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Flow and solidification characteristics of melt under electromagnetic
stirring in horizontal continuous casting of copper thin-slab
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(1. School of Materials, Shanghai University, Shanghai 200072, China;
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Abstract: A new horizontal electromagnetic stirring method in mold based on the orthogonal interaction between static
magnetic field and DC current was put forward to overcome the solidification disadvantages such as micro pore,
inclusion and columnar crystals joint in copper thin-slab’s horizontal continuous casting. Commercial production was
experimented based on the physical simulation in laboratory. In the simulation, the flow rule of melt metal in mold of
horizontal continuous casting with electromagnetic stirring is measured using ultrasonic Doppler velometer, and the result
is inter confirmed with the solidification characteristics is tics of zinc cupronickel thin slab in industrial product, some
advantageous results are obtained that, when the current is 400 A the inner micro-pores disappear, when the current is
500 A the center equiaxed crystal layers occur and when the current is to 800 A the inner-segregation decreases to zero.
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Fig.1 Principle schematic diagram of experiment: (a)—Front
view; (b)— Top view (1—Permanent magnet; 2 — Inner

magnetizer; 3—Liquid metal; 4—Outer magnetizer)

DB S I A 101 (K4 AR AL
PSS 7 MM, LAHEAT i e T2
AL .

1 BERLREERSH

11 BEEZZHNERRE

R P R R A (UD V) R S BE Oy, A %
AR R RS P P i I, AN RS2 7 I R
YO P EH B A — 2B B R TN RE 1 B B R B
T 3 R0 [R5 PO S B Do) R 22 AU R A8 4k, BT
75 2 s PR A7 BRI AR A T v
TR IZE WA A O BRG], PRI AT IR A
& B A A (7K R B N B & 455 I HEIE A 1)
W, AU Fr A 4 D) 52 o) 1A% S PR i A e 0 (L i
FE IS AT MR E <100 °C).

AR SO R AR KR AR AR 1450
m/s, KM%t DOP2000 &8 53 2 I 8iidiAy, LAk
S HAE S mm, ME 4 MHz, 25820 #8500 1.45 mm,
WP RS FEAE 0.1 mm/s.

12 HEHRNNESE

FHA LB B 1) JaA s TR K T3 B 1) &5 B B AR
L E A= 5 528 RS Ee ok 1016 KB B T
Jito SISO K 320 mm, B 226 mm, JEJE 17
mm. (EAA /A WL Z R SR S Hh U
e, MESRT N 25 A 150 Ao fESEERN L E
1175 %% 3 Bt NdFeB 7k iR 1(b)), H SR 30
mm X 30 mm X 40 mm, FEZAESE dha AR oy 72 AR A
TR R L 0.1 T

AWFFAAAUTIG T, A H] 16 AN 75 AL kit
AT, T 35050 AT &5 a2 O R [ (1 o
Do b, RS R0 S EESS B A BN R 8.5
mm, AR 20 mm. SEE T, AU NN R 5
M E R, A7 IR IS KRR T 1 5)) Ik B e
Jei s JTURIER P ) A

13 HEUSRBERS 0
SCREIRANIE 2 Pros. fESSfdsrh, WM T 2%
KGR SR AT N SR BT S K, DR T 2 A < e WP 2 2
(I FLIE T doe Ko AESIEHR R AT AR 2 AR R 7B B o
PAEVLE, TR, e R S B 4
BEORE [ Uy, FC R AN TR, I



1060 PR € <5 R A AR

2008 4F 6 H

b c
Ve i B®
- ——
ad \'\\ yad “'\\
/ e s . 7 e
’ ,’J \\ A s N '\\ AY
7 N A N
1 7 e \\ \\ I - \\ \\
I N | \
\ \
/ lr :;, \1 1 ” ;I Y \'. V
+ 0 vyl oy Voo
d [T T 1 t 1 I d
- A R P
\
(NRAN S RN .
Vo ! / iy oy i1
\ N S Iiy i T
\ ‘g \ !
\\ "'-.._4./// / \\ \\-... _,/// / 200 mm
10 mm N ’ .-
~ e ~ Pid
g ! |“T'." H"E"r I i |
L 2o g a' eleer 1516

B2 A R B AT R RS
Fig.2 Measured point of ultrasonic and mercury flow with

EMS (top view)
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Fig.3 Measured flow velocity distribution of metal in mold
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Fig.4 Solidification mark figure of horizontal continuous casting copper thin-slab with or without electromagnetic stirring: (a) 1=0

A; (b) 12200 A; (c) 1=500 A
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Fig.5 Average segregation of Fe element in horizontal

continuous casting copper thin-slab under different stir current
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Fig.6 Macrostructures of zinc cupronickel thin slab: (a)—0 A;

(b)—200 A; (b)—500 A
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