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Argon Ar+  Ar/He  Ar/He(70/30) 
4.8 0.03%NO (70/30) +0.03%NO 

Arc stability + ++ + ++
Control of the weld pool + ++ + ++
Fusion behaviour weld pool + + ++ ++
Low undercut + ++ + ++
Low amount of spatter ++ ++ ++ ++
Brightness of the weld ++ ++ + ++
Regularity of the surface of the weld ++ ++ + ++
Total (+) 10 13 9 14

Introduction
The use of aluminium has increased dramatically over
the last couple of years and so has the welding of alu-
minium. Great effort is currently put into increasing the
knowledge how to weld aluminium in a more produc-

tive and quality oriented environment. This also means
that there is a continuous development of welding con-
sumables, such as shielding gases.

Table 1. Welders
subjective opinion
comprising of an
average of four different
positions. ++ excellent,
+ good, 0 satisfactory, 
- poor, — very poor.

Figure 1. Probability of being
exposed to ozone levels
exceeding the TWA value 
(0.1 ppm) during welding with
different metals and methods

Adding NO to the Argon or Argon/
Helium mixture does the trick
Johan Lindström, and Ola Runnerstam, AGA AB, Sweden

The effect of NO (nitrogen monoxide) as an additive in shielding gases
has been used successfully for many years as a patented solution to 
reduce ozone levels in the welders breathing zone. New findings have
concluded that the NO addition also has a very good effect on the 
welding properties in MIG and TIG welding of aluminium. Adding NO 
remarkably stabilises the arc, giving an improved control of the weld 
pool and results in a more regular surface of the weld together with a
substantial increase of the penetration. 
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Ozone Reduction
Many gas companies are today offering shielding gases
for aluminium welding where additives are included in
small amounts. Oxidising elements like O2 and N2 has
been added in ppm levels to argon and argon/helium
mixtures. AGA has, since the mid-seventies, marketed
such a product range for all shielding gas applications
under the registered trademark MISON®. This group
of shielding gases all has the additive NO as a common

factor.The ozone formation when welding aluminium is
higher than compared with welding other materials.
Ozone is a colourless, highly toxic gas which affect the
mucous membranes mainly in the respiratory passages.
Symptoms of excessive ozone exposure include irrita-
tion or burning in the throat, coughing, chest pain and
wheezing. The NO component in the MISON shielding
gases have for many years successfully been used to re-
duce the ozone levels that the welder is subjected to
during welding. This results in a better overall working
environment and, consequently, less absence.

Due to the significantly more stable arc that the
NO in the shielding gas component provides, result-
ing in a more controlled weld pool, the welder can
more readily weld in difficult positions. Less under-
cutting is another advantage experienced when using
the NO containing shielding gas. Table 1 compares ar-
gon, argon+NO, argon/helium and argon/helium+NO
from manual AC-TIG welding. The data is derived as
an average of positional welding in four different 
positions.

Improves Arc Stability
The stability of the arc always decrease with an in-
creasing amount of helium in the argon shielding gas.
This is often considered a problem, especially in TIG
welding. The addition of 0.03% NO stabilises the arc
and makes positional welding easier. In some positions
where helium-rich shielding gases are difficult to use
due to the unstable arc, the NO containing gas can
more readily be used. The stabilising effect can be re-
corded on an x/t recorder and printed confirming the
more stable arc. (see Fig. 2a and Fig. 2b showing signals
from the x/t recorder of current and voltage in TIG-AC
welding).
Increased Penetration
The increase in penetration when adding 0.03% NO, es-
pecially in AC-TIG welding, is dramatic. As can be seen
in Fig. 3, only adding 0.03% of NO to argon increases the
penetration with nearly 46% comparing to argon. Using
an argon/helium, 70/30 mixture, increases the penetra-
tion as can bee expected due to the higher arc power and
heat that helium provides. Adding NO to the same mix-
ture increases the penetration even further coming up to
nearly the double penetration compared to argon.

Reducing filler metal
The addition of NO results in a flatter weld bead. Fig-
ure 4 illustrates the difference (percentage) in height of
the bead (excess weld bead), in this case for MIG weld-
ing, using argon, argon+0.03%NO, argon/helium and
argon/helium+0.03%NO. Although the difference in
percentages are relatively small, it is clear that the addi-
tion of 0.03% NO consequently results in less reinforce-
ment of the welds as can be seen in Figure 4. In the case
of argon/helium+0.03% NO the difference is over 15%,
which can be considered significant. This also means a
significant reduction in required filler material, result-
ing in a significant cost saving.

Figure 2a: Shielding gas: argon + 30 % helium.

Figure 2b: Shielding gas: argon + 30 % helium + 0.03% NO.

Figure 3. Differences in depth (penetration) of the weld
compared to argon.
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How to reduce porosity
The occurrence of porosity represent a major problem
to aluminium welding companies, many times giving a
high rejection rate and therefore increasing cost. The
porosity is caused by hydrogen trapped in the metal as
it cools. The sources of hydrogen are many, such as
moisture from the air, moist entrapped in the oxide
layer of the metal as well as oil and grease on the met-
al surface. Proposed solutions to minimise porosity are
manifold, welding with a helium-rich shielding gas is
one measure that under some conditions minimises po-
rosity. The extra heat that the helium results in causes
the melt to cool slower, resulting in degassing of the
melt pool.

A major cause of porosity is moisture entering the
weld though the welding torch. This moisture does not
come from the shielding gas, which has a moisture con-
tent generally below 4 ppm. Often it is either a result of
condensation within the gas hoses that transports the
gas from the piping system or cylinder to the torch, or
as a result of moisture pickup from the circulated water
in the cooling system running in the same hose package.
Measurements in production environments of up to 400
ppm, resulting in heavy porosity, have been made. The
moisture levels are especially high in the mornings,
when the welding starts because the system has been in-
operative during the night. During the night condensa-
tion has occur. If the system is purged continuously
during the night with 1 l/min the moisture levels in the
morning are, in most cases below 20 ppm. The cost of
purging with 1 l/min is minor relative to the cost savings
that can be achieved. This also requires that the right
material is used in the gas hoses. Materials like rubber
and PVC adsorbs more moisture than for example PE.
Different brands of torches act differently, some torch-
es allows air to pass in resulting in a heavy black layer
next to the weld, but also allows the atmosphere’s mois-
ture to get in to the weld.

Conclusions
Adding NO to the argon or argon/helium mixture in-
creases the quality and raises the productivity when
welding aluminium. The most applicable and effective
way of reducing porosity is to see to that proper hoses
and torches are used and that the hoses are purged suf-
ficiently. The advantages of using 0.03%NO in argon
and argon/helium mixtures can be summarised
• A remarkably more stable arc
• Makes positional welding easier
• Deeper penetration
• Very regular welds
• Less excess weld bead
• Less ozone

The experiences is that adding NO to the argon or
argon/helium mixture results in increased quality and
productivity which in turn increases customers compet-
itive strength.
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Figure 4. Difference
in height (rein-
forcement) of the
weld compared to
argon (MIG welding)


