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The Manufacture of Aluminum Rheology Materials by Spiral
Stirring Equipment

S. H. Han', J. W. Bae, C. G. Kang*

Abstract
Recently, rheology forming technology has been interested in industrial and academic for light weight materials and to
solve environmental issues. In this study, the rheology material production equipments were used to be made spiral shape
by special design. And the experiment variables established stirring time 0 ~ 1200 sec, stirring velocity 0 ~ 100 rpm and

several material temperature of semi — solid states. The rheology materials were made for established experiment

conditions then measured mechanical properties. Sequence-production equipments were appended to fabrication system

of rheology material for make rheology materials continually. Therefore, the development of sequence-production

equipments were demanded for fine grains and for uniform globule shape rheology materials by a specially designed

spiral stirrer machine.
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Table 1 Chemical composition of A6061 aluminum

alloy
Alloy Si Fe Cu Mn Mg Cr Zi Ti others
A6061 Min0.40 - 0.15 - 080004 - - 0.05

Max 0.800.700.400.151.200.350.250.15 0.15
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{1) Torque meter
{2) Motor

(3) Induction coils
{4) Upper stirrer

Fig. 1 Schematic illustration of mechanical stirring

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

furnace
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(1) Gate

(2) Spiral incline plane

(3) Upper stirrer
Upper stirrer Lower stirrer

Fig. 2 Schematic illustration of upper and lower

(1) Lower stirrer
(2) Exit gate

stirrer

21.2 I =2X 2~ M= A" =

Fig. 3 ° DSC AulE o] 839 A6061 ¥57|
¥ 49 2xo i udge #ALAEE Y
itk DSC AFelA A¥rbs 2E F9S
665 ~ 645 C(fs =0 ~ 0.5) & 20T Alo]9] F2& F
s I ¢ AAJh

oo}

z s

N
o O

Solid fraction [%

=l

§30 600610 620 630 540 650 660 670
Temperature [°C]

Fig. 3 Relationship between temperature and solid
fraction

Table 2 The various experimental conditions of A6061
alloy to fabricate of rheology material

Stirring time, Stirring velocity, Temperature,

Z
=

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 Position for investigation of microstructure of
rheology materials
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Fig. 5 The microstructures of A6061 alloy obtained by
each experimental conditions after mechanical
stirring
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Fig. 6 The equivalent diameters of A6061 alloy after
mechanical stirring
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Fig. 7 The Vickers hardness of A6061 alloy after
mechanical stirring
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Table 3 The A6061 alloy T6 heat-treatment conditions

Solution heat-treatment 530C 1.5Hr

Ageing 177C  8Hr
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Fig. 8 The void ratio and shrinkage of A6061 alloy
obtained under experiment conditions (No. 3,
No. 6 and No. 9)
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