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Effect of the Change in Operating Conditions on the Static

)

Characteristics of Blast Furnace
Jun-ichiro YAGI, Keiichi SASAKI and Jwao MucHI

Synopsis: ° .

On the basis of blast furnace (A), the changes of the production rate of pig iron and the carbon
ratio caused by the change of the operating conditions, such as top gas pressure, average diameter of
iron ores, blast volume, blast temperature, ratio of steam injection and ratio of oxygen enrichment,
have been determined with the aid of the mathematical model of a blast furnace>~® which was de-
veloped hitherto. Results obtained by ‘use of digital computer (HITAC 5020E) are illustrated in Figs.
1~9.

The production rate of pig iron increases with the increase in pressure of top gas, blast temperature,
ratio of steam injection and ratio of oxygen enrichment, but the rate of the increase in production
rate of pig iron for decreases with the increase in these operating factors. It is found that there is a
similar tendency of the effect of the decrease in diameter of iron ores.

The carbon ratio decreases with increase in top gas pressure, blast temperature and ratio of steam
injection, but its variation is little in the lower region of the oxygen enrichement and increases with
the oxygen enrichment in the upper region.

For blast volume, the production rate of pig iron and the carbon ratio increase in proportion to the
increase in the blast volume.

(Received May 2, 1968)
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Fig. 1. Effect of the top-gas pressure P, on the

production rate of pig iron W, and carbon
ratio C, in B. F. (A) under the operating
conditions of dp=1935cm, 7=1366°K,
wg =232 g/Nm?, x5,=0.
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Fig. 2. Effect of the diameter of iron ores dp, on
the production rate of pig iron W, and car-
bon ratio C, in B. F. (A) under the opera-
ting conditions of Fy=2942'2Nm3/ min, T;=
1366°K, ws;=23-2g/Nm?, x,,=0.
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Fig. 3. Effect of the blast volume F; on the production rate of pig

iron W and carbon ratio C, in B.F. (A) under the operating
Ty=1366°K, ws =23 2g/Nm?,

conditions of 4, =1-935cm,
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Fig. 4. Effect of the blast temperature 7 on the
production rate of pig iron W, and carbon
ratio ratio C, in B.F. (A) under the operating

- conditions of dp, =1'935cm, P,=1-433x 10¢
Kg/m?, F;=29%42-2Nm3/ min, wy=23'2g/
Nm3, x,,=0.
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Table 1. Decrease in carbon ratio with increase

by 100°C in blast temperature.
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Fig. 5. Relationship between the increase in the
blast temperature and that in the steam
injection ratio under the constant theo-
retical flame temperature at the tuyere
level in B.F. (A).
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Fig. 6. Effect of the blast temperature 7» on the
production rate of pig iron W, and carbon
ratio C, under the constant theoretical flame
temperature by the injection of steam and
the operating conditions of dj, =1'935cm,
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On the Behavior of Several Kinds of Oxide Inclusion in Steels during Hot-rolling

Hikoya Iwal, Bunzo TsujiNO, Shigeteru IsA and Takeo Ao

Synopsis:

The present investigation was carried out in order to obtain some fundamental information concerning
the influence of non-metallic inclusions on the mechanical properties of steels.

In most of the investigations performed by many research workers on the subject, the steel specimens
were prepared by usual melting procedures. In consequence, such specimens contained many uncertain
factors, affecting the mechanical properties of steels, and making it considerably difficult to investigate
the influence of inclusions independently.

In the present investigations, in order to exclude such difficulties as mentioned above as possible, steel
specimens containing uniformly a certain amount of particular oxide inclusions were prepared by powder
metallurgy technique.

These steel specimens were hot-rolled under the following conditions: the rolling temperature ranges
were 1250~1000°C and 1000~800°C, the rolling ratio was 1/5.

Then, the change of inclusion in shape, composition and crystallographic structure during hot-rolling
were observed.

In the present experiment the behaviors of Al,Oj, SiO;, TiO,, FeO-Al;O; 2FeQ-Si0; and 2FeO-
TiO,; were examined.

The main results were as follows:

(1) AlO; and SiO; inclusions having the particle size of 105~74 pz, showed fragile fracture, and
the degree of fracture was increased in the case of lower rolling temperature.

(2) Those complex oxide inclusions whose melting points were nearly the same as the rolling tem-
perature were deformed plastically, while some others, whose melting points were higher, showed fragile
fracture. They were possibly more fragile than simple oxide inclusions.

(3) The crystalization of amorphous SiO; was accelerated by surrounding solid iron, and most of
Si0; inclusions were transformed to a-cristobalite.

(Received May 8, 1968)
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