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Operation of Vacuum Slag Cleaner (VSC) for Casting Ladle

Yoshiharu MIYAWAKI, Masayuki HANMYO, Yusuke SHIRATANI,

Yasuhiro MATSUDA and Yoshimi KoMaTsu

Synopsis:

BOF slag run into casting ladle at tapping gives disadvantageous effects in the succeeding steelmaking
process, such as rephosphorization, low yield of alloy, and steel contamination in the form of inclusion at
the stage of casting. Conventionally at NKK Fukuyama Works, dragger was applied to eliminate the slag
mechanically. This mechanical method, however, had caused imperfect slag skimming, mechanical
damage to casting ladle, steel loss, and temperature drop and so on.

To solve these problems, introduction of vacuum slag cleaner (VSC) for casting ladle was made. In
September, 1982, NKK started the operation of VSC. And the monthly production’ through VSC was
increased up to 50 000 tons of steel. Various effects of VSC treatment, such as reduction of aluminum
consumption, less rephosphorization and better cleanliness of the steel, are discussed quantitatively in this
study.
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Photo. 1. VSC for casting ladle under operation.
Table 1. Specifications of VSC.
Ton/Ladle 170t~ 262t
Production capacity 280 000t/month
Suction rate of slag Max 600kg/min
Suction rate of air 210 Nm?/min

Motor capacity of
vacuum-pump

Water supply
Suction head
descending speed
Separator

Condenser

AC 3300 V-350 kW

Suction-head  90t/h
230t/h { Condenser 110t/h
The other 30t/h

2mm/s~ 100mm/s

Revolution rate of impeller,
800 rpm AC 440 V-37 kw x4 P
Cooling ability 84 000 kcal/min
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Fig. 3. Relation between the height of suction head
and suction rate of slag.
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Fig. 4. Relation between water/slag weight ratio
and vaporization ratio.
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Fig. 5. Relation between back-pressure of water
jet and fineness modulus of slag.
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Table 2. Various production processes through VSC.

x Clean steel

Ultra low P steel|
Tin sheet

LANS - steel High grade steel

for UOE pipe

tapping (non- killed) |tapping {non- killed) tapping (full-kitled) tapping (half-killed)

vig | g NG
i
i'e aP ] G
i_
[(vsc]
cc X2 cc  ov® cc cc cov

*1  sheet steel for general use (low sol Al, N, Si)
*2  continuous casting
*3  conventional casting (ingot casting)
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Fig. 6. Layout of VSC at No. 2 steel making shop.

WA THD. VSC s\ Tizk dkg/cm? D¥yE)
KEFER 2o, HiuZE (Fineness modulus) 12 3.0 LS
TFToORERB LR TS, RRCYFTE S B OKPR
fC FEI NI BHAKEE L 2 5 7 RO BRY
VSC oF — 2 %87 vy t LicbDh Fig. 5.TH
D, BIEAT 7B LT L) REERMRALZRK bR T
Wb Edbhnns. Mg, EFKEAT 7% BY slag,
VSC g A 5 7% VSC slag L EB L.
4. B ¥ R R

AB R\ Tk VSC o EEOERFHE 2\ CGRN
%.
4-1 VSC #RH9HETOER

VSC oFERFEREF 2 5 7% REBRE TR IR
=%, BEEEEEFY (AP), 5k RH A A%E
(RH) it % 2RGHetT5 b0 &, SREaioli
A5 I HBEIBRETAHZ LR EIDOTAT IENEDDE

12 ¥R E (Fineness modulus)
JIS Al102 i f2 8 I W T3 YL 30HHERR” REWT,
FHABNVIRE LT ARFORFBRHERGAEONZ 100 THDIC
. WENPS AR THNERZETTS. -

— 69 —



1700 % L M

% 70 4= (1984) 145

AL IER L, BB ANL 0 0 285 Ik
BTt %, Table 2 iz VSC BHOMREN A BlE S n
CAERRNT. FRYUTHrETS VSC oRBEES
Fig. 6 =5,

S B VI SEIE 200ch (500001t) /8 §ii#g & e oTEs
D ZOWRIXAZ L BT OLEENLH 55, HERAWE
M, MRAKD AR, BEESRoNE 1/3 Fops.
4.2 VSC {E#FI§

VSC M7 v —IX FEEONKBTH D, HEMHERMAR S
gl VSC FrERRIL 20 HRiBTh 5.

VSC#H w3 |G WEET ERHR
#1105

|55 | e | 3% |
[ ' J I |

7Y —#F-F
1*77'@1»} il
%o R

HME R IR 2P — AT D &1, A5
FRMMBAEZEEL A5 7R 12T 5 7D LA
THDY, ¥ 70kg/ch HFALT5. FLAHEBE LD F
FHETHHRIREM %R, 2 RESH YT O BB AR
AT 7HBTAKE TN ThEATS.

43 z257%Ka>ro-n

VSC B2 5 7i8bic X 5 W5 [l RET 5
ZEMBDBH. Zhix Table 2 OEEBEEM O REXR
DRGSO, ERMBERM ST X B RS HIE O R
T, B RIF S ABEEHO A 5 750 1500~1600°C
THoteDrxt L, BUHEWEH® o2 5 713 1350°C g
BTHUARBIIEL 82T\ B0 T, B CIRBET
v, XOTZoFERE, RERBEMOA S 723580
MR XL OH ARENERRID A S 7 OREMEILRIF
THHH, BRI s L roER LR S IcD LE
z b,

Dl &y, mEitEaEE X VSC S [#m 4K
Blcd, A5 ZORBEMEE LB RaBEEY Th D & &

Temperature drop (°C)
~

% =S Vvsc

T 1 i 1 1 L 1 - 13 drlqg?er

) 40 80 120 160 200 240
Initial slag thickness (mm)

Fig. 7. Temperature drop during slag skimming.

Table 3. Decrease of Al-consumption by VSC.
(Low Carbon Al-killed steel)

Decrease of

roducti T )
Pro on. process Al-consumption

BOF full-killed tapping (base)
full-killed tapping 0.25 (kg/t)
non-killed tapping+ AP 0.35 (kg/t)

Top and X R

bottom blowing 1‘;{1§k']1ed tapping +VSC 0.60 (kg/t)
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Fig. 8. Rephosphorization at ultra low [P] level.
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Table 4. Slag content for desulfurization.

Constitution of ladle slag.

method LD Slag

run into the ladle

Alminum
for deoxidation of slag

desulfuzation flux

CaO Wollastonite
Conventional method 5~10 k/t 0.3~0.4k/t 5~9k/t —
New method — — 7~10 k/t 2k/t
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