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Fig. 1 Structure drawing of the open impeller
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Fig. 2 Three-dimensional diagram of the design of the gating and feeding system
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Fig. 3 High efficiency machine for the sand mold 3D printing
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Fig. 4 Scanning results of the precision of the sand mold
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Fig. 5 Simulation results of the mold filling process
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Fig. 6 Simulation analysis results of the isolated liquid phase during solidification process
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Fig. 7 Simulation analysis results of the casting defects tendency
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Fig. 8 Scanning results of the casting appearance and precision
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Fig. 9 Analysis results of the casting dissection
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Research on Upside-Down Type Casting Process of Open Impeller

YANG Wen-liang, HONG Hai-chun, SU Rong-chao, WANG Zhi-bing, SHAO Chun-yan, WANG
Kai-giang, LIU Yu
(Beijing National Innovation Institute of Lightweight Ltd., Beijing 100083, China)

Abstract:

Upside type and upside-down type impeller pouring processes were simulated to verify the feasibility of the
open impeller casting process, and in the process of simulation, filling process, solidification sequence, defect
tendency were compared and analyzed, and the advantages of inverted impeller rapid casting process in defect
prevention were verified. The sand mold 3D printing rapid prototyping process was adopted to carry out rapid
prototyping of the sand mold of the impeller, and the precision scanning analysis and anatomical analysis of
the casting were carried out after pouring. The results showed that in terms of casting accuracy, the surface
dimensional accuracy of the castings obtained by the upside-down type impeller rapid casting process was
within £0.6 mm, which reached CT8 level. In terms of defect prevention, there are no obvious casting defects
in the castings obtained by the upside-down type impeller rapid casting process, while the thick parts of the
castings obtained by the upside type casting process produced obvious shrinkage and porosity.

Key words: upside type; upside-down type; filling process; solidification sequence; defect tendency; sand
mold 3D printing rapid prototyping technology
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