


The choice of the welding gas shield is to consider the cost, 

efficiency, welding characteristics, and weld quality. It 

experiences in the industrial characteristics and engineering 

that develops universal items or specialized gas shield in the 

markets. Whatever selects the singular gas or plural mixed gas 

for welding that are in consideration of the following factors:

Parent’s materials, thickness, and 
joint types 

Arc welding modes

Welding Speed (Wire molten-speed)

Weld bead includes weld width, 
convexity, penetration depth, and 
surface oxidation status. 

Weld mechanical and chemical 
changes.

Arc clean or 
deoxidization 
characteristics 

Gas purity 

Welding cost 

Smoke/Fume matter 



Welding gas shield includes CO2, Argon, Helium, 
O2, and mixed gas. It protects the melting process 
and keeps outer air away into the weld while 
welding, that of being a media to cause different 
arc characteristics. 

Gas characteristics, not only affects the 
protective effects but also affects the arc status 
and the melting characteristics in the process. In 
compliance with ISO 14175 the gas shield types 
and composition are shown as Table 1: 



I1     100       

I2       100     

I3     Residual 0.5 ≤ He ≤ 95     

M11 0.5 ≤ CO2 ≤ 5   Residual   0.5 ≤ H2 ≤ 5   

M12 0.5 ≤ CO2 ≤ 5   Residual       

M13   0.5 ≤ O2 ≤ 3 Residual       

M14 0.5 ≤ CO2 ≤ 5  0.5 ≤ O2 ≤ 3 Residual       

M20 5 < CO2 ≤ 15   Residual       

M21 15 < CO2 ≤ 25   Residual       

M22   3 < O2 ≤ 10 Residual       

M23 0.5 ≤ CO2 ≤ 5  3 < O2 ≤ 10 Residual       

M24 5 < CO2 ≤ 15  0.5 ≤ O2 ≤ 3 Residual       

M25 5 < CO2 ≤ 15  3 < O2 ≤ 10 Residual       

M26 15 < CO2 ≤ 25  0.5 ≤ O2 ≤ 3 Residual       

M27 15 < CO2 ≤ 25  3 < O2 ≤ 10 Residual       



M31 25 < CO2 ≤ 50   Residual       

M32   10 < O2 ≤ 15 Residual       

M33 25 < CO2 ≤ 50  2 < O2 ≤ 10 Residual       

M34 5 < CO2 ≤ 25  10 < O2 ≤ 15 Residual       

M35 25 < CO2 ≤ 50  10 < O2 ≤ 15 Residual       

C1 100           

C2 Residual 0.5 ≤ O2 ≤ 30         

R 1     Residual   0.5 ≤ H2 ≤ 15   

R 2     Residual   15 < H2 ≤ 50   

N 1           100 

N 2     Residual     0.5 ≤ N2 ≤ 5 

N 3     Residual     5 < N2 ≤ 50 

N 4     Residual   0.5 ≤ H2 ≤ 10 0.5 ≤ N2 ≤ 5 

N 5         0.5 ≤ H2 ≤ 50 Residual 

O1   100 

Z Unlisted Mixed Gas 



Different welding processes, Industrial applications, and 
parent material characteristics are a selection fit to gas 
content. Besides, the different environments are to select a 
particular gas or mixed gas for welding purpose. The main 
properties and uses of the common gases are shown as 
Table 2 and 3:

ISO 14175 
Code 

AWS A5.32 
Code 

Main  

Property

Inert Gas

Related 

Applications

1. Singular or mixed gases use. 
2. Use for welding colored metals ex.: Al, Ni, Cu, Mg, or 
active metal ex.: Zr or Ti. 
3. In GMAW, It generates current-column in the center 
that accumulates arcs in the weld pool for speed-up the 
wire melting and the penetration depth of parent 
material.  
4. As a gas shield for argon arc welding, plasma, and 
cutting works that ensures the mechanical properties 
for the weldment. 



ISO 14175 
Code 

AWS A5.32 
Code 

Main  

Property

Active Gas 
Chemical property stable, nonflammable, and 

noncombustible, especially for the high temp. that 
resolves CO and O; the metal oxidability.

Related 

Applications

1. Mainly use for GMAW under Short-circuit arc welding, 
Globular arc welding, and for FCAW in carbon and 
stainless steels. 
2. Generate smoke/fume and spatters 
3. Singular or mixed gases use. Ex.: CO2, CO2+O2, and 
CO2+Ar.  
4. It needs a heating equipment when uses singular gas 
due to the vaporization generates a big volume of heat 
that causes the pressure gauge frozen.  



ISO 14175 
Code 

AWS A5.32 
Code 

Main  

Property

Lower Active Gas 
Chemical property inactive that compounds into 

oxygen in the high temp. environment.

Related 

Applications

1.Not suggest to weld with Carbon Steels. 
2. Add a small amount of N2 in duplex steel that it 
supplements itself while welding.  
3. As a gas shield of N2, is able to weld copper and 
stainless steels.  
4. The content of N2 increased in the weld the content 
of Ferrite (FN) decreased. 
5. General use for butt welding of complete penetration 
base as backing gas shield.  
 



ISO 14175 
Code 

AWS A5.32 
Code 

Main  

Property

Inert Gas 
Chemical property inactive that possesses high heat 

transmission and wider arc column than Argon gas. 

Related 

Applications

1.Use for high heat-input welding gap required that  
increase molten-iron fluidity, penetration depth, and 
welding speed. 
2.Use for Al-based, Mg-based, Copper-based alloy 
welding. 
3.It works under globular arc welding mode in GMAW; 
adds greater than or equal to 20% of Argon transformed 
into spray arc welding mode. 
 



ISO 14175 
Code 

AWS A5.32 
Code 

Main  

Property

Active Gas 
Combustible, especially in the high temp. 

environment that easily compounds with multi-
elements directly. 

Related 

Applications

1. It won’t be a singular gas shield. 
2. It is capable of increasing the arc temp. that mixes 

with Argon or CO2 proportionally. 
 

ISO 14175 
Code ----

AWS A5.32 
Code 

Main  

Property

Reducing Gas 
Flammable, and active in the high temp. as a 

reductant between metal ore and metal oxide

Related 

Applications

1. It  won’t be  a singular  gas  shield. 
2. It  generally  mixes  with other  gases   in  a 

proportion   of   1%~35%. 



Characteristics & pplications

Use for MIG stainless steel 
under spray arc welding mode.
Additional 1% of O2 is to 
increase arc stability, fine 
molten-drop, and molten-iron 
fluidity increase. 
Use for carton steel, low alloy, 
and MIG stainless steel under 
spray arc welding mode
Additional 1% of O2 better for 
molten-iron fluidity.
Use for MIG carbon steel under 
spray arc welding mode.  
Supply advantageous molten-
iron fluidity and welding speed.
Penetration depth is deeper 
than an extra addition of 5% O2 
that uses generally in short-
circuit or spray arc welding 
modes. 
Outstanding molten-iron fluidity 
and lower current of spray arc 
welding. 
Cause higher phase of oxidation 
in the weld, the more content 
of Mn and Si. 



Characteristics & pplications

Gain wider weld than an 
addition of O2, better 
penetration depth and lower 
rate of occurrence of blowholes.  
It generates different arc 
welding modes by welding 
conditions, and wider 
applications. 
Additional 5 to 10% of CO2 
makes the arc column obviously 
that uses for oxidized weldments. 
Additional 5 to 10% of CO2 
usually uses for low alloy steels, 
the bulk welding area by GMAW. 
Most use for carbon steel and 
low alloy steel in GMAW and 
FCAW. 
The lower proportion of CO2 the 
lower spatters for deposition 
loss.
Use for Short-circuit arc welding 
in GMAW and all welding 
positions in flux-cored wire. 
Use Ar+25% CO2 instead of 
100% CO2 environment, the 
outstanding operation in small 
current and better arc stability, 
molten-iron control, and weld 
bead in big current.



Characteristics & pplications

Ar+ 
50%CO2 M31 

Use for pipeline welding under 
short-circuit arc welding that fit 
for molten-iron fluidity and 
weld bead. 
Use for high heat-input and 
deeper penetration depth 
weldment required. 
The thickness of the weldment 
must be greater than or equal 
to 3mm in globular arc welding 
mode. 
100% CO2 in big current 
welding is lower spatters loss 
due to additional content of Ar.  

Ar+ 
10~50%He I3 

Use for colored metals (Al, Ni, 
Cu, Mg) of GTAW or GMAW. 
Add more He in the content 
that increase the arc height and 
penetration depth, and 
decrease the rate of occurrence 
of blowholes. 
Helium is not only to increase 
arc temp. and welding speed 
but also to improve the weld 
bead. 



Characteristics & pplications

Use for colored metals (Al, Ni, Cu, 
Mg) of GTAW or GMAW. 
This kind of mixed gas is also 
useable for some particular 
carbon steels and the thicker 
plates welding, especially for the 
thickness greater than or equal 
to 13mm of copper alloy and 
75mm of Al. alloy.  
Add more Ar in the content that 
decrease the arc temp. and 
height, spatters, and weld depth 
and width, and improve the arc 
characteristics. 
The content of Ar must be 
greater than or equal to 20% 
that generates the spray arc 
welding stable in GMAW.

This kind of mixed gas is capable 
of decreasing the rate of 
occurrence of blowholes for Cu, 
Al, and Mg.  
General use for Al or Mg alloys 
the thickness greater than or 
equal to 13mm in the position of 
flat welding. 



Characteristics & pplications

The common additions on 
business applications are 1% H2 
(SG-AH-1), 2% H2 (SG-AH-2), 5% 
H2 (SG-AH-5) 
SG-AH-1~5 is commonly using 
for Ni-based alloy, Austenite 
stainless steel (Ni-Cr) in 
GTAW&GMAW&PAW, and low 
alloy steel in PAW. 
Addition of 15% H2 (SG-AH-15) 
uses for Ni-Cr stainless steel in 
GTAW, Add more H2 in the 
content that increase the arc 
temp., welding speed, 
penetration depth, molten-iron 
fluidity, and weld width. 
The more H2 content the more 
improvement in deoxidization 
effect of the weld.

This kind of gas usually uses for 
the backing protection of the 
root pass.



Characteristics & pplications

According to the welding 
conditions for this kind of mixed 
gas may generate short-circuit 
arc, globular arc, spray arc, and 
high-current density spray arc 
welding modes. 
Use for any kinds of thickness of 
carbon steel and low alloy steel 
on-site.
It keeps arc stability under low 
current (30~60A) on thin plates 
due to additional content of O2. 
Lower arc temp. is capable of 
decreasing the rate of 
occurrence of weldment 
burned through and deformed. 

General use for carbon steel, 
low alloy steel, and stainless 
steel in pulse spray arc welding 
mode.   
Use for thick plates in the 
welding positions of vertical-up, 
horizontal, and overhead 
welding. 
Gain outstanding weld 
mechanical properties and 
molten-iron stability.



Characteristics & pplications

This kind of mixed gas uses for 
high tensile steel and stainless 
steel in short-circuit arc welding 
of GMAW suitable for all the 
positions but the flat welding 
position excluded. 
Lower content of CO2 is to 
ensure the weld toughness, and 
addition of He is to increase the 
arc temp. and to improve 
molten-iron fluidity. 
This kind of mixed gas is 
universally using for stainless 
steel under short-circuit arc 
welding in all welding positions 
of GMAW. 
Lower content of CO2 is to 
decrease the carbon content of 
weldmetal that ensures the 
capability of weld corrosion 
resistance. 
Addition of Ar and CO2 is to 
supply the arc stability and deep 
penetration; the more 
proportional content of He is to 
increase arc temp. and improve 
the molten-iron fluidity of 
stainless steel.  
Applicable for carbon steel and 
low alloy steel on welding. 



Characteristics & pplications

This kind of mixed gas may 
increase the arc temp. of GMAW 
on iron-based materials.  
In the spray arc welding mode 
for low alloy steel and stainless 
steel may increase the molten-
iron fluidity, improve the weld 
bead, and decrease the rate of 
occurrence of blowholes.
This kind of mixed gas uses for 
high-deposition required in 
GMAW that generates high-
current density in spray arc 
welding mode. 
Outstanding weld mechanical 
properties, apply for low alloy 
steel, high-tensile steel, and 
carbon steel welding.
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