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Characteristics of Microstructure and Reheating of A356
Aluminum Alloy by Pressure Rotation Equipment

P. K. Seo, J. H. Ko, C. G. Kang

Abstract
Many rheocasting processes had been proposed because of the difficulty of recycling, the limit of material, and the high
cost of raw material in thixocasting. But, these rheocasting processes also had disadvantages such as the high initial

investment cost and the lower mechanical properties than thixocasting. In this study, a continuous fabrication of

theological material with pressure rotation equipment was newly devised to overcome the disadvantages of rheocasting
process. In order to investigate the thixoformability, reheating experiments were carried out with the material fabricated
by the newly devised equipment. Morphological characteristics between mechanical stirring and reheating were compared.

Key Words : Pressure Rotation Equipment, A356 Aluminum Alloy, Globular Microstructure, Reheating
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(1) Melting furnace; (2) thermocouple; (3) connecting
pipe; (4); induction coil; (5) upper stirrer; (6) lower
stirrer; (7) stirring tank (holding furnace); (8) outlet pipe;
(9) motor; (10) torque meter; (11) chain; (12) N, gas

Fig. 1 Schematic of pressure rotation equipment
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Table 1 Experimental conditions for rheological
material with pressure rotation equipment

Stirring time, Stirring temperature, Stirring speed,

No- 7 (seo) T, (C) v, (rpm)
1 120 650 40
2 120 650 60
3 120 650 80
4 120 650 100
5 300 650 60
6 600 650 60
7 120 620 40
8 120 620 60
9 120 620 80
10 120 620 100
11 300 620 60
12 600 620 60
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Fig. 2 Relationship between reheating time and

reheating power
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Fig. 3 Microstructural evolution according to the
stirring time: (a) t; =120 sec (No. 2); (b) t,= 300
sec (No. 5); (c) t, = 600 sec (No. 6)

Rt

Fig. 4 Microstructural evolution according to the
pouring temperature: (a) T, = 650C (No. 2);
(b)) T,=620T (No.8)

.,aé (d

Fig. 5 Microstructural evolution according to the
stirring speed: (a) v, = 40 rpm (No. 7); (b) v, =
60 rpm (No. 8); (c) v; = 80 rpm (No. 9); (d) v, =
100 rpm (No. 10)
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Fig. 7 Microstructural evolution after reheating: (a)
No. 7; (b) No. 10; (c) No. 11; (d) No. 12
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