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Abstract

As the semi-solid forming technology has a lot of advantages compared to the die casting, squeeze casting and hot/cold
forging, it has been studied actively. This paper focuses on the thixoforging of the rheological materials fabricated by the
spiral mechanical stirring equipment with A356 casting aluminum alloy and A6061 wrought aluminum alloy. Formability
tests of rheological materials fabricated by spiral mechanical stirring were carried out and the microstructures of forged
sample were observed. After thixoforging experiment, the heat-treated conditions of forged samples are investigated to
improve the mechanical properties. These results are able to suggest the possibility of commercialization for rheological
materials fabricated by spiral mechanical stirring.
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Table 1 Chemical compositions of A356 and A6061
alloys

Alloy Si Fe Cu Mn Mg Cr Ni Zn Ti others

A356 Min6.50 - - - 025 - - - - 005

Max7.500.200.200.100.45 - - 0.100.20 0.15
in0.40 - 0.15 - 0.800.04- - - 0.

A6061 Min0 0.15 0.800.04 0.05

Max0.800.700.400.151.200.35 - 0.250.15 0.15
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(1) Molten metal (4)Gate
(2) Spiral incline plane (5)Lower stirrer
(3) Upper stirrer (6)Exit gate

Fig. 1 Moving direction of molten metal during
mechanical stirring
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Table 2 Reheating conditions of A356 and A6061 alloys
Step 1 2 3 4 5 6
Time(sec) 180 60 180 30 60 600
Power(kW) 35 10 25 8 25 18
Step 1 2 3 4 5 6
Time(sec) 180 30 60 30 150 600
Power(kW) 35 10 35 10 25 18

A356
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(b) A6061 alloy to 652TC
Fig. 2 Relationship between input power and measured
temperature during reheating for thixeforging
process
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Fig. 3 Schematics of thixoforging die and thixo-forged
sample
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Fig. 4 Positions of specimen to observe the micro-
structure and to perform tensile test

Table 3 T6 heat-treatment conditions

A356 A6061
Solution heat-treatment 520C 3Hr 5307T 1.5Hr
Ageing 170C6Hr 177C S8Hr
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A6061 alloy
Fig. 5 Microstructures of A6061 and A356 alloys after
thixeforging process at each position
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Fig. 6 Results of tensile test of A356 and A6061 alloys
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Fig. 7 Elongation of A356 and A6061 alloys with and
without heat treatment
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