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Development of Bottom-blow Stirring System for Electric Arc Furnace
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Fig. 3 Second Lining of the Stirring
System in the 160 ton EAF
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Fig. 4 Present Lining of the Stirring

System in the 160 ton EAF

Table 1 Bottom Stirring Equipments in the 160 ton EAF

Type

Bottom-Block Diameter
Number of Plugs
Plug-Type

Plug Tube
Plug-Pitch-Circle Dia.

Plug Location

Bottom-Block-Exchange type
$1100 to ¢1177 mm

Three

Stainless steel fine tubular
$1.5 mm X 17 pcs / plug

577 mm

Between electrodes

Material Plug Piece
Bottom-Block (mobile)
Bottom-Block(backing)

Block/Furnace Joint

Mg0O-C brick
Mg0O+C brick
Baked MgO brick
Stamped Mg0-<C

Bubbling Gas
Pressure

Flow Rate

Nitrogen
88.3 X 10* Pa

10 Nm3/Hr/Plug for stainlesssteel

Exchange Operation
Hydraulic Force

Hydraulic Stroke

Exchange Time

Hydraulic-Pusher assisted
690 KN
1500 mm

5.2 Hr (Average of 12 operations)




3. MR & BRSEAER

oL

FigslBEHEERXMRCANTHILEDOE L2 HEMENTRLIZODTS D,

FRIFICRIT HER X OMENS —OFRARcH#E ., BESRLBBRHHBEETHLHETFES L
ﬂ&o\%%@%@HW*M%%K%VTMﬁRI%wﬁ—ﬁﬁﬁlOUbéﬁE%@ﬁﬂmﬁg
OO BSIADOFERE NG v 2HARELLTWAHIDLEEZ BN Do > T DRE & EHE
LIBRED A Y » F A BARE|EH T 70 4t TiEHA» te —vBH25%ESHIC L TRERLT

2 ’C‘(\éo

Fige78iz—BRRERCESWT, 277H (T. Fe )(Mn0O) (Cr,0,) #EMFR
CHPOMERERXDEFETEE L-bDTHN 277 — 22 VEIOBERICHRIZALNTH D
IR, ERXEECIASHEIALEEIF 1 g9

BTHIOSBDHBEIREL>TWD,

FigloizSUS304 27 2liE@Eckts*7 750 (Cr,0, ) XHEMRFS i H0OH
EEEREDOEETCERE LB THDH, Ut 27y v 2z EF ~-RHOB -LF -CCI#®
CHE LTWBA, BRREENCIRA NS HHBRARC L2 01 2~01 8% LD TEL

ThbHo bbb TH5%D(Cr ,0,)DEREL>TWD,
Table2izSUS 3 0 4 ARRFIZIITHAERIBEDAY » t HFE LD,

Increase of

Decrease of

Heat Efficiency

Improvement of
Heat Balance

Power Consumption

Decrease of Damage

at Slag Line Refractory

Decrease of
Repairing Material

Improvement of
Productivity

EAF
Bottom Stirring

Input Power Up }
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Improvement of
Power Efficiency

F_

Decrease of
Electrode Consumption

Promotion of

Material Transfer

Promotion of

Improvement of

Slag-Metal Reaction

Cr, Fe, Si Yield

Recovery of isolated

Metal in Slag

Improvement of
Ni Yield

Fig. 5 Effect of EAF Bottom Stirring
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Fig. 6 Relationship between (C)
in melt and TFe in slag

Fig. 7 Relationship between (C )
in melt and (MnoO) in slag
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Fig. 8 Relationship between (C')
in melt and (Cr,0:) in slag
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Fig. 10 Relationship between ([ Si)
in SUS304 melt and (Cr:0,;) im slag
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Table 2 Effect of EAF Stirring
on Melting of SUS304

Item

Effect Cause

Tap-to-Tap time (min/Heat)

£6.3 * Input Power Up

* Decrease of Power Consumption

.

Decrease of Repairing

Productivity (BLMt/hr)

+7.4 .

Power Consumption (Kwh/BLMt)

A9.5 Improvement of lleat Efficienc

Input Power (MW) +2.2 Decrease of Damage at Slag
Line Refractory

Power Efficiency (-) +0.023 ’

Electrode Consumption Ao.1t + Improvement of Power

(Kg/BLMt)

Efficiency

* Decrease of Power Consumption

Refractory Consumptlion

Ab.1 * Decrecase of Damage at Slag
Line Refractory, RH

Refractory, Ladle Refractory

(Kg/BLML)
Hot Metral (Z)
Ni x)
Yield
Cr ()
FeSi Consumption
(Kg/BLMt)

+1.34 * Promotion of Slag-Metal
Reaction

+0.62 * Recovery of isolated Metal in
Slag

+1.94

A1.0 ¢ Improvement of Reduction

Efficiency

Total Cost Merit (Yen/BLMt)
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