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Effect of Multi-Stage Crushing on the Size Distribution

Controi of Crushed Product of Iron Ore

Shigeru MUKAI and Minoru ICHIDATE

Synopsis:
The prevention of undesired fine particles production during the crushing of iron ores is one of

the important problems in the blast furnace burden preparation.

This paper presented a study on the size distribution of the crushed product of iron ores under
various reduction ratios and on the benefit of the multi-stage crushing.

Crushing experiments with several reduction ratios confirmed that the amount of fine particles in the
crushed product increased with increasing the reduction ratio and that the size distribution of the
crushed product agreed well with the GAUDIN-MELOY equation. The relationship between the size ratio
r in the GAUDIN-MELOY equation and the reduction ratio R was obtained as the following equation

with two constants, a and b;
r=a(R)?b

Using the above results, the size distribution of the final product in any multi-stage crushing can be

calculated.

As a result, it is distinctly recognized that the multi-stage crushing benefits for the size distribution

control of the crushed product.
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Fig. 1. Size distribution curve of crushed product
for the Korean iron ore, reduction ratio
8-1.
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Fig. 2. Size distribution curve of crushed product
for the Korean iron ore, reduction ratio 5'7.
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Fig. 3. Size distribution curve of crushed product
for the Korean iron ore, reduction ratio 4-0.
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Fig. 4. Size distribution curve of crushed product
for the Korean iron ore, reduction ratio 2-0.
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Table 1. Equation of the size distribution curve for the

crushed product.
. Equations of the size dis-
Feed Set Redup tion tribtition for the crushed

(mm) | (mm) ratio

product

81 1 81 [MX)=1-(—-X/Xy)ue
5-7 1 57 | M(X)=1-=(1—X/X,)6®
Korean | 4.9 1 40 | M(X)=1—(1— X/ X0
tron © 2-0 1 2:0 | M(X)=1—(1—X/Xy)06
40 3 1'3 | M(X)=1-(1—X/X)o®
- 81 1 81 [M(X)=1-(—X/Xy)575
Chilian | = 5.7 1 57 | M(X)=1—(1— X/ X4
won ore; 4.9 1 40 [M(X)=1-(1-X/X,)20
2:0 1 2:0 | M(X)=1-(—X/X,)08
. 81 1 81 [M(X)=1-(—=X/Xy)t0o
ndian | 5.5 1 57 | M(X)=1=(1— X/ X550
ron ore | 4.9 1 40 [ M(X)=1—(1—X/Xy 25
2:0 1 20 | M(X)=1—(1—-X/Xy0
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Fig. 7. Calculated size distribution curve for the
one stage crushing.
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Fig. 8. Calculated size distribution curve for the
two stage crushing.
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Fig. 9. Caluculated size distribution curve for the
three stage crushing.
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Table 2.

Comparison of the experimental values with the calculated

values on the crushed product.

1 mm under I mm~ 3 mm 3 mm over
Calculated | Experimen-| Calculated | Experimen-| Calculated | Experimen-
value tal value value tal value value tal value
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Crusher

\Clossifier
pr N qo
c
Symbols
f : Frequency vector describing the feed to a breakage
process

m : Frequency vector describing the make-up in a closed-
circuit crushing system

p : Frequency vector describing the product from a breakage
process

@ : Frequency vector describing the output from a cloesd-
circuit crushing system

r : Frequency vector describing the recirculared product

in a closed-circuit crushing system

M,F,P,Q,R : Weight flow rates the particle assemblies
B : Breakage matrix
1 : Unit matrix

¢ : Classification matrix

Fig. 12. Closed circuit of one stage crushing.
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Study on the Manufacture of Self Fluxed Pellets and the Use to Blast Furnace

Shigeyoshi Fuju, Setsuo TAMURA, Kazumasa Tacuchi

Synopsis:

Kazuo KuNII and Reijiro NisHIDA

The paper presented the development of self-fluxing pellets and the availability in them to blast

furnace of Kobe Work Ltd.

Several phases of the pelletizing process are discussed individually, and also their relation to perform-
ance in blast furnace operation. Special emphasis is placed on proper preparation of the limestone
added to the raw materials, and indurating at optimum conditions.

Better quality of pellet will be gained by the proper size distribution of raw material the control of

indurating temperature.

The performance of blast furnace with self-fluxed pellets are also discussed.
(Received Apr. 17, 1968)
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