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Construction of New Stainless Steelmaking Shop
with Highly Flexible Raw Material Choice

—Construction and Operation of No.4 Steelmaking Shop at Chiba Works—
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Kawasaki Steel started materialization of modernization project of the Chiba Works to establish environment-friendly
iron and steel works directing toward the 21st century. This project includes construction of No.4 steelmaking shop and
No.3 hot strip mill, and reorganization of the east area of the works. No.4 steelmaking shop, located at the west area of
the works, was designed to produce especially stainless steel and high carbon steel and to replace the old No.1 steelmaking
shop. In the steelmaking process, an introduction of smelting reduction-decarburization process realizes a wide range of
raw material choice. To meet the demand for a clean ultra low carbon stainless steel, VOD and vertical-bending type
continuous caster were adopted. The operation of this new steelmaking shop started in July 1994 and has successfully
contributed to the improvement of productivity, product quality and reduction in costs.
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Fig. 1 Trend of stainless steel production and smelting reduc-
tion ratio in No.4 steelmaking shop
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Fig. 2 Basic design concept of new steelmaking shop
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Fig. 3 Outline of stainless steelmaking process
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Fig. 4 Schematic view of No.4 steelmaking shop
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Table 2 Comparison of typical chemical composition between pre-reduced Cr pellet and Cr ore {wt93)
co,  MEECpeo, om0 MUC a0, Mg S0 G0
—_ - ll H
Pre-reduced (,f pellet in i 90 o 1 20 17 1 5 1
No.1 steelmaking shop
Crorein 45 tr 6 20 tr 15 10 2 tr
No.4 steelmaking shop
Table 1 Specifications of SR-KCB AISI 304
100 =
Facilities Items Specifications N
sl FeCr FeCr
Type Strongly-stirred-type combined
_ blowing converter ® 60 SC]’d.[J Scrap & recycled metal
. Heat size Ave. 178.0 t/ch = from STAR process
Vessel 2
Height 4 105 mm S 4or Prewltliuced :
Capacity Diameter 8 260 mm grereldlwt:ed metaie Cr ore
A _ a0} Cr peile (sand)
Volume 72 m?
Top Type Water coocled lance 0
. Conventional process New process
blowing 0, flow rate Max. 950 Nm*/min {(Prereduced Cr pellet (Cr ore smelting
smelting reduction reduction method)
Tuyer type Duplicated tube x 8 method)
Bottom . . Inner 0, N, Ar Fig. 5 Comparison of Cr balance between twe processes
. (as species
blowing Annulus © Propane, N, Ar
Gas flow rate 0.5~1.2 Nm?®/min * t
- - Table 3 Specifications of DC-KCB
Suction capacity | Max. 165 000 Nm?¥h
} Saturater — RSW Facilities Items Specifications
[ Dust collector . R : .
0G : (Cooling water 750 m*/h) Type Strongly-stirred-type combined
system ‘ Lower, upper boiler and blowing converter
| Boiler system R B
1~4 th contact botler . Heat size Ave. 178.0t/ch
Vesgsel
Induction fan 2 by series(P = 2 650 MPa) Height 8 905 mm
Cr ore T Water cooled lance with Capacity Diameter 6740 m;n
e .
lance P inner lining by ceramic Volume 242
Top Type Water cooled lance
blowing 0, flow rate Max. 400 Nm?/min
HAMN T Ea—F—HCT L VR L2HIN 7 » A2 & ATk Tuyer type Duplicated tube x 8
Cr 3RS HET 2 2 2240, 989% Ll LodlmikE % Bottom G . Inner 10, N, Ar
Ha o EHTER, F7o, ERENZOGTYH, RIRKRALEREC blowing T4 SPECIES Annulus : Propane, N., Ar
B ABRMIT BRI, R Mo AR £, ekt T Gas flow rate 0.5~1.2 Nm*/min -+ t
Z“jﬁ Lfbﬁf’l‘{:ﬁﬁ Cr’\°l/v l\‘(‘fr:!‘:_l:t./\‘-_c 2 5 - 3 Ofﬂﬂ:})f‘é 5 EJ SUCtiOn Capacity Mﬂ){, 90 000 Nm‘%/h
- 7 T A B -

6.5 kg/min-t @ Cr,OmdE e LTh, BXrREL LD - Saturater + RSW
,ﬂ(Jﬁﬁ#%mCHM%i%%%mmtfﬁmx77Wﬂ@mQ 06 Dust collector {Cooling water 390 m*/h)
ol gy o/ Lffs N .

WL 1.0% LT 2k LT 5. _ system L Lower, upper boiler and

SRR, AF L AR Cr v - R, E070% K% Crk Boiler system 1~4 th contact boiler

F - 5., FITfCEE T Bk AR - 7, Fig. 512 - - -
TIERT YV ART 5y 7TIET 5 S EAFIREL S - 1, Fig. S Lr Induction fan 2 by series(P = 2 650 MPa}
F—AF 4 FRAF L AR AISI 304) TO Cr v — ANPIRAE X

o , . . e Slag Type Pneumatic
BRI Cr by FEMHILAER T e e A L L TART, R .
_ , I ) _ | stopper I- A t
T 7 0 LB OREEIRRAE AL, 27 7 7 Hih BB pper | Detector EMLL type slag detector

KROFE o) FeCr MM BNEMA U EE B~ TV B,

4.2 MeRBEIAER
4.2,1 BiBF (DC-KCB) ik
Table 3 |2li RPN & MBS TR,
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11 —
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8

No.1 and 2 Vacuum tank

®

*LT: Ladle treatment

Fig. 6 "Schematic view of VOD equipment

Table 4 Specifications of VOD

Itemn Specification

Type Twin tank and single vacuum unit
3 for 1 VOD cover and 2 LT covers

178 t

Ladle cover transfer car
Heat size
Vacuum unit 2 boosters and 2 step - 5 gjectors

6 800 kg/h at 186 hPa
700 kg/h at 0.7 hPa

0.3hPa

Suction capacity

Vacuum attainable
Dedusting system Dry type
O, lance Multi holes water-cooled type
Max. 60 Nm*/min

50~3 600 N1/min(Ar and/or N,)

1530 mm (at 178 t/ch, new lining)

O, blowing
Agitation gas
Freeboard of ladle

Number of alloy hopper | 20
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Fig. 7 Relation between optimum carbon content at tapping
and chromium, nitrogen content level in combined decar-
burization process
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Fig. 8 Result of VOD operation for super ferritic stainless steel

SRR F AL, 728 —~ 72 FIFIZ L B HERE
HOEFERBILT & & & b1z, RO H 2L 2,
4.2.3 HERRRARER

WABR 7 o2 2B 0T, 8555 VOD 2ol £i55
L7 aeA -2 &by dioHntdEFHB&ir-72, T4b
B, W AR O R TR0 3 RGP R S R e K IR R AL L
P TOBLRRI 2 AT, G Mg T Cr Sk SEICH % X
2728,

AEFEYE & BERECRTEE 2 2 b Tl 2 B LT LAsisifdad [C)
(= VOD U BEAT [C]y £ H# [Cr] B L [N] ©IY4E % Fig. 7
VR, CriBlEoo KAzt N g IThs 4 LWl - 245
fo, VOD TOMBERTRE AN e L Ol [(C] & 1hs¢
Tidv B9, bEir 7o Cr B b RICREE R R L, 4 B THC
2 Crigfb a3 s o L, Eshdaic VOD &rthi (C] o
L FA BT E 2z, ZHizt 5 VOD Tolix AFERE, VOD &
MEARP SREERE ORI 3R H Y, F o bR
WAk D AT, SilAEm AISI304 RicEWT LG LT [0]<
60 ppm AR & i1, MRS BmLICES L Tw5Y,

4.2.4 HERRT L AROBEDHENS

FVODIoEITA 18% Cr BEF W% CrNz—3—7 254 b A
F v L AO VOD TORBGEMGE® Fig. 8 ITR¥, Akt =2 )
v b7 7 I L2 IEIRE R E £ B KL o) B B R I S

12—



BB DR 0 2 F b 2 BT L 8 &

211

D, Z—=3=7 274 F ATV ABHEHATH 22105 1

A T
VOD # M T ALUREEToORMEP R - #{ XTERTLI L
HTE, Crz16%, [C]+ {N] £ 120ppm 7 FRAMRA—+3-7 z

A4 FAF L RBIEEIEILRIT IS R LA,

4.3 ghEFote x>
4.3.1 EFSBIEHM (No.4 CC)
1785 E, A7 v L A - MIKEROMTERD EHY -
f.’*{tt AT B R, ARG EEE R E T 52002, thic
VIFn3aoa r 27 8k RIS T~ 72,

(1) BEDOMBL (K2 2+ HHEH)
(2) 27 70@aTL
(3) [k

4 BEEE O SR GEHEW & {LHE# Fig. 9 B L 15 Table 5 1T,
A 185 t/ch T TAHARE— P HA XDRAF L L AHELRAFT »
bl SRS T B1Ti3 1.6 m/min DS IESRE AT H Y, ME
Y G iR F TR TR SR REEHZIE T IE, KB THR T
MO EMEIHHT S 2 2R ETH -2, FRIBnMREDON
&7 AISI 316 & SEPRLEA BT 254 FRZT L 2EET
(Rl—< ry TRECHET SN0 — L EFHI LD T EE
%ﬂtcif177®ﬁ%ﬁmﬂﬂh (B 5= 2 AR AIZ
M= BT Table 6 M‘Tﬁ%ﬁ%i’frﬂn L7z, vy PXGE EE
4;]15##3%0)1% TR0, BTk A FORKEHNT B 2z

Slag detector (AMEPA)

Centrifugal flow Plasma heater
coil for inclusion
separation

: «———Large capacity tundish

g

Short lever type/

mold gscillation

Vertical length (2.5 m)

® % K/—Strand EMS

Air mist secondary cooling

Long metallur-
gical length

Small pitched
and devided-roll

Fig. 9 Schematic illustration of repregentative facilities in No.
4 CCM

Table 5 Specifications of No.4 CCM

[tem Specification

Machine type Vertical bending

Number of strand 1
Metallurgical length {m} 25.6
Vertical length {m) 2.5
Curve radius (m} 9.6
Bending points 7
Unbending poiuts 10
Slab thickness {mm) 200, 260
Slab width {mm) 650 ~1 630
Slab length (mm) 4 500~12 500
Casting speed {m/min) Max.1.6

Tundish capacity (t) 30

Secondary cooling Air mist spray

Table 6 Functions installed to improve slab quality

Facilities Invested functions

Ladle AMEPA type slag detector

Triple-plates sliding nozzle

Tundish DC twin type plasma heater
Large capacity tundish

Centrifugal flow tundish

Mold Twin type eddy current level detector

High cycle oscillation

Machine Vertical bending type

{multi-bending and-unbending)
Small pitched and devided rolls
Air mist secondary cosling

Strand EMS
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Table 7 227 » b ZHAH{URMFITH 2 AISI304 & AISI 430
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Tahle 7 Comparison of maximum casting speed between No.4
and No.1 CCM

Maximum casting speed (m/min)

No.4 CCM No.1 CCM
AISI 304 1.6 1.0
AIST 430 1.3 .5

JHIG R ERIEEL Vol. 28 No. 4 1996



212 LHE R

FINTE @y Eqos 207 o b 2 8T B0 0 b il 3

Rectangular
chamber

Inclusion

Hotation
chamber

Electromagnetic
stirrer

Fig. 10 Schematic illustration of centrifugal flow tundish
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Fig. 11 Effect of rotation in CF tundish on decrease of inclu-

sions in molten steel at rectangular chamber
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Fig. 12 Trend of conditioning loss and non-conditioning ratio

in stainless steel slab
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