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Fig. 1 Principle of electromagnetic vibration
B, —DC constant magnetic induction;
b —AC magnetic induction;
J —Induced electric current density;
M, M’ . M”O —Mutual inductance;
F —Magnetomotive force;

U —M agnetic potential difference
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Fig. 2 Schematic diagram of semrt continuous

casting of aluminum alloy using
electromagnetic vibration method
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Fig. 3 Effects of electromagnetic vibration strength on microstructure of 7075 alloy
(Stationary electromagnetic field strength: 10 000 A<turn; Frequency of electromagnetic vibration: 20 Hz)
(a) —5 000 A<turn; (b) —7 500 A*turn; (c¢) —10 000 A*turn
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Fig. 4 Effects of electromagnetic vibration frequency on microstructure of 7075 alloy

(Stationary electromagnetic field strength: 10 000A *turn; Electromagnetic
vibration strength: 10 000 A*turn); (a) —50 Hz; (b) —40 Hz; (¢) —30 Hz; (d) —20 Hz; (e) —10 Hz
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Fig. 5 Effects of electromagnetic induction and frequency on liquid and

solid temperature for 7075 alloy
(a) =B=0.06T; (b) —f= 15Hz (¢) —f=30Hz (d) —f= 50 Hz
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Fig. 6 Effects of position of liquidus
and solidus on kg
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Fig. 7 Effects of electromagnetic induction on
solidification temperature interval of 7075 alloy
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Fig. 8 Relations of evolution of solute content

inside crystal with electric current(a) and
electromagnetic frequency(b)
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Fig. 9 Solute distributions in radius direction under different frequencies of electromagnetic field
(DC electromagnetic field strength: 10 000 A*turn; AC electromagnetic field strength: 10 000 A<turn)
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Microstructure and solute distribution of 7075 alloy
produced by semi- continuous casting under electromagnetic vibration

ZHANG Qin, CUI Jiarrzhong, LU Gurmin, BAN Chun-yan
(Key Laboratory of National Education Ministry for Electromagnetic Processing of M aterials,

Northeastern University, Shenyang 110004, China)

Abstract: The microstructure as well as solute distribution both in microscopic and macroscopic view for 7075 alloy by semt continu-
ous casting under the electromagnetic vibration were investigated. T he results show that there is an optimum frequency range of 10~

30 Hz, in which, with the increasing of electromagnetic intensity, the quantity of spheroid-shaped grains increases; the quantity of
rosette-shaped grains decreases, the microstructure of the ingot becomes more fine and uniform. At the mean time, alloying elements
solubility increases and the macro-segregation is diminished in a great degree. The electromagnetic vibration makes the grain nuclei in
sump increase, temperature and solute distribution of sump become uniform, primary solidified shell and sump height decrease, solute
equilibrium partition coefficient increase and solidification temperature interval decrease, the effect of restraining crystal particles
growing into dendrite strengthen, which promote alloying elements solution inside crystal and suppress macro-segregation.

Key words: electromagnetic vibration; semt continuous casting; aluminum alloy; microstructure; solute distribution; macro-segre-

gation
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