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Fabrication of a billet in the continuous casting process

by means of a electromagnetic stirring

Ki~Bae, Kim
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Electromagnetic stirring

) Vertical flow pattern
(paralle! 1o cagting axis}

b) Horizontal flow paitern

<) Helicoidal Now pattem
(around casting axis)

(combination of a + b)

Fig. 1. Electromagnetic
production of
:a)circumferential  stirring,
helicoidal stirring.

stiring modes in the
thixoforming feedstock
b) vertical stirring, c¢)
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Fig. 2. Electromagnetic stirrer designed and
manufactured in this study
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.t : Graphite mold
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Water jacket
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Injection roller

Sawing machine
.

Electromagnetic

stirrer

Fig. 3. Horizontally continuous casting machine manufactured in this study.
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Fig.4 Magnetic induction density of electromagnetic
stirrer as a function of input current

dEE2 MEFs Ao e A3se Al FEL A
23t (CLIHN) E B7t2AH el & 850T oA *M

k1, ceramic foam2Z filteringde]& HAAsH
o "AuAlY £8& FFIAT. zFaLE &9
22 850To|Hon, HA/|AHRAL 6OV
3. FAE=Y YAEFFE 35/mine g §
fon, WYE JE2£TE 2094 120mm/minlo 2
WA 7|HA A&t &AL ON/OFFE
102/1024 AP o, wetr] HF QS5
= 10914 60mm/mino 2 9§ 7}E o},

a9 5v UESEE EYdd AR £39
EF 274N 4FvEds LYYEE H]i‘}ﬁi—%
g ZAY ZF 2xREXE BHAFT Yk z7)
AE£L£CE 20m/minlZ2 HF AdiE:x:
10m/mine.2 UEdFen, ol ZHEc=9
227t dA3 sk "HoA We fgen

T 3A sAsA gked FAE=9 ext 3
28 RE FAE=9 9 jacketol A wzivzt
T g%l JdEE d3] MEA TEHE £99
dFEUE B%Y] dEo2 AZAEHAUY. A T
3 TEEE @FET wAUte dFo] BA H

TAAR A7 A R AA He 23
A E FAFA Re7] @ nAA e
HHA £02 ofFsiA Hi ZAE=9 LEE
a73stA €.

|
D
©o
|



800 MR T T T T T T T T T T
750 |- Test-2 1998.5.22

MT  GMB1 GML1

., AR A g
AFUEE 6I51C
ny 55

AErf g FURE DL

Yi, 222 6OV 85A

2RO Giapey, 250 RAM

AP T SV S TR T A

LI B LA S I B

Temperature , BC
g

[ 2 4 [ 8 10 12 14 18 18 20 22 24

Fig. 5. Temperatural profile in the graphite mold, the
tundish, and a cooling water during the
experiment
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Fig. 7. Macrostructure of a vertical section of a billet
fabricated at a casting speed of 60mm/min.
Melt flow line can be showed.
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Table. 1. Distance gap of flow line between side and
center as a function of average casting speed.

Average casting

speed (mm/min) 10 30 40 S0 60

Distance gap of not

low line (mm) 32 observed 50| 60
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Fig. 8. Continued.
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60mm/min(Center)
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Fig. 8. Microstructures of a central and medium area in a no-stirred and EM-stirred billet fabricated
at a various average casting speed of from 20 to 60 mm/min.
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