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Development of DC Are Furnace by CLECIM-KSC
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Synopsis:

Kawasaki Steel Corp. (KSC) has, in cooperation with a French
company called CLECIM, developed a new type of DC arc furnace
and achieved uniform melting with a 100-ton unit, The main fea-
tures of the CLECIM-KSC DC arc furnace are: (1) Arc deflection
is prevented by an appropriate layout of three water-cooled elec-
trodes and bus tubes and (2)arc direction also is controlled by indi-
vidual control of each of the three bottom electrodes. The safety
of IRSID water-cocled bottom electrodes was comfirmed by the
heat transfec analysis, The service life of these electrodes is ex-
tremely long, and their simple structure facilitates repairs of
the furnace bottom refractory. To improve safety and working
environment around the furnace and increase productivity, the bot-
tom electrodes can be replaced from outside the furnace shell. Ox-
vgen blowing and other operational tasks have been automated, and
the dust collection system in the building which houses the furnace
was designed on the basis of the flow analysis and model experi-

ments,

AR, #17A7 - ABKBETHBCMALRBF CEERSY
BHRBTLETY, &#Cirttir CLECIM-J#REABIFE R
RBo#E: HEIVKARFEBEOBEREHENCONT, T8

Transformer Rectifier
Bottom

electrode

Fig. 1 Schematic diagram of DC are furnace
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Fig. 2 Schematic diagram of arc deflection phenomenon in DC
arc furnace
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— 63 —

HIEBYELH 8 Vol. 24 No. 4 1992



316 CLECIM- I X ERERFOREL L ORE

3.3 H-BREOER

¥4 7AF - AWKBELEOEFC KT 25— BREORER - 7F
I B, FREKE T AOATRRESHR LU, LEEH
BEOBERRTBEL. TOER, 7T-270RAXREDLR
F, H—hA s Ty FOERRESE Hh, THEBERFP-T0oH
KBESFCHEIR TS - B A &0 fFEE"™ 21 H
Tl EHEMEL,

3.3.1 FEBKARRKIAOCABTRAESH

BWEEE Lo SIFEXSG A5 A0 1 & — FAhoRXo &R
HELAHAREE AREBEZ L k>R, Fig. diorwt &
S BEMC kR ThE—haHTh s, BTEIEMs T HM
Hlesmafiox s WEEARGKSA, ZhiddEOs Wk 2kl
BELEESCRETECOFA LD 2AMBC IO BBLELD
Nhb, ¥h, 77 2HBEEEEFRLORBRSEEL, PEEC
5 ARBRRREASTE Lo &Ry Fig. 5 wonts, E@EiEs
HEERCRBIV—ENELhT7 — 7 ORAIED bh/ov. FA
DEHEETLERTHOF - v /AN ER TR D, B
HEBEOR 25, 7ORTHLETRY PHABROLRA 2 7 5
FOETRIRELRGLIE, FEKE AR AAOHEREREL
LEBRETCOMM LT AL LEML BEY S Yo BRIFH—
BRERETFHEELTV5,

Tap side

i i Exhaust
1 port
@] Side

Deslag side

Electric
vault
side

Fig. 4 Distribution of heat load on water cooled panels above
hearth line

3T Slag thickness 0mm
100mm
) Steel
%o panel
¥ I
K=
E 1F Copper |
w Measured value panel
L]
0 — L
—  Molten steel
L L
0 0.5 1.0

. ] t
Heat load index Panel layou

Fig. 5 Resuits of calculation of heat load on water cooled
panels
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Photo 1 Condition of upper carbon electrode after use
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Fig. 6 Model of bottom electrode for heat transfer analysis
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Fig. 7 Effect of each parameter on melting of bottom elec-
trode
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Fig. 8 Effect of refractory thickness on the amount of bot-
tom electrode melting
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Fig. 10 Results of stress analysis of lower furnace shell and
bottom shell
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Table 1 Automatic devices

Ttem Features

Oxygen blowing and - One man operation

powder injection device - Oxygen flow rate 120 m*-norm./min

- Lance pipes
Oxygen blowing 40A x 4
Powder injection 40A %1

Additive feed system . Storage capacity 6 hrands

- Orientation Furnace, ladle
Upper electrode conec- - IHI type
tion device - Electrode dia. 28 in

» Cycle time 3 min

Tap hole sand fill device | - Swing and cut gate type

Refractory gunning - Gunning rate 150 kgfmin

device . Swing and rotary type

Sampling and tempera-
ture measurement device

+ Cycle time 1 min
- Swing type
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Fig. 11 Schematic diagram of oxygen blowing and powder in-
jection device
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Fig. 12 Example of CRT monitor for operation
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Fig. 15 Effect of shape of hood on dust collection efficiency

BIUCEBRENEESHRCK IETEEYERTM L. BT Y
—=x & L€ Fig. Wit & 5/ SEORH7 - FBEREFLE
BER L ST E0EEHRAY KD, MITHERE LT Fig. 15
CEHEASEY AOTRE, £EHE (REMEY S—ERFHED
Sy A0 HER) ¥ Ty, BAF b AT - P R
Case 1 AR & R TVBC &2 bnd, THBREERNL XA
— Yo EHACEESEOMEYRHEL, chbdERLLTEE
FEERFOEL FAHE L, #1417 AF - BAELTHCRS
HIREROMEE Y — Fa R SERER 12000 m*norm./min BlE
O TEEL, RELFERELHEEL TV S,

9 BEREH

HA 7 AF— AR ETHE A LT 100t BT AR
% Table 2 12, ¥FEF % Table 3 1R, SRR THITE
¢, ENBEFEOEMEYH 6nTHATERIEORE LR
i, CLECIM-JIBAHEETETFE 0 HETHE H—EREOHR
LFOEREBEHRCREIh TS, FERBBLA VA VEH

- I ek 88 Vol 24 No. 4 1992



320 CLECIM-li g EABRFORE L ToREE

Table 2 Main specifications of 100t DC arc furnace of Daiwa
Steel at Mizushima

Item Main specifications
Transformer capacity 100 MVA
Arc voltage, arc current 800V, 100 kA
Upper 28inx1
Electrode
Bottom Water ccoled billet x 3

Furnace shell (dia. x height) ¢ 6700 mm x 3 100 mm

Tapping system LVT and ladle car

Scrap charging 1 or 2 buckets

Table 3 Operational results of 100 ¢ DC arc furnace of Daiwa
Steel at Mizushima

Item Result

Productivity Tap to tap time 57 min (average)

46 min (record)

Carbon electrode 1.1 kg/ft

Unit consumption Electric power 300 kWht

Oxygen 25 m3-norm./min

Life Bottom electrode 1500 heats
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