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Numerical Simulation and Optimal Control of Complex Pump Investment
Casting Process

JIANG Miao, LINGLI Shibao
(Jiashan Xinhai Precision Casting Co., Ltd., Jiashan 314101, China)

Abstract. According to the structural characteristics of the complex stainless steel pump, the gating system was designed,
and the thermo-physical parameters of the investment casting shell and the alloy were selected. Numerical simulation and
production verification of wax injection molding process and casting solidification process of complex pump were carried

out. The results show that by increasing the chillers and optimizing the size of the risers, the best scheme is selected, which

shortens the trial production period and improves the pass rate of the products.
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Fig.I The 3D model of complex pump
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Fig.2 Gate location and filling simulation results
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Fig.3 Wax model warpage simulation results
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Fig.4 Schematic diagram of mixed gating system with top and
side pouring

A 20 bt R ot
H TR EEE KRB FLaafn IAERY
O T FENAE A R IR IO SRS 8k o X HHATT
ProCASTEUERIT B IS 15 EI 85 (FAUBILILS SR 40
ISR » iy RSB RIA G HY RT A EI
1BHY H B DA LRTHY P25 28 M A2 E S B B H

FOUNDRY TECHNOLOGY

Vol.40 No.05
May. 2019

40.773 4 mm~40.773 4 mm Ky 60.773 4 mm
55.773 4 mm B/ R aE AT R R
23.472 9 K7y 44.430 2 mm ~ KA 13.207 7 mm
HER929.318 0 mm AN GRS R ST AL © @i
EAERAGEE RGN RE AT RIEIRES - HAFED
BB T HEE L B IR I AR E P & - M e &
JESE AR MR B A TR LR BT BT AR AERE] - ik
e - HEEHEE N R BN 48T LR
D OIS EITIES 58T BTN B AR R TR
12.861 Scm3, 5 4 N BB A A FH /N 70.418 5 cm3o
MM ZFE T ZEE] T b
4. B FEE IR IE

7 At i AR T Y B - RHE (/SR EEE
BT RERAEF > KERAEF IR TR B
EAVHFIAGRRE - BROFRIAE L IE RS20 T e bz
Al R T AR

RElcC ) AN IS N )
1560 0 HEFLAR (%)
11457.3 géégg 13 %
g '3
1046 7 57002 =3 o7
sﬁf g 34718 333
78 7 553 3 300
g% 9 o185 Y
3280 2383 | 2700
295 3 2045 3 1 67
A s ki
20.0 067
63
@7 (b))R % (O)rbesAn
| S TH0F o3 5603 B S - f 0L 25 5
Fig.5 Simulation results with top and side pouring system
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Fig.6 Optimized casting simulation results
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Fig.7 Qualified casting after improvement of process
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