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Influence of External Magnetic Field on MIG Welding Arc and Droplet Transfer
HAN Qi!, JANG Shuyuan?

(1 School of Aeronautical Engineering, Jiangsu Aviation Technical College, Zhenjiang 212134, Ching 2. School of Aeronautical
Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract:In order to effectively control MIG welding arc and droplet transfer and improve welding quality, the
magnetron MIG welding droplet transition experiments under certain reasonable welding process parameters and excitation
parameters were conducted. In the experiment, with the help of high-speed photographers, the variation patterns of MIG
welding arc and melting droplets were collected under different directions of external magnetic fields. The results show that
under different excitation currents, with the change of the magnetic field direction, the shape and movement of the arc and
droplet change. Compared to the absence of an external magnetic field, the arc shape changes into "bell shaped”, and the
droplet changes from spherical to ellipsoidal. When the magnetic field direction is downward, the arc rotates clockwise around
the axis of the welding wire, and the droplet rotates counterclockwise around the axis of the welding wire; when the magnetic
field direction is upward, the arc rotates counterclockwise around the axis of the welding wire, while the droplet rotates
clockwise around the axis of the welding wire.
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Tab.1 Experimental parameters of MIG welding

o | FVREHL G | ML | SRR | SREE | (R

1A 1A v /[(m-min®)| /mm | /(L-min®)
1 0 240 31 0.6 15 15
2 0.2 240 31 0.6 15 15
3 04 240 31 0.6 15 15
4 0.6 240 31 0.6 15 15
5 0.8 240 31 0.6 15 15
6 1.0 240 31 0.6 15 15
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Fig.2 Schematic diagram of downward direction
of external magnetic field
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Fig.3 Schematic diagram of upward direction
of external magnetic field
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Fig.4 Morphologies of MIG welding arc
under different excitation currents when the direction
of external magnetic field is downward
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Fig.5 Morphologies of MIG welding arc
under different excitation currents when the direction
of external magnetic field is upward
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Fig.6 Schematic diagram of the arc rotating clockwise
when the magnetic field direction is downward
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Fig.7 Schematic diagrams of the arc rotating counterclockwise
when the magnetic field direction is upward

2.3 SMIMEEE T MIG IBIRTETE

&l 8.9 3 il 1 ey s B 2 A SR 5 B B FE A
WE AR D7 B LT AN R G F s MIG K8
RS FERE .

(31) l (@) (a3) (&
<[ ® e 3

L
v
e

02A

[ -
Sl
[ . j

.2

;,ﬂ@
-
. B

0.4A

0.6A

» -
! ‘

rft'fw oA

'EZ) L
(T!’r [
’
‘&
& 8 AR 5 Il ] T B S R) ol oL 38 T ek od 9

Fig.8 Droplet transition under different excitation currents
with a downward direction of the external magnetic field

Kl 8(al) ~(ad) B/~ , M ILAM G I, 1% 5t
MIG A5 T A A 4 29 21 it 7% B 2 52 A oA 1 DU £
BRIV W G SR 22 B S i Oy 1) Ak I P A, B
K& w28, Mg A 02,04,0.6A
F, W MIG A5 FR ERIE AR AT AR ERE

-150-



#INTTZ
Hot Working Technology

&) I

@) l (@) l

_!gggi!gggg!g!g!%gggg
(*'

)

02A

04A
T B
o

_—

. (bf l
g

LN

L

I T —

&9 MG R I 1] IS AS [ Bl v T A8 A 1o

Fig.9 Droplet transition under different excitation currents
with a upward direction of the external magnetic field
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Fig.10 The electromagnetic force exerted on the welding
droplet when an external magnetic field is downward
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