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Investment Casting Process of Superalloy Engine Casing
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Abstract: Aiming at the investment casting process of K4169 engine casing, the feasibility of producing such castings
under different pouring temperatures, mold preheating temperatures, and filling durations were explored taking mullite
as mold shell, with a mold shell thickness of 15 mm and double bottom ring casting system. A feasible process was
obtained through simulation by ProCAST and Solidworks software, and the feasibility of producing such castings
through investment casting was verified. The results indicate that the lifting stability of metal liquid level is decreased
with lower pouring temperature and higher mold shell temperature during investment casting process, while high pour-
ing temperature leads to turbulent flow in metal liquid during filling process. After multiple groups of simulation data, it
is found that the qualified casing can be produced with pouring temperature of 1 500 ‘C, mold preheating temperature of

1 000 °C, and pouring duration of 30.75 s.
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Tab.l Chemical composition of K4169 alloy %
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Ni Mo Nb Cr Si S Co Al C Mn P Fe
50~55 2.8~3.3 4.4~54 17~21 <0.35 <0.015 <1.0 0.3~0.7 0.02~0.08 <0.35 <0.015 N
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Tab.2 Thermophysical parameters of K4169 alloy
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Tab.3 Lifting rate of liquid metal
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Tab.4 Simulation test schemes

UES K] GEEMRAL/C BRIERIE/s  BIFEHUIRE/C
1 1450 26.75 950
2 1450 28.75 1050
3 1450 30.75 1000
4 1500 26.75 1050
5 1500 28.75 1000
6 1500 30.75 950
7 1550 26.75 1000
8 1550 28.75 950
9 1550 30.75 1050
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<4 30~100
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10~40 10~20
>40 8~10
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Fig.3 Simulation results of temperature field for scheme 1
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Fig.5 Simulation results of temperature field for scheme 4~6
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Fig.6  Shrinkage rate of scheme 4~6
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Fig.7 Simulation results of temperature field for scheme 7~9
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