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Fig. 1 Diagram of the closed impeller casting
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Fig. 2 Initial casting process scheme

2.2 HEENSHRE

BEIUGKRHSERHET 2 HRE=4E I _t
XA, #ENProCASTH4AMESHCASTIRIRM | $TFF
ZX_t, REFTHEEHIETIMNEE D, HEhk
HHI B RIE SRR E N0 mm, EEPBEGMNIEE
KIREN20 mm, —HERRITLHERMIEEIT5 192, =
HERIRHIT06 712, XD MIEERERIMEEINE
3. IREIZTREENL 620 C, FFEFHIFIETR
[E 9650 °C, SETIRENT kgls, &BRSEZSAIIRM
ZEHH500 W/ (m?-K), BARESERERSZ=SM%R
HEEH100 W/ (m*-K), BESESHRMEE
945 W/ (m®-K) .

=)
BEEE Founory

E3 #RiEETZ2HhEIMELISE
Fig. 3 Meshing diagram of the initial casting process scheme
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Fig. 4 Numerical simulation results of the initial casting process scheme
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Fig. 5 The casting process scheme with the optimized gating and
feeding systems
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Fig. 6 Numerical simulation results of the optimized casting process scheme
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Fig. 7 Simulation results of the original pouring scheme
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Fig. 8 Numerical simulation results of the optimized pouring process scheme
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Fig. 9 Production process of the closed impeller casting




¥ [)
2025%F HE3H/ET4E ¥EZEIE FouNDRY

5 45 EABRMIER, SRIEET FrHCR MR
o FEHABRIGEIR
(1) RIFBProCASTAUEHEIIR AL T —FERUR . e
REMAXHREFET S0, BRI (3) AR LE, B SR
OFERIGIE, O T RRB g, o Sl TERREIRIEE T 255
. G, RET BHRRE, DRI B
(2) BUERITESR, Epandmy o rro L SRTRESSS.
AR, R T PRI BRR

SEH:

[1] PR, M EBH T 2RERELIFNS [D]. X/R: FItKZ, 2014,

[2] T/, #FE SRRMHZBEZMREMERREHF [ L THRASTA, 2023, 52 (12) : 67-69.

[B]1 XEZE, =28, BEB. el FaEHS T 5 ). YU Ti2)m, 2008 (8) : 159-160.

[4] FIRE. BiEHSIRREHERLIARMERE [J]. $51&, 2022, 71 (7) : 803-813.

[5] AB%, MK, @B, & ProCASTRIEHEIBEHFIE T M RR AR [J]. MRREZETZ, 2013, 21 (5) : 109-112.
[6] Ti&, FRE, WEMK. FNHRIEEEHSREIIIZEBEENL [J]. %51&, 2006, 55 (5) : 473-476.

[71 TE*, Fod, KL ABRBNBEHST ZRITRMW D). $518, 2022, 71 (8) : 1027-1031.

[8] KBet, T=MB, FhEMS, & SN ZUAREHEN T 2MM [J]. #is, 2023, 72 (9) : 1175-1180.

[9] BEES. ABREINIE I8 T E00RT (] MR G 4a S, 2008, 28 (1) : 45-46.

[10] B=k, DER ABLEA=HENEEHETE ] $HERE5T 2, 2014 (6) : 22-24.

[11] ES, &, BN, £ FNENRRASESHTRE RGNSEEIIR T MK U] &R, 2013, 34 (3) : 341-344,

Optimization of Investment Casting Process for a Duplex Stainless Steel
Closed Impeller
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Abstract:

The near-net shaped integrated-cast impeller castings with complex structures can be produced by investment
casting process, to meet the requirements of their mechanical properties designed. The investment casting
process scheme of a duplex stainless steel closed impeller has been optimized with the numerical simulation
software ProCAST. By improving the gating and feeding systems and the pouring method of the liquid metal,
the shrinkage cavity defects at the hub and the caliber ring of the closed impeller have been successfully
eliminated. The actual production verification shows that according to the optimized casting process scheme,
high-quality closed impeller castings can be produced, with higher yield percentage and production efficiency.
This can provide a reference for the investment casting process design and practical production of similar
closed impeller castings.
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