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Fig. 1 Three-dimensional model of the fuel regulator
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aluminium alloy Wg /%
Mg Si Ti Cu Zn Mn Al
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Fig. 7 Microstructure morphologies of the test steels at the start point Bs and the finish point Bf of bainite phase transitions under different
austenitising temperatures
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Fig. 3 The brief schematic diagram of the low pressure casting process
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Fig. 5 Simulation results of the filling
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Fig. 6 Simulation results of the filling and solidification
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Fig. 8 Solidification simulation results after the first optimization of the process parameters
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Fig. 11 Defects of the casting after the second optimization
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Low Pressure Casting Process Design and Optimization of a Fuel
Regulator with Complex Structure
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Abstract:

Due to internal oil passages, complex fuel regulator has complex cavity structure, which brings great challenge
to the conventional gravity casting process, it is difficult to suppress the defects of shrinkage porosity and
shrinkage cavities, resulting in low qualified product rate and yield rate of castings. To address this issue, this
paper proposed a low-pressure casting scheme suitable for components with such complex internal cavity
structures, and analyzed the complex structure of an aluminum alloy fuel regulator and the influence of the
internal core on the low-pressure casting process. The low-pressure casting process for this type of complex
fuel regulator was designed through the ProCAST simulations, determined the appropriate filling speed, and
analyzed the filling and solidification temperature field as well as the causes of internal defects of the castings.
The low-pressure casting process scheme was optimized by adjusting the mold temperature and changing the
local cooling method of the castings and the proposed optimization solution was later experimentally verified.
The results showed that the optimized low-pressure casting process scheme significantly eliminated the
shrinkage porosity and shrinkage cavity defects inside the castings, nd greatly improved the qualified product
rate and yield rate of the castings.
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