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Development of a New Stainless Steel Melting and Refining
Process (LD-RH Oxygen Blowing Process)

Norimasa Kamii, Skizuo OKUBO, and Bunji ET0

Synopsis:

Muroran Works, Nippon Steel Corporation, started the researches to produce stainless steel by LD

converter in 1965.

After various difficulties were encountered and overcome in the course of these researches a new process
to melt and refine stainless steel (LD-RHOB process) was successfully developed.
Since 1972 all the stainless steels have been produced favorably by the LD-RHOB process, and the pro-

ducts were more than 90 000 t in 1976.

The LD-RHOB process consists of the following five steps.

(1) Desulphurization treatment

: Desulphurization of hot metal by KR treatment.

(2) Base metal refining period
: Dephosphrization in LD converter.
(3) Separation of slag from metal

: Tapping and slagging off and then charging into the LD converter again.

(4) Chromium melting period

: High carbon ferro-chromium melting into base metal.

(5) RHOB treatment

: Decarburization under reduced pressure.

The special features of LD-RHOB process include the following:

(1)  Chromium yield and productivity are better than of the same as other processes (AOD, VOD process).

(2) Chemical composition can be freely controlled and tramp elements are lower than those in electric
furnace steels. It is remarkable that high pure stainless steels such as ultra low carbon nitrogen stainless

steels can be easily produced.

(3) The products are very soft and ensure good workability.
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Fig. 1. Process to develop a new stainless steel
refining process.
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Fig. 2. Progress of LD steelmaking time Cr
yield and amout of production.
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Table 1. Specifications for equipment of LD-

RHOB process.

LD Furnace
Ttems No.1LD | No.2 LD |
Nominal capacity 50t 60 t
Shell volume 85m3 94m3 o
Volume after lining 38.57# 41.07 g
Oxygen flow rate 10 000ONm3/h |10 000Nm3/h

RH Degassing Unit

Shell dimension

2150 mmg X 9 550 mm

Volume

28.2ms3

Gas Composition

Gas exhausting system

4-Stage Ejector

Exhaust gas rate

2300 kg/h at 10 Torr

Degree of vacuum

2 Torr (atainable)
{10 Torr (after 2 min)

Desulphurization Base Metal
of Hot Metal by Refining
K.R. Treatment

Separation of Slag Chromium
from Metal Melting
RHOB Process

C  lab.0.10% 0.50~0.80% 0.04~0.06%
P 1=0.010 »  0.020~0.035% 0.020~0.035~
S 1=0.010 » =<0.009~ =0.008 ~

Cr itr ab. 16. 50~ 16.30~16.50~

Temp: 1680~ 1700C 1780~1770C 1590

Fig. 3." Production steps of stainless steel by the
LD-RHOB process.
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Fig. 4. Composition of exhaust gas subsequent
to the final stage condenser during
RHOB treatment.
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Fig. 5. Process to devolop oxygen blowing
method in RHOB.
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Fig. 6. Relation between blow off C and Cr,O,
content in slag of LD furnace on the
refintng of stainless steel by LD-RHOB
process.
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Fig. 7. Relation between C and Cr content
during refining of stainless steel LD-
RHOB process.
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Fig. 8. Changes C, Cr content and temperature
drop during RHOB treatment of 17 Cr
stainless steel.
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Table 2. The Ratio of output to input of chro-
mium in RHOB process.

Items Cro,
Good Ingot and Teeming scrap 96.67
Slag in LD furnace 1.96
Slag in ladle 0.30
Metallic iron in slag 0.24
LD dust | 0.30
Not Specified 0.53
Total 100

AOD 5, VOD EA EWHE LT, 7o a3 ES
LBLELRVANNVCH D FICEERI W CBREBITER
TW5.
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Table 3. Comparison of productivity and yield in each process.

Items . . .
Metal vyield Cr vyield Steelmaking .
m (%) (%) Time( min) Grade, Notice
E. F 99 95 200 SUS 304 & 430
VOD 99 98 90 K K S ,
Total 98 93 290 (Kawasaki Steel Japan)
E. F 93 94 360
SUS 304
\-SKF 9 98 150
%?tE;l\ 9213 o 510 (Allegheny U. S. A)
L. D 97 50 SUS 430 & 304
RH - OB * 99 70 N. S C
Total 9% 120 (N. S. €. Japan)
E. F 150
AOD 98 97 90 SUS 304 & 430
Total 240 (Joslyn U. S. A)

* difficult to compare because the main raw material of LD is Hot Metal of B, F.
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Fig. 9. Relation between stringer index and defor-
mation index of T-sectional bending.
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