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Fig. 1 Three-dimensional structure of a complex mixed-flow pump casing
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Table 1 Chemical composition of SCS13 stainless steel wg/%

cr C Mn Ni P S Si Fe
19 0.08 2 10 0.04  0.04 2 i
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Fig. 2 Specific heat and thermal conductivity of SCS13 stainless steel
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Fig. 3 Preliminary design of gating system for mixed-flow pump casing
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Fig. 4 Filling process of complex mixed-flow pump casing
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Fig. 5 Distribution of isolated liquid phase in gating system
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Fig. 6 Porosity distribution of complex mixed-flow pump casing

Fraction Solid

B8 MHERIRGENINTRIEX S
Fig. 8 Distribution of isolated liquid phase in optimized
gating system
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Fig. 7 Optimizedgating system of optimized mixed-flow pump casing
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Fig. 9 Dispersed shrinkage defect distribution in optimized
gating system
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Process Design and Numerical Simulation of Complex Mixed-Flow Pump
Casing
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Tong University, Shanghai 200240, China)

Abstract:

In order to reduce the shrinkage and dispersed shrinkage in complex thin-wall vertical mixed-flow pump
casing, the flow field, isolated liquid region and shrinkage volume of the mixed-flow pump casing were
simulated and analyzed by using ProCAST software. According to the simulation results, the process
optimization was carried out, and the riser and the chill were added to realize sequential solidification and
reduce the defects of the casting. Mass production shows that the qualified rate of the mixed-flow pump
casings has been significantly improved.
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