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Influence of Bath Agitation Intensity on Metallurgical Characteristics
in Top and Bottom Blown Converter

Tsuyoshi KA, Kazuo OKOHIRA, Masazumi HIRAI,

Shozo MURAKAMI, and Nobuo SATO

Synopsis :

The influence of bath agitation intensity on metallurgical characteristics in top and bottom blown con—
verter was studied by using 70 ton LD converter and the following main benefits in metallurgical reaction

were obtained in comparison with LD converter.

1) In this process, iron oxide in slag and the oxygen content, under the same carbon content at turn

down, becomé lower than in LD process.

2) The aimmed dephosphorization reaction is attainable in spite of lower iron oxide in slag.

3) The manganese content at turn down rises.

4) The controllable range of iron oxide can be more extended by selecting the relative intensity of the
top— and bottom blowing conditions, than by LD or Q-BOP process.

It has been shown that the content of iron oxide in slag is controlled by the newly defined operational
index of BOC, which means the balance of the formation rate of iron oxide and the feeding rate of carbon
as a reducing agent determined by the time required for fully mixing and carbon content.

Balance of Oxygen— and Carbon-feeding rate=
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Table 1. Test conditions.

(i) Test Fumace
NoS. LD (70 Tonch) in YAWATA WORKS
(i) _Conditions of Bottorm Blowing :

Campaign :‘f?o;le CESN':";“’H'_R)‘“" Kinds of Gas
1 1 ~ 100 Ar
LD-AB 2 3 ~ 400 Ar-02- N;
3 3 1000 ~ 1300 [Ar-Oz—- N2
to-OB| 4 4 1000 ~ 2000 | O,~CenHn
(il Top Blowing Conditions :
+04~05m
X
Fo, 1200 Nm¥ Hr
Qg | ___Ar.NyorO, __

B li. L/L,
A L.

BERIE~DEERER & H A DB il & Tk
EFOEREC L AWM &, BBHEE L L/L, ki
IOIREDL EREDBRYREOHFEFALEZER L TEE
L.

_EkEM R4 LD with Agitation by Bottom Blow-
ing® DI FRE Y LD-AB LBEFRT 545, ZOR4E
CERECHBEY FHLcdd% LD with Oxygen
Bottom Blowing?® DIHF#HH LD-OB LEEFHRL
XA L.

DEFWILANHIER® 4 B 5h skt

3. R B B &

3-1 AR Free O BSUICR S THR(LHEBADE
2

W TR S COBRMFBEREBRY, BEEERE R
FEL7bD%, Free O & LT, ¥#4A5 rdhogm(k
e LToOHDOERESY (T.Fe) L LT, LkKkXiGFE
TOEREMED 2\ IXER EERIF B3 5 O™ s
ENTWAHBELHE LT, LD-AB ¢ LD-OB =4 I+
< Fig. 2,3 &R Li-.

1 L=63.0{Fp,/(nd)}2/3-exp[—0.78k/63.0/{Fg,/(nd)}2/3)
LLT For: bRA S 2t OXEREE (Nm3/h)
n: FR& S AFE, d: AFE(mm), k: 52 2AF 3 (mm)
L: %% 7 4—B3(nm), Ly: BIERE(nm)



0.05 0.10 015

1948 % & o 3 68 £ (1982) wids
§ - ottom Gas (ArNmBy, ‘Qg=Qo;+Qar
.} s O 400 CNmY/T-Min)
",5 o | . . \ I ® 1000 ~ 1300 B}—s . ° 005
- ° o| omB~15
2 E e| 15 ~30
H v 55— x >30
2 20 £ ° \
RS T o.
o 3 LD
< 200 - . o co \ 4
£ o x % B—o—5o o ]
w La.g0r (Gery)” — . N
g
-
®

(%C) st turn-down

Fig. 2. Relationship between [%C] and Frec [O]
at turn down in the case of Ar-bottom blowing.
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Fig. 3. Relationship between [%C] and Free [O]
at turn down in the case of oxygen—bottom blowing.
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Fig. 4. Relationship between [%C] and (%T. Fe)
at turn down.
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Fig. 14. Relationship between [%C] and effective
bottom gas volumes and 7o, depending upon the
kinds of gas. ’
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42 FERIERFTORENDOFME

LW ERERNTCXBEE D b L TIE, WEII 0K 10%
BorAxBERETH Ly, L/Ly TRESHh 3
vk EokERT X ARG R OT- SN IEE TN X

BT b, EREHARGCEN UkBED L/L, &

(T.Fe) LoP§fr (Fig. 6) XbhRLL. S LITkiR™
DKE T LVERIC X B EER P CORPR ARSI
BId s MEHRE R kT, HIRMADIIDERK & 7 2D ff
Hiwx b, ol —RBaREc ARECHEEIRSZ &
TR Lic. KeFAERBEREEZBE LTEREORBD
=F ¥ -% (12)X, EREOHEICY %2 5EEO =%
NF — % (13) R CEHE L7k, EE%E£Eofito=
FAF L (IR CHEiC&, KEBHPOELLURE
BOKREZOBRYERLT, BOEH—BERRK (<)
AR TEL ONBZEFR LA, EhiItzoRI X
D, PEORKL SEEOLAHREO LR EF 0 ©
b, IR ZRHN A B B3 % BLBEM) e KR S (R v oV TR HE
%L, Table 2 O &< 97~104s &, i3 Ui
e b, EREEF KT HEREMNKB R, PAKX
H7, BORAEENBIFFELVEBRFIG LTV b
DEEL BRAZ EHRLI.

Vy Py Ty
- (13)
. 6.32%x10-"cos & Q3,1 M
év, 1= VL . nz,d_‘gX .........(14)
bs=by B0 L&D B~ ererieriemminieni i (15)
H \2/3 1/3
T=G§3) (@) -540-(éy p+0.1éy,1) --(16)

70t FEW TR oWT, Bk &Iy L/L,=0.2
~0.8 FCKRIBEZELLT, EREHF Alxs ¢ &L OBSFK
% (13) R~ (16) K& v CTEHl Lo i5 R %A Fig. 15 1R
Lz, K& 7 AiEsK) 10% BT, LRk&o L/L,
DOFEIIIT ey, Fig. 6 THRLLE, EKkEs A
w5 24— 4k LTRLE, L/Ly & (T.Fe) OBf%
DEMAICI t EOBIRE LTHATE S = L HEX
hi-.

Table 2. Evaluation of 7 in LD.

Capacity {1/ch) 75 175 320
Qg-rate (Nm3/min) 200 500 1000
de (%1073 m) 44.5 54.9 73
No of lance holes 3 4 4
Angle of Lance holes 10° 12° 12°
Lance height (m) 1.2 1.2 2.0
Bath depth (m) 1.0 1.5 1.8
Coefficient (a) 3996 5415 34574
fgp (w/m3,s) 15 654 30955 34574
() 101 97 104

20,
E Capacity] gaeg:h Nozztle|O,-Rate L/Lﬁ Notation
2 "”‘L 7, 1000 3 200 gf ki ataied
on mm Nl"’ 5 ——y——
o i (i Ty p—
£t a—
b3 ¥ LD-08 |
3
X g —t
E
-
8
1: 40| K\Q—
T -
\ o 1 L 1 1)
5 0 15 2 p3 )
0.B. Ratio (%)
Fig. 15. Influence of O. B. Ratio and L/L, on 7.

4.3 (T-Fe) BREXEITIER

Y. Karo® bk, ERIEFCKT5RESH 0fF
mELe, (1N)XTrd ISCO {HicnIaEuwiREL,
LR EDHOMIES T, HAE—HOBEDOE (Qo,)
wER & TR AR EERK & SN BBEOMEIhIE,
B %, RERE, bkEEF2OE LCREEOEEC
BB EERLTVS.

280

DROEAE—TIL, EREEFKIVTUL, KE
AEhic 0,-CeHg ARG L Op 23 2CO wigh, &0
CO »%, CyHy B LTHENTS H, TR Ehick
EX BWED Peo LT AETHY, ML EMT S
SHEROBIEET v e VERTHO L LTEKRLD S
By, BIRO X 5 WHREEELE (no,) XEEFOCI X
h KIBEE)T 5D T, {290,- Qo./(270,Q0,+ Qa} &
THHMEFE L. SORBEROKRYE X EREC X b
BT 5 EEREEFCR\VT, F—AD L 2(LEHEK
MR X B & RERICE 2 B O F TR SRS,

T RER EEF e U Bk FERF O RSSEE &
LT, ¥B—RBaRE (o) 23R OTERERE I XET
B EuEML, FeO OEBEER R HME OHE
HEL, SROBEREE LIMEFOCIKIYIRESHFO
DRTH & LTDO COBBEED 7 v AR G2 D58
& LT, Balance of Oxygen-and Carbon-feeding
rate (BOC) 7o %% (18) KD X 5 wEH Lic.

_Qos
BOC= /ey t9ci (19)

B REEDREELE LTDAT g (T.Fe) &
BOC {B & DBi{%R%, 0.04<[%C]<0.06 Lk k#sDC
PRIE—FEDT — 22, t&(INAXPRERBEEDHE
EBLTBELY: ISCO TERLALERE L LA
Fig. 16, 17, 18 & L=,

(T.Fe) REBOBERI LY KELFESIS

ISCO= e (17)
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BOC X102

Fig. 16. Relationship between BOC and
(%T.Fe) in slag.

(%T.Fe) in slag
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- e o
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Fig. 17. Relationship between 7 and (%7T.Fe)
in slag.
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Wb Fig. 19 WRTTEL, BEHGEECEYE
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BAHETAEERE D 5B ERMER LI
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5. &

EgkFEFOFE LD, 7 AREA LM U
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35 BEOGBHORBITEIEL, =T IR~y
BEYERTHE LB, KEIEDO Moy FRA LMD
DR D ATERTES LW ETIERT Rt
SEEAE OB ERR L.

FEREEFRT, ERE EEREOFHELERTDHC
tickbh, HEREGROBILRT vy vEea vV bR
—ATBHZELHTE, RO ERES D VKR EEF
IoED 7 LEYEY T 4 —DREVREER &V 2
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- O;
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. 42 |
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Fig. 18. Relationship between ISCO and
(%T.Fe) in slag.
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Fig. 19. Relationship between BOG and
(9%T.Fe) in slag.
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X AT E LR E S v ALEAEESE (m)

W:HBoERE (t)

év.Bév,T.6s: BHBABFHYLVORA=RALF —

B: ERE, T: ERE, s: xofn (W/md-s)

— 89 —



1954

% & W

£
g

L&%ayin@%%ﬁﬁ(?
TMEoEE (7X103kg/m?)

oo (IR THIT L AH—BERKRN (s) Lbms

1)
2)

3)
4)
5)
6)

7)

8)
9)
10)
11)
12)

13)

DHTHE L —IRE/RM (s)
X [y

e X, HERSFSE, BTEH, BEASKM: &%

L, 57 (1971) 4, S267

7t & 21X, H. KosmipEr, H. Neunaus, and H.

ScHENck: Stahl u. Eisen, 77 (1957) 19,

p. 1277

TnEE R, SHM—, FERfmE:

(1962) 4, p. 465

72 & 2 V¥, Von. B. KaLLing: Stahl u, Eisen,

73 (1953) 23, p. 1446

REE—, EHBE, MMk, #EFE, KR

REME: gk 2w, 55 (1969) 8, p. 959

WA=, KAHTE, IWEEE, AHEG: g

im, 47 (1961) 3, p. 355

E. Suurann, C. G. Maun, J. Scuoor, and

W, Rescu: Stahl u. Eisen, 97 (1977) 22,

p- 1069

F. E. Rote and R. A. FLinN: Met. Trans. 3

(1972), p. 1373

o 2, L. W. Frecu: IISI Meeting Brussel

(1976)

Raeek, KAEmME, toomE, FRIEM: &
M (T sE)

G. DNiEr and H., Gave: Rev. Mét, 75 (1978)

6, p. 415

R. Henrion: Thomas Centunary Anniversary

May (1979)

R. BAker: Thomas Centunary Anniversary

May (1979)

8 & 48, 48

5 68 £ (1982) ml4s

14)

15)

16)

17)
18)

19)

20)
21)

22)
23)

24)
25)
26)
27)
28)
29)

30)

k&iaf; %ﬁ%z: 1%&15?2—"
(1979) 11, S675

Y. Karo, K. Nakanisal, and 7. Nozakr:
Japan-Sweden Joint Symposium on Ferreous
Metallurgy Dec. (1978)

TR, AR, MR, MREX, 8§k
fE—pp: 4% 19 Z-No. 10303 (RZ#1554 9 A)
M#AEE: gamR (1978), p. 56

W W skiaeRIETE (1977), p. %4
[EHFITZEFHR]

FEE B, KEFMS, EFEMK SREBE, B
WF;&L BRGEE: &6, 66 (1980) 4,

S 234

FE B P —, FREHM HLEEZ, b
Mesk, FEARNER: gk & 4@, 66 (1980) 4, S235
HAGMBLIRMES: 569 mums (1978
E£3A) JNmmmek (k) (FBE)

G. W. Heavy : JISI, July (1970), p. 664

H. Surro, R. INnouk, and M. TaAkapA: Trans.
IS1J, 21 (1981), p. 250

K. Baranva, A. G. QUARRELL, and R.
Vajracura: JISI, 153 (1946), p. 115

E. T. TurkpoGAaN and J. Pearson: JISI, 175
(1953), p. 398

C. R. TavyLor and J. CHIPMAN: Trans. Met.
Soc. AIME, 154 (1943), p. 228

WWAHEEE, HH F, HEE=: RgKHE,
(1978) 264, p. 8397

T. B. WinkLER and J. CuipmMaN: Trans.
Met. Soc. AIME, 167 (1946), p. 111

B %, FREEY, heHk, hmks, #+
Ak, WHEMK: gk, 65 (1979) 4, S199
MBI, EORIE—BE, BURTKER, Rk, E
o —: gklm, 64 (1978) 4, S168

tk &8y, 65

— 90 —



