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Comparative Analysis on Principle of Tri-Arc and Tandem Dual Wire Arc Welding
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ABSTRACT: The paper aims to introduce a novel dual wire arc welding method called Tri-Arc. By comparison and analysis of
the system composition and welding current waveform between the Tri-Arc dual wire arc welding and the widely used Tandem
dual wire arc welding, it was found that the commonness of the two double wire welding methods was using similar dual wire
welding torch, similar double power phase synchronous control and U/l pulse control mode, etc. The difference between the two
dual wire arc welding methods was that the two arcs of the Tandem dual wire arc welding were relatively independent, while the
two arcs of the Tri-Arc dual wire arc welding were coupled with each other. As a result Tri-Arc dual-wire arc welding had some
characteristics of bypass coupling arc. The results show that this new Tri-Arc dual wire arc welding not only has the same high
wire deposition rate as Tandem dual wire arc welding, but also has lower welding heat input than Tandem dual wire arc welding.
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Fig.1 Schematic diagram of composition and process decomposition of Tandem dual wire arc welding system
with dual DC pulse power supply
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Fig.2 Schematic diagram of composition and process decomposition of Tri-Arc dual wire arc welding system
with dual variable polarity pulsed power supply
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Fig.3 Schematic diagram of composition and process decomposition of Tri-Arc dual wire arc welding system with
dual-DC pulse power supply and single variable polarity power supply
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Fig.4 Current waveform and arc shape of Tandem dual
wire arc welding

1—4
Tandem
=141, (1)
Tri-Arc
lg=1,+lu (2)
Tandem
=1, (3)
Tri-Arc
lw=l,~Iu 4)
Tandem
Tri-Arc
Tri-Arc Iv
DCEN
Tandem Tri-Arc
3—4
Tandem Ip Iy
Tri-Arc Ip Im
Tri-Arc
Tandem

Tandem 1 3

—
Iy ; i[P
[ S R N [ N B
1 Iu
1
I, ] }
S NI B S R —
] }IM
:I i | | I
L 7 |
b e e IP """""""""""""""""""
] Iy

5 Tri-Arc

Fig.5 Current waveform and arc shape of Tri-Arc dual
wire arc welding
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