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Application of Electromagnetic Field in Fabrication of Iron and Steel

JIANG Danqging, WANG Jiang, REN Zhongming
(State Key Laboratory of Advanced Special Steel, Shanghai University, Shanghai 200444, China)

Abstract: As a clean, efficient and non-contact control method, electromagnetic field plays an important role in the field of
iron and steel metallurgy. In this paper, the research progress of electromagnetic field in steel material preparation in recent
years is reviewed. The application status of new electromagnetic metallurgy technology in the process of continuous
casting, solidification and solid phase transformation of iron and steel is mainly introduced, including the induction heating
of tunds, electromagnetic current control of slab continuous casting, pulsed magnetic oscillation, magnetically controlled
electroslag remelting and the regulation of magnetic field on martensitic transformation and carbide precipitation behavior.
At the same time, the action mechanism of magnetic field in different metallurgical processes is described, and the future
research and development direction is prospected.
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Fig.4 Research process of electromagnetic controlling of flow in continuous casting mold!"
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Fig.5 Dendrite morphology of longitudinal sections at solid/liquid interface of directionally solidified GCR18Mo steel under different
magnetic fields™
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Fig.6 Schematics of the functions of the experimental equipments for continuous casting of steel!!

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



<796 - FOUNDRY TECHNOLOGY

Vol.43 No.09
Sep. 2022

7 Tk il BOUR 5 B B 4 5T Ak (PMO) B A Ji 35S 358 18T B
AR A 7R R R
Fig.7 Schematic diagram of principle of PMO technology and
schematic diagram of PMO technical equipment!™
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Fig.9 Diagram of magnetically-controlled electroslag
continuous casting apparatus!®"

TEAN ) 25 AR T %o 5k ] 21 £33 A LA K 98 Jo T 3R 70 A1 5
i B4 R 2 ML A7) Bk 2 R GEWT 5 3 3 — 7R S BRIV T
R v e AR ) U S A L PR 3t i LA Rt 0
i B BUE AL BE XS HL G 37 T OB 5 A i DL &
VLY A5 TRABIEE . IR, fe 0 B9 1% 5 2 B0 i A
WICAF T2 56 BA BRI MM, 595 g Sr AR B
PRI L KRG,

3 BHBERKMHESHEZIER
B Rz F

XiF A Ak 28 2 R 1A A0 T R ) 8 AR T 61 285 A0 AR
X — B Y B R, R O AE AR U 2 R AR
FE S A A H A S R B 12k 4 0F (RO A
LU MR R A O KEMR R #7vT LB
F RS T [ A AR | DU ERAAAH AR LA K ik Ak 40 1 AT H
fj-— *% [23,62-63] R
31 B SREHETHNEI

 [CARARAE S R by, 2 ol R 1 1 B A L (G4
3 3t VDA B 1k R 1 1) A D ECAAR, AR 10T R
it 0w S s, B BAR B 3 A HT A R BE A G BRI
B G, BRI AR HT A AR H G N G,
AG 378 155 T AG o, PR PR A T4 30505 558 £h T 15 )
Ty, (HF5%h FC AR T 4 5% A8 T B Ms St Bl 2 T vy, o

’

Bl 10 A5 JCRES 26 AT URE A Rk e AH B Ay RE Bl 2 T 1
ALK F 1
Fig.10 The relation of Gibbs free energy of paramagnetic phase
and ferromagnetic phase with temperature with and without
magnetic field®

http://www.cnki.net



(EEIE K )09/2022

BB, % BRHTE NGB & AR A

<797«

AR T AR H R ] H (R AR S

FLAE 1987 4F , Omori 55 ™ Fll Kudryavtsev 55 1 ¢
FeMnGa & 4 [ 5 AH 22 I8 {6 A stk i 37 iE A7 b B, %
P 1A 4 B IR T U6 5 8 TR S i T 2920 K
Z J5 ,Kakeshita 55 & ] 1 #3758 & 5 5 [CIRTT iR
B AR IR BEMs s 2296 0 2K IR S 90 1 75 v i AT
THAE, AR SR AS R &R R T
AR I 2 5 AR Bl g 2 5 T W 04 it g K R
i T [CAARH A2 1Y S0 3 32 Martin 458 58 4 B
TE Sy [ A 55 TR 2800 A v i fin 52 % 3% 7T LA 5 [
TR A8 R B T A R, £ 55 45K urita
SR A B, 6 b AR AR 8 ok A8 b e i 34 B
T ARG AR 1 B 3 0, O 538 hn & 5 16 3 58 B
IE L . Choi %5 b5 & IR, 637 B it JIn A AIK 1 5 IR A
OB AR U N AN % NN B % N
3.2 HEHXRRAL BT H AT A RS

TVHIT BT A 7 37 T T8 285 RH 78 5 7 1 52 i) = B

TRAHMF A RE S AR A e S S8, W,
H T A0 1 8 25 % W8 3 1Dt o A, 2 %o % ol e
T AT A e W, G B
ik A #E210 C i BUIR BE LA R I A 2 2w bE
W% A R TR T I BRI AE210 °C
DL L BRI R B P RIRES e 0 HOE K K LA
B R A R, WuZs 7% B Fe-C-Criy 42
TESR G B BT AL B e T wg 3 )5 A A9 (Fe,
Cr),C & 4 filk 1k 1 11 B30 ik J2 A% it N w3 1) 199 345
Zhang %5 UIRIE 5T 4 L, 5 0 4 1 it in AR 1E T SRR 1 Rk
ey it (145 1 A e Re K im 4 & o LisE e ik
¥ 5% 35 FI) FFY 58 50 0 3 ) 6 L, 48 2% el R D T 405
ZARREYy , TECGr1 Sl AR A Bk fb AR S B v o s ik
AT AT R N LU 7 . S5 5200, 2 A0 ) 1 A
b L1 S N ) R 7 A R e /B e o K
ARFNZ WK HEm g J5 Ak W e S £ A
NGRS

Kl 11 GCrl5 R H Bk iR Kk 21 10
Fig.11 Spheroidizing annealing microstructure of GCr15 bearing steel™
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