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Fabrication and properties of a fusible core as the inner cavity of

multi-layer ceramic core
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(1. School of Materials Science and Engineering, Tianjin University, Tianjin 300350, P. R. China;
2. AECC Beijing Institute of Aeronautical Materials, Beijing 100095, P. R. China)

Abstract: The prefab-core method is favored in the fabrication of multi-layer ceramic cores for its
advantages of process simplification and cost reduction. As the inner cavity of a ceramic core, a fusible core
was prepared in this research with polyethylene glycol (PEG) as the plasticizer, graphite and quartz glass
powder as the fillers. The ceramic core was prepared by secondary injection molding method, and co-
debinding with fusible core was achieved. The effects of molecular mass of PEG on the properties of fusible
core slurry and green body were studied. The results showed that the molecular mass of PEG played a
minor role when molecular mass was less than 2 000, yet the performance of the green body would become
poor due to increased defects when the molecular mass exceeded 2 000. That is to say, the fusible core
prepared with PEG2000 had the best performance: the flexural strength, heat deflection and surface

roughness of the fusible core were 13.0 MPa, 2.94 mm, and 1.18 pm, respectively. The co-debinding
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behavior of the ceramic core/fusible core was also investigated. After debinding and sintering, the fusible
core was burned out and the inner cavity of multi-layer ceramic core was formed. The structure integrity
and dimensional accuracy of the ceramic core were not influenced by the removal of the fusible core. The
dimensional accuracy and inner surface roughness of ceramic core were less than £0.15 mm and 1.808 um,
respectively, which met the requirements of high temperature casting.
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Fig. 1 Diagram of preparing multi— layer structure ceramic core
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Fig. 2 Mold of Archimedean spiral line Fig. 3 Heat deflection test of fusible core
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Fig. 4 Viscosity and filling parameter of feedstock prepared by PEG with different molecular mass
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Fig. 5 Cross-section SEM images of fusible cores
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Fig. 6 Bending strength of fusible core prepared with PEG of a different molecular mass
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Fig. 8 Roughness of different fusible cores
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Fig. 9 TG-DSC curves of binders in ceramic core and fusible core
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Fig. 10 Mass loss curve of fusible core and ceramic core samples at the rate of 0.5 C-min~"
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Fig. 11 Multi-layer ceramic core after fusible core sintered out

*1 ZEERERNEENARSQE

Table 1 Dimensional tolerance of anchor point for multi-layer ceramic core

frEHE  WRAX/mm WEAE/mm | R4S WRAZ/mm EA % /mm
1 —0.032 0.017 4 0.035 0.067
2 —0.088 —0.127 5 0.023 0.009
3 —0.147 —0.063 6 —0.022 —0.134
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