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Measurement of Macro Strain in the Course of Reduction of the Skeletal

Hematite in Sinter

Synopsis :

Minoru ASADA, Masashi SHIMA and Yasuo OMORI

In order to make clear the mechanism of the reduction degradation of iron ore sinter, the macro strain in

the skeletal hematite during reduction was measured.

The results obtained are as follows :

(1) The strain is scarcely remained in the skeletal hematite in the iron ore sinter.
(2) The difference of the mechanism of the reduction degradation of iron ore sinter is made clear in some
kinds of reducing gas such as carbon monoxide, hydrogen and the gas mixture of carbon monoxide and car-

bon dioxide (35%).

(3) In the case of the reduction by CO and CO + CO, (35%), the crack is formed immediately after
reaching the maximum strain, 0.5~0.6, in the crystal, but the strain curve is not obtained during reduction

by H, gas.
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Fig. 1. Specimen mold and specimen holder for
X-ray diffraction.
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Fig. 2. Goniometer of microdiffractometer for
measuring the strain.
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Fig. 3. Schmatic diagram of reduc-
tion apparatus with a laser.
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Table 1. Chemical composition of sinter (%).

Specimen T.Fe FeO Si0, Ca0  AlLO; MgO TiO,
Sinter 56.70 6.18 5.70 9.66 2.01 1.08 0.38
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Fig. 4. Principle of measurement with a microdif-
fractometer.

Table 2. Conditions of X-ray diffraction with a
microdiffractometer for strain measurement.

Accelerating voltage 40kV

Tube current 35mA
Collimator 0.1 mm

Slit - 0.2 mm
Reflection (300)

a-angle ) —15°~+37°
Preset time 20~40s

Step width 4/100°

Rate meter 200~5 000 cps

Chart speed 80 mm/min
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Fig. 5. Schematic diagram of apparatus for
measuring the temperature.
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Fig. 6. Calibration curve between the temperature
and the thickness of thin section.
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Table 3. Stress in skeletal hematite crystal.

No. Stress (kgf/mm?) No. Stress (kgf/mm?)
1 2.5 7.4
2 10.8 7 2.6
3 6.5 8 0.1
4 0.6 9 1.6
S 1.8 10 4.2

a: CO, 2 min reduction b : CO, 12 min reduction ¢ : CO+COjy (35%), 46 min reduction d :

H : Skeletal hematite M : Magnetite CF : Calcium ferrite

: Hg, 24 min reduction
} : Crack

Photo. 1. Crack propagation in sinter structure during reductlon at 460°C.
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Fig. 7. An example of the change in stress in the
course of reduction of skeletal hematite.
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a: CO, 4 min reduction b : Hy, 10 min reduction H : Skeletal hematite CF : Calcium ferrite } : Crack
Photo. 3. - Micrograph of surface appearance of the sinter immediately after reduction.

Photo. 4. Fine structure in the reduced part of
skeletal hematite observed by SEM.
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Fig. 8. Compression strength of hematite ore.
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