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A Study on the Particle Size Segregation in the Sintering Bed
Formed at the Feeding Stage of a Sinter Machine

Katuyoshi FUukaMI, Hiroshi ITAYA, Fukuo ARATANI,

Kyoji NAKANISHI and Hirofumi NISHIMURA

Synopsis :

A sinter mix fed into a pallet produces particle size segregation and hence, coke segregation through
the thickness of the piled—up layer, which affects heating rate, gas permeability and productivity.
By using chutes of various types, the authors have investigated segregation phenomena in the sinter bed

formed at feeding stage.

Experimental results are summarized as follows :

A positive segregation of finer particles at the upper portion of the sinter bed is caused by ;

(1) the increase of the horizontal velocity V, of the falling meterial,

(2) the decrease of the vertical velocity V, of the falling material,

(3) the promotion of the positive segregation of finer particles at the bottom region of the falling stream

on the chute, and

(4) the suppression of the turbulence in the falling stream from the chute to the pallet.
The above mentioned items (1)—(4) are attained by choosing a proper chute.
Furthermore, the difference of the segregation caused by various chutes are interpreted in terms of the

ratio V,/V,.
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1) Hopper : 3m3
2) Drum feeder : 1200LX 1300¢
3) Sloping chute : 1 200W x2 100L
Angle : 30~60°
4) Pallet : 700H x 1 000W x 3 500L
5) Ignition furnace : Slit type burner
Fig. 1. Schematic diagram of experimental

apparatus.
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Fig. 2. Parameters influening the particle size
segregation in a sinter bed.

e

(falling curve) (segregation) <=Ps s, H
‘.-.\i
(a) (b) (c)

sampling position

(e)

(d)

I) Investigation of
1. Falling curve
2. Segregation in falling flow
) Investigation of segregation on the pallet

Fig. 3. Experimental conditions.
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Fig. 4. The relation between the sloping angle
-of a chute and the initial velocity of the falling
material (r : Rotation speed of the drum feeder
(r.p.m.), GL : Opening of the gate (mm)).
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Fig. 5. Distribution of the coarse particle through
the thickness of a falling sinter mix from a chute.
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Fig. 6. Relation between particle size and
segregation coeflicient in a falling stream of
the sinter mix.
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Fig. 8. Change of the segregation index in a
sinter bed height.
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Fig. 10. Factors which affect on the segregation
in a sinter bed.
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Fig. 13. Influence of the collision width of the
falling stream to a drum chute on the segrega-
tion index in a sinter bed.

Table 1. Comparison of the segregation index and
segregation of the carbon content in a sinter bed
for the slit-chute and the slopping chute.

(Direction of slit : Crossing to the falling stream.)

(a) Segregation index.

[Type of chu Exp-No 1 2
Slit-chute «28.39 x 10*| ==7.13 x 10"
Sloping-chute 42488 x 10*| <2566 x 10"

2=_Segregation index 2 (1/mm)

(b) Segregation of the carbon content.

Sampling  Iy45 jayer «———a Bottom layer
position
1 2 3 4 5
Slit-chute Exp.1(“3.40| 3.16| 2.94| 2.76| 2.68

Exp.2| 3.38( 2.82| 2.90| 2.86| 2.68
Sloping-chute Exp.1| 3.32| 2.60| 3.04| 2.84| 2.94
3.28| 3.12| 3.48| 2.96| 3.12

Exp.2

C=Carbon content in sinter bed
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Fig. 16. Influence of the segregation index
on the sintering.

J71a 1/5 @& F i <, BROERN L, RHT
BHEOMN, SIUEZAHBRY « — F OREAELT VL
TomB%E 7.

1) BEREIEEHE < T,
R x4ET 5.

2) BERSERHE I H RO, R ERE R
wmRT HUNBCHE I N D REEREREhORN O
MRETHREINS. BITYRET 5L,

O KEFEEERS (Vi) OHEK

@ BEAREERS (V) oA

® FERETHRERF DR ORME

@ BFERETHRAE DL BB IE
DRRHTH 5.

3) AWKy = — TR BEHE V/Vy X 2T
BETLENTES.

4) Sv, P EOFEMREYBECRTIEI L1
DB E L HEINS.

X [
Il B4 2% 5% 48

2.83mm ) _Eo¥krs

1) hkien, me @
4, p. 533

2) migEs, L@, B B, RSB, B
R NI Bgk R, 13 (1984) 4, p. 526

3) Mmtuk, HARAEH, ME—F, WAk &%
$#, 64 (1978), S 86

4) B BL, ATEREK, MBEZ, KE&— &%
#, 69 (1983), S111

5) #5’6 gL, Eﬂ*ﬁﬂ%, P 5 1 —, KEt—: &
#M, 69 (1983), S112
$% & 4@, 66 (1984), S86

7) BEER—, BEREK—, BFHEE:
(1984), S87

8) EEEfE M B, BAGK, EHNEX, BEX
Beg: gk L8, 70 (1984), S20

9) BAKBEE, WaBk, hEHf, BEMNEX, &K
®y5: kL, 70 (1984), S21

10) HWApE, WHED, GHEE: HEM 70
(1984), S22

11) =@ BET¥PREL, No. 26 (1960)

13 (1984)

% L8, 66

— 60 —



