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Effect of welding current on droplet transition in MIG welding of
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Abstract: TC4 is a a+f duplex titanium alloy with low density, high specific strength, good weldability
and corrosion resistance, which is widely used in weapons, aviation, acrospace, ships and orbits, and is
one of the important materials for product lightweight. MIG-MAG welding was used to study the influ-
ence of welding current (80 ~ 300 A) on droplet transition and weld forming in this paper. The results
show that with the increase of welding current, the transition mode changes from droplet transition to jet
transition, and from one drop to multiple droplets in a pulse cycle, and finally forms a liquid column.
The plasma flow force increases, the arc shape transits from bell shape to cone, and a finger-like penet-
ration depth is formed in the center of the melt pool. The transition time is reduced, and the transition
frequency is accelerated. When the welding current is 200 ~ 240 A, the droplet transition is uniform, the
transition mode is the droplet transition. The arc is bell-shaped and the stiffness is good, the transition
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frequency is fast, the welding process is stable, the weld is well formed. The penetration depth and
width are larger, the residual height is less, and the spatter is less, which is the recommended welding

parameters.
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Fig.1 Welding equipment
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Table 2 Welding process parameters
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140 0.3 30 15
160 0.3 30 15
180 0.3 30 15
200 0.3 30 15
220 0.3 30 15
240 0.3 30 15
260 0.3 30 15
280 0.3 30 15
300 0.3 30 15

G F, Rk

F,= %7’[(R2 ), Cavy (3

A, CoNFEE T REG p, W TIREE,
mol/my; v, %5 Tt , mm/s; R AT 2E AR,
mm; r NGRS AR, mm.
GIBAEIANENI) F, FkA
PeVs

FV:CDAT (4)

N4 BRI, g/mm’; v, Ry 4 Jm 2R A

14
mm/s",

K

B2 WEZHRE
Fig.2 Schematic diagram of the droplets stress
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Fig.3 Penetration depth, penetration width, and residual height at different welding currents
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Fig. 4 Variation of penetration depth, penetration width
and residual height with welding current
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Fig. 5 Effect of welding current on surface forming
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Fig. 6 Effect of welding current on droplet transition
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Fig. 7 Effect of welding current on droplet transition frequency
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