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The effect of external electromagnetic force in GMAW
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Abstract

Effects of electromagnetic force which is one of the most important factor of metal transfer that
affects bead geometry and microstructure of weld metal in GMAW(gas metal arc welding). In this
paper, different ways of external electromagnetic forces were applied on GMAW process and
their effects on the welding were studied. On certain conditions, better bead geometry, better
influence on the arc and metal transfer mode and higher welding efficiency could be obtained.

Experimental methods and their results will be presented.
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Fig. 1 Forces act on the droplet
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Fig. 3 Schematic of solenid on torch tip
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Table 1 Chemical composition of base metal
(KS D 3503 : SS400)

x
o

C | Si | Mn P S Cu Cr Ni
% 10.15/0.03| 0.69 | 0.013 | 0.007 | 0.041 | 0.087 | 0.503

Fig. 4 Distribution of 2-dimentional magnetic
field(North pole)
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Fig. 5 Distribution of 2-dimentional magnetic
field(South pole)
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Fig. 6 Sehematic diagram of the experiment set-up

Table 3 Charateristic of solenoid

ol o . a5 Z o] A
el A ) (N) (mm) (mm)
0.3 3400 50 10

Table 4 Bead on plate CO; welding condition

o A A CTWD | £4%%
e (A) (V) (mm) (cm/min)
ARy | 250 28 15 30
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Table 5 Experimental conditions
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Table 6 Result of penetration, bead width and

bead height

Ald | &% #ol H= 2 GlA =0
HE (mm) (mm) (mm)
1 39 119 39
2 45 12.1 3.8
3 3.3 12.2 3.6
4 35 115 3.6
5 3.7 11.7 3.1

Fig 7. Bead appearance and

of its closs—section

Table 7 Spatter generation rate
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5 3.293 10.95
®EHANEAEHE 30.053g
3.4 F50l8o nEEA
FHolae %k 9 A} Fig 83 Lo
A@el B Aol sholo} Auelx A%
gol gAeAN 9% Arge F A
sfolo} AwkelA] QAT Wow s
42 @ 5 v F 20w ddy go
of Awto] $FQ Hg AA YFoz 3
g70] ojqsm, NFo| Aol WA
2 SA8uA §2o] olgss WAL e

1744

macrostructure



2003

Without adding magnetic—field

300gauss at South pole

300gauss at North pole

Fig 8. Droplet transfer phenomena
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Table 8 Measured output data by arc
monitoring system
=
an| °F lwe | an| BF o
_ | 3= a5 Ky
He | (%) | /=3 B _
(8/%) (A0 | (V, 5130
1 62.0 15.12 | 11/20 250.90 27.27
2 36.0 1068 | &/10 251.49 28.10
3 44.0 14.48 | 14/8 255.41 27.49
4 46.0 896 | 8/15 253.68 28.63
5 48.0 10.76 | 8/16 253.75 28.14
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