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Thixoforming of AZ91D magnesium alloy by
vibrating wavelike sloping plate process
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Abstract: Preparation of semisolid billets of AZ91D magnesium alloy and thixoforming by using self-made wavelike
sloping plate setup were studied. It is shown that, when the sloping anger is 45°, the amplitude is 1.45 mm and the casting
temperature is 630—650 C, the semisolid billets with good microstructures can be prepared. The billets are composed of
fine equiaxed grains. When the billets are remelted at 575 ‘C for 30—60 min, spheroidization of the semisolid billet is
perfect. When the mould preheating temperature is 400—450 C, thixoforming product with fine surface and good
microstructures can be manufactured. During thixoforging, liquid flow is the main deformation pattern. Due to the liquid
aggregation in the upper part of the product, the corresponding hardness is lower; however, there is a small solid plastic
deformation in the bottom of the product, so the corresponding hardness is higher.
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Fig.1 Schematic diagram of vibrating wavelike sloping plate

process for semisolid forming (1 — Thermocouple; 2 —

Temperature controlling station; 3—Base; 4—Vibration system;

5—Spring; 6—Collecting system; 7—Cooling chamber; 8§—
Wavelike sloping plate; 9—Stage casting; 10—Casting valve)
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Fig.2 Microstructures of semisolid billets of AZ91D magnesium alloy prepared under different casting temperatures: (a) 630 C; (b)

650 °C; (c) 660 C; (d) 690 C
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Fig.3 Microstructures of re-melted semisolid billets of AZ91D alloy: (a) 575 °C, 10 min; (b) 575 "C, 30 min; (c) 575 C, 60 min
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Fig.4 Product appearance of simulated wheel obtained by thixoforming: (a) Billet; (b) Outside; (c) Inside
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Fig.5 Microstructures of different part of product: (a) Bottom; (b) Upper
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Table 1 Vickers-hardness comparison of billet and product
Material Average Vickers hardness
Billet 59.3
Upper of product 54.0
Bottom of product 83.7
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