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Fig. 1 Schematic diagram of electromagnetically
continuous cast-rolling
1 —Upper casting roller; 2 —Pressing board,;

3 —Upper iron core; 4 —Feeding mouth;
5 —Aluminium liquid; 6 —Insulation magnetic board,;

7 —Base board; 8 —Cooling water tank;
9 —Coil; 10 —Gliding support; 11 —Supporting box;

12 —Lower iron core; 13 —Lower casting roller
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Fig. 2 Castrolling zone
1 —Feeding mouth; 2 —Liquid wedge;
3 —Liquid and solid section; 4 —Solid;
5 —Upper roller; 6 —Solid metal; 7 —Lower roller
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Fig. 3 Frequency response of system

(a) —Phase delay of output; (b) —Swing of output

Fig. 4 Macrostructure of 1.4 alloy

(a) —Without magnetic field; (b) —Introducing M agnetic field
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Fig. 5 Temperature field in melt

(a) —Temperature grade for free flow age;

(b) —Temperature grade under action of electromagnetic field
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aluminium crystallization

Influence of disturbance on

1 —Disturbing sketch curve;

2 —Trend curve of crystal grain number
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Fig.7 Attenuation ellipse spiral curve
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Inducing eddy in melt
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Frequency response of melt in

aluminum electromagnetically continuous cast rolling process

ZHAO Xiao-lin, MAO Deaheng, LI Xiao-qgian, HE Drqiu
(Department of Electromechanical Engineering, Central South University,

Changsha 410083, P.R. China)

[ Abstract] The method of controlling velocity of grain growth in aluminum electromagnetically continuous cast-rolling by inputting

rotated electromagnetic field was introduced. The relationship between viscous fluid and frequency response was described. The effect

of electromagnetic field frequency and melt fluctuation on grain refinement was analyzed. The best frequency band 11~ 15Hz under

normal condition ( d650 mm X 1 600 mm roller) was obtained.

[ Key words] aluminum; electromagnetically continuous cast-rolling; frequency response; frequency domain
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