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Repeating Operation of Hot Tundish without Preheating in the Process of Continuous Casting

FTHARSUE (BR) IMBSEAT AR EL - BT OB - PREe
SR oA - KEREE - R
KEPHESR
JRIBEANAIEFEER KRE — e

1. %

JRMRBEA T, ESFOHSRIHBIBAIZ £ L T 2EEXRFH OSHBE ML, SMAOKAN 2 2 VRERFX VT4 via

(LIF, TDEmgd) OREERGEL BOZ, N SEm_ EXREM% 1992410 H 2528 L 12, JEEFIHS HEh L
ZRIERR Z 277« 2B - TDRBMIC & 258 L2 HIE L—FEE - —FIRETHEL, TDTORS27D% 5 As%
ik 35 2 L PR ETHE, ZDIDIIELETHTD ARy Maldg, — v FTDAL, TDORERILK, 3HZRHREFI X
=EMALIZRA S 7E42%E (Plasma Ladle Furnacel S TP L F L887) &SR ER LI, 72, TDshy MEIEEI & b fit
KPR TANVF—2 2+ OBBAU T DEMRIFD 3 KIEEDOREM PR - 12, ARTISHA SER EOETERINTH
ZEASETHT DRy PAlFRIZ D>V T 3,

(Cast)
2. TDHRy NEEEDHE P i
Stopper N I‘__ to?f}?m E&rgglﬁtely shielded

TDARy bR EFEEA P NCRE LI, (7
LG SR |3 B SRAR - W HESRAR - 7Y ¥ & Th 3, T DId14t
L2t THEREZIWARLIC.E AR T ¥ FIZIZiEH M
By HENZ, TDERS I X<MBRERELTH 5,

Fig. 1 \2TD*&y Moz DIEE 7 v — %R T, $HERKRT
%, EH RGN 2T 52, REVERIITDESRICR
MLIc7 7 v —HROPMEETITC, PHEHRTRE %
U B, PRUSETH, SFECHEHLIE—V FARE X
W A=—=Yar XA  LFINEET) 2FEC L Sk
CEHLICRA D v s—TH LIRS, I NZHREECHINT
5, K Th—O I NZHREEBECTH OFRY £, T8
SETLIEFHLCINPEALT, TDRHHISET T 59, ¥
INBGE XA P TCRET BHEAROLT—Y — 2125 5

Immersion nozzle

Mold

(Residual steel discharge)

Immersion
nozzle

—
— :——_

Residual steel
BB AL 2 BEIE T A 1o o —RE PR L 122, discharge device
- Slag ladle
3. TD7kw NEEEE ORISR (Immersion nozzle change)
31 BEFERTREENLSILOBMKE )
Fig. 2\ IN#ABELRT, TELIL—KE I NZJ '

QAL TSECHEAT LY, TIOot I NFEBORK
BEZERT 2 ' v A VIZERDH L v P HENMZ VT =
FETHY, Fig. 3 RTHMEL R T L ENH S, 03 Y
FRTIBREEZ L, TELULZ I NFHEBICESE LCE
FCEHALL P O i ARB L L THERRIFMOBRAR Immersion nozzle change car

Biilb 3 2, Z ORRLBIRBEVEEY S5 o ic, BTl Fig. 1. Flow of hot tundish repeating operation®.

FRk 646 B 9 HEZAT (Received on June 9, 1994)
* Tokinari Shirai(Hirohata Works, Nippon Steel Corp.,1 F uji-cho Hirohata-ku Himeji 671-11)



% & 8 Vvol.80(1994) —~T14}

Formed mortar )
(at room temperature Tundish well ,%ﬂ Conventional mortar
D / \ - / \ :.E /(flash setting under heat) New mortar
l Preheated Insertion @ l‘ i
;rg;gﬁerswn 30 rsﬁg;f-%gl;- I ut11t1%dish 1 (Heat softening)
installation well 1
Completion l ‘l
- N I
ED Il(Room-tempera_ture) X
Fig. 2. Mortar inserting method. 3 shape retention (Heat setting)
2] ' )\\\ ! 1 . |
N4 R — LB S, VA= L A SbLEIEEOE VX 0 100 700 800 900 1000 1100 ('C)
N LI, XIESIC T &R E 2 TR T A 00, WHKEE Temperature
DECEH BB LI, B I NEBRERLMEL b D LT, peo—r S Tramersion into
INZSHECHERA LR b v s —TH LIRS S LEBELI, 2 immersion nozle tundish well

s sz g . R Fig. 3. Softening and setting characteristics of
®%,WtﬁiﬁMAﬁfnatwytuThﬁxén,%wﬂ hot-setting mortar.
NORMEREE L TRHABESEVVLETHY, EME2 ba—
v LTHIB LT,

32 | N3ZBIgT . Immersion nozzle and
Fig. 41z 1 N2 3B OME #7577, ~ mortar carrier/installer
I NRHREBRIZOMEARE I N % BT ' ,Iﬂ!m

A%E, QPIONEIIERET 52EVE
o B RET APMOFERE OF
BSETHO I N2 TEIF L b AR
Wet L, eV Z v I NEIBEERIC
¥ETHIN/EZvEBERE OF
BEETH%O INEPFINCHAT S IN
ot 6 e 5, 1 NRHERE DR
2, INEMID»6FTHELI I NPEE
THETOINRRILELLETOE
BErlB0BHE I ELIEZETHY,
Zhic sy I NZREEEOEHE 2 X -
2o X, TDOfI@&E TN, TDOMES
BHoTH I NOEEIERELAR, [ NSO X H = vl %
BEZR L 72, kiz, INBEEEE#Fig.5 /R T, I NEEMICHE#B L
R=27v— b ETDOEESH? Y+ — 2V v v X812 v ¥ —THEZE
TAHEBEPHRRELL, VA—2Yr vy XRET7T—-—X—TIEENL,
7 — O IERRIETIT ), 2hucd b, TDZHEAL 2 L2l

INOBEN»AREL kotz, INRBREERCF I NEEZEDRRC
&b I NE#HIEERRLTHEMLS v,

3.3 RiBBEHEW

Fig. 6 = TD B L 2R GHHBEE : TORMOMBRERT, T
DASZ + MEDKRBZET 370D XEHFER T 2 LRI HER
PRART A RENDH B, ,

Fig. 7 SBRIGPEH BB OME 2 R T, & THRICIT b (2, RGP
PTEB LI, TDEMCHE , Avkey L, ZAVOHRO%
7o v—THEATAMEL LI, 77 v " —ORMAR=T7T—2 ) &~
X—=TH5, 75 v ¥— kMBI, HOWERIET 5, PRHBE Fig. 5. Immersion nozzle fix device.

X |
, Immersion nozzle feeder

Tundish well cleaner

mmersion nozzle recovery device

Immersion \ /

nozzle head
mortar

4951 Immersion nozzle
L}




% & B Vol.80(1994) —T142

(tons)
-
£
.03
[
E2
-2
3
| Tundish brick lining .
< . Packing |-
g Discharge nozzle sand | °
:90 L n A 3 _ _ N { .
g0 1 2 8 4 5 & 7(min) . - I ey | TR
= . . . <l s Lt“—ﬁ*o’)?c'* A4

Required time from end of e izl A LE el =t

cast to start of discharge ’ 7 L \ ’ ;'\,@g
. . . ST
Fig. 6. Effect of tundish residual steel weight Drive air cylinder L
on required time to start of discharge. ZI Flapper

Fig. 7. Residual steel discharge device.

CIRBIZ 5 v = 6 e L 5127 5 v o~ DM REEY O 2B TORMZ —BLINE L2, $72, HEHILTE

ULEFOASZZHELTS,
4. TDHRY NOERgEERR

4-1 TDANRBEDOHNE

75w N—HPIE T AL LT,

TDHRy PRISEEAB U VLEBRMFERH X v 2 P EHEPEIMT 2 26Etv, TDRHICASWH?HREL T 312, 5 W12Ca0-
6 AL,O;, CaO-2 ALO,ZEDER A D b DDA v b U —2ZdRIZFFE L, D iZGehlenite, Anorthite & - 12{ERH
M= bY v 2 2R L T, HFERMLBEOEMEEETHRCTD R 72779 6 Sl dl L, Sisyo
mmHHCECTD R 2 Z7OMEELPME T U, MY BT 2 2 L CTDNC AT ZHBRE LI b D LHEE LT, #HrRN
O LRI Z BRI TD 75 X~ e SR TE ML, B ERMITD? 7 v 2 22 ML THEIEER2T

s ETASZOPHMERPREL, 757 v 72

(heats)

ZBPUI Y- T, BFHEPHERI T GBI 600
Si0,, FeOZFE W& 3 v 2 L, ALO; 2RI L T
(T 5D ICALOE R BN, ERBETEY »
DUMBHINS T L RHHRIE LI, S OB g
HETTCaO-CaF,RD 75 v 2 AR BEL, # o
WL, TDF S X=MBOFHARS 75 v 22 © 300
DMLY, RI7OmBMEY&ES A, TD P 200
P~ DA D RFIRE P S T, (“/’)
4.2 TDEHmGEARFZ LMW AMIX F 100
Fig. 8 i=TD& v b g F v — I BHER %
AT AR OMEFEMWBFIE RO ERC L b, 1993
422 BiZ13500ch,/ TD 3 TORMIRE LR L
72, Fig. 9 2fEkTD L Dt k=2 2 b DB 2R T,
PERD T D25 ER, WHIL THES LM, —%o
NADEMEL, Ba—F7 4 2LT, #HHLTVIS,
TDs v b AEERECTIE, $FEJRIITH RS 2 HED
THRD, NADVHEE - 2—F 4 V27EVERL ko
72, ZDFER, TDRIAM= 2 bidfeRICHERL T,
1,/3 2 TERLIC,
4-3 TDHBMEEMRTOHER
Fig 102858 T2 0 DA P RFIREHRE 2R T,
R Z AL THRETDONN—F—TEEE LY
El, BEY—n FTDDOR DD TECRiEtEYE

L 500
]

-
-

550 séo

/

'92. 10

11 12 '93.1 2

Fig. 8. Change in service life of hot tundish.

(Refractory cost of conventional tundish = 1009)
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(Maximum tundish steel temperature is shown as reference)
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