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Fig. 1 3D model of impeller casting
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Table 1 Chemical composition requirements of high

chromium cast iron impeller wy /%
JLR TWE 2R HAREE
(€] 1.90~2.20 1.95~2.15
Mn 0.65~0.85 0.70~0.80
Si 0.30~0.90 0.45~0.75
Ni 1.00~1.40 1.10~1.30
Cr 24.0~26.5 24.50~25.50
Mo P4 <0.15
P Pl 4> <0.035
S Pl 4> <0.035
Cu P4 <0.15
A\ Pl 4 <0.010
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Fig. 2 Impeller hub area
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Fig. 3 Head and blade cross area
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Table 2 Acceptance criteria for MPI of high chromium cast
iron impellers

ERFGRAL MR B X I T HbIX 3
2L I
ASTME 125 Type 1 R fif R T AL
ASTM E 125 Type 2 245 2% 3%
ASTM E 125 Type 3 2% 2% 3%
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Fig. 4 3D casting process diagram Fig. 6 Position and shape of crack in impeller casting
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Fig. 7 Cooling temperature-time curves of casting
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Fig. 10 Location of possible hot tearing in stress field
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Fig. 11 Picture of impeller casting
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Casting Process Optimization of Large-Scale High Chromium Cast Iron
Impeller Based on Stress Field Simulation of Solidification Process

SHI Dong-li', QIAN Kun-cai®
(1. Institute of Mechanical Engineering, Changzhou Institute of Mechatronic Technology, Changzhou 213164, Jiangsu, China; 2.
CRRC Qishuyan Institute Co., Ltd., Changzhou 213011, Jiangsu, China)

Abstract:

Based on hot tear defect that occurred during trial production of large-scale high chromium cast iron impeller
casting, the temperature field and stress field coupling simulation of the casting solidification process was
carried out by using ProCAST software. The results show that the hot tearing is related to the structure of
the casting, the opening time and the position of the inner gate. Therefore, the casting structure and casting
process were optimized, and the qualified castings were obtained after the implementation of the process.
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