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Progress of Stainless Steel Production by Top and

Bottom Blown Converter

Keizo Taoka, Hiroshi Nomura, Koichi Komamura, Kanli Emote, Fumio Sudo, Tetsuya Fuijii
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Taking the chance of stainless steelmaking integration at Chiba Works in
April 1981, an 85t new UHP melting furnace (MF) was erected and existing
LD converters were converted into top and bottom blown converters at Chiba
No. 1 steelmaking shop for rationalization of the stainless steeimaking process.

Saving energy by replacing electric power with coke and enlarging flexibality

in material choices were considered to be the basic concept of cost reduction.

To achieve this objective, hot metal dephosphorization, an inexpensive heat
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developed.

compensation system and high speed refining process using the top lance were

As a result, optimization of the stainless steel making process and hence

cost reduction were achieved.
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Fig. 1 Principle of cost reduction for stainless steelmaking
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Fig. 2 Refining process of stainless steel at Chiba Works
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Table 1 Specifications on the main equipment of stainless steel
making facilities at Chiba Works

Items Specifications
(1) EF 85t UHP furnace
Capacity of transformer 65 MVA
Electrode 24 inches (3° slanted)

Dust collector Bag filter, clean house

Noise reduction Clean house

Wall and roof Water cooling jacket, pipe

(2) Converter 85tx 2 (combined blowing)

Center: Oz, Oa+Ar{Nz), Ar{Ny)

Annutus: Pr, Pr+ Ar{N;), Ar(Nz)
Top lance: 175 Nm#/min

{Bottom tuyere: 100 Nm?/min
Ca0 or CaCO;y: 300 kg/min

OG type

Combination of gases {

Oxygen flow rate (max.)

Flux injection {max.}
Waste gas treatment

(3) Hot metal treatment Torpedo injection

Flux CaO based fluxes
Injection rate {max.) 500 kg/min (pne)umatic control
type

Oxygen gas mixing 5 Nm#/min (OgfN:=25)

{max.) |
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2% O, LIRS TAH LD, AOD RS MREEAWAET Table 2 Changes in chemical compositions and temperature
B0, METUTORH ST 5 SMERRMIETh 5, during hot metal treatment
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E OBBE TR B E . . I (T?
(2) Fr-tv, FOMOHHAABERTE SO TTOEECH C | S |Man} P S
FITH B Tapping from BF | 4.50 | 0.25 | 0.30 | 0.1a0 | 0.035 | 1480
(3) HTEEA VY =45 = wARER IS, EICIADBBAT Before treatment | 4.30 —E)-._;Oi .25 | 0.140 ‘“(S—Og 1380_
T D, { o
After treatment ‘4.25 CTr | 0.22|0.020 | 0.020 | 1280
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Fig. 5 Heat balance of hot metal process
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Fig. 6 Relation between bottom gas flow rate and efficiency of
coke addition
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Fig. 7 Relationship between consumption of coke and increase
of temperature of molten steel

Table & Heat efficiency of coke

Chemical reactions (i};gﬂ::l
cC — CO 839 2034 kcalfkg -coke
CO — CO, 7.204% 341 keal/kg-coke
Sensible heat of CO — —785 keal /kg - coke

Sensible heat of H; —

Sensible heat of N2 — —4 kealfkg - coke

Moisture decomposition 6.0% —331 keal/kg - coke
Sensible heat of ash 10.8% —45 keal/kg - coke
Reaction heat of coke (cal.) 1 210 keal/kg - coke

1 029 keal/kg - coke

Reaction heat of coke (obs.) :
|

Heat efficiency of coke 85.09%

* Without post combustion practice
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Fig. 12 Influence of oxygen top blowing rate on chromium
oxidation during decarburizing period
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Fig. 13 Influence of oxygen top blowing on time required for
decarburization
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Fig. 14 Comparison of sulfur balance between Q-BOP and K-
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Table 4 Sulfur content in the waste gas and in the water of
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with and without CaO powder injection (10 kg/t)
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