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Abstract: The turbine volute, as a critical pressure-bearing component of the turbocharger, its internal quality directly
determines the reliability and lifespan of the turbocharger. Investment casting is a common method for producing
such complex thin-walled parts, but defects such as shrinkage cavity, shrinkage porosity, crack and so on easily occur
during the manufacturing process due to improper process design. In this study, taking a certain model of AlSiCuSc
alloy turbine volute as object, numerical simulations for three kinds of process schemes had been carried out by using
of ProCAST software, and through comparing and analyzing the locations and causes of casting defects generated in
the castings, an optimal process scheme was identified and the experimental verification was put into effect. The results
show that the simulation and experimental results are consistent, verifying the feasibility and accuracy of the simulation.
This research provides a reliable theoretical basis and process optimization approach for the high-quality and high-yield
investment casting production of the turbine volutes.
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Fig. 1 Schematic diagram of wall thickness analysis of turbine volute

1.2 RRBRSHETIZHRRIT

RIERIIRTENDITER, EHHE RN
NE O EMEERISE, FHEHEBINFERE, %
BLEARIBICIES, Wt T3MBETZHR. H1ihE
ETZREXRERT 361 mm x 179 mm x 359 mm,
TZHBRENR.6%; H2MFETZHEAARRIT S
367 mm x 179 mm x 282 mm, LZHRENI13.1%; 5
3FERIE T 2 = AMRR 9331 mm x 151 mm x 359 mm,

TEERENI.6%; 3F T HEANE 2T

2 HEEISHSITE

RIFFREBAIAISICuScEEHUZ M D WE PR
o FAProCASTE T EM RIS E, WED3
B SR ERENATI0 C, S EEALS s,
BN =S S AR NN E R ProCASTE 4,
UL E=MiRinmHe T 2 H 2HTHERLL, o
R RE . SRS EILREX g8 kE LA
E=fMiriinFTHE T ZH NI, REFEH
=1/ SE-

£R1  AlISiCuSc& &L ERS

Tab. 1 Chemical composition of AlISiCuSc alloy wy /%
Si Cu Sc Mg Ti Zn Mn Be Al Hofth e 5 TR
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Fig. 2 Casting process schemes for the turbine volute
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Fig. 3 Termophysical property parameters of AlSiCuSc alloy
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Fig. 4 The mold filling simulation results of different casting process schemes for the turbine volute
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Fig. 5 Simulation results of isolated liquid phase regions under different casting process schemes
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Fig. 6 Simulation results of porosities under different casting process schemes
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