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Development of Evaluation Method for Softening-melting Properties of Sinter

Yozo Hosorany, Kazuyoshi Y amacucui, Takashi Ormvoro, Ken-ichi Hicuem, Takuya Kawacucur and Hideaki Goto

Synopsis :

In order to clarify the sinter properties desirable for blast furnace operation, a new measuring apparatus with a gas

preheater has been developed. This apparatus can raise a gas temperature up to 1700°C and conduct an adiabatic
heating control. Using this apparatus, it is possible to detect the heating and reduction delay of sinter due to a rapid

endothermic reduction of molten FeO.

As a result of the experiments by using sinter samples produced by a sintering pot, the sinter having a low bulk
density and a large amount of micro pores shows a high reduction degree at 1200°C.

A new evaluation method has been presented to determine the sinter properties related to the permeability of
cohesive layer in the blast furnace. In this method, five indices which need to have values with certain ranges are

selected.

The sinter desirable for blast furnace operation should have a low SiO, content when CaO/SiO;, is high. This means
that a sinter should have a low slag volume with a high melting point in order to form a permeable cohesive layer.
Further studies are necessary to measure the actual sinter properties and verify the validity of this method by
analyzing the relation between these indices and the results of the blast furnace operation.
Key words : ironmaking ; blast furnace process ; sinter ; reduction ; softening and melting properties.
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Fig. 1. Measuring apparatus for high temperature
properties under load of sinter.
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Fig. 2. Experimental conditions.
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Fig. 3. Difference of high temperature properties
under load between heating only and
adiabatic control.
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Fig. 6. Evaluat.ion parameters for high temperature
properties under load of sinter.
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Table 1. Experimental results and evaluation parameters of sinter.

NO. si02 CaO/SiOz R]zoo AP,,,.,‘ AT To APE MDR Remarks
(%) - (%) (x9.8Pa)(°C) (°C) (x9.8Pa) (%)
1 5715 174 83.6 3684 215 1400 48 T71.3  Desirable
2 564 1.79 80.6 4369 230 1435 116 51.6 Desirable
3 507 1.9 72.0 4408 230 1425 37 66.0 Desirable
4 479 1.98 72.7 4044 230 1440 89 69.4  Desirable
5 469 1.97 73.9 3304 225 1445 45 12.4 Desirable
6 422 213 72.9 3987 230 1435 36 67.8 Desirable
7 58 1.8 80.3 2828 31 425 138 22.1 Undesirable
8 562 181 82.8 3343 >325 >1540 223 0.0 Undesirable
g 570 1.91 15.1 3121 250 1445 159 20.1 Undesirable
10 566 1.91 71.8 4123 285 >1575 205 0.0 Undesirable
11 5.8 1.93 78.3 3093 >320 1465 262 0.7 Undesirable
12 568 1.92 16.8 3504 250 1465 153 43.1 Undesirable
13 558 1.92 15.8 4519 245 1435 87 48.5 Undesirable
14 576 200 81.8 3383 255 1460 175 49.6 Undesirable
15 5.47 1.96 1.2 2973 >320 1470 233 1.0 Undesirable
16 524 1.98 80.5 5172 300 >1545 248 0.0 Undesirable
17 5.00 2.05 74.5 4088 295 1450 147 24.5 Undesirable
18 512 213 74.6 4444 270 1450 166 18.1 Undesirable
19 496 222 T2.1 4538 230 1420 84 67.0 Undesirable
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Fig. 7. Relation among evaluation parameters.
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