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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

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

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

The
adop

main task of technical committees is to prepare International Standards. Draft Internation
ed by the technical committees are circulated to the member bodies fer\Woting. Publi

Interpational Standard requires approval by at least 75 % of the member bodiescasting a vote.
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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.

4175 was prepared by Technical Committee ISO/TC 44, Welding and allied processes, S
Welding consumables.

second edition cancels and replaces the first editioh (ISO 14175:1997) which has bee
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ests for official interpretations of any aspect\of this International Standard should be di
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INTERNATIONAL STANDARD

ISO 14175:2008(E)

Welding consumables — Gases and gas mixtures for fusion
welding and allied processes

1 3

This
fusio

— fungsten arc welding (Process 141);

— 4

— plasma arc welding (Process 15);

— plasma arc cutting (Process 83);

— arc braze welding (Process 972).

NOTE

The
gase
seled

Gas
point

Gassg
proce

Fuel
cove

Scope

International Standard specifies requirements for the classification of gases and gas mix
n welding and allied processes including, but not limited to:

as-shielded metal arc welding (Process 13);

hser welding (Process 52);

aser cutting (Process 84);

Process numbers are in accordance-with ISO 4063.

purpose of this International Standard is to classify and designate shielding, backing, proce
5 in accordance with their chemical properties and metallurgical behaviour as the basi
tion by the user and to simplify-the possible qualification procedures.

burities and mixing tolerances are specified as delivered by the supplier (manufacturer) a
of use.

s or gas mixtures' may be supplied in either liquid or gaseous form, but when used for weld
sses, the gases are always used in the gaseous form.

jases, such as acetylene, natural gas, propane, etc., and resonator gases, as used in gas Iz
ed by\this International Standard.

ures used in

s and assist
5 for correct

hd not at the

ng and allied

sers, are not

Transportation and handling of gases and containers shall be In accordance with local, national and regional
standards and regulations as required.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 31-0:1992, Quantities and units — Part 0: General principles

©1S0

2008 — All rights reserved


https://standardsiso.com/api/?name=777532c954a4769616445d374af2a9a3

ISO 14175:2008(E)

3 Terms

and definitions

For the purposes of this document, the following terms and definitions apply.

3.1
base gas

major or only component of a pure or mixed gas

3.2
classificatio

n

number of this International Standard, followed by the symbol for the gas or gas mixture (main group and sub-

group)

3.3
component
gaseous sub

EXAMPLE
gas.

3.4
container
vessel used

3.5
designation
classification

NOTE Sy

EXAMPLE

3.6
impurity
gaseous sub

3.7
mixture
gas consistin

3.8

nominal val
percentage V
composition

3.9

stance that is essential to the performance of the gas mixture

In a mixture containing 11 % of CO, in argon, CO, is considered a component While argon is thg

or the shipment and/or storage of pure or mixed gases in a gaseous or liquid state

plus the symbols for all chemical components plus the'nominal composition in volume percs
mbols for chemical components are given in 5.2.

A mixture of argon containing 11 % CO, is\designated as ISO 14175-M20-ArC-11.

stance with chemical composition ‘different from the base gas, component or gas mixture

g of two or more camponents

e
alue of alcomponent, quoted by the manufacturer or supplier, which corresponds to the ge
hiven by the designation

symbol

main-group and sub-group of a gas mixture

NOTE

EXAMPLE

Symbols are given in Table 2 (see also 5.1).

The symbol for a mixture of argon containing 11 % CO, is M20.

base

nt

neral
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4 Properties of gases

4.1 General

ISO 14175:2008(E)

Relevant physical and chemical properties of the gases considered in this International Standard are given in

Table 1.

Table 1 — Properties of gas components

o Density @ ie:iﬂ:l’i Boiling point Reactivity
Type of gas Usl;,m (@ir=1293) | = i v(::lzii?ng
kg/m3 °C ’

Argon Ar 1,784 1,380 -185,9 Inert
Helium He 0,178 0,138 - 268,9 Inert
Carbon dioxide Co, 1,977 1,529 -78,55" Oxidizing
Oxygen 0, 1,429 1,105 < 183,0 Oxidizing
Nitrogen N, 1,251 0,968 -195,8 Low reactivg ©
Hydrogen H, 0,090 0,070 -252,8 Reducing

a8  Specified at 0 °C and 0,101 MPa (1,013 bar).

b

C

considered by the user.

Sublimation temperature (solid to gas transition temperature).

The behaviour of nitrogen varies with different materials and applications. Possible influences must

4.2 [ Rounding-off procedure

For gurposes of determining compliance with the requirements of this International Standard, th

valugs obtained shall be subjected to~the rounding-off rules of ISO 31-0:1992, Annex B, R
meagured values are obtained by equipment calibrated in units other than those of this Internatio

the measured values shall be converted to the units of this International Standard before roung

average value is to be compared to the requirements of this International Standard, rounding off
only after calculating the average. In the case where the testing standard cited in the normative

this rlnternational Standard contains instructions for rounding off that conflict with the instrug
ational Standard;’the rounding-off requirements of the testing standard shall apply. The

Inter|

resulis shall fulfill the'requirements of the appropriate table for the classification under test.

5 Classification and designation

e actual test
ble A. If the
hal Standard,
ing off. If an
thall be done
references of
tions of this

rounded-off

5.1 -Classification

5.11

General

Gases and gas mixtures shall be classified by the number of this International Standard, followed by the
symbol for the gas in accordance with Table 2.

NOTE

© 1SO 2008 — All rights reserved
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5.1.2 Main group

The letter codes and numbers used for the main groups are:

— l:inert gases and inert gas mixtures;

— M1, M2 and M3: oxidising mixtures containing oxygen and/or carbon dioxide;
— C: highly oxidising gas and highly oxidising mixtures;

— R:reducing gas mixtures;

— N:low rlactive gas or reducing gas mixtures, containing nitrogen;
— O: oxygen;

— Z: gas nixtures containing components not listed or mixtures outside the composition ranges listed in
Table 2.

5.1.3 Sub-group
The main gfoups, except Z, are divided into sub-groups based on the~presence and level of different

components [having an influence on the reactivity (see Table 2). The valUes’indicated in Table 2 are nominal
values.

5.1.4 Clasgification examples

EXAMPLE 1 For a gas mixture containing 6 % carbon dioxide,4,% oxygen in argon:
Classification: ISO 14175 — M25

EXAMPLE 2 For a gas mixture containing 30 % helium in argon:

Classification:  1SO 14175 —{3

EXAMPLE 3 For a gas mixture containing-5 % hydrogen in argon:

Classification: 1ISO14175 - R1

EXAMPLE 4 For a gas mixture-containing 0,05 % of oxygen in argon:

Classification: ISO 14175-Z

5.2 Desig[:tion

5.21 General

Gases and gas mixtures are designated by the classification (see 5.1) and the symbols of their chemical
components as below, followed by the corresponding nominal composition in volume percent:

— Ar: argon
— C: carbon dioxide
— H:  hydrogen

— N: nitrogen

4 © 1SO 2008 — Al rights reserved
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— O: oxygen
— He: helium

The base gas symbol shall be followed by the symbols for the other components in decreasing order of
percent, followed by the nominal composition values, in volume percent, which are separated by a dash.

5.2.2 Designation examples

EXAMPLE 1 For a gas mixture containing 6 % carbon dioxide, 4 % oxygen in argon:

Classification: I1ISO 14175 — M25

Designation: ISO 14175 — M25 — ArCO - 6/4

EXAMPLE 2 For a gas mixture containing 30 % helium in argon:

Classification: ISO 14175 —13

Designation: ISO 14175 - 13 — ArHe — 30

EXAMPLE 3 For a gas mixture containing 5 % hydrogen in argon:

Classification: ISO 14175 - R1

Designation: ISO 14175 -R1-ArH-5

EXAMPLE 4 For a gas mixture containing 7,5 % argon, 2,5% carbon dioxide in helium:
Classification: ISO 14175 - M12

Designation: 1ISO 14175 — M12— HeArC — 7,5/2,5

For gas mixtures containing components*listed, but outside the ranges in Table 2, the letter Z prefixes the
symbol for the base gas and symbols:for components as above, followed by the nominal compogition values,
in volume percent, which are separated by a dash.

EXAMPLE 5 For a gas mixture.containing 0,05 % of oxygen in argon:
Classification: ISO 14175-Z

Designation: ISO 14175 -Z - ArO - 0,05

For gas mixtufes containing components not listed in Table 2, the letter Z prefixes the symbol for the base gas

and gymbalsfor components as above, but with a plus sign preceding the unlisted component, followed by the
nomiphal-composition values, in volume percent, which are separated by a dash.

EXAMPLE 6 For a gas mixture containing 0,05 % of xenon, chemical symbol Xe, in argon:
Classification: ISO 14175 -2

Designation: ISO 14175 - Z — Ar+Xe — 0,05

© 1SO 2008 — Al rights reserved 5
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Table 2 — Classification of process gases for fusion welding and allied processes

Symbol Components in nominal percentage of volume
Main Sub- Oxidizing Inert Reducing Low reactivity
group | group co, 0, Ar He H, N,
I 1 100

2 100
3 balance 0,5<He <95

M1 1 05<CO, <5 halance @ 05<H, <5
2 0,5<C0O, <5 balance 2
3 0,5<0,<3 | palance?
4 05<CO,<5| 05<0,<3 | palance?

M2 0 5<C0O, <15 balance 2
1 15<C0O, <25 balance @
2 3<0,<10 balance 2
3 0,5<C0O,<5 3<0,<10 balance 2@
4 5<CO,; <15 | 05<0,<3 | bpalance?
5 5<C0O, <15 3<0,<10 balance 2
6 15<CO, <25 | 05<0,<3 balance 2
7 15<C0O, <25 | 3<0,<10 balance @

M3 1 25 <CO, < 50 balance 2
2 10<0,<15 balance 2
3 25<C0O0,<50 | 2<0,<10 balance 2
4 5<C0O, <25 10 <Ox)k 15 balance 2@
g 25<C0O, <50 | M9<0,<15 balance 2

C 1 100
2 balance 0,5<0,<30

R 1 balance 2 05<H,<15
2 balance 2 15 <H; <50

N 1 100
2 balance 2 05<N,<5
3 balance 2 5<N, <50
4 balance @ 0,5<H,<10 0,5<N,<5
5 0,5 <H, <50 balance
1 100

4 Gas mixtures containing components not listed, or mixtures outside the composition ranges listed.?

a

b

Two gas mixtures with the same Z-classification may not be interchangeable.

For the purpose of this classification, argon may be substituted partially or completely by helium.

© 1SO 2008 — All rights reserved
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Tolerances of mixtures

Mixture tolerances apply to the volumetric percentage of the components in accordance with Table 3.

Table 3 — Mixture tolerances

Component gas nominal concentration

o Allowable tolerance
0

>5 + 10 % of the nominal
1t05 + 0,5 % absolute
<1 Not specified in this International Standard

EXAMPLE 1 An addition of 25 % carbon dioxide nominal value shall not vary by more than +'2,5% (f
27,5 %).

EXAMPLE 2 An addition of 2,5 % oxygen shall not vary by more than + 0,5 % (from 2,0 _%*to 3,0 %).

7 Purities and dew point

The purity and dew point of gas components and gas mixtures shallmeet the requirements of Ta

Mois{ure can be expressed as concentration in ppm (parts per million) or as dew points at 0,101

Purities and moisture contents for special gas mixtures ate.hot specified in this International Stan

8

Testing

Testihg of gases and gas mixtures for composition and impurity may be carried out by the ma
supplier using established standards for-testing and control (see also Bibliography). The results
shall [fulfil the requirements given in Tables 2 and 3.

fom 22,5 % to

J>Ie 4.
IPa in °C.

jard.

hufacturer or
bf the testing

Any sgpecial or additional testing(requirements should be agreed between the purchaser and the fnanufacturer
or supplier.
Tlable 4 — Minimum\requirements on purities and moisture contents of gases and gas mixtures
Purity Dew point at Moisture
Main groups/gas % by volume 0,101 MPa ppm max.
minimum °C volume
| inert 99,99 -50 40
M12@ gas mix 99.9 —50 40
M2 @ gas mix 99,9 —44 80
M3 @ gas mix 99,9 -40 120
ca carbon dioxide 99,8 -40 120
R reducing 99,95 -50 40
N nitrogen 99,9 -50 40
0] oxygen 99,5 -50 40
NOTE For certain applications a higher purity and/or lower dew point may be
recommended to avoid possible oxidation and contamination
@ Nitrogen: 1 000 ppm maximum.
© 1SO 2008 — Al rights reserved 7
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