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Theoretica] research on trans scale energ8Y mntegration jn the electric arc furnace
steejn ak ng process

YU Jen 2 LIShid) ZHURong/ SN Kaim g WANGHui bi¥/

1) ShoolofMew[ugica] and Ecojgical Engineering  University of Science and Technop® Beijing Beijing 100083 China
2) SinMet Technolegies €9 L] University of Science and Technopg Beijing Beijing100029 China
3) Tinjin Pipe Goup Co L Tianjn3po3p, China

ABSTRACT Meta]jurgjca] characteristics in fhe electric arc umace steeimak ing process were analyzeq The result showed that ener
gy supp [y p Ja¥ed a decisive role on materia] transfomaton (On the hasis of the realization of Pace tinemulti scale stuctures wh ich
contaned microscal(; mesoscalg un it operatjon and working operaton scalg trans scale ntegratin on wo units of oxyg€en supplying
and power supplyng was realized according 0 energy in working operatin scale and a generalmethal of enersy inte€ration was pmmed
Itsm athanatjca] and Physica] expressions could be described Industria] test and industria] Production indicated that great prajuction
efficiency wasmade in canb nation with the dea andmetod of rans scale inte€ration The smelting electriciy consumption wasn71 |
KW- h f17 the oxygen consumptong() 4nte f17 and the sne[tng period52 gmin on avemrge
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Tabley1 Meta]lurgica] charcteristics in the electric arc furnace steefnaking process and the oxygen converter steefn ak ng process
/ / /
/min ARy yemirl kg miml ofe miml k&mir1  (BVele th) (W h 1) (W h £
EAF 50 180 0. 014 21. 4 0. 006 10 1 559 200 359
BOF 20 450 0. 185 299. 0 0. 037 59 4 548 577 —29
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Fig1 Sbace tine multiscale structure existing in the EAF steelmak ing pocess
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Tablep Reasonaple Paraneters of oxygen supply and Power supply in varjous tine intervals

/ / / / /
min m3 /(B Bl ( W by ( BV by ( W= by
4 J— J— J— J— J—
U=811Y [=62KA
I 8 160 1200 6 442 0 836
Parc = 67 27 MW
U =865V [=66K\
i 9 1502 10000 35894 12644 11945
Par — 75 44 MW
3 J— J— J— J— J—
U=811V [=62kA
Par = 67 27 MW (2 min),
il 11 1874 10400 28062 0 14512
U =865V l=66kA
Parc — 75 44 MW (9 min)
U=811V [=58KkA\
Y 15 1965 8000 20502 0 4358 Parc — 64, 66 MW
3 J— J— J— J— J—
L 34 34 8 000
| (U,=865V) 26 (U,=865V)
26 _ 7
T | (U,=678V) (U;=865V)
1 1 1 1 1 1 600
0 10 20 30 40 50 60 70 30 20 30 60 70
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Fig3 Power swply cuwve Fig4 Oxgen supply curve

3
Table3 Production index contrast of three kinds of furnace charge

/( k& T /(W bty /(M T ,)min
2002 119.9 499 0 51.6 69. 7
200 3 8 1126. 2 271 1 40. 4 52.9
2009 4 1129. 4 275 8 41.9 54. 0
(1) (3) .
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