MPa. Alloy 8646 includes 0,04 % to 0,08 % palladium for improved corrosion
resistance.

8 © 1SO 2010 — All rights reserved
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