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British Standard Specification for

Tungsten electrodes for inert gas shielded arc welding
and for plasma cutting and welding

Electrodes de tungsténe pour soudage a I’arc en atmosphére inerte, et pour soudage et coupage plasma —

Spécifications

Wolframelektroden fiir das Schutzgasschweien und fiir das Plasmaschneiden und -schweillen

Foreword

This British Standard has been prepared under the direction
of the Welding Standards Committee.

The requirements contained in this standard are based on
those given in 1SO 6848-1984 ‘Tungsten electrodes for inert
gas shielded arc welding, and for plasma cutting and weld-
ing — Codification’ which was prepared by Technical
Committee ISO/TC 44 of the International Organization
for Standardization (1SO) and in the development of which
the United Kingdom played an active part. The differences
between this standard and 1SO 6848 are as follows:

(a) an additional item {f) to 6.5 requires a health warn-
ing to be marked on the package and a safety note has
been added to 6.4;

(b) three additional electrode diameters have been
included in 6.1 to enable existing equipment in the UK
to continue to be used;

British Standards Institution

{c) the advisory annex of 1SO 6848 on conditions of
use has been omitted as it does not fully accord with
UK practice.

For ease of reproduction the text of the international
standard has been amended to incorporate the differences
outlined above, Some terminology and certain conventions
are not identical with those used in British Standards;
attention is drawn especially to the following.

The comma has been used as a decimal marker. In British
Standards it is current practice to use a full point on the
baseline as the decimal marker.

It has been assumed in the drafting of this British Standard
that the execution of its provisions is entrusted to appro-
priately qualified and experienced people.

Compliance with a British Standard does not itself confer
immunity from legal obligations.
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0 Introduction

In inert gas shielded arc welding and in plasma cutting and
welding, it is essential that the electrode be carefully selected.
Its nature, diameter, surface condition and the type of current
used greatly influence work quality and arc stability.

Owing to the development of arc temperatures in the order of
4 Q00 °C, it is necessary to use a metal with an extremely high
melting point for the manufacture of an electrode which is non-
consumable by definition.

Tungsten meets this requirement and, in addition, provides the
advantage of a high thermionic emission; it is therefore a prime
material for making such electrodes.

Certain substances, added during manufacture of the elec-
trodes, promote the electron emission. The most common
substances are: thoria (ThO,), zirconia (ZrQ,), lanthanum
oxide {LaO,) and cerium oxide {CeO,), the amounts of which
range from 0,3 to 4 % depending on the element.

These dopes are responsible for increasing the usable life of the
electrodes because of their higher electron emission, better arc
starting and arc stability. Adding these oxides reduces the risk
of tungsten contaminating the welds.

Given similar diameters, electrodes containing oxides can take
a higher current than pure tungsten ones; lower diameter elec-
trodes therefore may be used. '

The effect of oxide additions is also more noticeable with large
diameter electrodes because of the greater size of the tip
covered with a layer of emissive substance.

1 Scope and field of application

This British Standard lays down requirements for tungsten
electrodes for inert gas shislded arc welding, and for plasma
cutting and welding.

2 Definition

tungsten electrode: Current-carrying bare tungsten rod, with
or without oxide additive, serving as anode or cathode for the
generation of an electric arc.

3 Composition

Tungsten electrodes may contain oxide additives to improve
the emission characteristics.

The chemical composition of these electrodes shall be in accor-
dance with the requirements given in table 1.

4 Designation
The codification of tungsten electrodes is based on their
chemical composition in accordance with table 1:

a) the first letter indicates the primary element;

b) the second letter indicates the oxide additive (the letter
selected is the initial of the element name)}; the following
number is the mean oxide content multiplied by 10.

Table 1 — Codification, compaosition and identification colour

Composition .
Codification Oxide additive 1) Impurities Tungsten Idecr:;(;;l:: §;°“
% (m/m) nature % (m/m) % (m/m}

wp - <020 99,8 green
WT 4 0,35 to 0,55 ThOy <0,20 balance blue
WT 10 0,80 to 1,20 ThO, <0,20 balance yellow
WT 20 1,70 to 2,20 ThOy <0,20 balance red
WT 30 2,80 to 3,20 ThO, <0,20 balance violet
WT 40 3,80 to 4,20 ThO, <0,20 balance orange
wzZ3 0,15 to 0,50 2rQy <0,20 balance brown
wz8 0,70 to 0,90 Zr0y <0,20 balance white
WL 10 0,90 to 1,20 LaO, <0,20 balance black
WC 20 1,80 to 2,20 CeO, <0,20 balance grey

1) The oxide additives are generally finely-dispersed in the tungsten matrix, but the so-called composite elec-
trodes are made up of a pure tungsten core with an oxide coating. This type of electrode combines the qualities
of pure tungsten with those of the tungsten containing oxides, but have the disadvantage that they cannot be

tapered.

2) The composite electrodes shall be identified by a second, pink ring.
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