


circuit transfer phenomenon in the low current 
range, and maintaining a similar droplet transfer 
mode and its benefits in the high current range 
is generally challenging. Moreover, assuming 
short-circuit transfer as the basis results in shallow 
penetration and high weld reinforcement, often 
leading to a narrow convex bead shape. Increasing 
the welding current (wire melting rate) to enhance 
welding efficiency exacerbates this convex bead 
formation tendency. Consequently, the efficiency 
improvements sought in the medium-to-thick 
plate welding field, including high current and 
faster welding speeds, become less attainable. 
Additionally, when performing multi-layer, multi-
path welding within a groove, issues like insufficient 
penetration and lack of fusion become more likely, 
presenting challenges for the application of short-
circuit wire feed control processes in medium-
to-thick plate welding. In contrast, AXELARCTM 
assumes no short-circuiting of the droplet at the 



from the wire feed direction. Therefore, a regular 
droplet transfer synchronized with the wire feed 
speed waveform is achieved across a wide range of 
conditions, from low current to high current, with 
very little occurrence of large-sized spatter.

1.4		 Effect	of	droplet	size	and	the	maximum	wire		��



parameters must be set such that the droplet size 
becomes appropriate for the average wire feed 
speed.



range of current conditions form low to high. As 
shown in Fig. 7, the amount of spatter adhering to 
the vicinity of the welding bead is also minimal.
 Next ,  the fume emission rates for the 
conventional CO2 arc welding process and for 
AXELARCTM were compared, and the results are 
shown in Fig. 8. Compared with the conventional 
CO2 arc welding process, the fume emission rate for 
AXELARCTM is consistently lower under various 
wire feed speed conditions, and especially under 
high-speed wire feeding (high current) conditions, 



is expected, which leads to improved welding 
efficiency. This difference is believed to be primarily 
the result of the pulse current used in AXELARCTM, 
resulting in a higher Joule heating rate in the wire 
extension part, unlike the conventional CO2 arc 
welding process, which experiences relatively small 
current variations.

2.3  Deep penetration performance

 Fig.10 shows the penetration depths for various 
welding processes when bead-on-plate welding is 
performed by varying the welding speed, using a 
common wire feed speed of 16 m/min and a contact-



high-quality welding of medium to thick plates.

2.4		 Improved	welding	efficiency	for	



Conclusions

 Kobe Steel has developed a new wire feed 


