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Synopsis :

At Chiba Works, an 85t new UHP melting furnace (MF) was erected and the existing
LD converter was converted into a top and bottom blown converter (K-BOP) at its No.1
steelmaking shop. This was in line with a stainless steelmaking integration program
modified from the former setup involving two steel works of Nishinomiya and Chiba.An
entirely new process came on stream in March 1981 for the bilateral production of
carbon steel and stainless steel by K-BOP and MF-K-BOP. Furthermore, equipment for
hot metal treatment was installed to supply dephosphorized hot metal instead of iron
scrap in MF practice. Due to this change, a significant increase in productivity and cost
reduction were achieved. Studies on the reaction model and standardization regarding
decarburizing practice and metallurgical behavior in reduction period are also

presented.
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Production of Stainless Steel by Top and Bottom Blown Converter

Takashi Otani, Masaru Shibata, Ryuichi Asaho, Shunji Hamada, Motoyasu Yaji, Yoshiei Kato

BE Synopsis:

7T ABUBRAEIM e, T-EMSME 1 RHEIS~0E At Chiba Works, an 85t new UHP melting furnace (MF) was erected and
@cREL, LERARFA G REEIR 2427 (K-BOP) ~ai the existing LD converter was converted into a top and bottom blown
% 45 L1585t UHP AP B E 1T 1o, BAHIS6%E 3 converter (K—BOP) at its No. 1 steelmaking shop. This was in line with a

stainless steelmaking integration program modified from the former setup
involving two steel works of Nishinomiya and Chiba.
An entirely new process came on stream in March 1981 for the bilateral
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NIRRT, £f, S FRCAERRERAL, AT production of carbon steel and stainless steel by K—BOP and MF-K—-BOP.
L BRSO ERHRHA Y T o T KA E AR Furthermore, equipment for hot metal treatment was installed to supply
Ao, AMARESMOEE BLTERIAL dephosphorized hot metal instead of iron scrap in MF practice.

O R ERL 2, Due to this change, a significant increase in productivity and cost reduc-

tion were achieved. Studies on the reaction model and standardization
regarding decarburizing practice and metallurgical behavior in reduction
period are also presented.
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Fig.1 Amount of chromium oxydized bottom
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Table 2 Process gas flow rate and estimated refining time
= T ) ]) e b [ l. \_t T . — A E—
- jcar areon 2w - Reduction Sampling Uvjsulf‘u Total time
7 Step 1 Step 11 Step 1L Step ¥ rization
02/{Ar or Ny) 41 2/1 1/2 Uf!
[%C) 2.0 0.6 0.25 0.12 0.06
. 02 80 67 33 25 - - :
{ias flow rate | . . - .-
. Ar, Np 20 33 67 75 42 - 60 - 42 —-60
{Nm®/min} o - -
Propane 2.4 ER 1.0 0.8 - - -
0" {Nm?%} 1 91‘:}7 676 262 208 - -
0.7 {Nm") 133 69 51 102
Total Oy {(Nm*) 2052 745 313 310 . -
Process time {min} 25.7 11.1 9.5 ! 12 .4 5.0 10.0 6.0 80.7

*  Amount of O, gas for decarburization of bath carbon

** Amount of O, gas for decarburization of carbon from dissociated CsHy gas
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Fig.5 Schema of pretreatment of hot metal

Table 3 An example of hot metal treating conditions in
torpedo car

Weight of hot metal 150~180 ¢

Injection rate 200 kig/min

-Nz gas blowing rate . 0.9 Nm]/r;ﬂn

{, gas blowing rate 3.0 Nm*/min o
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2 /‘ A o-._o/o\'°>_8_<f)<>p (%C) | 4.4 i3 (%511 ] 0.35
2 o / P ¢ (75i1] 0.2 (9P | 0,021
Ef SUS 430 * %) 0.13 0.009 (%57 | 0.005
€ 5000 / - ; :
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oL®—® o @ (%51 | 0.30
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Table 4 Noise reduction by clean house (C.H.)
. Inside of C.H. Outside of C.H. Decarburization period Reduction;
Boring period Max.125 dB Vicinity of C.H."80~85dB ] Desuiiurization
Melting pericd 100~ 119dB | Pulpit 6776 dB 52 min period _ |
* 1 m apart from C.H. wall Blowing start Tap
o P, Fig. 9 Typical refining procedures and results of
/vtd, Table 4 2R &5 IZKIEBZET LTV S, stainless steel making (SUS 304)
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Fig. 10 [nfluence of oxygen top blowing rate
on Cr oxidation during decarburizing
period

Table 5 Comparison of results between bottom hlowing and
combined blowing

Botiom Combined

0, gas blowing rate (Nm*/min-t} |  0.84 2.10
Temperature it;creasing rate {"C/min) ’ 12.9 12.6
Decarburization rate {%/ min) ) 0.062 0.149
Refining time SUS430 | 855 | 628

‘ {min/heat) | SUS 304 7t.2 58.7

Si consumption for SUS 430 10.1 10.3
reduction  {(kg/1) SUS 304 11.1 11.2
Cr yi;’id -im Base o +0.2%

701 Oxygen top blowing rate o]
C | ONm®/min-t o
O

Bottam blowing /

Decarburization time [min/¢h)

Initial [%C)

Fig. 11 Influence of oxygzen top blowing on
decarburization time required
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Fig. 12 Schematic comparison of process
with respect to sampling method
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Fig.17 Effect of fleorspar content in slag on slag
formation
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Fig. 18 Influence of calculated (%M.gO)/(%SiOg) on
Mg balance at reduction period
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