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Development of Automatic Blowing Control System in Combined

Blowing Converter

Synopsis :

Tadashi SAITO, Iwao TSUBONE, Makoto AZUMA,
Hisashi YAMANA and Hidetaka TAKEZOE

The LD-converter process has a great influence on the cost and productivity of the overall steelmaking

process.

Therefore it is very important to establish a “Just in Time” LD-converter process which can
i punctually supply molten steel to the continuous casting machine.

At Kakogawa Works, Kobe Steel,

through the installation of hot metal Pre-treatment and a ladle-arc refining furnace, we have reduced the

burden of the LD-converter.

In addition we have been developing and improving blowing control models;

techniques which detect reactions in the vessel such as the measurement of hot metal level and slopping

prediction, along with the quick tapping technique.

However there was still room for improvement in

establishing a “Just in Time” process, particularly, because all the decisions for blowing control depended

on the individual operator and there was variation because of this.

So based on the above mentioned

techniques, we have decided to apply a fully-automatic blowing system to our converters by which we can
produce a wide range of carbon steel. In the system, a DDC (Digital Direct Controller) automatically
controls blowing following the commands of the process computer. As a result of its implementation.
Steelmaking time and variation have improved remarkably, and has made it possible for a single man to
operate both blowing and the OG exhaust gas recovery system.

Key words : steelmaking; LD-converter; “ Just in Time” process ; blowing control ; quick tapping technique ;
fully-automatic blowing system; DDC ; process computer.
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Fig. 1. Steelmaking flow at kakogawa works.
Table 1. Improvement of static model accuracy, o.

Conventional Improved
Ore 1.5 t/heat 1.0
Oxygen 500 Nm®/heat 300
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Fig. 3. Improvement of dynamic control accuracy

(high carbon steel).
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Fig. 4. Outline of microwave level meter.

Table 2. Specifications of microwave level meter.

Centre frequency of carrier wave 24.1 GHz
Microwave power 10 mW
Maximum frequency deviations 100~150 MHz
Measuring time 10s
Measuring range ~20m
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Fig. 5. Results of hot metal surface level

measurement.
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Table 3. Comparison of accuracy between [O] ¢
method and QV method.

¢ of the difference between calculated value and actual value

[O]f method QV method
P 0.00294% 0.00145%
Mn 0.0165 % 0.0093 %
S 0.00102% 0.00078%

Data : [P] 0.005~0.030%
[Mn] 0.05~0.20%
[S10.001~0.025%
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