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Abstract: Complex structures such as the oil pipeline and reinforcing ribs from the case of 9AT automobile transmission
are concentrated on the right side, resulting in poor symmetry and high requirements for airtightness, which lead to great
molding difficulties and low production qualification rates. The injection velocity is a key factor affecting the product
qualification rate. In this paper, the process parameters were determined through calculation, and the effects of three
different flow rates on the metal liquid flow and defect rate were simulated. The results show that when the pouring
temperature is 680 °C, the injection speed is 3.5 m/s, and the mold temperature is 200 °C, the flow rate is the gentlest,
creating the smallest volume of shrinkage porosity and shrinkage cavity. Die casting experiments were carried out with this
set of parameters, the microstructure and morphology of the castings were observed, and performance tests were conducted.
The tensile strength and elongation are 257.3 MPa and 4%, respectively. The performance and quality of the transmission
case product meet the use requirements, and the qualified rate of the products increases from 65.3% to 77.5%.
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Fig.1 Three-dimensional model of the transmission case
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Tab.1 Chemical composition of AISi9Cu3 aluminum alloy

mass fraction/%

b

Si Cu Fe
it 8.0~11.0 2.0~4.0 =<1.0

hOST

Mn Mg Zn Al
0.1~0.5 0.15~0.55 <12 Bal.
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Fig.2 Casting of transmission case with gating system
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Fig.3 Simulation results of the temperature field during mold filling with a fast injection velocity of 3.0 m/s: (a) filling 70%,
(b) filling 80%, (c) filling 90%

P4 DR R A 3.5 my/s I 78 L o AR PR B S 54 (a) A2 AL 70%, (b) FEFY 80%, () FLFY 90%
Fig.4 Simulation results of the temperature field during mold filling with a fast injection velocity of 3.5 m/s: (a) filling 70%,
(b) filling 80%, (c) filling 90%
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K5 P H Sy 4.0 my/s B 58 B Gk AR P R EE AL (a) FEARL 70%, (b) AT 80%, (c) LT 90%
Fig.5 Simulation results of the temperature field during mold filling with a fast injection velocity of 4.0 m/s: (a) filling 70%,
(b) filling 80%, (c) filling 90%
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Fig.6 Distribution of shrinkage porosity and cavity defects in castings with different fast injection speeds: (a) 3.0 m/s, (b) 3.5 m/s,
(c) 4.0 m/s
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Fig.7 Transmission case casting and metallographic structure: (a) casting, (b) metallographic microstructure
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Fig.8 Fracture morphology and engineering stress-strain curve of the sample: (a) fracture morphology, (b) engineering
stress-strain curve
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