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Synopsis :

The last decade activities in steelmaking research laboratory at Kawasaki Steel have
been described. The main activities were concentrated on high productivity, high quality,
and cost reduction process to compete with the world wide market. The following newly
developed technology has been also discussed: high efficient production method for ultra
low carbon steel, a Cr ore smelting reduction method in top and bottom blowing
converter, the new electromagnetic brake for the molten steel in the mold (FC mold),
separation of inclusions from molten steel in a tundish (CF T/D) and continuous forging

process.
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The last decade activities in steelmaking research laboratory at Kawasaki Steel have been described. The main activi-
ties were concentrated on high productivity, high quality, and cost reduction process to compete with the world wide mar-
ket. The following newly developed technology has been also discussed: high efficient production method for ultra low
carbon steel, a Cr ore smelting reduction methed in top and bottom blowing converter, the new electromagnetic brake for
the molten steel in the mold (FC meld), separation of inclusions from molten steel in a tundish (CF T/D) and continuous

forging process.

1 #

il

PG TE RN OREL D 2 P 2lEd 5 LTEELATMNTS
5. ILETIEHA S OB ORI L Kb TR 1
ADEGRE EETAOERAEEOILEN D25, B L 30 FOK
dA WL TAD &L RO 20 TRISEE - o 2Eh
Fhl - HBEEEE T T £ AREA R, W7o ANREIZE
ORI PE ORI, BE D K UVESENEe Kb EA R L
ERHC T . UBHE T, RILE 10 EMITERDT - MEE
7 A E M IS E M B on st s BT o
L ADBAERE A ED N TE 2 B A B . MK E
i & U2 Rllia e . N e D ans E e FIoREE 2440
Bl LA A S A A &S MHIZEOTIE 10
RIS S E O ARG T 3 Ao KR EET Iz 80T 4RH O Y
O 4 SIS MR A TR 250 T 4 3RH DX
T iftsh .

4 IO 0 EIME A L AMOBEERNNE S 2 L L1000
B FOERAE L A AR eSS AT ED . JOERIIIN
EAN, THEEACZF YL AEHINE 4 B LR ER
7=

RS T b B VBRI CRE L A R D

* LR 100 N 26 H TR 2

LT A b2y v el B i A THTE - AT S T LIDNE
NLT&EE, 50D, KHCICHE L & 25 - U 7 LERED
ML L E TR RS T & A BT R L LR O
SR (NEDO) %5 & UV B At BHIF DM 56 © 2 & — (RCM) 27 idRg
EREO S AT TERL TS [FREER AR 4R R ML
Rl i o s (M7 o2 7a—24) ] BEU.
JRCM #SUFGEREO BN R4 T TERBL T3 [T 3 —f
AL SRR o & 2 (HEEN 7Y x 2 b #200E
ThHh,

AT, PR RO I o A RO EE T
DTS, T, RMAREE RO TN S

2 BUEWREPIOEE 10 ERMORIR OB

2.1 RBESTFOHTERE

T 10 ERETHIL R O 2 CHET 2Ll
AW B k. BIEEEMO K EEIEROM Y. o L0
AR AN AE L RT 2L AMOH LOEET v 2
TN B LU R v L AR BRI & B R T TR R
ORI R A RS STHSERIRTEOT. Tholl
POFTE T T R A0 Tk s

EEE AL 7 o1 e =0T U T A R A 100% 15D A7
B A T A S PR AR L 22 dao. FEANILT AT

— R



ISR T 10 F 0B A g

S AMEEBMD, KMLEEZ Y A AMBRLWEALH
AR LAY, 26220 [HMA 5 VMRS 250
EEN AL TEBTRAE 7 o v 20l & RInEHFoRELo
IR AR L T3,

LEFOGIFREICE L T, T & P IS O TR E O R
FmEETINENE L X WEOREE RS HRET 7227,
A F YL AMOIRBEHEIC BT 3 2 o afkibe 20EKO
DEHER BT S FRKE S VAR50 N, KER LU R 7 74K
MIETIZ & D 257,/ 2 8 LIS ERET BMEEiT, FRRE
GaA kA VTG,

TURFEEEIZREL T, RH BERA BN ASHE RH) 26175
fEFE P ik (RTBE) (2 2WLWTRIBEF L& VL TRELL =7,
ok 0RO A0#Ebiz e BA T H, HIEL T DT
EENTG, 131 E Eild 3 EEHEMHORELEN
BTz L 22, FRECEER RN WRREOF AL %35 ALO,
DERAIZ L 70, SBEEMLFED ALO, ER L ZOBEIZD>W
CTHTE AT, B R 7 o b e iE U VB £ BRAYIZTT S Tk
(23 7% OHFRET-AY, HELEEZ,DERICAT 7Y
B FRICHLTIEMRSHEL TS, 2O RH IS THRE
Ml X T A Ao ZEEBMAERO Y ) OB S = R THE
BN LR F AL ORTL, BRI T P — v iHEEAE
(P TRARAE RS LT HIZIFEEL LI LR HEL LY,

FTHAZAFLAHCHOTIE, B 1 WU RH T LK E
(KTB 8 10 & 0RO 4 T ZA0EEI BT AR O lifb %
oo, FOREFZT L AWM LG TIE, 2R VOD MM AT
3 7a L AFEALAY, VOD B TRESOFITHICAE L
ST S MY S F OBEREFEETH O, EMETIRPHER
EEC LD 2T S, BRSCEE A b ORI B 4 iR
T BMRAT -7, BHORETHIHRKSE, BER7 7
1 FPRAF XL AMOEHE - EREERICMA, EAT VL2
BIZBLTE ZRODIRAEE LTVS,

22 ERESHESE

HEHEE, EESB T, 10 EMOMAERRIE, SNt
U AR R AT (FC mold), BLUAF X L AMITEITS
&2 F 4 v Y2 D R 4% (CF wundish) 1204 E 1L 51T
e N B BB R 5T A A EIEI g TR S £ W
AA, 2/, KBRS T 70— A0dunRESES ARICER
STHEIC BT A RITEIEHER OWEA T LA, B2 dde i
HHERE, ThsORz L TEEIZERT 20T, 22T
FALIS OB I LTl S,

WEEMREMND 72 LR E EICHIET 340 4 L TL0
IR I B B A e - 1ol F skl a | o s o o S N P
7% EALREROMFEY &Y ET, T OBROFEAINGTEHERO
HEEROBEBIIFG L £, 77 L2 RERO R EBES 2],
TR O L 2 AANOFFEMEY CHRNNGHM T O ¥R (20
BT EFRA T 7. HIFOEIREC7 2 Liz20THEO KE
W ZREEDIZODNWTEKET ALy FEFAERI DA
DWERTEIT 20,

HUMATORSAMRET A0, TIEMMEF L AR 4 4L
J ANk BT ot BRSBTSk
PRI K -F OGBS & & OEMRE MBI LT, £
OB e mEL LA, 07  v P 2 NBREEC > T
A B L AT OB T L Iy 7 A OEES
RO 177z,

—g—

St HBOREHMEARAL, AL -2 37— 28 (OSM)
ORI ORISR MO BRIKITER 2 B L LA SR0 KPR
B o, SRR TP MR N BE-E 30
B REHE O - 2R TG L 2EENRREOBRAD
ZEEBE LA,

BHIOMAIL, %23 FC Mold % CFT/D Bk & h
TWaA, 20OM, %074 v ¥ 2 DFEBFIES LHEILA L -t
J AR EOHAEDHED LikAL, FBEREEE SR L 28
PEESHHICOLTELREEEHEFu S 2 o P TRDEATHS,

ZOMEMEO R REORELIZE g ayv, OSM DR IK
RREAQ 20Oy 22— 3% £ OSM BMEZ IZRIEY
SO FREORELERRITOREBEBORAT, OSM FR B
oy AN E BRI A 2O D - U FEFILERS PO
BRI OERBEED S ¥ 4T o, TPl FIIRL
TR O C HE R C DV TH RS T 2729,

3 ERRREWEE

31 EERESANEBEREORRE

B SR PR % v & L A Do B Ao A AR B O 7
12, [C] < 10~15ppm OB{LRBHOKEBRREG 2T 752
EAGELE L, FOT, RHIZET 5 BRI IE O @ U
R OB AT 572,

301 {ERT¥M7IO—FICS 3RHEB R OB

fEE L ARG T OSBRI RN TS 5 T AR
ShTundiy, BREEOAELERIDMIEEL L7y =
FIAFOMAERC S A, BEHRRISOEBHET 2 &IKRFZREHIC
BUHAMTERHETH Y, BERHOEE L, s, EIT,
AE B AT 2RH {230 T, PEAC A LR IR & RO R i Y
EHTHRUTEM AR O ARRET o, KETEIC L DBR
WEI AW L, &5 CHRSEE OB AL ER, Rl
EORMKIRIEAEROBRIILGRNTEL e nd ok, &
NEOHEA S S EBAFICH LTRSS ER T HEEL, TR
EhACHEEACH SRERFITET IHERFEAITII LY
N E o, MERBEN 4R, THBER 3RH (20T
$0.75m CEMRE & LREIZEMAL TE D, (C] = 15ppm O
FWMEXRBRL TS,

3.1.2 RH Ak HRAAEICES [C] =10 ppm OBREFF

R TR B0 A TRBGRE O Mt BEEATO COF
{1y ORI ENEBRREMSRES TS EFLA AT
B2, FITHIFRAZAELTKEOKREN R LR EAATEREDILZ
WEEY BRCO ANy rAES T ARIEREREMIIEOT
AR TOREROTEh e S IC#R T I8 En K
BORETAEE Rt A L A RE LS, KEH 24 3~4NmP/min IKE
A ZEZE [Hl=3ppm £ TEEAEETHY, JHIZED [C]
=20~10ppm TOEREEERE 0.05min~! 76 0.1min" 2K
L, BEFE [C)=4ppm AFTHEL %4 57, Fig. 1Tt & 5218
HWEEOLKIZE oL, HENEGCLERRNT [C] £ 10ppm
FLRELTHRET S ZenigEL o7,

3.2 JOLSGRERMETEICLD AT L ARBER
atoleak s

1985 & B4 T0m 3 1 BIEETIRC BT 2 HO LIRIK X ilF (K-

BOP) % Ml 7= BALGET 70U 4 X # R L T s, M2 HoskE

J1 1075 B E Vol. 31 No. 1 1999



10 BIFRAN L 10 O &

¢ Conventional

® H,injecton

IC; (ppr}

10 15 20 25 30
Decarburization time (min}

Fig. 1 Relation between final [C] and decarburization treatment

time in H, injection method and conventional method
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Fig. 2 Relation between chromium ore addition yield and rela-
tive downward velocity calculated as the difference
between dewnward velocity of chromium ore and that of
£4s
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Fig. 3 Effect of N, blowing method with top lance in the final
stage of decarburization in DC-KCB (£": Stirring energy

by top blowing N, (W/1)}
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Fig. 4 Schematic illustration of the FC mold

¥ Inlet ) _l0m/s,

Depth from the surface (m)

......

(a)

Fig. 5 Calculated velocity patterns of liquid flow in the centerline
section of a mold: (a) without magnetic field, (b)Y with 1
pair of magnetic poles, {c) with 2 pairs of magnetic poles
(FC moid)
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Fig. 7 Schematic drawing of segregation model
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