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A Study on the Elimination of Fe Elements in Aluminum Alloy
by Electromagnetic Force
(Part 2. The Movement of Fe-Contained Intermetallics with
Electromagnetic Force in Al-Si-Cu Scrap)

Jeong-Ho Kim, Jeong-Hoon Noh, Joon-Pyo Park®™ and Eui-Pak Yoon

Abstract

In the view point of the environmental conservation and the energy reduction, the recycling of metal scrap is coming as one
of the global subjects in the world. In this study, the movement of intermetallics with electromagnetic force in a melt of a
scrap of Al-Si-Cu alloy (JIS ADC12), which was widely used in diecasting process, was investigated in order to eliminate the
Fe element, which was usually accumulated in a scrap. In this study, we applied electromagnetic method to eliminate Fe
element in ADC12 aluminum alloy scrap which contains 1.64wt.% Fe and the effects of electromagnetic force on the particle
movement was visualized and confirmed by water modeling and experiment. As a result, the Fe intermetallic compounds are
moved to the direction opposite to that of the electromagnetic force as the force applies, thus eliminated from the bulk metal.
Therefore, the content of Fe in matrix decreased from 1.64wt.% to 0.45wt.%. (Received February 20, 1998)

LM = Ag Az glolA 7]4- 202 gk Easteh13].

A 271 GeiA Ao g 22 HalWl AlFeA

oIz Bk, &FrlyE A JPEA S 2 A9
A o] Al Al A GA A= Al 2] F2] A A
H]8-S £o]37 Al 23 2 RE] 1FAY 22| F
< AxE7] A =28 JAlo] m2=H 2 i) 718
o, dubA o g Al 239 Fole @2 %9 Cr, Cy,
Mg, Mn, Si, Fe $-9] 350 glor, E3] Fe 4=
Alo)] 71857} Ao] Al-Fe, Al-Fe-Si 2] og] 7}x] &
S35 YAIsk AlRNES] Z1AH AAAE st
A|713 A5 FHAL] F9le] Hr). 3 F=324] YAk
o} 388 wEllsto 7133 2 F2ATE U3
o}, w2l Feo] & &A= AL 1EAY 2%

TAAE o] 43t HAY, o8- e, =T,
A2, 578, YR Bl slo,
F3A, v)-8 zel3 A HEEA, A Eit
3 522 Ql3le] Fds}ol| o2]-g-o] ulEr}4,5].
Al-Si 232 2] Fe M)A dAZ 28 U
olA Aol F 30wt.% Fh-l Al;5(Fe,Mn)sSi; +57k3)
FES AAAA HA el & AAY 4= ke 8w
o] gich11]. o|#¥ A2 B &AL Fa7
el 27| 3R AR 2 FAA7E] §
T2 ZAA"YT d7-EHSok =3 0|3 T2AA
£ o] 83l] ZHE FFA 03wt.%0]3lE Hol §

sty 3734 2 8974 & RASOM(Research Institute of Steel Processing & Application, Hanyang University &

RASOM)

*¥3AL] A8tA 7] AT} T 2 M AR F-(Steel Process Research Division, Research Institute of Industrial Science &

Technology)



F=x A 18d A 3 5 (1998. 6)

HEEEX LT

— 241 —

f5 22| F2] A7) 75l =k Ly, o
T2 A2E AL HAA7I=d A 7] ZHe] B
o} w2fAdl mE iR Anl7t B2 S
7FA 3L Sl .

o2&t TAHAHEL sfAsr] 3t £ A=
A7) 6l 23 EelA AAYE =431, 7).
o] uhH-& AdFvlyF 883 FeA F57H33HE719]
A7 A E T8 xjo]FE o| 83 7o 3IghE9] Aat
g FZ7)6] 71 ZA FFE W AR d#A 9)
tH7,8,11]. 5738 E-S 731 e 86495
o A& Qrlshd dubg e FE733HEL
$ga&ue} AU e e} Yo} FEU3FES 5
e AFdES 2AolR| AL, F5733ME YAl
A7 AAZHL AdA R g5 A=
Ax 71 B} 24 "o} weia, ihatg-o s G571
33HE-] Aol AR 7)1 ] quldkylo] ahg-sle] T4
R ERIR e ARF71E e Ql/keks) gidjuls o
2 o] Fjir}. o]2gt AAIH & o] &7 57133
B A Y ER2 FHE A= g A
o] £28FA| %3 ©AZ e Fe]AF= Aol 7hsd
¥t oy}, A AAZ ] FE iR
2] HzL7|H ol ofsle] AAE ¢ 9= AAHE 7HA| 2L
9 t}H[8-10].

ulebA], B Jods Al-Si-CughE 28| Mng
A7 A Al ALSiFe?] 394 25713 ES 7
A+ Aljs(Fe,Mn):Si; 494 F4713131 82 A A3
2ui[11], o] S&71313E2 AL X o]3le] PAtel
A AA71H-S Ql71sie Q7R Fol v E FeA 2%
Z3HHES] ol 5t 1 AlAEEE Ao

2. B

2.1 eiXpo|E 2 A

B Ao A= A7 93 §iale]) 55 5
A& B3l gelstaA 3igct a2, A
o] A7)l Wt giRlelF= Al VY F JUEFE o
Fulg 485 AdA 4A NaCl 8N 22, FeA|
247081858 Feladd plA R QAR AP s
o AF A71RATH A[F AR g AF A=A
< 7t §iAbe] oS A3t Fig. 1& 2
d AYe JHEE vehdl 7108 250 ml Blo] A4
Z2a5 oF 200 mlE Y7, NaCl& ¢ 5.28 g A 7}3)

(33)

Power Supply
NaCl aqueous solution
od zone

Electromagnet

Fig. 1. Schematic diagram of water modeling experiment.
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Table 1. Initial chemical composition of the alloys (wt.%)

Specimen | Si | Cu | Fe |[Mn | Zn | Mg | Cr | Al

ADC12
4/4(Mn/Fe)

734 (1.8211.6410.12{0.66 | 0.00]0.03 | bal.
6.41]11.67]1.68]1.66]0.59;0.00 [ 0.06{ bal.
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Fig. 2. Schematic diagram of mullite tube for electromagnetic separation.
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Fig. 3. Movement of polystyrene particles in the different directions of electromagnetic force in water modeling.
(a) without EMF, (b) EMF induced at the right direction, (¢} EMF induced at the left direction
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