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Recent Progress of Stainless Steelmaking Process at Kawasaki Steel
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Synopsis:

A chromium ore smeliing reduction process has been established for the producticn of stainless stee! utilizing two
K-BOPs (top and botton biowing converters) at Neo. | Steelmaking Shop in Chiba Works. This process is characterized by
saving energy with replacing electric power, increasing the flexibility of materials, and high preductivity. At the smelting
reduction furnace, the high-lance-height operation makes possible to enlarge a chromium ore consumption as a chromium
source for stainless steel. Recently the KTB method, in which the oxygen gas is blown onto the steel melt in RH vacuum
degassing vessel, has been developed and applied to the decarburization of stainless steel, resulting in a highly efficient
stainless steelmaking process along with the above K-BOP process.
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Table 1

Specifications on the main equipment of stainless

steelmaking facilities at Chiba Works

[tems

Specifications

Hot metal treatment
Flux
[njection rate(max.}

Oxvgen flow rate(max.)

Torpedo injection{ATEH type)
Ca0 based flux
500 kg/min
50 Nm?/min

Converter (K-BOP 1)
Capucity
Oxygen flow rate(max.}

Bottom gas
Waste gas treatment

Smelting reduction furnace
83t (combined blowing)
00 Nm?/min (top lance)
100 Nm?/minthottom tuyere)
0., N,, Ar
OG type

Converter (K-BOBID
Capacity
Oxygen flow rate(max.)

Bottom gas
Waste gas treatment

Decarburization furnace
85t {(combined blowing)
230 Nm¥/min(top lance)
100 Nm®/minthottom tuyere)
0., N, Ar
OG type

Secondary refining

@ RH degasser with KTB
® Strongly stirred VOD
o Ladle flux injection

Continuous casting

Curved mold slab caster
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Table 3 Material mix of stainless steelmaking process

Maker Sumitomo-Concast
. {kg/t)
Number of strand 1 strand _
Machine length 19.5 m MEF—-K-BO[? SC+SR
Stab size 195 — 260 mm thickness MF Kﬂm’nmlwmmﬂmen’mm
. 680 — 1700 mm wide Normal scrap 351 — 351 — — —
Stainless scrap | 333 — 333 240 123 365
Cr-pellet — — 260 — 261)
Table 2 Process application for stainless steel grades Alloy 260 g8 358 - 245 245
= — Ilot metal — 930 400 720 400
Process Stainless steel grades (51.5%,) ] (66 0%) ](34.5@(,)“

K-BOPI —K-BOPII -KTB
(K-BOPII-KTR)

Normal stainless steel
SUS304(L), SUS316(L),
SUS321, SUSHLN,
SUS420, SUS430,
SUS434, SUS436L
SUH409, elc.

K.-BOP I —K-BOPII —SS-VOD | Ultra low carbon, nitrogen
(I-BOPI —585-VOD) | stainless steel
SUSHAT]T,, SUSH4,
J 20%Cr-37% Al steel, etc.
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Fig. 3 Change in chemical compnsition and temperature of
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Fig. 4 Relationship between post combustion ratio and
Cr-pellet feeding rate
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Fig. 5 Schematic illustration of KTI3
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Fig. 6 Relationship between carbon content in molten steel
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Fig. 7 Change in chemical composition during RII treat-
ment (SUS430 grade)
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Fig. 9 Effect of tapping carbon content on chromium oxi-
dization loss in K-BOP (SUS430 grade)
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