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Development of a New CO2 Gas Shielded Arc Welding Process,
“J-STAR® Welding,” Ultra-Low Spatter
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Abstract:

J-STAR® Welding is performed with an electrode negative polarity using a rare earth metal added wire in CO2 gas
shielded arc. In the welding current over 250 A, a conical arc plasma was formed from the wire tip, and the droplets
that transfer to molten pool became fine and continuous, what is called “spray transfer,” during J-STAR Welding. In
the welding current under 200 A, application of waveform control of welding current realized periodic short circuit
transfer. As a result, spatter generation was reduced to less than 10% in comparison with that of conventional CO2

gas shielded arc welding method.
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Table 1 Evaluation of effect of polarity/wire combinations on

Table 2 Chemical composition of steel welding wire

arc stability (mass%)
) Welding wire Type C |Si|Mn| P S | Ti | Other
Polarity M/Si - S - - -
Si-Mn/Si-Mn-Ti i-Mn-Ti-REM Si-Mn-Ti-REM 005 107! 16 10.011001102! REM
KC-500
Electrode Normal Poor
positive (EP) JISZ 3312, YGW11
Electrode Poor Excellent
negative (EN) X Table 3 Chemical composition and mechanical properties of

=1 mm«
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‘ Plasma condition ‘

Cylindrical shape Conical shape
< <

Irregular transfer of
coarse droplet

Continuous transfer of
fine droplet

(a) Electrode positive welding
with Si-Mn-Ti wire

(b) Electrode negative welding
with Si-Mn-Ti-REM wire

Fig.1 Arc phenomena in COz gas shielded arc welding
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(b) 125 A-17 V-60 cm/min
(1) J-STAR (EN, Si-Mn-Ti-REM wire)

(c) 160 A-18 V-60 cm/min
(2) Conventional (EN, Si-Mn wire)

Fig.2 Welding bead appearance and cross-sectional
macroscopic organization
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Fig.3 Waveform control of welding current
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(a) Time change of short-circuiting-transfer cycle
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Fig.5 Relationship between welding current and spatter
generation
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Fig.6 Particle diameter and amount of emergence of spatter
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