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Fig. 13 Case of hollowmold generation based on manual image modification
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Fig. 14 Blade casting model and the as-generated hollow mold model with an integrated bilayer shell (including cross-section views)
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Fig. 17 Comparison of the porosities of the low-pressure aluminum alloy cylinder castings corresponding to hollow and dense sand molds
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Design and Generation Method of Hollow Mold (Sand Core)

KANG Jin-wu, LIU Bao-lin, JING Tao, SHEN Hou-fa
(School of Materials Science and Engineering, Tsinghua University, Key Laboratory for Advanced Materials Processing Technology, Ministry of
Education, Beijing 100084, China)

Abstract:

IIn casting production,it is typically challenging to exert effective control over the casting’sshaping process,
which is primarily owing to that the mold (sand core) is dense structure. To achieve precise control during the
casting’sshaping process, this paper proposes the concept, design and generation method of hollow mold (sand
core) for green intelligent casting. The hollow mold (sand core) comprises a thickness-adaptive shell forming
the casting cavity and a variety of peripheral (internal) hollow structures. The shell may also be designed as
hollow, while the peripheral (internal) hollow structures include trusses, reinforcedribs and multi-layer shells,
etc. A design theory for hollow structures is proposed, which considers several factors, including the static
pressure of liquid metal, the buoyancy force, the heat-induced strength degradation of the mold or core, the
bending moment of the hollow structure, and other factors. The method of coupling surface discretization
and spatial discretization, in conjunction with numerical simulation, is employed to facilitate the automatic
generation of hollow structures. This has led to the development of a dedicated hollowmold (sand core)
design software, which enables the rapid generation of hollow mold (sand cores) that are not dependent on
modelling software. The hollow mold (sand core) enables more flexible and differentiated control during the
casting process, which in turn provides the basis for the control of microstructures, properties and defects of
castings. The hollow mold (sand core) is prepared using 3D printing technology, and it can be used to realize
engineered cooling during the casting process, with itsapplication efficacy has been demonstrated through
experiment. Furthermore, a weight reduction of more than 50% has been achieved through this method, which
significantly reduces the cost of 3D printing and greatly promotesthe 3D printing casting technology.
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