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Fig.1  Schematic diagram of centrifugal counter-gravity

casting process

1-crucible; 2-riser tube; 3-sand; 4-precision molded case;

5-bearing; 6-support device; 7-bearing; 8-filtering appa-

ratus; 9-dynamic sealing mechanism; 10-vacuum tube;

11-power supply; 12-centrifugal rotary mechanism; 13-driving

belt; 14-mold cavity; 15-sealing gasket; 16-molten metal
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Fig.2 Impeller model and plaster type shell
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Fig.3  Size of tensile test specimen 
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Fig.4  Filling process simulation for process I: (a) 0.4 s, (b) 0.75 s, (c) 1.35 s, and (d) 2.25 s 
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Fig.5  Filling process simulation for process III: (a) 0.4 s, (b) 0.8 s, (c) 1.28 s, and (d) 2.08 s 
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Fig.6  Defect distribution under different casting conditions: 

(a, b) process I, (c, d) process II, and (e, f) process III 
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Fig.7  Aluminum alloy impeller by different casting conditions: (a) process I, (b) process II, and (c) process III 
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Fig.8  Dendritic structures of ZL101A aluminum alloy at the center of impeller chassis under different casting conditions: 

(a) process I, (b) process II, and (c) process III 
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Fig.9  Dendritic structures of ZL101A aluminum alloy at the edge of the impeller under different casting conditions: 

(a) process I, (b) process II, and (c) process III  
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Fig.10  Mechanical properties of specimens under different 

casting conditions: (a) tensile strength and yield str- 

ength and (b) elongation 
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Fig.11  Fracture morphologies of as-cast test samples under different casting conditions: (a) process I, (b) process II, and (c) process III 
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Solidification Microstructure and Properties of Aluminum Alloy Impeller 

Produced by Centrifugal Counter-Gravity Casting 

 

Li Xinlei

1

, Xia Jin

2

, Hao Qitang

1

 

(1. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China) 

(2. Xi’an University of Science and Technology, Xi’an 710054, China) 

 

Abstract: The solidification microstructure and properties of aluminum alloy impeller produced by centrifugal counter-gravity casting 

were investigated. For comparison, vacuum suction casting was also used. Applying centrifugal force during centrifugal counter-gravity 

casting is found to have a significant effect on α-Al dendrites, which are fragmented into smaller spherical particles. Furthermore, applying 

centrifugal force at the early stage of centrifugal counter-gravity casting also improves the filling and feeding capacity during solidification 

and thereby reduces the formation of defects such as shrinkage porosity and shrinkage cavity. This investigation demonstrates that 

centrifugal counter-gravity casting is very promising to produce high quality complex thin-walled castings. 

Key words: vacuum suction casting; centrifugal counter-gravity casting; solidification structure; mechanical property 
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