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Principles and Effects of Electro-Magnetic Stinming in Arc Welding

Sangho Uhm, Wonbae Lee and Insu Woo
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Fig. 1 Three configurations of magnetic fields
with reference to the travelling welding
arc”
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I : current density
B : Magnetic field induction
Fp : Force on molten metal
F, : Force on Arc

Fig. 2 Schematic representation of the forces
directing the molten metal and the arc
in a circular motion®
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Fig. 3 Penetration depth as a function of (a)
magnetic field strength and (b)
frequencys)

g3k STS 321(17Cr-9Ni-0.4%Ti)el 2%, & %2
Zo g mAst &3} €53 Avtn Eusin ¢l
o} ol2gt Tid A= U AFA QM= B
HAT. Tiel Qg ulAs 717 e HEeA
AWt Matsuda 52 Tiol #H2lo]E(6-Fe)olre]

2 FPJAFZ A8, S F HAsY 23t A4
Z(secondary dendrite arm)& F3HAA £8X9
50 BAR7] GA) B57] wRolgtn AFsa e,

39 Villafuerte £V Hglo|EA 2891827
A AFY Al digt Fakee] JiE A2 Y&
SHETN 2AEIN ST, HAY Fagre 4HER
o} FASAT, 55889 Axe £HEEY e 2
Ao|7k A& Eudkn Yt

Journal of KWJS, Vol. 26, No. 6, December, 2008



AA7E o] 48 &84 wite] dejsh 85 vAe 9% 3

gl E37} Sl&ol HaEa Uk AR, Al AL

1. BAEHEE: o - BAE, (1990) (in Japanese)
2. J. G. Garland : Metal Construction, 8 (1974), 121

20k / D\] 3. M. Malinowski-Brodnicka, G. den Ouden and W. J.

B £ Aplge AY), &4 24, Jedde 4% o

\Z’n " Welding condition : ZA 59 Aol <lg] AAHe A 2 EMSY 93
Ty=300A i}

= sof Vy=15- 16V Z2RY vAstel AA 717 (Mechanism)ol] A B2

° V=150mm/min ol A olon A3zl o}z B olly

=] F—0O—350G }\_E- )J\_ﬁ_j, é%ﬁ} }’ ]oﬂt‘ ]“] B 1_?- ]_ %

Q

o —A—250G 28 Aoz AZHEY

= 60

S

g 7 H1es

el

o 401

3

o

)

3

=1

.8

5]

x

o A P. Vink @ Welding Research, 69-2 (1990), 52s-59s
i /,A/ 4. E. W. L. Norman : Metal construction, 16-7 (1984),
ol . l 441-445
2 sFrequenlcOy (Hz) 15 20 5. J. C. Villafuerte and H. W. Kerr : Welding Journal,
69-1 (1990), 1s-13s

Fig. 4 Degree of grain refinement as a function 6. 1. M. Kovalev and A. S. Rybakov :@ Automatic

of frequency for two values of the magnetic Welding, 30-9 (1977), 38-40
field strength” 7. F. Matsuda, K. Nakata and N. Sano : Transactions

of JWRI, 15-2 (1986), 155166
8. T. Watanabe, H. Nakamura and K. Ei : Welding
International, 4 (1989), 312-317

100 -2US88304, 3108, 321, 316, Qmmt 9. W. Takehiko, O. Shuuhei, S. Shinsuke, Y. Atsushi
% Welding condition : and K. Shizuyo : (5%%% 21-2 (2003), 249-
CSQ \}r :?20[?5\/ 0O Burn through 255 (in Japanese)

Eﬂ 80 L V=150mm/min Bead 10. C. -F. Tseng and W. F. Savage : Welding Journal,
© O 304 50-11 (1971), 777-786
5 - A 310S
N O 321
2 60| _© 316
£
5 o » AT (B
5 - 197334
el «
2 40 | O/"% . so]
o / Burn through| POSCO 71&d74
g T Bead « &3okg, STSAE 44
B 20 L % *e-mail ! xnihilo@posco.com
P o e
kS L
, 1 . « o| Al (FETTH)
0 100 200 300 400 + 197334

Magnetic field(G) «POSCO 71&dT7A

- vpA TR, STS 4004 2384
* e-mail ! wonbaelee@posco.com

Fig. 5 Degree of grain refinement as a function
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stainless steels”
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