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Microstructure and Formability of Semi-solid A390 Alloys made by Uniform heating
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Abstract Microstructure of hypereutectic Al-17wt.% Si alloy, fabricated by mechanical stirring and by
reheating at semi-solid state, was investigated by optical microscope. Flow behavior semi-solid metal
also was investigated at diffentent mould temperatures 280C, 200C and 300TC. Size of silicon particles
were increased over 100um during solidification as a result of stirring. It is considered as microstructural
coarsening by bonding between neighbouring primary silicon particles during stirring of slurry. In case
of reheating at semi-solid state, however, primary silicon particle was not increased at size of 40um and
nearly spherical aluminum solde particle also could be obtained uniformly in distribution. The fludity of
Al-17wt.% Si alloys at semi-solid state was improved when solid fraction was 0.7 at mould temperature
of 300C than other conditions.
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Table 1. Chemical compositions of A390 alloy billets for reheating.

Mo oWk

(wt.%)
Compositions

Si Mg Fe Cu Mn Ti Al

Billets
A 164 | 060 | 026 | 460 | 0.01 0.01 bal.
B 164 | 060 | 026 | 460 | 0.01 | 0.01 bal.
C 164 | 060 § 026 | 460 | 0.01 0.01 bal.
D 179 | 046 | 029 | 453 | 0.041 | 0.028 | bal.
E 164 | 054 | 030 | 410 | 0.03 | 0.05 bal.

Billet made at lab.

Billet made at lab. with AZ91D 77g.'
Billet made at lab. with AZ91D 4lg.

Billet purchased from a Korean commercial company.
Billet purchased from a Japanese commercial company.

(SHOTIC)

Dia.70 mm

Steel

Pipe

molten metal

Fig. 1 The Fabrication of A390 alloy Billet.
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Fig. 2 Reheating of Al-Si alloy ingots and billets.
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Fig. 3 Overview of semi-solid casting for swash plate application study
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Fig. 4 Photomicrographs mu§u'atmg series of microstructures from A390 alloy
with the increase of reheating temperature at isothermal holding time of 30min.
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Billet C

TN

Billet D

Fig. 5 Microstructures of A390 alloy ingots and billets before reheating.
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Fig. 6 Microstructures of A 390 alloy billets at isothermal holding temperature 560
at isothermal holding time of 3, 4.5, 6 hours.
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Fig. 7 Microstructures of A390 alloy billets at isothermal holding temperature 580T
at isothermal holding time of 30, 60, 80, 100 minutes.
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Fig. 8 Microstructures of billet C at isothermal holding temperature 600T at
isothermal holding time of 10, 20, 25, 30 minutes.
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Fig. 9 Microstructures from successive sections of a swash plate sample at
different solid volume fraction 0.3, 0.7.
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(c)

Fig. 10 The results of fludity from reheated billet at different die temperature.
; (@) 280 (b) 290T (c) 300TC.
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