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Performance of Ladle Refining of BOF Melt by a 250 t Pulsating
Mixing Process

Norio Sumita, Yukio Oguchi, Tetsuya Fuijii, Toshihiko Emi, Arata Ueda, Takuro Imai

£F Synopsis:

MR INVIBIRIC & 2 s (PM process) @ 250
BB O R T > TR T A o TOERRR

Mass production test for the 250-t PM process was carried out
on the commercial production line and the following results were

TR, obtained:
PM i 1 GRS I & BB —{kie N 2 (1) Stirring intensity of the melt is equal to or better than that of the

RH degassing process.

{2} The rate of deoxidation and yield of alloying elements are
SE A Mo B IR L S gy Al - 3 -
Hy EORERA ARREMFEORNDHZ L, B excellent, equivalent to those of the RH process.

LU, RAFDFEMOLERT A RH 1 75 %1 (3) The operation cost is one eighth that of the RH process
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Table 1 Basic dimensions of PM facility

Ladle capacity 250t

Refractory tube 600 mm inside dia.

rev. 180" {2 rpm)

Hydraulic swing a "
yaraulic swing arm system Lift 2 500 zm (1 000 mm/min)

Alloy hopper Al, C, 1000 kg each

Pressurizing gas N,
Pressure range 0.2-1.4 atm
Pulsating cycle 3-8s

Stirring energy 10 W/t - steel

Shut
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Fig. 2 Stirring principle of the PM process
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Fig.3 PM facilities for ladle refining of 250 t melt
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Photo. 1 Elevation of 250t PM process
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Fig.4 Perfect mixing time ¢ for 250 t PM process compared
with other processes (£ : input energy for stirring)
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Fig.5 Example of a time chart for pressure change
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Table 2 Chemical composition of steel for deoxidation experiments (%)
C Si Mn P s Al
Al killed 0.03~001 .01 ~0.05 0.15~0.68 <0.025 < 0.020¢ 0.01~0.05
i
Al-5i killed 0.16~0.20 0.10~0.30 0.50~0.80 <0.020 i < 0.010 0.03~0.02
N R EEHL Vol 17 No. 11985 — 5 —



250015 M HT 2 R SNHC SRS MG DM Process ) 2§ IR 8L = B RIER): 54
L0 MBI DY) AN DML DI £ 0t 2 ] L R B S B A
SE RIS b b b ¥ PM L
Table 3 (ZAE, IR H 20358 s 4 b & F PM (LI sk PM _
Y /13 ASEA-SKF fFiz2nw T, SHrkE s L TENn
7ot AL WS e, 80 RH -
4.3 BiRgwIE 0 _
4.3.1 BiBEEE
PM #8455 13 2 (UK e BRI 4 100 ¢ IFBILERITD Al z ¥ 7
-Si %L Kz 20T Fig, 712577 g ., A
ISR FE 2 K 42 0.08~ 0.1 min T 15~ 25 min QI g )
B R IR (O):13 18~ 24 ppm DRI TH B, F 72, AFEE 40 ///I ', "
DS 5 4 s Y 2 DFR&SHHE T b REIRIE(0)o44 21 ppm '.;”’ff!m o
THD, RH B X0 X (HEW—TH B, 250 t HHILANGS) 2 Ny, - .

(O} ABSHFLEROIO), L 100 t RAUEE [THEOKERTH S,

T T T T T T T T

O PM strong mixing
& PM weak mixing
A Ar bubbling

[Cu] (107%%)
T

0 2 4 6 8 10
Time (min)

Fig. 6 Change in Cu concentration after addition
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Fig. 8 Example of oxygen content of mel

t in CC-tundish (Al:0.01-0.025%)
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Fig. 12 Relation belween the increase, A[Al], of Al contents
and amount, W, of Al addition {A] saving by PM
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Fig. 16 Distribution of nitrogen pick-up by PM treatment

Table 4 Change of chemical compasitions by the PM

process
Mna(>10-2%3| P (X107%) | S(X107*%} | N {ppm} |Al (X107°%)
-0.33 0.11 —0.13 0.85 09
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Fig. 17 Drop in temperature during treatment
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Table 5 Cleanliness* dr(area of oxide inclusion) (%)

Before treatment 5 min 10 min (end) tundish of CC

0,086 0.056 0.035 0.027

* Al killed steel
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Fig. 21 Constitution of operational cost of PM treatment

Table 6§ Quality (defect index) of products
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