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Numerical simulation of filling process on casting in micro scale

REN Ming-xing', LI Bang-sheng" %, FU Heng-zhi*

(1. Research Center of Micro/nano Technology, Harbin Institute of Technology, Harbin 15001, China;
2. School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: The filling process of micro-gear casting with Zn-4Al alloy was simulated by applying the modified traditional
Navier-Stoke equation and the Fluent software. The results show that the alloy is not horizontal expansion and keeps the
initial state when the liquid metal is flowed into the cavity of micro-gear and passes through parts of gear plate by the
effect of inertia. Liquid metal is anti-filled into the tooth parts outside gear by impacting posterior of cavity, resulting in

the second pressure head. Many micro-bubbles are created after the gas in the cavity is mixed and cut by high-speed

movement of the metal liquid, and then brought into the mainstream areas and excluded from the exhaust ports.
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Fig.1 Solid model of micro-gear
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Fig.2 Schematic diagram of mesh generation of micro-gear
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Table 1 Physical parameters of ZnAl alloy for simulation

Ty Ty p/ ¢/ il h
K K (gm?) (Jkg'KH Wm'K") kg
660 654 6600 418.7 113 120 000
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Fig.3 3D simulation results (density p) of filling process of micro-casting mould at different times: (a) 6 ps; (b) 15 ps; (c) 22 ps;

(d) 27 ps
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Fig.4 Simulation results of filling process of micro-casting mould at 7 ps: (a) Distribution of density; (b) Distribution of velocity

vector
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Fig.5 Simulation results of filling process of micro-casting mould at 10 ps: (a) Distribution of density; (b) Distribution of velocity

vector
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Bl 6 20 ps N2 7e R st Re R 45 R
Fig.6 Simulation results of filling process of micro-casting
mould at 20 ps: (a) Distribution of density; (b) Distribution of

velocity vector; (c) Distribution of pressure
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Fig.7 Simulation results of filling process of micro-casting

mould at 30 ps: (a) Distribution of density; (b) Distribution of

velocity vector
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Fig.8 Simulation results of filling process of micro-casting

mould at 80 ps: (a) Distribution of density; (b) Distribution of

velocity vector
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