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Review of the Research Progress of Ceramic Cores for the Precision
Investment Casting of Superalloys
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(1. Military Representative Bureau of Naval in Shenyang, Anshan 114001, China; 2. Shi-changxu Innovation Center for
Advanced Materials, Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: Ceramic cores have been widely used for investment precision casting of turbine blades in aircraft engines and
can help fabricate hollow structures in blades. In this paper, the application status of ceramic cores was investigated.
Research on the fabrication process and common matrix materials was discussed, and the merits and demerits of ceramic
cores fabricated with silica glass, fused alumina, zircon powder, and yttrium oxide were separately discussed.
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Fig.1 Basic steps for the production of ceramic cores used for
investment casting by the hot pressing method!”
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Fig.2 Common additive manufacturing methods for the fabrication of ceramic cores™”
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Fig.3 Schematic diagram of the simplified structure of a
bell-type trolley resistance furnace®'!
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Fig.4 Binding strength at ri%)rrn; temperature of ceramic cores
modified with and without organic silica resin as a curing
agent®
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Fig.5 Schematic illustration of the formation of the interfacial reaction layer: (a) before the reaction; (b) during the interfacial reaction;

(c) precipitation of refractory elements!
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Fig.6 Fracture morphology of alumina-based ceramic cores with yttrium oxide sintered at 1 420 ‘C™!
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Tab.2 Comparison of the properties of ceramic cores prepared with different ceramic materials

Refractoriness Thermal expansion ~ Chemical stability at ~ Core removal
Ceramic materials Disadvantage
/'C coefficient/C high temperature performance
Obvious difference from ceramic
Fused silica 1713 (0.51~0.63)x10*° Ordinary Easy shell on thermal expansion
coefficient
Fused alumina 2050 8.6x10° Fine Hard -
2430
Zircon (Reversible decomposition 4.1x10° - Hard Expensive
occurred from 1 540 C)
Yttrium oxide 2410 7.0x10° Superior - Extremely expensive
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