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THE OXYGEN CONVERTER PROCESS —REVIEW—
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Fig. 11. Schematic sketch of oxygen steel plant at Donawitz.
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Table 1. Slag Compositicn of oxygen
steel-making process.

Linz . Hamilton Donawitz
Si0:% 12~17 ! 17 12~20
CaO 38~44 =0 27~40
MgO 5~1C 30 3~7
Mn 9~12 {(MnO)g 11~18
P,0, 1°2~1°6 1°2 0°6~1°5
TFe 12~17 (FeO)is 10~15

Table 2. Heat balance of oxygen steel

making process at Linz.

Pig iron kg/t steel 930
Scrap kg/t steel 200
Combustion of iron components in kg/100kg pig iron

C--4.2, Si--0.8, Mn---1.9, Pere0.13
Heat input ‘Kcal 104 %
Combustion heat - 222 - 44°3
Heat for slag deve!opmer:t; ' 14 2°7
Heat capacity of pig iron l 264 530
Total 1 500 | 10070

Heat output 'Kcal 103j' %

Heat capacity of steel | 360 . 721
Heat capacity of slag | 56 l 11°1
Heat capacity of dust ' 6 ’ 115
Heat capacity of waste gas l 38 l 7'5
Heating of oxygen up to | 5 04
reaction temperature i
Losges of cooling W;;'. i 6 —IT
Others 32 6°5
Total 500 100
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Fig. 15. Frequeney curves of chemical
composition of rimming L-D- steels of
drawing quality.
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Fig. 16. Histograph of residual elements

occuring in 100 heats of oxygen steel
making process at Hamilton.
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Table 3.

Break-down of 330,000 tons of oxygen steel produced in Austria,
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1953

Donawitz production

Linz production

Uses %y Uses 7 %.
Structural, bar, and rail mill 0 Tin strip : 2%
products
Wire manufacture 36 Autobody sheets, cold rolled ) 11
- ~ Deep drawing sheets hot and (
Welding electrodes ‘ 1 cold rolled ! i9
Strip and sheet, hot and cold rolled i iz Galvanized sheets 6
J )
Tube strip ' 3 Plates 10°5
Sundry uses .2 Bar and section mill preducts 26
]

Commercial qualities ‘ 1°5
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Table 4.

Comparison of economics of oxygen

steelmaking process and open hearth process.

I . Estimated construction costs

450, 000-ton
annual capacity

525,000-ton
annual capacity

Oxygen conver- Open hearth
ter
1. Buildings 1 8 900°000 5, 700°000
2. Equipment 1, 900°000 10, 000000
3. Utilities 2,600°000 1, 600000
4., Air pollution e .
controll 1, 500°000 1,500°000
5. Storage 2, 200000 2, 000°000
facilities
Total 2, 100°000 20, 800°000
Cost per annual . .
ton $ 2022 3961

I. Burden and materials cost per ton steel

consgsn. | Open hearth
Lb.per Lb.per
ton of Cost |ton of Cost
steel steel

Steel scrap at ’

. $43°00 per gross 475 $9°03 438 $8°32
ton

Hot metal at ,
$33°00 per net | 1650 27°23 1465 2417
ton *

Iron ore at §

14.00 per gross 380 2°38
ton
Deoxidizers 0°75 120
Scale 0+40 T 060

Total | $37°41 $36°67
¥ . Operation costs (500,000 tons annual
capacity)
Oxygen Open
converter hearth
- $ $
1. Fuel (0°60per M. M Btu) 1°98 .
2. Fluxes 1°17 0°50
3. Furnace refractories 0°30 0*70
4. Ladle refractories 0°15 0" 15
5. Furnace repair 0°60 1*50
6. Molds.and stools 065 065
7. Production labour 0°80 1°60
8. Maintenance labour . .

) and materials 0742 070
9. Oxygen 1°00 020
10. Supplies tools and . .

lubricants 016 020
i1, Water steam and power 0°30 0°30

12. Yard switching 0°20 0*20
13. Slag disposal 0°30 0°30
14. Indirect labour 0°20 0°20
15. Employee benefits 0°30 0°30
16. General expense 0-40 0°40

Sub total 6°95 9+88

17. Fixed charges(at 129%) 2°42 475

Total $2°37 14°63
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