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Sand Casting Process Design and Optimization of Large
Hydraulic Turbine Volute

MEI Yi, YANG Xingyu, HE Jiarong
(School of Mechanical Engineering, Guizhou University, Guiyang 550025, China)

Abstract: In order to reduce the production cost, shorten the production cycle and improve the production efficiency, the
technical scheme of sand mold casting production is determined according to the structural characteristics, working
conditions and casting process requirements of hydraulic turbine volute casing. On the basis of this, the corresponding
casting process parameters and gate system of hydraulic turbine volute casing were formulated, and the solidification
simulation was carried out using Any-Casting software. The results show that the simulation results are more objective and
accurate. According to the defects of shrinkage cavity and shrinkage cavity of casting, the feasibility of using sand casting
method for hydraulic turbine volute casing is determined by changing the riser parameters and adding cold iron to optimize
casting process.
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C Si Mn P S Mg
3.55~3.85 2.34-2.86  <0.60 <0.08 <0.025  0.02~0.04
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Fig , Three-dimensional solid model of hydraulic turbine volute casing
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Fig.2 Sketch diagram of step-shaped parting surface
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Fig.3 Schematic diagram of gating system
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Fig.4 Sketch diagram of position ofair vent
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Fig.5 Sketch diagram ofsand core shape

E S =4
Fig.6 Core support 3D drawing
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Fig.7 Mold filling analysis cloud diagram of casting
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Fig.8 Internal defects of castings
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Fig.9 Position diagram ofcold iron
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Fig. 10 Defect optimization diagram after adding cold iron
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