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Table 1. Refractory study coverage compared to
western world production (%).

\Europe Arjr:)errti}la Japan [Others| IISI
Hot metal 72 45 75 59 67
g%ﬁ%i&? steel 80 54 100 74 81
A el 22 |18 | 46 | 23 | 27
pc)ﬁ)dfltci?én 62 32 83 56 | 66

_ production tonnage from dquestionnaire
total crude steel

%

X100
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Table 2. Desulphurisation in torpedo ladles.

Number of plants | ratio of hot

with Des | metal DeS (%)

\ ol Se Toss |80 | 82
Europe 28 11 15 58 63

N. America | 12 6 6 47 55

Japan 14 11 12 72 84

Others 11 4 5 61 71

IISI 65 33 38 62 71
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Fig. 1. LD converter process variations and num-
ber of units reported by each geographical area.
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Fig. 2. Distribution of steelmaking processes and
vessel capacities.
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Table 3. Effect of operations on refractory
consumption for converter (number of reply).

Europe| North | Japan |Others| 11ST
America
More consumption 4 9 8 7 28
Less consumption 4 5 15 6 30
Unknown 11 6 12 9 38
Total 19 20 35 22 96
- chromite
- doloma

Fig. 3. Proportion of refractories

used in oxygen converters.
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250 b= Water cooled wall and roof
Water cooled roof only
200k Water cooled wall only
Without water cooling

150
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Number of electric arc furnaces

Fig. 4. Electric arc furnaces with and without
water cooling 1980 and 1982.
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Fig. 5. Specific refractory consumption of EAF
with roof and wall cooled (1982).
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Fig. 6. Distribution of teeming ladle capacities in
percentage (1982).
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Fig. 7. Proportion of secondary refining to oxygen
converter and EAF in percentage (1982).
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0.5 Mt  Stirring only 0.5 Mt 2.5 Mt
EI.S Mt Powder inject
0.5 Mt Degas

2.5 Mt Slide gate

Fig. 9. Process flow of integrated steel works of
2.5 Mt.
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speeific consumption (kg t)
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Fig. 10. Overall specific refractory consumption
in integrated steel works of 2.5 Mt.
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(0.6727X0.2+0.6785X0.8) X2.17/2.50=0.588

WEFRBEM % Fig. 10 1IR3, MASHO 2RI
EOEOFEBEAIZART, BMNOZFNRIZ 1.54TH 5.
L L, BT ~EQBERAETRLS, BRMTHL. H
BRI S & DX EEDHRE L 22 JF ¥l i % Table 4
IRT. RICENEERPE & FINOFHEAM L, 13& A&
FLThb Thbb, ERLTOt2THELRIIAKY
DEAfi A, HATI 150 H/kg TH 0, FERMTid 100
H/kg THo7:. 22z, TAE L~ EE, RO
RN, RERMOERELY AL EHNTES.

I E TORMPE O K IEAT L, B - SiitEE
FOELTHROBEKEIE L2, FORATIHEE
Wfii& 22T L 27 4% 0 bAE O KA
DTN, EROBRAEOWICICMZ T, &M%
mOEE N0 2HEERF 2T A ETHA.

4-2 IZ3) - RAFULABIEATIS

MG T LTh, FRENFIHREMLEFT,
BOEEE L7z, SEMEHREEC0 5%, WMEHE TS
L b FAE O A EAT XKD 7 N & 1 IERAKRET
FHEMTIEENRE L DO TVABRIATH A, ZOHTHD
DT HEBRRKELRBLEFIIEELMETH .

5. HEDHAMEEE
Study team S EEF Mo 2802 5, 2 ¥ N— 3

Table 4. Comparison of specific refractory cost between Japan and Europe.

Japan Europe
ven/ kg |in kg ‘t-steel | IR Ven/tsteel| yen , kg | in kg /t-steel |in yen/tsteel

Torpedo ladle 147 0.588 86 80 0.768 61
Charging ladle 105 0.192 20 64 0.448 29
Oxygen converter 210 2.252 473 167 2.856 477
Teeming ladle 110 3.380 372 72 6.732 485
Vacuum vessel 231 0.180 42 140 0.240 34
Slab caster 116 2.012 233 62 1.856 115
Shrouding 1400 0.055 77 1200 0.078 94

Total refractory (150) 8.659 1303 (100) 12.978 1295
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Table 5. Reported consumption in IISI countries, 1982 refractory classes.

Europe, North Japan Others 1 S I total - World
@ | (%) @ | PO [N 103 tom)
Si0, -Al; 04 50.84 63.62 46.45 56.08 52.05 1,689 4,446
ZrQ, -SiO: 3.79 0.19 12.73 2.88 5.84 190 499
Forsterite 0.42 — 0.13 — 0.20 7 17
Basic 44.53 35.64 38.47 40.43 40.94 1,329 . 3,497
Spinel 0.37 0.25 0.88 — 0.44 14 37
Special 0.05 0 1.34 0.61 0.53 17 46
Total 100.0 100.0 100.0 100.0 100.0 /
Consumption | 1275 371 960 639 3,246 8,542
(10° ton)
Table 6. Reported consumption in IISI countries, 1982 refractory forms.
Europe ngglica Japan Others Propi:tisorll ?otjslumption World
) %) %) %) (%) | (0%ton) | 10 ton)
Dense shaped 60.98 76.01 55.95 7442 63.86 2,073 5,454
Dense unshaped 29.24 - 15.11 32.03 19.51 26.53 861 2,266
Plates 0.74 213 1.99 0.15 1.15 37 99
Insulating shaped 1.95 0.64 2.10 1.45 1.74 57 149
Insulating unshaped 1.21 0.06 1.03 0 0.79 26 67
Fibre 0.02 - 0.08 0.07 0.05 1 4
Special 5.85 6.06 6.83 4.40 5.88 191 502
Total 100.0 100.0 100.0 100.0 100.0
Consumption 1,275 371 960 639 3,246 8,542
(10 ton)
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1985 4E 12 B 1) 5 FRATE O Sk F T K 0 86 TR HAL
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