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Improvement of Mass Production Process for High Purity Ferritic Stainless Steel
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Synopsis
o

In order to meet the demand for low carbon and nitrogen stainless steel, the VOD process has been under operation in
Wakayama Steel Works since 1990. In 1993, in order to lower [C] and [N] in high Cr and high purity ferritic stainless
steel, the VOD-PB (Powder Top Blowing) method was applied. In this method, the powdered oxidizer is blown and
penetrated into molten steel with Ar gas through the top lance nozzle under reduced pressure.

The results are as follows *

(1)Through application of the VOD-PB method, lower levels of carbon and nitrogen were obtained in ferritic stainless
steel as C+N=380 ppm in 30 %Cr steel.

(2)Characteristics of products such as toughness and resistance to pitting corrosion were improved by reducing C+N to
extremely low levels.
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(8) Process of stainless steelmaking
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Fig.1 Process of stainless steelmaking at Wakayama Steel
Works and VOD refining flow
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Table 1 Specifications on the main equipment of stainless
steelmaking facilities at Wakayama Steel Works
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AOD

Capacity 90 ton

Oxygen flow rate(max.) | 9 000 Nm?3/hr (top lance)
4 800 Nm?/hr (side tuyere)

Bottom gas 02, N, Ar
VOD
Capacity 80 ton

Oxygen flow rate(max.) | 3 000 Nm3/hr

Pressure in vessel 1-750 hPa
VOD-PB

Powder flux Fe, 0,4

Powder blowing rate | max.60 kg/min
Continuous casting

Type Vertical slab caster

Number of strand 1 strand

Supporting length 10 300 mm

Slab size 136-280 mm thickness

600-1 650 mm wideth

0O, blowing lance

Powder top blowing lance Exhaust duct
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Fig.2 Schematic view of VOD and VOD-PB method
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Fig.3  Comparison of reaction mechanism between powder blowing and oxygen gas blowing
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Fig7  Effect of VOD-PB method on dC/dt
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Fig.8 Effect of [C] and [N] on Charpy impact value




Ped AFVLA - FIUKE BHET =54 MNRT VL AMOBERMTOBIL

TR

T 19 Cr-2 Mo Sl & i, SLEDFE LT Sl
PRTH LR 288 9 BISRT, CHN ORIz & nil
RIS LS L, BMOHLEEDm i LTw 3

19 Cr-2 Mo
o Without stabilizing
0.4 element
Tested in 60°C
0.01 mole NaCl
5 0.3 solution
|8}
D
Z
=
:ZS 0.2
=
0.1
0 1 | Q I |O

100 200 300
[C]+ [N] (ppm)

FIR MABECREFT [C] LT [N] ORE
Fig.@  Effecr of [C]+ [N] on Ve

B. f&

il

Rl » I BT 2L 7 254 P RF L2
S TTERINZANET 2 7280, MrTid 1990 4Ei2 VOD #
MALZe, WIS, 19934FiCld, WCrafi7z=34 AT
> b 2O LR FS, B EOHNTH S VOD
“PBEEFIEA L7z, ARFoE AL,

(1)30 % Cr filic TS [Cl+ [N]=80(ppm) £ TD

ORI % WS ATHE T H B
(2) C+N OIS X 0 s, mlﬁl’l a7 B e S I

Bl A e LB Y, WE 7254 FRF oL

Ay AR 2 i LT B,

l:l:lj]”&j‘/i(eita Nakagawa

L BIERAT R T L RERATE
ZHAH

(&4 0734(52)9552)

S5k

1) K.Shinme, T.Matsuo, T.lkeda, H.Yamaguchi, M.Taga,
M.Morishige and K.Kamegawa : Proc.of the 6 th ISI], p.
128, Nagova, 1990

2) TLHIE, SO, WRPeR, N, RIS ke

k& vol. 46 NO. (1994) .p.18
3) THILHERE, AE SOAROLE, ARkl B e 7 ek 2,
8(1995).p.1138






