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Influence of Matrix Strength and Pore Structure on Sinter Cake Strength

Nobuyuki Ovama, Kouichi Nusairo, Yukio Kownisui, Katsutoshi Icawa and Kenichi SormMacHI

Synopsis : Theoretical and experimental studies were carried out to understand the effects of matrix strength and pore structure

on the tensile strength of the sinter cake.

The matrix strength was described in terms of mass percentage of calcium-ferrite and amorphous silicate. The

influence of pore structure on the tensile strength of the sinter cake was determined by the porosity and the pore size
distribution. The calculated tensile strength by this model was in good agreement with the observed one.

As a results of the theoretical studies and the survey of the sinter cake in the sinter plant, it follows that the
contribution of the pore size distribution on the sinter yield is about 60%. It is effective to control the pore size
distribution, in other words, to decrease the pores above 1.0mm for the improvement of the sinter yield at the top of

the sintering bed.

Key words : vield ; tensile strength; sinter cake; mathematical model; matrix strength; pore structure; porosity; pore size

distribution.
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Fig. 1. Concept of sinter yield and strength.

Table 1. Blending ratio of raw materials. (mass%)

Fe203 |Fe304 |CaO [SiO2 |A1203
Hematite sample | 100.0 0.0] 0.0] 0.0 0.0
Magnetite sample| 0.0] 100.0] 0.0f 0.0 0.0
CF sample 70.9 0.0{ 157} 74 6.0
AS sample 7.0 0.0 51.7| 414 0.0

Table 2. Mineral composition in synthetic samples.

(mass?%)
Hematite | Calcium-ferrite | Amorphous silicate
CF sample 6.1 88.7 5.2
AS sample 0.5 9.3 90.2
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Fig. 2. Relation between tensile strength and poros-
ity of CF sample.

Table 3. Matrix strength of minerals. (MPa)

This work
Hematite sample 48.6
Magnetite sample 57.6
CF sample 101.5
AS sample 19.1
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Fig. 3. Microstructure of sinter matrix.
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Fig. 5. Comparison between observed tensile
strength and calculated one of synthetic

sample.
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Table 4. Pore shape index, «, in the sinter Cake.

Pallet-side] Middle | Center
Top 1.30 1.31 1.33
Middle 1.32 1.29 1.32
Bottom 1.31 1.34 1.30
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Fig. 6. Pore size distribution of sinter cake in the
center of pallet.

Table 5. Pore size distribution index, B, in the
sinter cake.

Pallet-side| Middle | Center
Top 1.10 1.18 1.25
Middle 1.28 1.32 1.36
Bottom 1.25 1.46 1.47
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Fig. 7. Relation between tensile strength and poros-
ity of sinter cake.
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Fig. 9. Relation between observed tensile strength
and yield of sinter cake.
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Table 6. Contribution of each factor for sinter

yield. (—)
Top Bottom | AYield (mass%)

Calcium-ferrite 0.306 0.380 1.1 (6.0)
Amorphous silicate 0.298 0.167 22 (11.9)
Porosity 0.468 0.419 48 (25.9)
B 1.25 1.47 104 (56.2)
Calculated yield (mass%)| 66.7 85.2 18.5 (100.0)
Observed yield (mass%) | 69.6 84.2 14.6
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