[=E] sH=aM7138k3(X|, & 172 H 1 52008

Transactions of Materials Processing, Vol. 17, No.1, 2008

LS 2(A mu &x|E ol

Al glg 22X &M H=

e - sieg - Zad

Manufacture of Aluminum Alloy Rheology Materials Using
Spiral Stirring Equipment
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Abstract

Recently, industries and academic institutes have been interested in the rheology forming technology for light weight
materials. However, this rheocasting process has advantages such as the high initial investment cost and the lower
mechanical properties than thixocasting. In this study, the continuous fabrication of rheological material with a spiral
stirring equipment(mechanical stirring system) was newly devised to overcome the disadvantages of rheocasting process.
The experimental parameters were stirring time(0~1200sec), stirring velocity (0~100rpm) and stirring temperature(650~
6807C). The optimal conditions for fabricated theological material of A6061 alloy were stirring time at 300sec, stirring
velocity at 60rpm and stirring temperature at 650°C. At these results, the equivalent diameter was 45~65um, mean

roundness was 1.4~1.6 and Vickers hardness was 60Hyv.
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Table 1 Chemical composition of A6061 aluminum

alloy
Alloy Si Fe Cu Mn Mg Cr Zi Ti others
Min 040 - 0.15 - 0800.04 - - 0.05

A6061 Max 0.800.70 0.40 0.15 1.200.350.250.15 0.15
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(1) Torque meter
(2) Motor

(3) Induction coils
(4) Upper stirrer

Fig. 1 Schematic of mechanical stirring system

(5) Lower stirrer
(6) Sleeve
(7) Gate

Sect.C C'

(1) Gate
(2) Spiral incline plane
(3) Upper stirrer

(a) Upper stirrer

Fig. 2 Schematics of upper and lower stirrer

(1) Lower stirrer
(2) Exit gate

(b) Lower stirrer
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Fig. 3 Relationship between temperature and solid
fraction of A6061 alloy
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Table 2 Experimental conditions for rheology material
with mechanical stirrer

No Stirring time, Stirring velocity, Tempe{ature,
’ t [sec] V [rpm] T[TC]
1 0 0 650
2 120 60 650
3 300 60 650
4 600 60 650
5 1200 60 650
6 300 20 650
7 300 40 650
8 300 80 650
9 300 100 650
10 300 60 660
11 300 60 670
12 300 60 680
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Fig. 4 Schematic of observation peint for micro-

structure
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Fig. 5 Mlcrostructures of s1rred A6061 alloy at
experimental conditions shown in Table 2
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Fig. 6 Microstructure of as-cast billet of A6061
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Fig. 7 Equivalent diameters of A6061 alloy after
mechanical stirring
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Fig. 8 Vickers hardness of A6061 alloy after mechanical
stirring

Table 3 T6 heat-treatment condition for A6061

Solution heat-treatment 530C 1.5Hr

Ageing 177C  8Hr
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9 Void ratio and shrinkage of A6061 alloy
obtained under experiment condition numbers
3, 6 and 9 shown in Table 2
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