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Analysis of Segregation Property of Burden Using 2-Dimensional Discrete Model

Shinroku MATSUZAKI and Yoshihiro TAGUCHI

Synopsis : A segregation phenomenon observed when particles having different density and shape as well as particle diameter have been charged by

mixing them were examined with the use of model experimental apparatus and a discrete simulation model. In consequence of it, it has come

out that the segregation phenomenon of mixed particles depends on both of the particle diameter ratio and density ratio with a base particle

and dependency can be estimated with a theoretical model.
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Fig. 1. Experimental apparatus.
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Table 1. Properties of mixed particle.

Mean Apparent bulk!  Particle Particle
Base particle Mixed particle diameter density diameter ratio; density ratio

(mm) (t/m3) (=) (—)

Coke 4.0 19 1.60 0.43

Sinter Small coke 2.5 1.9 1.00 0.43
Reduced iron 5.0 5.4 2.00 1.25

Coke Sinter 2.5 4.3 0.63 2.31
Reduced iron 7.0 5.4 1.75 2.88

Afﬁﬁ ; Base particle

& ; Mixed particle

a) Top charge

b) Middle charge

c)Last charge

Fig. 2. Charging method into hopper.
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Fig. 3. Sampling method from chute.
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Fig. 4. Charging time trend of mixed particle weight from
charging hopper. (In case of nut coke)
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Fig. 6. Relative segregation index distribution of nut coke.
(Lump charge; Bell like charge)
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Fig. 7. Relative segregation index distribution of nut coke.
(Division charge; Bell-less like charge)
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Base particle Mixed particle Charging method
[} Sinter Nut coke Lump charge
C-O--- Sinter Reduced iron Lump charge
Y. Sinter Coke Lump charge
D Coke Reduced iron Lump charge
[ Coke Sinter Lump charge
—L— Sinter Nut coke Division charge
—O— Sinter Reduced iron Division charge
—A— Sinter Coke Division charge
—— Coke Reduced iron Division charge
— Coke Sinter Division charge

Relative segregation index at peripheral ( - )

Top charging Middle charging Last charging

Fig. 8. Effects of a kind of mixed material and charging
method into hopper and charging method from
hopper on relative segregation index of mixed par-
ticle at peripheral.
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Base particle Mixed particle Charging method
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--O--- Sinter Reduced iron Lump charge
- Sinter Coke Lump charge
s K- Coke Reduced iron Lump charge
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Fig. 9. Effects of a kind of mixed material and charging
method into hopper and charging method from
hopper on relative segregation index of mixed par-
ticle at center.
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Particles collide with each other 1) Central elastic 2) Viscosity, which results in

only when distance between them
is less than zero.

It takes tool and its coefficient of
restitution is e.

repulsive force

Frepl. = -kAx

normal inelastic collision and
tangential friction.
Fvisco. =-n (V1-V2)

Fig. 10. Basic concept of discrete model.
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Table 2. Condition of calculation.

Particle number 1024
Radius of base particle 1

Radius of mixed particle 0.2~2.0
Density of base particle 1

Density of mixed particle 0.25~2.5
Mixed ratio of base particle and mixed particle 10%~20%
Coefficient of restitution 0.5
Collision time 0.1

O Large particle ,Dp= 1.0 p= 1.00

e Small particle 4

T ee. ev. ww. sw, v

32 300 time after |— OLarge particle ,Dp= 1.
_* Small particle ,Dp= 0.

0 20 40 60 80

32 1200 time after —|——‘

O Llarge particle ,Dp=
* Small particle ,Dp=

0
.4

o —

100

0 20 40 60 80

Fig. 11. Example of calculation results.
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Fig. 12. Convergence status of non dimension height of
particle.
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Fig. 13. Effects of particle diameter ratio and density ratio

on small particle number ratio distribution from
layer bottom.
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Fig. 14. Effect of particle diameter ratio and density ratio on segregation index.
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Fig. 15. Comparison experimental results and calculation
results of relative segregation index.

Table 3. Effect of particle diameter ratio and particle den-
sity ratio on partial regression coefficient.

Effect of Particle | Effect of Particle AB
diameter ratio density ratio
(Y (B
Experimental Lump charge 0.346 -0.249 1.387
results Division charge 2.097 -2.630 0.797
Calculation results 0.170 -0.254 0.670
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