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Fig. 1 Structure drawing of intake pipe casting
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Table 1 Simulation parameters
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Fig. 2 Simulation results of solidification without gating system
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Fig. 3 Results of the casting forming simulation for the first optimization design ( filling process )
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Fig. 4 Results of the casting forming simulation for the first optimization design ( shrinkage distribution )
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Fig. 5 Results of the casting forming simulation for the second optimization design ( filling process )
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Fig. 6 Results of the casting forming simulation for the second optimization design ( shrinkage distribution )
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Fig. 8 Results of real time imaging detection
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Fig. 9 Results of hot isostatic pressing
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Fig. 10 Results of dimensional measurements
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Numerical Simulation and Experimental Validation Study on Investment
Precision Casting of Special-Shaped Thin-Walled Titanium Alloy Casting
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Materials, Beijing 100095, China;3. Beijing Engineering Research Center of Advanced Titanium Alloy Precision Forming
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Abstract:

The special-shaped thin-walled titanium alloy intake pipe casting was taken as the research object in this
paper, combined with digital optical dimension measurement technology for the whole process from wax
mold to casting, and the ProCAST numerical simulation software was used to simulate the solidification of
the casting. Firstly, without gating system, it was simulated to determine the location of the hot spot of the
casting. Secondly, according to the distribution of the hot spot structure, the process design with gating system
and iterative optimization of pouring forming simulation were carried out to solve the shrinkage in the hot
spot position. According to the simulation results of the optimization design, the experimental production was
carried out, and the experimental results were compared with the simulation results. When the size of the 5
auxiliary gates at the upper mounting groove position and the 2 auxiliary gates at the lower mounting groove
position were 20 mm in diameter, the simulation results of the intake pipe casting by centrifugal casting
solutions showed that the liquid metal flow process was stable and the rapid filling ability was strong, and
the shrinkage distribution of two castings on the same module was basically the same. The upper and lower
positions each had a shrinkage cavity at the interface position between the auxiliary gate and the casting body,
and the other shrinkage cavities were optimized. The simulation results showed that the process design scheme
was feasible, and the experimental production results were in good agreement with the numerical simulation
results, and the scheme can effectively solve the shrinkage problem in the hot spot position of the casting. The
casting forming quality, metallurgical quality and dimension control can achieve the desired results, and the
simulation results can effectively guide the development and production of the actual casting.
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