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Effects of the Magnetic Field Exerted on the Plate Type Feeder on the Void Fraction
in the Sintering Bed and Sinter Productivity

Nobuyuki OYAMA, Katsutoshi 1GAWA, Kouichi NUSHIRO, Masaru IDA and Norifumi Fulll

Synopsis : To improve the sintering productivity and yield, the effects of the magnetic force produced by magnets equipped under the plate feeder on the

structure of the sintering bed and sintering performance were investigated by the laboratory charging experiments and sintering tests.

Introducing the magnetic force on the sinter mixture during charging, void fraction in the sintering bed was increased with the reduction

of falling velocity caused by the increase of the friction of particles against the plate. Moreover return fine and mill scale, which improved the

melt fluidity, were segregated toward the upper layer by changing those trajectory. As these results, the sintering productivity and the sinter

yield were increased.

From the above findings, a new type feeder was developed and applied to Mizushima No. 3 sinter plant, confirming the principle of the

method.

Key words: agglomeration; sintering; productivity; yield; charging apparatus; void fraction; velocity; magnetic force; segregation; melt fluidity.
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Table 1. Charging conditions in the laboratory experi-

ments.

Feed rate 36.7kg/m * s
Effective chute length 1.05m
Chute angle 50°
Initial velocity at the position of

sinter mixture falling on the chute 1.48m/s
Bed height 0.5m
Width of pallet 0.4m

Chute Belt conveyer Hopper

Magnet plate

” PSampling
L box
Motor [Pallet [?A' (for pot test)
1 11
(0]
N ANNNRNNN ANNNRNNNNN

Fig. 1. Schematic diagram of experimental apparatus for
plate type feeder.
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Table 2. Blending conditions for the sintering experiments
with hot stage X-ray CT scanner. (mass%)

Raw mixture 1 2 3
Mixture A 80 60 52
Return fine 20 40 40
Mill scale — — 8

Area changed Tablet before
by melting 8mm

heating

Tablet after
heating

<o

Fig. 2. Experimental method for measurement of melting
ratio.
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Fig. 3. Effect of magnetic field on the velocity of raw mix-
ture falling at the bottom of chute and void fraction
in the sintering bed.
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Fig. 4. Effect of magnetic field on the segregation of the
raw mixture in the sintering bed.
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Fig. 5. Effect of magnetic field on the sinter yield and pro-
ductivity.
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Fig. 6. Effect of magnetic field on the sintering operation
at Mizushima No. 3 sinter plant.
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Fig. 7. Magnetic characteristics of raw materials.
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Fig. 8. Change of calculated magnetic force for each raw
material due to magnetic flux density.
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Fig. 9. Comparison of the trajectory of return fine falling
down along the chute.
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Fig. 10. Schematic diagram of the force exerted on solid
particle.
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Fig. 11. Comparison of observed velocity of raw mixture
falling at the bottom of chute with calculated one.
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Fig. 12: Relationship between void fraction in the bed and
velocity of raw mixture falling at the bottom of
chute. - s
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Fig. 13. Comparison of the index of melt fluidity and the
growth rate of branch width among raw mixtures.
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Fig. 14. Comparison of the macroscopic shape of tablet be-
tween raw mixture 1 and raw mixture 2 at 1583K.
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Fig. 15. Change of the melting ratio during heating.
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