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Strength Controlling Factors and Their Model for Iron Ore Sinter

Shun SATO, Takazo KAWAGUCHI, Minoru ICHIDATE and Mayumi YOSHINAGA

Synopsis :

Strength is the basic characteristic of sinter manufactured by the agglomeration process. A fundamental
study was carried out for the analysis of the controlling factors of sinter strength and a quantitative pre-
diction model for sinter strength was developed. Sinter strength was described in terms of the porosity, the
mineral composition and the melting ratio of sinter on the basis of the strength model of the porous mate-
rials. The calculated strength by the model was in relatively good agreement with the observed one on the

various sinter.
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Table 1. Pore size analysis in sinter. (Particle : n=120)
Particle size Mean pore number Mean size of Particle containing Mean porosity in Mean porosity
m/m (l/l%’article) pore (m/m) pores (%) a particle (%) (]‘:A))
2 ~1 1.83 0.141 76.3 . 0.152 0.116
1 ~0.5 1.35 0.121 64.9 0.568 0.369
0.5 ~0.3 0.58 0.074 39.3 0.369 0.145
0.3 ~0.15 0.08 0.065 8.3 0.187 0.016
0.15~0.074 0.01 0.026 1.2 0.014 0.0002
Table 2. Sinter characteristics from sinter pot test.
Ore Mineral composition (%) Micro- Melting Porosity Shatter
blend - - - - strength ratio (%) strength
Hematite Magnetite Calcium ferrite Slag (%) (%) (%)
B 24.2 7.3 29.6 38.9 70.6 81.2 25.5 65.3
C 25.4 15.2 17.3 42.1 54.5 79.2 12.9 77.8
A 13.0 10.2 37.0 39.8 58.1 93.2 15.8 77.1
E 14.7 22.8 25.4 37.1 65.5 97.0 10.0 81.6
F 11.0 33.7 15.9 39.7 67.2 86.1 11.8 73.1
G 34.3 10.9 24.8 30.0 — 86.5 35.8 76.6
D 43.6 16.6 18.4 21.4 — 80.0 31.0 73.6
B+C 32.6 9.5 26.1 31.8 57.2 84.1 10.8 67.3
B+A 23.4 8.7 31.5 36.4 57.6 89.0 12.1 73.4
B+E 29.5 11.3 24.8 34.4 66.4 89.3 12.9 79.8
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Sampie . 48~100 mesh x 2g

Testing tube : 24mm¢ x 300mm

Steel balls : 7.66mm® x12

Revolution : 25r.p.m. x 32 min.

Fig. 3. Outline of test apparatus for evaluation of
micro-strength of sinter®. :
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Table 3.

Sinter characteristics from Kokura No. 3 DL.

(1979)
Sample Mineral composition (%) sl:/i';rgogh Porosity Small drum Tumbler*

No. Hematite Magnetite Calcium ferrite Slag (%) (%) strength (%) strength (%)

1 18.8 23.6 45.0 12.6 63.1 20.7 95.3 67.0

2 22.2 18.8 28.0 31.0 64.1 16.9 94.5 67.1

3 26.2 23.7 31.9 18.2 66.1 19.5 95.1 67.2

4 17.8 24.6 30.8 26.8 66.2 21.4 94.0 66.9

5 18.9 27.3 30.5 23.3 66.3 21.3 91.8 66.1

6 23.3 21.1 36.4 19.2 65.1 21.6 91.8 68.2

7 16.0 23.6 i 34.1 26.3 67.4 21.7 94.1 66.2

8 20.4 25.8 39.1 14.7 65.8 19.2 93.0 66.2

9 27.4 29.9 33.1 11.1 67.5 19.9 94.0 67.8
10 22.4 21.7 37.8 18.1 66.4 25.9 96.1 68.3
11 26.7 18.8 26.7 27.8 57.1 21.9 94.6 69.4
12 25.9 15.2 34.2 24.7 58.1 19.8 9.1 68.0
13 31.7 29.2 25.4 13.7 58.8 19.5 94.6 68.5
14 32.8 17.2 36.7 13.3 62.7 18.3 94.6 68.8
15 29.6 20.6 30.5 19.3 65.1 20.7 92.7 68.3
16 15.7 26.4 33.6 24.3 65.1 19.5 94.8 68.4
17 19.2 21.5 36.3 23.0 65.8 20.0 93.0 68.6
18 20.7 18.8 . 23.6 36.9 67.8 19.5 95.2 68.2
19 27.2 23.5 30.0 19.3 67.2 20.1 96.1 67.5

* Measured by Kokura

Table 4. Characteristics of minerals by Kissiv's
data®.

Chemical composition (%) Reduci- | Crushing
Minerals bility Strengtgl
T.Fe FeO CaO SiOy (%) (kg/mm®)
Hematite — — — — 49.9 26.7
Magnetite 62.45 22.3 1.07 3.06 26.7 36.9
Mono calcium | 51 95 0.93 25.8¢ — | 40.1 37.0
errite
Di caleium 41.26 1.23 41.20 — 28.5 14.2
errite
Fayalite 54.90 68.95 — 28.91 1.0 20.0
Olivine| ecry.x [29.69 35.12 29.67 31.83 6.6 23.3
slag | gl 29.76 31.91 29.54 31.67 3.1 4.6
% cry. : crystalline gl. : glassy
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Table 5. Estimation and comparison of mineral
strength.

Il\'Ieasuring and Mineral strength (comparative values)
calculating method .
for mineral strength Hematite Magnetite %ﬁlﬁ:i‘g’ Slag
1. Canonical 0.587 0.709 0.711 - [0.550
I\c/lqrelatlonk
2. icro-vickers
}Eardness (kg/mm?) 76.3 87.6 71.4 54.6
3. ISSIN’s crushing,
strength (kg/mm?) 26.7 36.9 37.0 14.0
Mineral strength 1 1.000 1.214 1.217 10.942
<based on strength 2 1.000 1.148 0.936 (0.716
of hematite 3| 1.000 1.382 1.386 |0.524
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