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Abstract: In this work, numerical simulations were performed on the pouring process, temperature fields and the fraction
of solid phase during the investment casting of experimental cartridge receiver made of 800 'C K439B weldable superalloy, by
using ProCAST software based on the macro- and microscale couple model of shrinkages and porosity developed according
to Darcy law. It is found that shrinkage and porosity are formed at the bottom of casting which has thin wall due to the
existence of isolation liquid phase area. New technologies were further designed by adding feeding sprues. The simulation
results show that the shrinkages and porosity can be effectively eliminated after adding 8 feeding sprues. Experimental cartridge
receiver with good metallurgical quality is successfully produced by the optimized technology.
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Tab.1 Thermophysical parameters of K439B alloy

T/'C MW -m™-C") C/(J-kg'-"C")
25 12.5 530
100 155 600
200 17.3 610
300 18.9 635
400 20.1 654
500 213 668
600 226 681
700 24.0 692
800 252 703
900 26.5 713
1 000 278 723

R2BEHYESH
Tab.2 Thermophysical parameters of the mold material

T/°C M(W-m-C") C/(J-kg'- T
800 4.0 1140
1200 3.9 1202
1400 3.8 1234
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Fig.1 Physical model: (a) three-dimensional model of pouring system, (b) section view of the casting
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Fig.3 Filling process and temperature field of melts: (a) /=1 s, (b) =3 s, (¢) =6 s
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Fig.4 Turbulent flow in local area during filling process of melts
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Fig.5 Variation of solid fraction of the alloys with the solidification time: (a) t=31 s, (b) /=201 s, (c) =800 s
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Fig.6 Isolated liquid phase area at the bottom of casting
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Fig.7 Prediction of the distribution of the macroscale defects in
casting
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Fig.8 Distribution of macroscale defectspredicted by optimized pouring system: (a) 6 feeding sprues, (b) 8 feeding sprues
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Fig.9 Section view of experimental cartridge receiver prepared
by the optimized pouring system
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