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Increase of Stainless Steel Production Capacity in East Japan Works
(Chiba)
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Abstract:

JFE Steel East Japan Works (Chiba) produces Cr-based stainless steel. Vacuum Oxygen Decarburization (VOD)
which has been adopted for secondary refining performs additional decarburization while inhibiting oxidation of Cr
under a high vacuum. Since production of ultra-low carbon Cr-based stainless steel which is used as a car exhaust
system has been increased recently, VOD needs to process large amount of oxygen blowing with longer processing
time. To improve bottleneck conditions of VOD, we tried dilution oxygen blowing, introduction of decarburization

guidance, and change timing of alloy addition. As a result, more efficient production has been achieved at VOD
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process and productivity of stainless steel has been improved.
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Fig.1 Process flow of stainless steelmaking processes
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Table 1 Item of reduction VOD processing time
Target Issue Solution Report
Low CO partial pressure Depends on equipment performance Ar dilution of top blowing 3.1
LO\.)V Cr concentration Depends on standard component —
during decarburization
Restrain excess Judgment of decarburization end depends on Installation of decarburization 32
decarburization operator’s experimental guidance ’
) o Temperature drop by alloy addition Delay of timing of alloy addition 33
High temperature condition . .
during decarburization Increase of alloy addition Alloy preaddition before
in Converter Furnace processing Converter Furnace processing

22T a3 x MO OIER, TIZAMEE (K), Pcold CO
HADRIE, [Cle 3 F# [C] BETH 5,

312, 7294 FREERA T > L 28213 [C] FRRAE
PEDLNTEY, BEEBIRAIHOEMY > 7Y >
B OHHERE HCTHBRE T LTWwd, 207,
TV rWEo [C] WEDHAELBYKE C FE 254,
W T EZE BRI RIS & D, FEER Y L UL E A 48
WXl b, EK, BURMECHIEIZ A R — 2 23EH
B L BE T LRI TIOTEY), AL —20¥
B L > THBRIR T > 7 ) > 2R [Cl DD 3
WREV,

158, KD CriBbe OBERISE VI R bid, 1A
o [Cr] WE R A LT AUSBUR D EE S D 2 X127 % 25,
HRIC L b [Cr] @IS RD 5TV B 7e®, [Cr] EAiL
WFEEL W,

Dbz, RIOLIWHOERPEZ b5,
ZomT, ARG TIZEZE LR E HRRERE, R4 2
2N, BEREEROGERM 2 4 2 > 7 ZEIZOW TR
5T 2,

3. RBRA
3.1 EZE EREFRREE

311 HREEIEE Y

3 U I, BEZEERI R U CREANCHIA T %,
BZEAR IR LR o) [C] sz E h KE < 225D
S NG, DeDE3EB 1Y SV, & [C] fE
BV TGRS O EHaHLE Y 72 2 700, PR H
O: M EALRZIAATFT 2RI TH 5. b 5 —DI3ikH 2
Wy v, € [C] fEIc BV THRHEED [C] DT
ey, BipGEEDTAM [C] 8 P [C] Mg
Tk 2 HRTH B,

AFERTIE, X1 I ERHEED 72, 02 THGEE D
SIRIFE LN VEE R T, 2 2 TR 2 FHTHER 0: 0 &
LT W HARIC O FAr IBREME 2175 2 ¥i2 & h, CO
DEMET, T7abbL P [C] KT & 3 ok Em Ea

X -7z,

FEHESAT 2R 2 1R T, B9 2 11 Ar % 10 Nm®/min
BEMSEs0ATREAEMPODORT T v adBAL
VOD oHigs (Il FERICERE T 2 A ik - 7235) ~0
MEMEEPERLUEE I 7VEBLC RN H B EZ
Too % 2 CREMEEE % 18 = 15 Nm /min ICIE F 3+, 7>
23 % 1450 = 1650 mm ¥ &< Lice T OME, B
FEDTREAF R 55HICE 5, 2D 0212 Ar ZiRE
SEREMHE Y NI 2 M2 A VI,

Frtogftic, [C] EBR 150 ppm D7 = 5 4 R
2T U AR RIS, TROEB T -T2,

3.1.2 REER

AEEBRIZBI 2BRGEEDE B 4 1R T ARERE
SMECIEBBGERE DS 14% 10 L3 2 EmD R e e, 7
FROERE 2 Mkie LT VOD @O EEMPL N L -7z
e, IBMAT Ty v aBIIIML kT BEZ LN
%, ASEERIC & ) EZRLEREERT A 3.5% ik S i,

3.2 BRIBRERMEDTHDH A X VR

32,1 BiRAA AV AEEY
TR 1R 72 8 D BEZE AN RS [Cl ok
PIi1olee 794 FRMYKRE A v 28icld [C] k

e
T

£ 2 FHREBBOWERSEMG/ \2—>
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Oxygen Oxygen
blowing 1 | blowing 2
0O: blowing Ve}loc_lty ’5 18
. (Nm’/min)
Convention -
Lance height 1500 1 450
(mm)
0O: blowing velocity
(Nm3/min) 2 15
. Ar blowing velocity
Experiment (Nm3 /min) 0 10
Lance height 1500 1650
(mm)
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Fig.5 Relationship between estimated carbon concentration in
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Fig. 7 Relationship between CO2 concentration exhaust gas
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Item Decarburlzatlon Procedure
time

Calculate
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. -0.15 .

efficiency efficiency from
temperature transition
Calculate
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time of carbon +0.08 efficiency of beginning
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Total -0.07

Conventional decarburization time means 1.0

3 [Cl Dy 27y THENie 5 DD, BUREEA
M & CUABIRIE & SALICHERE T & 2700, BREEEIRD
KRzl TE3 &z,
332 REBRER

LRdomEtcid, OEEEE T v 712 & 2 BUREE %
M R @BaeEa Clo &k s BRFMEEE»EZ 0N, £
NZNHPURRERNC C ORISR ET 2 DRt R LT, 2 O
ReFR3 IR, BERALIRR DS 7% 503 5 CHEE TS
720, ARG & 2 WLFREERT o FEHE L3 T HE @ HIWT L
foo BRININS A 22 7 RAHLUTAER, VOD BE22AR
DBREEZ5NH D5 20% 1) b L, BELZEULPRRERT & 7.3 % FfEC
372,

4. BERELD

VOD EZepkifg o ftishZom i & Om B fiim ok
CWLIOIEA» S 3 ODRBEFML, DRI EERER
Dl L& EK LT,

VOD 12 B} 2 EFERERP O PR INMIZ £ D 3.6%,
@WiRA A Z > ZHAIZE D 8.0%, OFRIIME A 2>
ZZHEIZELD 99%IM [ LT, ZDOhR, VOD O ERER DS

JFE $#R No. 48 (2021 4£ 8 H)



HHABERAT (TEHIX) 12812 27 > L ZHIELERE M LoD flA4

Ar dilution oxygen blowing

Decarburization guidance

Delay of timing of alloy addition

1.25 T2

1.20
= 115 0.099
5 1.11
= 1.10 }
= 1 0.080
2 1.05 1.03 \
% 1.00 0.036
3 095
2
2. 0.90 1.00

0.85

0.80

Converter VOD CC

10 AEXWHEHATKL S VOD A ERERME EMRE &
Fig. 10 Result of improvement of VOD processing

22%a F L, VOD 7+t 2 O #EE A alger 72 - 72 (B
10),

5. BHYIC

7 =54 FRIER A 7 > L 280> VOD QLIS R 12

DA, BoNIHREEZLIRNIZZe® 5,

O HBEZELMSTHHAEMIZE D, CO LI 2 R T
PRI 20 2 Z e 3T a2, Z2DFERMER 252
DIREUZ & 2 + 5 T vk L oo BRBEZENHE 2 &
NICHERF T 2 Z e 3T 3, EFERER DS 3.6% M E LT,

@ MHRH A X Z20EAIC & Y HRAEEOG > 7Y >
2A I OMEALEZXE DTS, ZOME, [C]
ORI G B FESE 2 2 v GBEER 2Bl
52T, APEREHEL 8.0%M LT,

® BEBMNEA I ZOETICL Y EBEHOIRE & &6
WCHERE T 2 2 v THURSEZNR oM LK), 4 EERER
7 9.9%Im L7z,

INSDOEE LD, VOD WD EFERER D 22% M) L L,

VOD HEH DRI & 2R T 3 72,

BE K
1D BEHEC, BAE, BLEER. VOD IZ & 3 27 > L RB 0 @i g,

JINEF SIS, 1998, vol. 32, no. 2, p. 78-81.

ST B RET- B BT, TG 4 UG TG0k v Bk, HARSkEm 2

55 113 [, 1995, HH-L

3) L, IREML, NEFR. JFE 2 F— VIRHARIERAT (T-HEHIX)
2B 5 2T > L RHIELER O WS, JFE £ 2016, no. 38, p. 75—
80.

4) BEREPE. VOD WLEERE R AR~ OB A, HAEk# 7225 138 [R5k
kL 2014, 1L,

5 EEARPE 2B ARAT U AMO VOD WLELR . FAER
2 146 [IRFEREEI SR 2016, H-2.

2

=

JFE i No. 48 (2021 4 8 H) 12—

Copyright © 2021 JFE Steel Corporation. All Rights Reserved. ZXfE iz


https://www.jfe-steel.co.jp/archives/ksc_giho/30-2/j30-078-081.pdf
https://www.jfe-steel.co.jp/archives/ksc_giho/30-2/j30-078-081.pdf
https://www.jfe-steel.co.jp/research/giho/038/pdf/038-15.pdf
https://www.jfe-steel.co.jp/research/giho/038/pdf/038-15.pdf
https://www.jfe-steel.co.jp/research/giho/038/pdf/038-15.pdf

