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Fig. 1 3D model of the shell casting
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Table 1 Process parameters of 3D sand printed forming
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Fig. 2 3D printing casting process of the shell
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Fig. 3 Simulation results of the filling process
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Fig. 4 Simulation results of the solidification process
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Fig. 5 The comparison of traditional modeling and 3D printing

(b) 4TENRE

By, SMEBIERERS. REKMBHIMNCE, RIS
REREFAHWE, ROBEEGHR. RiEEE,
WNEISbFr=. RIELZRIT, HHREIAESHT,
FHit, WEEXMGRITTRELZ, BEFS. 3
Hh, FHRT ZEEBHEHHESIL, BRTEERS
REIHEL . BRRE () RIT SRS MNE6RT

No

2.3 #HHRYRESKEN

TR () SRt ERHiTII, BRES
FIERRGHHITTRANE, HEEEN0.30 mm, 5Bk
FIENfE, EI/EMEMAEEE0 min, FENEHWES—
ERVIERE, MEREHTEY . T mEHE2R
IR, ERNETaFR. ERIANFTRBEHEEER
K, ERERINTRPAGHITI0 CTRINALME . T HRE
735 CELA, RIEEIN28 kPa, LURIES BIRALISFE
WER AR, IRENTEEE AR AN . BATIR12 h
BT, BEAIEBENFAEEARME bR, FEE



Founory L SIS AR

[E6 3DFTENRHEL

Vol.73 No.8 2024

) ROIRTTHRI%EHS

Fig. 6 Design and assemble of the 3D printed sand mold ( core )
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Fig. 7 Sand mould and shell castings
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Fig. 11 Comparison of the metallographic microstructures at different molding processes
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Fig. 12 SEM morphologies of the tensile fracture of different molding processes
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Development and Verification of Shell Low Pressure Die Casting Process
Based on Sand Mould 3D Printing Technology
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Abstract:

The shell casting has characteristics of complex internal cavity and thin-walled structure, therefore, it is not
only difficult to adopt the traditional method of molding, but also from the mould design to the development
and verification of the overall casting process, has characteristics of long cycle and low efficiency. Thus, the
production cost is increased. Based on the advantages of 3D sand printing technology, this experiment adopted
the shape design scheme for the shell pouring system to realize the integrated structure forming manufacturing
of cavity and blade. Combined with the numerical simulation calculation and analysis, the pouring process
was optimized, and the pouring trial production and casting detection were carried out. The results showed
that the 3D sand printing integral forming process could achieve the short period, low cost and high precision
manufacturing of complex structure shell, and realize the rapid manufacturing of process samples.
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