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and its ability for detecting defects generated during the welding process. Welding is 
naturally a high temperature process  which emanates high thermal radiations in the weld 
region. This restricts the employment of conventional contact NDT methods such as 
ultrasonics, eddy current etc., for real time monitoring. Even a non-contact method such as 
IR Thermography is adversely influenced by the high thermal radiations from the weld 
region.  
 Among the different NDT techniques, the radiation based infrared thermography 
has the advantage of non-contact measurement quickly. But the major limiting factor in 
determining the exact surface temperature is emissivity, which depends on metal's chemical 
structure, its surface roughness, the angle of view, the temperature within the wavelength 
range of sensor’s sensitivity and the presence of oxide films or otherwise coated material on 
the surface [7]. Over the last few decades infrared sensing technique to welding process 
monitoring was investigated by many researchers [8]–[17]. Most of this investigations were 
focused on monitoring from the welding side where the arc is present, but in the present 
study a different strategy of monitoring is used by looking from the  back side and acquired 
the back surface temperature distribution. In view of the objective of the present study the 
absolute measurement of temperature is not considered as important as this mode of 
measuring temperature entails a source of severe errors in as much as with all nonblack 
bodies, the temperature observed is always below  the true temperature owing to deficient 
emissive power.  

 In the present work the effect of loss of zinc coating on the weldability of the cold 
metal transfer joining of aluminium to galvanised steel was investigated using the passive 
infrared sensing technique. The samples were fabricated and the weld appearance, infrared 
thermography measurements and radiographic inspection techniques were examined and 
correlated each other. 

2. Experimental Procedure  

Experiments were carried out using 1.2 mm thick sheets of aluminium alloy A3003 and 2 
mm thick zinc coated steel sheets. Aluminium sheet was placed over the steel sheet with 
12.5 mm overlap with nearly zero clearance using a fixture. The welding direction is 
parallel to the lap seam and the arc is running along the edge of the aluminium sheet. 
Aluminium alloy A4047 with 12% Si of 1.2mm diameter is used as filler wire. A pure 
argon shielding environment at a flow rate of 18 L/min were used to deposit the weld. The 
angle of the torch is 10o to the normal to the welding plate. A Fronius arc welding system 
(Model 3200) was used to fabricate the joint.  

Two Infrared cameras were used for monitoring the welding process. Figure 1 
shows the photograph of the experimental setup and figure 2 presents the schematic 
diagram of the camera positions. First camera was used in reflection mode of inspection 
where welding torch and the produced weld bead were visible in the thermogram. As the 
temperature confronted by this camera is high due to the presence of welding arc and the 
melting of aluminium, the temperature range used was 150oC to 1200oC. The camera was 
equipped with a filter to reduce the excess irradiations from the welding arc. The 
acquisition was made at 150 Hz. The second camera was used in transmission mode of 
inspection where the heat transmitted from the weld zone towards the bottom surface of the 
steel plate was imaged. The temperature range used in this camera was 20oC to 300oC as 
the heat transmitted is less compared to the heat at the welding zone. The acquisition 
frequency for the second case was 127 Hz. In this paper, only the transmission mode of 
inspection results are discussed. 
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measurement. The second case reveals the ability of thermography to resolve close-lying 
no-weld regions which is at a spacing of 5mm.  
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