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Abstract: Based on the boundary conditions of forming processes of semtsolid A1Si7Mg slurry, a mathematic model of

slurry flow coupled with apparent viscosity was established. The effects of the filling velocity and gate shape and located

position on semrtsolid forming quality and flow patterns were investigated with simulation. The results show that the fill-

ing velocity of semrsolid alloy presents a great effect on forming process, the gate shape and located position have little ef-

fects on the flow patterns compared with die casting, so the process design for semtsolid is flexible. The results demon-

strate that the selection of filling discharge and pressure depends on the gate area, filling velocity and alloy type. The flow

pattern of semrsolid slurry depends on filling velocity, which has a great effect on the semrsolid forming quality.
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Fig. 1 Schematic drawing of fluid units
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Fig.2 3D solid mold drawing
(a) —Plate; (b) —Flange
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Fig. 3 Filling simulation of semrsolid casting alloy( Filling volume fraction: 30%)
Filling velocity: (a) —4 m/s; (b) —2 m/s; (¢) —1 m/s; (d) —0.75 m/s

<

K 4

I

(b)
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Fig.4 Filling simulation of melted metal( Filling volume fraction: 30%)
Filling velocity: (a) —4 m/s; (b) —2 m/s; (¢) —1 m/s; (d) —0.75 m/s
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Fig. 5 Filling simulation of semtsolid alloy( Filling volume fraction: 50%)
Filling velocity: (a) —4 m/s; (b) —2 m/s; (¢) —1 m/s; (d) —0.75 m/s
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Fig. 6 Filling simulation of semtsolid alloy( Filling volume fraction: 80%)
Filling velocity: (a) —4 m/s; (b) —2 m/s; (¢) —1 m/s; (d) —0.75 m/s
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Fig. 7 Filling simulation of melted alloy and semtsolid alloy( Filling velocity: 2 m/s)

(a) —Trapezoidal gating for melted alloy; (b) —Rectangular gating for melted alloy;
(¢) —Trapezoidal gating for semtsolid alloy; (d) —Rectangular gating for semrsolid alloy
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Fig. 8 Filling simulation of semtsolid alloy

(Filling velocity: 2 m/s)
(a) —Trapezoidal gating; (b) —Rectangular gating
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Fig. 9 Filling simulation of melted alloy( Filling velocity: 1.6 m/s)
Filling volume fraction: (a) —10%; (b) —30%; (c¢) —50%; (d) —80%
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Fig. 10 Filling simulation of semisolid alloy( Filling velocity: 1.6 m/s)
Filling volume fraction: (a) —10%; (b) —30%; (c¢) —50%; (d) —80%
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