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Casting Process, Numerical Simulation and Optimization of Large
Thin-walled Duplex Stainless Steel Impeller

HAN Yabin, ZHENG Fei, WANG Linyuan
(Luoyang Sunrui Special Equipment Co., Ltd., Luoyang 471000, China)

Abstract: Based on the analysis of the casting process difficulties of large thin-wall impeller, the casting process was
optimized by using 3D software and simulation software, and the casting process of dual-phase stainless steel impeller was
numerically simulated. The results show that by analyzing the location and type of casting defects, optimizing the casting

process and carrying out numerical simulation calculation, virtual trial casting can effectively improve the hot spot state,

achieve the purpose of eliminating and controlling the defects, and make the casting meet the quality requirements.

Key words: large thin-walled impeller; duplex stainless-steel casting; numerical simulation; process design

R TURE A 5 4 - 48 9 1 3 0k B AE 44 4
FERSF K38 % R F 500 mm ; “ 38 BE " ) 55 55 14 1) °F
KIBEJR /N, — /T 10 mm, I BT A4 9 BE#  E
AR IR AN &, LA E IR 2,
=T WEAEE , TSRS, 5
ASAL R RR AR FLAR AL R TR R T 2 AF R
T hEHRBAR, ASUER XIS R 7 i U
ARG IR R T HNEE T L, AH
BB R 4005 AR X 9 12 4 75 8 M o6 ] ad 7R R AT T 43
A5 MR A UL 45 2R 23 AT B 11 B0 O (8 L A0 3k B 43
fi LR, i — P B e T2, NI ARAS T B AE /Y
Bl it

1 HHEHAEE
K 2 B R 6 49 1 48 9 18 69 B R ASTM

W #% H #:2021-05-25

YE& B Fr: 8 R (1991—) , 7 B F TR L A B3+, B 3 T 22 Ui
TN HR A R D R R T A AR
f11 : 13673392149 , Email ; Elijahan1991@163.com

A890 3A AUFH AT , H =4 AN 1, %A h
AR R S AR R AR R A S R, AR AR
2554 1150 mm, F @& RIMEZ A 850 mm , F- ) BE &
& 10 mm, 7€ b F 36t ¥ 5] 5 B AR B
10 mm @AM, A 2, 0312 5 BRAM
W, F A7 B R 3 mm, F SR A E R 9 mm, A
BEIME 180 mm, A 6 MREFLMBEER, %
SR T R A K R RE 14 $5 R ARFR 0.029 mm’®,

B 1 AR RE 5 = o A5 A
Fig.1 3D model of the large thin-walled impeller
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Fig.2 Thickness of large thin-walled impeller blades
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Fig.3 3D model of impeller casting and gating and feeding
system
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Fig.4 Filling time of the casting
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Fig.5 Velocity field of castings at different filling degree
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Fig.6 Temperature field of casting at different filling degree
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Fig.7 Simulated shrinkage hole and porosity defects in the
impeller casting
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