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Synopsis :

Kawaaki steel constructed a new stainless steelmaking plant as apart of modernization
plan of its Chiba Works, which started its operation in July 1994. This report describes
the design of two main converters in a steelmaking shop, SR-KCB and DC-KCB. Main
features of SR-KCB are the direct use of Cr ore sand and a high scrap melting capability.
In DC-KCB, a rapid decarburizaition from high carbon content of more than 5% can be
achieved by strong stirring and large flow rates of dilution gas. By a combination of
DC-KCB and VOD, ultra low carbon steel can be produced without excess chromium

oxidation in an ordinary treatment time.

(c)JFE Steel Corporation, 2003

AIRDOR—UHoEETEET,




:’l‘ —

£CrihABsrbETE2FMAL /-

Ny gk 4% ik

28 (1996) 4, 213-218

SEEMERT L AREFRBITORERE”

Development of Highly Efficient Stainless Steelmaking
by Cr Ore Smelting Reduction Method

A Fik
Syuji Takeuchi
HEWITEA T S AT T
B LEAER R G
)

N £
Yasuo Kishimoto
TR R ST

L2 By =1
Keizo Taoka
AT AF =

BrR AN e

Pl 4 (R

Synopsis:

3=

NSRS T WREOEN ) 7L v 2 23N B E LTATF v b
AR TR F R L, 190445 7 BICHSEE WU L7z, RN
T, SO WETH BIERCETIF(SR-KCB) & i 5 3P (DC-
KCBY @it afs, smiftfkoiizic v Tk~ 5, Esaaichis
LCMMT 280 T, Wik Crée i OMEEMNS, 272597
KEEWF L T 2108kC Lz, 32200 Tidin R eiir o
2N ANEHF Cr OBLE IR L 22 S BIZ KR T E 2 /W
A R RN O SRR E R 2 AR L A, AR RIE TS B
VOD i ABE I L O EHI T/ nsnlbr 3w A
E LA TS D,

Kawasaki Steel constructed a new stainless steelmaking plant as a part of modernization plan of its Chiba Works, which
started its operation in July 1994. This report describes the design of two main converters in a steelmaking shop, SR-KCB
and DC-KCB. Main features of SR-KCB are the direct use of Cr ore sand and a high scrap melting capability. In DC-KCB,
a rapid decarburization from high carbon content of more than 5% can be achieved by strong stirring and large flow rates
of dilution gas. By a combination of DC-KCB and VOD, ultra low carbon steel can be produced without excess chromium

oxidation in an ordinary treatment time.
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Fig. 1 Trend of stainless steel making process in Kawasaki
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Fig. 3 Schematic illustration of STAR process
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Table 1

Main features of SR-KCE in the new stainless

steelmaking shop compared with those of K-BOP
in No.l steelmaking shop

K-BOP in No 1
steelmaking shop

SR-KCBinNo.4
steelmaking shop

Cr source Pre-reduced |Crore
Crore Scrap
Scrap Recycled metal
Inner volume of furnz;:ﬂn-a (m*% 173 372
Heat capacit;m (t) 85 185
Max. O, flow rate  (Nm*/min) 300 950
Bottom gLi;fluxv rate{Nm*/min) 0.6~0.8 7

15 —



BCr B £k TR A B L 22 a’_l_l _\_E_zr b A SRR 6 [ 215

Table 2 Typical example of particle size distribution of Cr ore

Particle size 660 | 300 150 125 45
(grm)

Cumulative
greater than 0.1 21.0 30.4 87.1 99.7
(I)(,)

Bunker

Method A .
Top lance

Method B

Dispenser

Fig. 4 Experimental method for Cr ore addition in K-BOP in
Na.l steelmaking shop
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Fig. 6 Change in particle sizes of converter dust in various
addition methods of Cr ore or pre-reduced Cr ore
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Fig. 7 Typical example of numerically calculated contour of
gas velocity in converter {minus : downward flow, plus:
upward flow)
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Fig. 8 Relation between Cr ore addition yield and relative
downward velacity calculated as the difference between
downward velocity of Cr ore and that of gas
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Fig. 10 Typical example of blowing pattern in SR-KCB

100.0

Temperature range
usad in operatian
e E—

- Pra-reduced

ES

Z 100 Crore

= in X-BOP 4

£

7]

c

5 L

-~ 10

0.1 -
1460 1500 1540 1580 1600

Temperature {C )

Fig. 11 Effect of temperature on reduction of (T. Cr} in slag

Table 3 Blowing conditions and raw material balance in

SR-KCB
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Cr ore (kg/t) 230 280
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Blowing time {min} 88 8L

—Temperature (°C) 1540 ~ 1580
Basicity (Ca0/Si0,) 25~3.0
[T. Cr] in slag (%) < 1.0
Cr yield (%) 91
’1‘ . " - C o b
g;;p;)éggB composition 11(1%) ‘ Cr 9~ 12
| S < 0.005
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Fig. 14 Effect of top N, blowing method in the final stage of
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