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Design and optimization of runner and gating systems for
vacuum die casting of magnesium through numerical simulation
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ZHAI Chun-quan', DING Wen-jiang'
(1. Light Alloy Net Forming National Engineering Research Center,
Shanghai Jiao Tong University, Shanghai 200030, China;
2. School of Materials Science and Engineering,

Harbin University of Science and Technology, Harbin 150040, China)

Abstract: In order to observe fluid and temperature field of molten metal filling and solidifying process, two pou-
ring systems were designed to simulate the vacuum die casting process with finite element software. According to
solidification laws to forecast the distribution and size of macro prosity and gas porosity that may exist in the cast-
ings, a better pouring system was found. The result shows under the condition of pouring temperature 655 'C, mold
initial temperature 200 C, plunger injection speed 3 m/s, vacuum degree 30 kPa, the structure of ladder parting sur
face is better than the one of straight parting surface. The magnesium parts that have compact microstructures are

produced successfully.
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Fig. 1 Entiting of vacuum die casting for two gating systems

(a) —Design of ladder gating systems; (b) —Design of straight gating systems
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Fig.2 Gate positions of two structures

(a) —Design of ladder gating systems; (b) —Design of straight gating systems
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Table 1 Physical parameters of AZ91D alloy

Specific Latent
)] I .
(]?{ensny_ 3/) heat? / (kJ * quuwglus/ Soh%us/ heat/ (kJ *
. -
£ kg™! e K1) kg™ ")
1680 1.3 595.00 470.00 373
1) At 650 C.

£2 HI3WHYESH
Table 2 Physical parameters of H13 steel

Density/ Specific .. . Conductivity? /
{kg ™ heat! / (kJ » L1quwglus/ Soh:(i:us/ (Wem 1o
cm™3) kg™ /K- 1) K- 1
7367 0.7262 1148 1147 28.07

1) At 600 C; 2) At 800 C.
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Fig. 3 Filling process of vacuum die casting for ladder and straight structure
(a) —Ladder structure at 0.020 2 s; (b) —Straight structure at 0.0190 s
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Fig. 4 Solidification time of two structures

(a) —Design of ladder gating systems; (b) —Design of straight gating systems
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Fig. 5 Distributions of macroporosity for two structures

(a) —Design of ladder gating systems; (b) —Design of straight gating systems
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Fig. 6 Distributions of gas porosity for two structures

(a) —Design of ladder gating systems; (b) —Design of straight gating systems
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Fig.7 Stress —strain curve of casting
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Fig. 8 Microstructure of casting
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