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Fig. 1 Simplified structure diagram of the cabin casting
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Fig. 2 Schematic diagram of the section for the slot gating system
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Fig. 3 Design diagram of the low pressure casting for the cabin casting
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Fig. 4 Experimental equipment diagram of two—thermocouple thermal analysis system (unit: mm )
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Fig. 5 Distributions of the temperature field and velocity field during filling process with 8 slot runners
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Fig. 6 Distributions of the velocity field when filling to the bottom face of the cabin casting with different slot runner numbers
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Fig. 7 Distributions of the temperature field for 80% filling of the cabin casting with different slot runner numbers
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Fig. 8 Distributions of the temperature field when filling to the top face of the cabin casting with different slot runner numbers
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Fig. 9 Solidification processes of the cabin casting with different slot runner numbers
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Fig. 10 Distributions of the temperature field when filling to the bottom face of the cabin casting with different slot runner thicknesses
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Fig. 11 Distributions of the velocity field when filling to the bottom face of the cabin casting with different slot runner thicknesses
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Fig. 13 Solidification processes of the cabin casting with different slot runner thicknesses
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Fig. 15 Distributions of the velocity field of the bottom face with different slot runner thicknesses and filling velocities
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Fig. 18 Distributions of the temperature field of the filling process for case two

ERFRENEG TRE, RENUZDIRE, E1L8a
P B NmERETNE, G2RUAERREX

B EREMOA TR, BERIFTELER, UE18b-ch
o mERD T SELEIL.



F

Vol.72 No.8 2023

L i ., >
13 =] Founore TTIAERSS

B9 E_EAEBRERESFHTREE
VWI103ZE £ feiRiEH NinETRIE RIS . TER
E7934 mm/sF142 mm/sES, SERFTEETERIRSF
RFENFGTIHE, FTEIRER50 mm/sEf, 5§2R7
BEMERRES, SEIHFRZFHNRAEERME

(a) FERIH 34 mm/s

(b) FERIHFE42 mm/s

EE—3. 7EURE N34 mm/sFi42 mm/isht, RAESE
RMIRE(ETFS0 cm/s, MFRELRE 50 mm/siS, &K
BERRRESTFS50 cm/s. RBREZTRERLITS
ET, BRENEE <42 mm/s, VWI03ZEEMARELRT
LIRS ERFRaTeE.,

19 ARl T RE LA T e B B T i T SR 25

Fig. 19 Liquid patterns when filling to the bottom face of the cabin casting with different filling velocities
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Study on Casting Process for VW103Z Magnesium Alloy Cabin Casting

WANG Ying-xin, FU Peng-huai, PENG Li-ming
(National Engineering Research Center of Light Alloy Net Forming, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract:

The slot gating system was designed according to the structural characteristic of VW103Z magnesium alloy cabin
casting. The low pressure casting process was simulated using the AnyCasting software and validated by actual
production. The results showed that, for the VW103Z magnesium alloy cabin casting, the smooth filling of the
alloy melting by laminar flow way was achieved through the bottom pouring by extension of the slot gating that
exceeding the casting bottom end surface. Number of the slot runners was calculated using the equation of N=(zD
top end surface+nD bottom end surface)/320. Good casting quality of the VW103Z magnesium alloy cabin casting
in this investigation was obtained by the low pressure casting process, that including, 8 slot runners were used,
thickness of the slot runner was 0.75 to 1 times of casting wall-thickness, width of the slot runner was 35 mm,
diameter of the slot runner was 4 times of the casting wall-thickness, and filling velocity of the cabin casting was
not greater than 42 mm/s.

Key words:
VW103Z magnesium alloy; slot gating system; low pressure casting process
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