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Fig.1 Schematic diagram of the structure for two-way slightly

electromagnetic device
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Fig.2 Morphology of primary phase in semisolid A356 alloy by
one way (a) or two-way (b) slightly electromagnetic

stirring at 30 Hz without isothermal heat treatment
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Fig.3 Effect of isothermal temperature on the morphology of semisolid A356 alloy by two-way slightly electromagnetic stirring at 30 Hz:

(a) 610 °C, (b) 600 C, (c) 590 ‘C, and (d) 580 C
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Fig.4 Average equi-circle diameter and shape factor of the

primary phase of semisolid A356 aluminum alloy by

two-way slightly electromagnetic stirring at 30 Hz with

different isothermal temperatures
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Fig.5 Effect of isothermal time on the morphology of semisolid A356 alloy by two-way slightly electromagnetic stirring at 30 Hz:

(a) 3 min, (b) 7 min, (¢) 11 min, and (d) 15 min
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Fig.6  Average equi-circle diameter and shape factor of the
primary phase of semisolid A356 aluminum alloy by
two-way slightly electromagnetic stirring at 30 Hz with

different isothermal time
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Two-Way Slightly Electron Magnetic Stirring and Isothermal Treatment of
A356 Aluminum Alloy Semi-solid Slurry

Liu Zheng, Chen Tao, Chen Zhiping, Liu Xiaomei
(Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract: A new technology combining slightly electromagnetic stirring and melt isothermal holding technology was formed: Two-way
slightly electromagnetic stirring and isothermal holding. The effects of the isothermal holding temperature from 580 to 610 °C and the
isothermal holding time from 3 to 15 min on the evolution of solidification microstructure were researched. The results indicate that under
different isothermal heat treatment parameters, as the temperature increases and time extends, the size of the primary grains is gradually
refined and spheroidized. However, the threshold value of the isothermal holding temperature and time could be found, so the grains
become coarse above the threshold value. By comparing the microstructure of the grain, it is found that the proper parameters are the
isothermal holding temperature of 600 °C and the isothermal holding time of 7 min, when the average equal-area circle diameter and
average shape factor of the primary phase are 29.4 pm and 0.86, respectively. Therefore, the temperature and time are the
reasonably-matched melt isothermal holding process parameters for the semisolid A356 aluminum alloy in the composite process. The
qualified semisolid aluminum alloy slurry could be prepared by the new composite process.

Key words: semisolid; A356 aluminum alloy; two-way slightly electromagnetic stirring; isothermal holding; solidified microstructure
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