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Effects of parameters of incline cooling and shearing on
microstructures of semi-solid AISi9Mg alloy
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Abstract: An experimental set-up of inclined cooling and shearing was developed to prepare semi-solid AISi9Mg alloy.
The results show that the molten alloy is nucleated heterogeneously on the inclined-cooling plate surface and under
shearing of the gravitation and vibration. Original a(Al) phase converts gradually from the cellular dendrite into tiny
spherical or granular crystal. Under pouring temperature of 600 C, sloping plate length of 600 mm and vibration
frequency of 50 Hz, the semisolid alloy melt with good microstructure can be obtained. In the alloy melt the average
grain size of the original a(Al) phase is 50 um, and its shape factor is 0.71. Mechanical vibration can refine obviously the
microstructure of AlSi9Mg alloy. With increasing vibration frequency, the original a(Al) phases are refined obviously,
and their roundness is improved.
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Table 1 Factor levels of orthogonal test for preparing semi-solid

AlSi9Mg alloy

Factor Pouring Sloping plate Vibration
level  temperature /C length/mm frequency /Hz
1 620 900 30
2 600 600 40
3 585 400 50
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Fig.2 Microstructure of semi-solid Al1Si9Mg alloy
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Fig.3 Effects of pouring temperature on

microstructures of semi-solid AISi9Mg
alloys: (a) 620 C; (b) 610 C; (c) 600 C;
(d) 590 C; (e) 585 C
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Fig.4 Effects of sloping plate length on microstructures of semi-solid AlISi9Mg alloys: (a) 400 mm; (b) 500 mm; (c) 600 mm; (d)

700 mm; (e) 800 mm; (f) 900 mm
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Fig.5 Effects of vibration frequency on microstructures of semi-solid AlISi9Mg alloys: (a) Without vibration; (b) 30 Hz; (c) 40 Hz;

(d) 50 Hz
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