
Our studies have proven that the ER90S-B3* electrode, low heat input, and pulse spray transfer mode results in a lower porosity rating. 
The higher manganese content within the ER90S-B3* has proven that the higher levels of deoxidizers (Mn) will reduce the level of 
porosity in GMA welds.  

 

 

Effect of Welding Variables on Porosity in 2.5Cr-1Mo GMAW Wires 
 
 

CrMo Steel is used in the power generation industry, but is not typically welded 
using GMAW due to porosity issues. The objective is to determine how changing 
different welding variables effects porosity levels; also to determine which electrode 
composition will result in less porosity. Two different filler wires used were Metrode 
ER90S-B3 and LNM20, they differ by increased Mn content which is a potent 
deoxidizer.  
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• Heat Input 
• Low 
• High 

• CTWD 
• Long 0.75 inch 
• Short 0.375 inch 

• Voltage 
• High 
• Low 

• Transfer Modes 
• Short Arc 
• 75-25 Ar/CO2 Mix 
• 98-2 Ar/CO2 Mix 

• Spray 
• 98-2 Ar/CO2 Mix  

• Pulse Spray 
• 98-2 Ar/CO2 Mix 

AWS 5.28 test plate joint: A36 Steel  

4 Wide, 4 High Beads on plate: 9”(229 mm)L x 3”(76 mm)W x ½”  (13 mm)T 
A36 Steel 

• The first welding task consisted of performing bead on plate 
welds to determine the most beneficial welding variables 
for avoiding porosity. 

• After determining the most ideal variables, welding was 
completed on the AWS 5.28 test plate joints. 
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• The size and amount of porosity from the two 
electrodes was compared using the x-rays. 

• The x-rays were then evaluated after welding on the 
test joint. 

Reducing the level of porosity found in CrMo steel while welding with the GMAW 
process would allow for increased productivity in the power generation industry.  

Test plate with porosity Test plate with reduced porosity 

X-ray results from first welding task are show below. Porosity varied greatly depending 
on the variables used. 

Results 

Results for Task 2; highlighted Best variables 

A5 Short-Circuit LNM 20 75%Ar-25%CO2 119.8 1

C2 Pulse LNM 20 98%Ar-2%CO2 351.9 0
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• ER90S-B3* wire produced 
cleaner x-rays than the AWS 
classified ER90S-B3 wire. 

• The graphs also show that the 
pulsed GMAW shows promise 
for further research as  this 
process produced the best x-ray 

   results. 

ER90S-B3*,  98%Ar2%CO2, Pulsed spray transfer mode 

ER90S-B3*, 75%Ar25%CO2, Short circuit transfer mode 


