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ABSTRACT The processes to make nondendritic semi—solid AlSi;Mg alloy by electomagnetic stirring
and the temperature field of the melt cooled continuously have been investigated in this paper. It is proposed
through experiments that a new kinetic condition of primary a—Al nucleation in AlSi;Mg alloy melt, low
temperature, is an important condition for the primary a—Al refinement and the strongly electromagnetic
stirring eliminates the composition cooling of the melt and the preferred growth of the first arms, so that

many rose—like or spherical primary a— Al phases emerge finally.
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Table 1 Temperature and stirring time of the small samples quenched in water for the group | isothermal stirring

Sample Na. 1-1 1-2 1-3 1-4 1-5 -6 1-7
Sampling temperature, C 613 605 G605 601 600 599 601
Stirring time, = o 0 5 a7 92 216 1274
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Fig.1 Microstructures of AlSi=Mg alloy samples of group 1 stirred by electromagnetic field from 605 € to 600 T and then kept
isothermally for 0 s (a). 47 s (b), 216 s (c) and 1274 5 (d)
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Table 2 Temperature and stirring time of the small samples quenched in water for the group 11 isothermal stirring

Smple No. -1 | § -3 11-4 -5 -6 -7
Sampling temperature, T 614 610 607 605 600 600 600
Stirring time, s 5 129 217 295 475 675 964

200 um
-
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Fig.2 Microstructures of AlSirMg alloy samples of group 11 stirred by electromagnetic field from 620 C to 600 T and then kept
isothermally for 5 s (a), 129 s (b), 295 s (c) and 964 5 (d)
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Table 3 Temperature variation of the melt unstirred and stirred by electromagnetic field

Time t e 48 80 T2 84 u6 108 120 132 144 156 168 180 192 204 216
Unstirring T3, T 633 629 623 619 614 609 606 606 6065 607 607 607 607 606 604.5
Ta, © 628 624 619 614 609 605 603 603 6035 604 603.5 603 602 601 600
Stirring T, T 621 616 o611 609 608 607 606 605 603 601.5 6005 600 GOO 589 587.5
T2, C 621 616 611 609 608 607 606 6GOS 603 601.5 6005 600 600 3985 297

Note : T; and Tp represent respectively the temperatures of the center and periphery thermocouples in the melt
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