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Fig. 1 3D modeling and contour sizes of the shell body casting
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Fig. 2 Pouring position and parting surface
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Fig. 3 3D models of two sand cores
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Fig. 4 Design of the gating system
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Fig. 5 Cross sections and related sizes of each part of the gating system
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Fig. 6 Mold filling velocity field of solidification temperature field of
the castingat 1.1's
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Fig. 7 Mold filling and the casting at 3 s
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Fig. 8 Simulation results of the shrinkage cavity and porosity defects
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Fig. 9 Casting process scheme of the shell body casting after
optimization
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Fig. 10 Simulation results of shrinkage defects in the shell body casting
after process optimization
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Fig. 12 Bottom sand mold assembled with sand cores
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Fig. 11 Prepared sand molds and cores after coating
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Fig. 13 Actual casting for trial production (including casting process
parts)
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Casting Process Design and Trial Production of a Shell Body Casting
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Abstract:

Shell body castings are widely used in the field of fluid engineering. In this paper, according to the structural
characteristics of a shell body casting, the 3D model of the casting was first established with the UG software
in accordance with its CAD drawing, then its casting process scheme was designed and optimized with the
ProCAST numerical simulation software. After analyzing the filling process, solidification process and defect
distribution of shrinkage cavities and porosities, the optimal casting process scheme was finally determined
for the shell body casting. Next, with the resin bonded sand, the desired sand molds and sand cores were
prepared by use of the digital patternless precision casting molding machine. After assembling the molds &
cores, melting and pouring the ZL101A alloy, the trial production of the shell body casting was completed.
The obtained casting fully met the technical requirements of the CAD drawing, which lays a technological
foundation for the next step of pilot production of the shell body casting by the gravity casting method, and
also provides a certain reference for the casting process design of other pressure shell body castings.

Key words:

shell body casting; aluminium alloy; casting process design; numerical simulation; trial production

(%%. kA%, zyh@foundryworld.com )



