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Relationship between the Assimilation Properties of Fine Ores and the Strength of Sinter

Jun OKAZAKI, Yohzoh HOSOTANI and Masanori NAKANO

Synopsis : Ore properties influence the strength of sinter. It should be evaluated separately for coarse particles and for fine particles because of the dif-

ferent behavior during sintering; that is, the former remains as unmelted parts in sinter and the latter melts to be bonding phase. This report

focused on the assimilation behavior of fine particles and showed a relationship between the behavior and the strength of sinter.
Press-formed tablets consisting of fine ores (—0.5 mm) and limestone (—0.5 mm) (fine ore/limestone=10/ 1) were heated at 1300°C in an
electric furnace with air flow. The heated specimens were observed with microscope and the pore structures were analyzed with image pro-

cessing.

The crushing strength of tablets after the assimilation test decreased with an increase in porosity. The porosity was influenced by the num-

ber of pores more than the diameter of those. The number increased with an increase in ALO; content of the ore. Sinters after heating quasi-

particles with varying adhering fines showed similar behavior concerning the pore formation and its influence on strength. In conclusion,

ALO; content of adhering fine was favorable to be less than 1.5 mass% and nuclei ore was desirable to contain less combined water.

Key words: agglomeration fine ore; assimilation; pore; porosity; strength; iron ore sinter; tablet.
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Table 1. Chemical compositions of fine particles of ores

(—0.5mm).
(mass%)

T.Fe Si02 Al203 CW
Ore A 64.3 6.51 0.77 0.66
Ore B 64.2 0.71 0.91 1.37
Ore C 62.8 3.65 2.13 2.92
Ore D 63.5 4.16 2.71 2.24
Ore E 57.8 6.14 2.99 7.43
Ore F 56.3 4.64 1.44 8.82
Ore G 64.3 2.12 1.7 3.34
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Fig. 1. Microstructure of fine particles of ores (—0.5 mm).
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Fig. 2. Schematic diagram of experimental apparatus for assimilation tests.
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Fig. 3. Microstructure of specimens after heating up to 1300°C in assimilation tests.
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Fig. 4. Relation between ALO, contents in fine ore and the
shape factor of the specimen.
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Fig. 5. Influence of the Al,O; content on the pore structure in the specimen after assimilation test of Ore E and Ore F.

30



2000

1500

1000

500

OreA OreB OreC OreD OreE OreF OreG

Crushing strength of the specimen (P/N)

Specimen
Fig. 6. Results of the crushing strength of the specimen
after assimilation test.
:Q 100 B Porosity
:.g g 80 I:lSIag
< BCF
Ec 60 OHema
SE
ok
Te 4
g &
0
Ore Ore Ore Ore Ore Ore Ore
A B (o D E F G
Specimen

Fig. 7. Result of the mineral composition measured by the
image analysis.
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Table 2. Chemical compositions of coarse and fine ores.
(mass%)

Coarse ore Fine ore
"Al203 Cw Al203 Cw
(a)Ore A 0.82 0.61 (d)Ore A 0.77 0.66
(b)Ore D 2.47 197 j(H OreF 1.44 8.82
(c)Ore E 2.71 8.45 |(e)OreE 2.99 7.43
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Fig. 13. Relation between the porosity and the cfushing
strength of specimen in ore combination tests.
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