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ABSTRACT The sudden size change and structure evolution rule of the macro—grains of Al-Si alloys
with increasing Si content were studied. It was found that the macro—grain sizes change suddenly in the form
of peak—valley, that is, the macro—grain sizes are in the valley when Si content is near 3%(mass fraction)
and at the peak value near the eutectic point (near 12%), the macro—grain sizes of unmodified eutectic
Al-5i alloy are coarse almost as that of pure aluminum. It was also found that with increasing Si content
the structures of the macro—grains are gradually evolving and the process of evolution can be described as
single a-Al— a-Al surrounded by eutectic—single eutectic cell+ primary Si crystals surrounded orderly
by a—Al and eutectic. With Si increasing, the ductility variation rule of modified Al-5i alloys also has the
form of peak-valley, and the mechanical properties reach peak values near the eutectic point.
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Fig.1 Relation between the macro—grain size and Si content
of Al-5i alloys
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Fig.4 Microstructure of Al-12%8i alloy
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Fig.5 Microstructures of hyper-eutectic Al-Si alloys
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Fig.8 The structure evolving process of the macro—grains for Al-5i allovs

{a) solid solution (b} hypoeutectic Al-8i allays
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Fig.T Curves of the mechanical properties of Al-Si alloys
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