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Abstract: In order to solve the problems of porosity, slag inclusion, shrinkage porosity, etc., the influence of low pressure
casting process parameters on filling and solidification of the AlSi9Mg gearbox shell was studied. Two different gating systems
of the three-dimensional solid model were drawn with Pro/Engineer software, and the influence of pouring temperature, mold
temperature and filling pressure on the alloy filling and solidification process during low pressure casting of the AlISi9Mg gear-

box shell were studied through the method of numerical simulation using ProCAST software. Based on the experimental
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results, effective analysis was conducted with orthogonal test table. The result shows that the reasonable process parameters
are as follows: Pouring temperature 700 ‘C , mold temperature 350 ‘C and filling pressure 45 kPa, and under these process
parameters, the defect volume of shrinkage pore of the casting is reduced from 1.537 cm® to 1.425 cm®. The research on simu-
lation and optimization of low-pressure casting process of AlSi9Mg gearbox lower shell can provide reference for optimization of

low-pressure casting process of gearbox lower shell, and has practical application value.

Keywords: casting process and equipment; low pressure casting; ProCAST; numerical simulation; gearbox shell; process

optimization
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Tab.1 Chemical composition of AlSi9Mg alloy gearbox shell
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H2 44 MAReHZE H3 6 MARDHLE
Fig. 2 Location of the four internal gates Fig. 3 Location of the six internal gates
IMARTRERR HS5 64 AARRTRERAL
Fig. 4 Gating system with four internal gates Fig. 5 Gating system with six internal gates
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Fig. 7 Four internal sprue filling process
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Fig. 8 Six internal sprue filling process
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Fig. 9 Temperature field during solidification of four inner runners
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Fig. 10 Temperature field during solidification of six inner runners
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Fig. 11  Shrinkage cavity shrinkage volume of four Fig. 12 Shrinkage cavity shrinkage volume of six
inner runners inner runners
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IEARIE R ZKFERILE 2, 9 IKFER K Tab.3 Orthogonal test shrinkage porosity volume table
EGER /N AU I Git WIEIRE/C  WREE/C FEMIES/kPa G ALIARL cm?

Y 1 680 290 40 2.054

k2 REBREEAFA ’

2 680 320 45 1.670

Tab.2 Test factor level table

3 680 350 50 1.584

KA VerE R/ C PR/ C FEHIE J1 /kPa 4 700 290 45 1.858

5 700 320 50 1.765

! 680 290 40 6 700 350 10 1.568

2 700 320 45 7 720 290 50 2.104

8 720 320 40 1.743

3 720 350 50 9 720 350 45 1.537
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Tab.4 Range analysis results

AR S ETE R E 5 1 3L FER I H1
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Tab.5 Analysis of variance and significance of orthogonal experiment simulation results
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