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Metallurgical Characteristics of Combined Blowing Converter
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Table 1. Examples of combined blow converter at
Japanese steel makers.
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. Kind of bottom Flow rate
Name Capacity blown gas (Nm®/min-t) Ref
NSC LD-AB 70t Ar, Ar-02-Np ~0.31 1)
LD-OB 70t 0,-C,H, 0.24~0.48 1)
320t 02-C,H, 0.10~0.30 2)
NKK NK-CB 250t Ar, CO3, N2 ~0.10 3)
Kawasaki | K-BOP 250t 0,-C3Hg 1.0~1.5 4)
LD-KGC 180t CO, Ar, Ng 0.005~0.2 5)
Sumitomo| STB 250t { Ar, Nj, COg, O2 | 0.02~0.29 6)
Kobe LD-OTB| 200t Ar, N 0.03~0.10 7)
240t CO 8)
Nisshin | NSS 185t O3, LPG, Ny, 0.06~0.16 9)

Ar, COg, Air
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Fig. 1. Comparison of changes in [Mn], [P] and e MU ;:\\'\. o, °

(T.Fe) during refining at 2.5t LD, bottom blow
and combined blow converters (bottom blown Ar :
0.42 Nm®/min-t)9.
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Fig. 3. Relation between [%C] and (%T.Fe) at

turn down : 70 t converter?.
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Fig. 4. Relation between bottom gas flow rate and
(%T.Fe) in slag : 70 t combined blow converter®.
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Fig. 5. Influence of the bottom gas flow rate on

the relation between L/L, and (%T.Fe) at turn
down : 70 t combined blow converter?.
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Fig. 7. Comparison of phosphorus partition ratios

between calculated and observed values : 70t com-
bined blow converter?®.
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Fig. 8. Comparison of observed [P] and calcu-
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B, MEOREKRKEOER L 2 5H—REKMbL—
ODIELEZ SRBH, WESIZIE, ThFgT

ISCO=={

BOC = 55— rreerrireiisiniiiniciceninnn (23)

Table 2. ISCO value and T. Fe in different
process.
LD LD-KG K-BOP Q-BOP
ISCO 225 130 64 58
T.Fe at 0.05%C 20 18 13 10
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Fig. 13. Changes in [C], [Mn] and [P] during
blowing in less slag operation : 240 t combined blow
converter3?,
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bNEL e nte. ZDEHIC, VERAT FOBEWKET
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L/Ly # FiF7288v 7 F 7u— (LB NLETH 5. L/L,

Co

Oxygen efficiency for decarburization)

£(

*

[%C]

low carbon region

a) Assumed relation between [%C]and ¢ in

C* (=Critical carbon)
b) Difference of C* for each blowing methods

LD O
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LD-OTB O
. (n=360)
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Fig. 14. Changes in critical carbon content by

different operations : 240 t converter
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Fig. 16. Comparison of Mn yield for less slag

blowing to that for conventional blowing : 240t

converter3D,
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12V Mo B 0B SRTWwD, —F, BR [%C)
DFTit Mn O b 28UIC L. S h 2 HGI$ 5 72
DIz, R [%C] DT oMK T, LWREEEEERE Y
WAL, KRS FAmEL®MLZ. Jhickyh, g
BT, #170% O Mo HEB O HBELN. Zofticd,
A OWRESEMEOSEIZLD, [C]=0.06% T 60% O
Mn 580 2B HELH L. £612, B
Wi e o SADETICELD, 1.00% LLEDE Mn

IR & $ndF A WRERERAF T id, WKECRIZ[C]-[0]
EFHET D Poo A latm ATFICAh B, 44, FOHH
2 CH, 50ERETFINGH T ARLERE HRIZL S
Peo DHERBIREEZ SN TV L, ERKE
A CO THVTHRBRLNEL DD 2 &AL »
ahY FRITIREHEA O P LI EPDbAr o
oo ZhCH L, KREO [0] 325 FhofERT
ST NMICENRTBH L EERNICOXRLEBEND
530738 B, BEAGIE Poo REKE H R EEIL
HEICEZZERIIKY, DTFTOL) 2GEFIVICE
N, EENLHEE 52 T3,

Fig. 17 {2, RIBE T VOB &R, S % B
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1) BISHICHRA L7281 C,, OEMIE, BEY < v
M SDOEBEFEELZHICKIE L TEEIREBICEL, Cpx
ELTHIEH 2L S5, :

2) e S N EREBEARERPOERS L EEICRE
Ensztk, BOBRUGHICHERT 5.

3) B ORFREEE ST/ S <, RO
TOERTDERIERTES.

C4) HBEAKROBERBIRERETHS.

5) KIGH CHAKBOBEIHE SR TVBE D,
Qreo HEIZ1THS.

6) HARERE D ) LK & B OMFIRED ERIE
AEnsUNOBEE IS (FeO) AL, X777
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WERESRD., O, WAk 29 70IciE,
REND P, DEIZL > THREOBITHFELS. Th
5DIREDEI, ST REOEAN B X OWREIG O
AEELE, UFoLritis.

W(dCO, o/ dt)=q(Co*— Coyb)-i‘J(Co**—Co,b)

W(dCc.y/dt)=q(Cox— 7 ) -wwreeremeeeereennees (25)
(W,/100)(dCre0,5/ dt) = Nieo— ( Creo.5/100) -
dW,/dt+(71.9/16)-(1/100)+ J( Co 4— Co**)

.......................................... (26)
@(Cep—Co#)=T(Corx—Cg) woormermerssmnnenens (27)
q¢(Co.p— Co*)zl(co*_co,e) .................... (28)

Neoo=(71.9/11.2)Q+(71.9/16)-(1/100)I -
(Cox—Co,.)—(71.9/12)+(1/100) - I(Ccx— Ce,.)

T, WEHEE (kg), ¢ 3TERLCV2BHD
ZEEKRE (kg/min), JIRATF -2 7 VEOBEOWE
BEhdE + e ¥ 5 HF (kg/min), Npeo BFRULTFHIZHB
i} % FeO DARHERE (kg/min), W, 12 2 7 7B & (kg),
Ciy RMMBAEKD LRI ZO jRASDBE (%),
Cir ERUILHTD jEITDRE (%), Coxx AT 7D
Qreo WP T HBERE (%), Co. i Apo=1 &
THMERE (%), Ceoid Cooe BLY Poo L FHT S
REBE (%), [BLH BT REORELRTH
F (kg/min), Q 1334 E (Nm3/min) TH 5.

PR X CEELS S KD B, g, J, T35 A —
¥ —ThbHn, ¢ i3—-REKH L OBRIVREL,
JE TIZHBIBREREL, T%2/852—%—¢ LTH
EEtE 2T, BRREESEL [%C] OMERZEE
WBGAEMBEE NG TAIIICTIFRELE. D
H %312, Q-BOP, K-BOP # X Uf LD-KGC 287
% [%C] & [%0] BXU T.Fe OB EEIE L
LA, EfEE LHIELE oI kXD, KREEK
BIzBWT, FHRD Poo L DOFHEL D EVES T
Wi, WL ETTAEHELATOL) ICHBAS R
5.

BERAMT T, BUSTH CORRKISHRE KT
B0, HIBETO FeO DEBSIHI S, BE
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N, FUBH T, aro=1 & P+ 8%, REEE
T CRIBOEITT A, —F, 29 70 FeO &1L
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ERFRERE TRAT7HD FeO IBEMNKL 2 5. #
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BB, L oT, AT 7-2A 7 VRETHE, & LA,
25 X BHBEEBENEITT A, CORBRIRE, 270
EATTOBERF Vv VOEFKEVITERE W,
25 70D FeO iEIK L & 5 EHOBEII L, 12,
X NOBERT VT v MBEBIC LR T ARRERE

B nBIEY, BEHRAKE KRB,
COXH I, BAWHTI, B L DRI

AR E CEFT B 25 [C] - [0] B T. Fe

FHESABRE 2o CVB EEAOND,

12. #& 8
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#BHICX D, BEREE CRESELER, 27 708
FRT o VESHIZ SR, £/, AF7-2AF L
BIRGiE &y FEiIcamS %, S MnEEB0E, 257
@D T.Fe MEWVICH 2205, LD EFEHEADOH D
ABER SN, EWHI T EICRBE). b, TOX
S RENES, EREXEERED 10 50 1 LLTFOKK A
HARBTHEONI-Z &A%, HEWRMZ4HOBEREICHE
Wh—2DERTHAELEEZLNS., E6II, FOHD
BT RMBEAMN O & DV T o T, L ORGREE
DR~ RBLTCELRTHA.

Bk, KBt sosilh-n, EELEHLER
I N -HgMETI, BRFOBELRT. 4, Ak
A bERVIEV, AHBRE ME T O 2 TEFR
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T, 4B, B AEHYEILD, ARICEHETAE
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