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Disintegration of Pseudo-particles in the Moving Bed

Synopsis :

Kosei KusHimMA

Material disintegration in the blast furnace should be relative not only to the material strength but also

to the stresses in the furnace.
stresses.

However, there are only few papers on the particle disintegration related to

Disintegration of pseudo-particles in the moving bed was investigated by using the reduced scale model of

Hirohata No. 4 blast furnace.
the particle disintegration.

Normal stresses in the model were also measured and analyzed in relation to

As a result, the followings were clarified. Most of the particle disintegration occured at the periphery

of the model.

The generation rate of fine particle in the lower part was higher than that in the upper part.
Particles were highly disintegrated when a large dead zone was temporarily formed at the wall.

Through

the comparison of the stresses with the particle strength, it was suggested that the shear stress causes

the particle disintegration.
temporary dead zone.
growth.

Maximum shear stress possibly acts on the particles at the boundary of the
The shear stress possibly varies in accordance with the temporary dead zone

When the strength of the materials charged into the blast furnace is lower than the shear stress, the

materials will enormously be disintegrated.

Key words : blast furnace ; moving bed ; particle disintegration ; shear stress ; particle strength.
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Fig. 1. 1/20 reduced scale model of Hirohata
No. 4 blast furnace.
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ZRW) ™ : Smooth wall - : Wall with a shelf

o S 1/ R T T = Fig. 3. Distribution of normal stres-
ow oy o, 5./, ses in the reduced model.

Smooth wall Wall with a shelf

at the belly

A, B, C : Initial position of tracers
(A, (B>, {C> : Tracer distribution after descent

Fig. 2. Burden descent in the reduced model.

ICHNCEBERT o BKEL, EBIRE (0,/0,<1)
THoHH, Y¥ 7 FTET o, WK LIZLD, o, 25
LLTR) U T RZ@HIRE (0,/0,>1) 2% 5T
W5, BEFICS o, PR FHORITERICHL 5T o,
b REV, XY —F B IR ZER £ 5 7o ERT
X, o, EERETEAL LY, ZOTH TR FEEER
DBELOEDLED/AES V., 0, 1d v 7 FRE TN
LizL®, o, LEBFICEEELLNVTERAE 25,
—F, o, IERLANVEIDEARYD EFOT 7 MR
BTEmARELD, FRUTCREBLT L7720, SERE
SIS TIRBEE OB E LD b EHICY 7 R L7
BEHRAMILERICBIT S, BUKTFOETRREL
Fig. 4 2, bk % Fig. 5 \IRT.

SEREHE O A, WAL D R TR LR
Vv, F£7, Yx 7 bEEEID LT T FTHOBRILES

Smooth wall Wall with a shelf

QO : Initial position A : Position after descent
Fig. 4. Descent of pseudo-particles.
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Fig. 5. Disintegration of the descent particles.
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Fig. 6. Drum test strength of pseudo-particles
and disintegration degree in the moving bed.
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