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Fig. 2 Section microstructures of the sintered Y,0, based ceramic core
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Fig. 5 Surface morphology of the shell face coating and Nb-Si alloy
after contact between Nb-Si melt and shell at 2 000 “C/30 min
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Fig. 8 Cross section microstructures of the interface between Y,0, based ceramic core and Nb-Si alloy after reaction at 2 000 °C/30 min
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contact at 2 000 °C/ 30 min
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Fig. 9 Gibbs free energies of the formation for the related oxides as a
function of temperature
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Interface Reactions Between Ultra-High Temperature Ceramic Shell/Core
and Molten Nb-Si Alloy

LI Ming, KANG Yong-wang, GUO Feng-wei, SONG Jin—xia
(Science & Technology on Advanced High Temperature Structural Materials Laboratory, AECC Beijing Institute of Aeronautical
Materials, Beijing 100095, China)

Abstract:

In this paper, based on the demand of near-net investment casting of Nb-Si based alloy, the ultra-high
temperature Y,0,+ZrO, ceramic shell and Y,0, based ceramic core were prepared. And the interface reactions
of both the shell and the core to the molten Nb-Si alloy at 2 000 °C were investigated. After about 30 min
reaction, the outside surface of solidified Nb-Si based alloy was smooth and the burned-on sand phenomenon
was not observed. In addition, although the HfO, layers were detected on the interfaces of the ceramic shell/
core to the Nb-Si alloys, the layers were only several micrometers, which indicated that the Y,0, face-layer of
the ceramic shell and the Y,0, core were inactive to the high temperature molten Nb-Si alloys.

Key words:
ceramic shell; ceramic core; Nb-Si based alloy; interface reaction
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