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Effects of angular oscillation on semi-solid microstructure of
A356 aluminum alloy
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Abstract: A new method of angular oscillation (AO) to produce sound semi-solid slurry for rheoforming was proposed.
The semi-solid slurry preparation of A356 aluminum alloy was carried out, applying this method of AO. The results show
that the limited angular oscillation can prevent the formation of solid skin effectively; the sound semi-solid slurry can be
obtained by properly controlling inclined angle of barrel and oscillation intensity. The primary a(Al) particles have an
average diameter smaller than 60 um and an average shape factor larger than 0.8. Especially, the superheat temperature of
melt can be increased to a higher temperature.
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Fig.1 Schematic diagram of illustration of apparatus (a) and

oscillation cycle (b)
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Table 1 Summary of experiment conditions, exit temperature and formation of solid skin

Test No. Oscillation frequency/Hz  Oscillation amplitude/rad Inclined angle/(%) Solid skin  Exit temperature/
Fl1 0.5 /3 30 No 622
F2 1.0 /3 30 No 617
F3 2.0 /3 30 No 611
F4 2.5 /3 30 No 610
FA1 2.0 /9 30 No 618
FA2 4.0 /9 30 No 610
S1 2.0 /3 15 Yes -
S2 2.0 /3 20 No 611
S3 2.0 /3 40 No 625
Pouring temperature: 665
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Fig.3 Semi-solid microstructures of A356 alloy under different oscillation intensities: (a) Test F1; (b) Test F2; (c) Test F3; (d) Test

F4; (e) Test FA1; (f) Test FA2
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Fig.4 Effects of oscillation intensity on grain diameter and

shape factor
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Fig.5 Semi-solid microstructures of A356 alloy at different
inclined angles: (a) S2; (b) S3
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