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Research Progress of Molten Metal Electromagnetic Separation Technology

ZHANG Xiaoxin'?, WANG Jiang?, REN Zhongming'*

(1. State Key Laboratory of Advanced Special Steels, Shanghai University, Shanghai 200444, China; 2. School of Materials
Science and Engineering, Shanghai University, Shanghai 200444, China)

Abstract: Electromagnetic separation technology is a new molten metal purification technology, which is based on the
unequal electromagnetic forces exerted on the molten metal and non-metallic inclusions in electromagnetic field due to the
difference of their electric conductivities. This paper introduced the state of the art of the electromagnetic separation
technology at home and abroad, making a comprehensive analysis and comparison regarding to the traditional molten metal
separation technology, the types and features of the common inclusions in molten metals, the principle and classification of
the electromagnetic separation technology and the factors affecting the separation efficiency. The future development
directions of the electromagnetic separation technology were proposed in the end.
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Table 1 Main traditional separation technologies of inclusions in molten metals
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Tab.2 Common inclusions in molten steel'*""!

Rl (=N B T Sk

(=R P

FeO Fe,0;,AlL0O;.Si0;

MnO MgO . Cr,0; PR, ‘ ‘ ) ) S AR BB AL BB 5 A Ak
gt PRERAR JZAR TR A P A (B Si0,
Ak . LR BRI 2R A A Jifa 1 e 4 M (B Si0,) -

MnO-FeO-AlO;
FeO-Cr,0; . mCa0-nAl,Os

S DABR I 5l 2 4 T S B2 A A S A

o, B LLGE PR b IR 2 R AR A 1

o9 SE SR, JR T IR R

Hifk FeS.CaS MnS .Ce;S 46 A T T 52 )7
. I e SRR AL AT DA RS 6 AR TR 9 5 (O 7 2 e
FETE
AIN ZtN TiN BN VN .V .
(W) &AL ) SR BRAR e B 23 S A fi
(C.N) \Ti(C,N)
WLy Wi EEk  Fe,P Fe,P FeP CaO-P,Os  MrEIRAS, B A bl 2 etk Wk 5 2 A8 7 A v i 15— ST I A S
R S MnO-SiO BRI 9 S B e (— RN T 3) EIE YR VIR TE TR DRSS R,
E nO-Si FOIR , 2 5 FEE 25 Lo (— A -
N : - R sy an
RIVEEBERER Ty
Tab.3 Common inclusions in molten Al alloys®
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Tab.4 Common inclusions in molten Mg alloys'™
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Fig.1 Schematic diagrams of the force exerted on the inclusion in electric conductive fluid and the electromagnetic separation of the
inclusion, o7, and o representing the electric conductivities of fluid and inclusions respectively™>*
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Fig.2 Principle of inclusion separation under DC electric field with crossed steady magnetic field
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Fig.3 The principle of inclusion separation by alternating current and alternating magnetic field®
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Fig.4 The principle of inclusion separation by travelling
electromagnetic field™}
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Fig.5 The schematic diagram of the set-up of the rotating magnetic field separation technology and the generation of the rotating
magnetic field®”
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Fig.6 The principle of electromagnetic oscillation!
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Fig.7 The schematic diagram of the structure of travelling-rotating combined magnetic field and numerical modeling®*!
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