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Synopsis:

The softening test under the simulated conditions in a real blast furnace and the gas permeability test

through the softened sinter were carried out.

An attempt was made to express the pressure drop through

the softened sinter bed by the pressure drop equation including the terms of first- and second—order of

velocity.

From the view point of blast furnace operation, high temperature properties of sinter were evaluated by
applying the test results to the mathematical gas flow model.

The main results obtained are as follows.

1) When the gas flow resistance obtained from the softening test at high temperatures is increased,
the radial gas flow in the cohesive zone becomes predominant and the permeability in the blast furnace

becomes worse.

2) When the high temperature properties of sinter become worse, the formation of inverse V-shaped
cohesive zone prevents the increase of the total gas pressure loss in the blast furnace.

1. &

EEAC BT, BKEED SR THCED SIRET
DEREOEEHABEM R LOREOHREC I\ TER
HBEAFELTCERY, FTFHENgE L ERPMERIT
A MBLETE O e b BPEREEC AR 5 HRY
BT 5.

I BEES D, TERHERCABRERSEHIC
WExh, FRET TR 28t B% HBThED
I BT % RS T inbh, EEEEO MR
B, SEIH SO EREREE RO BRRFCEH
TRTWBL~9. L Liand, RBEROESGFE~D
BRI OWTIE, £HECEWTEOEHENE Zivbhh
TWHEEEV25.

AEBOBLEHICOVLTL, BBV REEDL? OR
Riexs & LBSEROERRA P RSB LERT
X2 b0r UTHN A ED, BREIEEY HEROM
L LTHELTWS. 5L Ercun K DEMAEE
DEB Y IEOBRECIHE LTI r ey, @
EBicd Ercun R AN TWRETHAZ &R ERL
T 5. EFE AR R 5 REBRKCHROFHIEi%Z ks =

il

75 5 BAIT, EIFRlOBRERGN RIS DT
FRE e b\, ¥R EELERSRFE R A ith &
DOBE TR Sh iz,

ABFgE T, BR{ERE LS o BRER A ME L
T, BR(LAREE R B L i PR K T & R
b, ShEEALTHERLEREBFAD A
Fih & OB E MDA R

2. E{LREEOEIMSR

21 REAZE

HE G I E R T LAREEY w AV, AT VYV
B FIEE (70 mme) PICEREL 100 mm —E & 7x
2 X 5cRR e R, Fig. 1| ORE, »AEREH
Fe 1300°C ¥ CHRFERTHE, N, Kifih G0N/
min) CTHHLHECIEREAETHAER & 1F B ¥
Z. FOERTHML ) ¥ AR LENBERERELR. £
BV {3 Lo AL EMZE R 2 cRK 2.0m/
s FCHL, MERIHELYELIEL LR IVER
oGt ek, BEFATO BLERO REE 3% DA
ChHn, HRCHEEALENRD ORI D. &
Z-AHEE CRER L G EREOMIC T EENELD &

B 55 & 10 AASHEBEALCTRE B 58 F 18 31 BZ4 (Received Jan. 31, 1983)
* pRSBIZMR)PREHRTETNEBENRE Y X (Hasaki Research Center, Central Research
Laboratories, Sumitomo Metal Industries, Ltd.)

*¥2 R eEBTEMR)RPREMFETEERR v 2 T.f (Hasaki Research Center, Central Research
Laboratories, Sumitomo Metal Industries, Ltd., 16 Oaza-Sunayama Hasakimachi Kashima-gun

Ibaraki pref. 314-02)

— 47 —



666 g & W 70 &£ (1984) g7 &
1600
% R Uo (m/s)
1400 (- ds0 xloew 2 ] 0;5
o co 1% € Gas velocity in the ghrinkuge
€ ook H blast furnace egree
g 1° 5= L 431%
g 800 | d20 o 41 /
E 8 ~~~|w N
2 600 10 (a9 ] =] AN
s00r =T WT | & B 3849
| emperature do 5 |e. - -
T ol -
o E
200 | L ] 10 B8 "'I
05 42
T T o - o— 19.8%
Time (hr) od..‘.'\‘._.'_'l_ 0%
Fig. 1. Experimental conditions for the 0 2 4 x10™®
softening test. i/(p-Uo/p)

Table 1. Characteristics of sample.

Chemical composition (%) R

I
T.Fe FeO CaO SiO, Al,0; MgO Ti0, (—3mm%)

Sample

Sinter A 56.3 56 96 6.5 1.7 1.7 0.4 25.7
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Table 2. Characteristics of sinters used for the
gas permeability test.

Chemical composition (%) R
Sample
T.Fe FeO CaO SiO; Al;0; MgO Ti0, (—3mm%)
Sinter B 56.53 7.64 9.96 6.24 2.02 0.84 0.14 48.2
Sinter C  55.23 7.18 10.42 5.99 2.05 0.92 0.41 33.1
Sinter D 56.08 6.88 9.26 5.88 2.30 1.39 0.85 38.1
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Fig. 3. Relation between the coefficients of gas
flow resistances and the shrinkage degree of sinter.
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Fig. 4. Schematic diagram for the determination

of coefficients of gas flow resistances in the soft-
ened bed.
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Table 3. Base conditions for calculation.

Blast volume (Mm?/min) 5670

QOil injection (kl/h) 6.3

Oxygen enrichment (Nm?3/h) ‘ [

Top pressure (g/cm?G) 2 400
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Sinter ratio (%) 100
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275

2.87
. 306
P \2% 323
3 3.40

'] 3.23

1400°C fine 1400°C line

=4 Tuyere
\ —7| 4.05

R=030x 04 (MKS) K=148x10*(MKS)

Fig. 8. Effect of gas flow resistance for softened
sinters on the gas flow in the blast furnace.
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