G B & & #H (2002)

55 376 B)

UDC 66 .063.8:621.318:621.746.073

HEAEERR S5 THE—/I FREHEFKRE MEMS”

Nippon Steel In-Mold Electro-Magnetic Stirrer '"M-EMS" for Slab Caster
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Abstract

Japanese industries have been severely requesting steel manufacturers to stably provide high quality
steel sheet/plates. In order to satisfy the customers' need, slab surface has to be scarfed. As the technique
to solve such problem, Nippon Steel developed In-Mold Electro-Magnetic Stirrer "M-EMS" for slab
caster which can improve surface quality of slab. In this paper, the features and effects of this system are

outlined.
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1 MEMSEMHLH
General technical data
Casting radius Curved/ vertical/ vertical-bend
Slab size | Thickness 150-400mm

Width 600-1,600/ 900-2,360mm
Mold length 800mm-1,090mm
Casting speed 0.5-2;56m/min
Coil type ) Linear induction motor type
Coil length Pole pitch 420-972m/ number of pole 2/4
Capacity 300-600kVA
Thrust Approx. 7-9X10%%kN/m? (as measured

along 15mm inside from the mold surface)
Approx. 2,600kg X 2/st (slab size 250mm
X1,680mm)

Cooling system for coil | Internally cooling by water

Sealing system for Puring by N, gas or dry air

connector box

Coil weight
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Function of molten
steel flow Effect Cost merit

0 prevent gas (Ar,CO) and
non-metallic inclusions
from entrapping to the
solidified shell

Reduction of pinhole of yield

*reduction of conditioning
- reduction of rejected
final products
+reduction of bottom crop
length

+reduction of diverted
slab

Reduction of surface
non-metallic inclusions

To suppress non-uniform
thickness shell growth

Reduction of
longitudinal cracks

To homogenize temperature
around meniscus

Stable casting operation]| Reduction of conditioning

cost

o raise {O) content limit Reduction of Al-alloy Reduction of Al-alloy
to avoid CO pore generation) for deoxidization consumption
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Coil section

Coil cooling water

Copper pipe
Insulation for wire (each conductor)

Insulation for coil to ground

14 J4 I EFE R
[CEE R ANV EREEICRETAZENTE, HEIE
HEERLTWS,

42 BIR, HHEEOZEEBR

B 15IzM-EMSOBIREIHEEOMRERT. EMSO IV TEL
FREHRIZE—)V REREZBERL TE—)V RRBSICERTS, 0
BRRERICETE S TERICKVEET 5, BEEGWIFEEK
BEWEERELEBD, EMSIZX3HNOE -2 3 HzOK
BRI H B, 0D, BREBRITERKRESRTOEENH
BelhBES 1 IN—FEREALTWS, BEBETREINDBHE
BBEIOERICETE, 1 UN—FYORFEEE, BHEENIHE
Tibhs, BRENE2EI5BEE AELBPREICECRE
WEBRET B ETRERZEMSEEEZTS Z LN TE S,

43 MEMSOIRRIEE

M-EMSE—)V RZRETHBIIFROBANVIERCEETH
%, B-)VRgHE, (OSFRCL3BREAOOBEREEEML, @)
)V REROEHZRAT MR RERL, QFMEEET-I
REFSICRFETEZ LR LiiThidasian,

BEEOE-IVRTR, BROEBEAOREEMFERLE, FRERD
Lk, SREEEEROEMEEY, SRZGERENEH 2SR
LD ICHGEHEBNKELMERERL TS, —F, BHAORRHE
HEREIRLEMSOCINNE ORREED, &FHEaMIVECH
BHEENICTHRAET HRBHRICL > THRET 3. BEOBEGREED
KEBFARME CREBKEEENIKREL, BREEOBELREL
2%, FRICEBARBEORERZ NI TEHEDICE, EREE
EOX NS WHEERAL, SIRNICRET RERENSLT
SBERH S,

PR OBEREELRE, FRERRE, RUERHOBREAOMEZEER16
ZRY., BoNEAR—RICBRBINSDIVIBNT, 225
MiBRAEES DI, ARICRT LS ICHRME IS EREHE
JIACSH60%UTOHDEFEHTHIHENDSZ LA DB, —
%, FRTORREBEOBEZBLIEZOREBKEEENEN
MWEEERT3E, BEOE—IREA—DOHRES DB E IR
RHEBERERVTE, GROEENEICLEZTL—I 7O
HRHP, FREMDETE N ZHENRET S,

FRAETREZ FIF3DIC3SREL2 < T ENBETH
B, HEDICHEL LT ES LEIROAENMET L g OHii
EHBRRELRY, HFHRBOELPTL -7 U FREESOM

Master control panel

Operational panel

Current set
Frequency set

@D

Power
transfer

15 EMSER, HlHlEES AT ABR

Current and
frequency
control

EMS coil

T-box T-boz

o ol ¥
%

High-tension Inverter

panel



HFAFUBRR ST HE—N FNBEREE "MEMS”

~— Stirring velocity S
~ -~ Temperature of copper plate hot face =
&
;5 o Upper limit of temperature| -s;- E
= 1.25 4 R L +:390% 5
Nos [ See l -
B ' “O~. ~
py ] e —_
— ' S.an [=%
E : ° b3 g
2 4 : 250 o
S Y — - °
= Lower limit of vélocity @
J =]
vy : \ L 200 £
« Opt imum| range ]
— &
0.75 H L &=

T : ¥

40;

Electrical conductivity of copper plate(TACS%)
B16 SRESCEE, BRELEERECRR

BEWEL D, SIRKRERELZER & OREMERRETTHOHIR
FROBTEZFREZ IBVWEEREDISOCUTICT B720HIC
1, TACS40%LL LOSRMERSBERZ EA0ND, HHRE
TRFEMZ AWHEIRO ZRuiRE, BRERAN 21T W ERIREE
EfTo T\, SIRETBMEITY S GiR/E 5 & TR B 4/ TOMRE
T2 WS 3 Bl IR 0 ARV FEy FARD 5B, BI17
ISR ERRT R ERT. RRKDEERD IRV ey F5R
KRENWELHROERMBKRICRZD, RNy FEEHRTI &K
K OBELSEBRINASNZ NGNS,
PLEIGRARZSAM OB FHIC K 0, DRNBRRRE EE
L, D, BEE—)REEARZEHEREMNERREL, TL—ITD
FERBSOREEDOEMBIEIEL T3,

34 MEMSE—JL Rk
BHSIFEERVA A ARBOBFROEDIC, HTHHRAESRE
AR a0V EEDHHBENICAVDRAEE, STl GRER
BTO2RELLTVWS, 20D, BRIHHFO LI IVER
WMTBIMEERBL, T—) RHAKOIIAZ 2 ITHETHICHR
BLTWS, CONERLEBZET, BV RABIZEEE-IVR
OHNBHA XERYA ATHD, BERMHOBEDRICBNTSD,
AR-ZAHKEZEETDBHENRN, £k, EUEEBEPERT
L—FERBEOTFUBRN, RIBIIM-EMSOMEERT,

341 E—IEHSOBRBAIAIER

1ML, RHEOERICTS VO TROAY, RV NTHHL
TWb, ZOkD, FREHEIFRE—IRASTFFAROIA IV
BOAUBEETHD, £, A NVEBHEBEEEZAHNL,
B—)V F—EHORETI A RPN TRETH B, chickd, 7
L= 77 hRFA-N—70—ROE—)) RERIZBW TS AL

Amount of
displacement

N
Cooling slot

Fastening point
Fastening point

Half pitch of
faster?ing bolt

Half pitch of fastening bolt

|
(a)Short bolt pitch (b)Long bolt pitch
B17 SRR ZIRITIRE, ERERRIR

7
Special thin £ Width Changing Device
copper plate 2 v - (Electro-hydraulic)

Cabla Auto-Joint System

- Linear motor
| Water box
Solidifying shell

Molten steel

18 MEMSO#EE

DHEFHE—I RICBTEZ 2D, )V REFRICHL T
1 NVRERZHIRTE 5,

342 MSERT—TNVHBEE(O—TNA—-r 342k

£E)

M-EMSIZ®— )V RESHIFIC O 1 VBT — TV OB e A0
BHrixd, FIHERBIEY—TNFA— bV aA Y M ERICE ST
)L RRHERICEBICOr — VRS 2 REE T3, ZhickD
EET—V REABEOREBICTE—I FEBRTETH S,

5. #

FAAMEZ 5 TRM-EMSIZIZU T OR#SH 5.

51 MEMSICKZREWER
M-EMSOEEHERRIZEL VXS TOE R —)), RHEIESEN
Y, REMENEKIBICEP>TES, £ HRRRICTE—L
RADEBFHRES TP 2 VEEH—IITET L2070 FMEOH
ERS TV EEMTE S,

52 MEMSICL3HBEUML

M-EMSIZ & 0 BBEMASNR T, BETORY bAI—TRF
AN ERUT R EA0BHIRL, BRITBTBZIN—ETER
DREMBS0BBIRATRETH B, Eix, BRTHIEFE / —< 2R
N—T{LWERTE S,

53 MEMSEEDISY

M-EMSICIX FRORFBADH 5,

c BANR-AZRERERI NS NTEIELZI 1 IVEE

- BR5E AR CHIE T R BRI EEE

« AN E AN AR EIE R E— )V RRRIERE

- BWEERHEE S & MR T X 2 HIRNNE

BRI NOETREE

- 34 VERRT — TV O BB E RS

m

ZECE
1) Fukuda, J,, Ohtani, Y., Kiyose, A., Kawase, T., Tsutsumi, K.: 3rd Euro-
pean Conference on Continuous Casting, 1998, p.437
2) Kittaka, S., Shukuri, K., Yamada, Y., Sawada, K., Soeda, Y.: Nippon Steel
Technical Report. (55), 27 (1992)
3) Okazawa, K., Tou, T., Takeuchi, E., Umezu, K., Fujisaki, K.: CAMP-ISIJ.

¥ OB & & # $376% (2002)



FEFUMK RS T AT FABBBSEE "MEMS”

7,12 (1994) CAMP-ISIJ. 7, 1195 (1994)
4) Ohtani, Y., Fukuda, J,, Iwata, S,, Ishiwata, N., Funato, K. CAMP-ISIJ. 7, 6) Fukuds, I, Kawase, T., Ohtani, Y., Iwata, S,, Tsutsumi, K., Okumura H.,
1194 (1994) Watanabe, K: CAMP-ISIJ. 7, 1193 (1994)

5) Kiyose, K., Miyazawa, K., Goto, H., Fukuda, J., Ohtani Y., Nakashima, J.:

OB & & @ $HI76%  (2002) —68—



