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Computer Control of Electric Arc Furnace Steelmaking Process Based on

a Mathematical Model

Takeshi TARKAWA, Jun INOUE and Haruo YAMAMURA

Synopsis :
For the computer control of steelmaking process in electric arc furnace, a simplified mathematical model

suitable for online application has been developed on the following procedure.

(1) An equation for judging the meltdown of scrap accurately by monitoring the position of electrodes

and the furnace wall temperature throughout the melting stage has been developed.

(2) Equations for estimating decarburization and temperature increase in consideration of the decarbur-

izing characteristics in oxygen blowing period, and equations for estimating molten steel temperature
change and composition change in the period of temperature adjustment and tapping on the basis of heat and
material balances have been developed.

(3) Based on these equations in the refining stage, the authors have developed control models calculating

the amount of blown oxygen, electric power and ferroalloys requisite for the operation.

At EAF shop in Osaka Steel Works, the models are in use for the computer control and contribute to the

reduction of power consumption and so on.
Key words : steelmaking ; computer ; process control ; electric arc furnace ; mathematical model ; meltdown ;
furnace wall temperature ; position of electrode ; decarburization ; temperature increase.
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Table 1. Equipment specifications of electric arc
furnace.

Item Specification
Type American bridge type
Furnace capacity 0 t
Transformer capacity 25MVA
Inner diameter of shell 6 096 mm
Height of shell 2590 mm
Primary voltage 22 kV
Secondary voltage 130~466 V(17 taps)
Electrode drive Amplidyne
Charging method Top charge
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@ Electric arc furnace
@ Electrode

® Wire

® Drum

® Potentiometer

® Furnace wall

@ Thermocouple
Slag-off door

Fig. 2. Measurement system for the judgement of
the meltdown.
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Fig. 3. Example of the change of position of elec-
trodes and furnace wall temperature.
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Fig. 4. Example of the change of position of elec-
trodes and furnace wall temperature.
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Fig. 5. Judgement result of the meltdown.
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Fig. 6. Outline of refining process of electric arc furnace.
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Fig. 7. Estimation accuracy of decarburization in
the third stage of oxgen blowing.
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Fig. 8. Estimation accuracy of temperature in-
crease in the third stage of oxgen blowing.
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Fig. 9. Change of feedback values of temperature
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