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A Study on the Effect of Sintering Temperature on the Interfacial Reaction
Between Calcium Zirconate Shells and TA1S5 Titanium Alloy

LI Xin-qi*, LIU Shi-bing, ZHANG Jia-shuo, WANG Wei-long, Qiu Wei-chen, LIU Bo-liang,

LI Hong-ju
(China Academy of Machinery Shenyang Research Institute of Foundry Co.,Ltd, National Key
Laboratory of Advanced Casting Technologies, Shenyang 110022,China)
Abstract: In this study, a face coat slurry was prepared using calcium zirconate (CaZrOs) as the refractory material
and zirconium acetate as the binder. Investment casting shells were fabricated at different sintering temperatures
and subsequently used for casting TA15 titanium alloy. The interfacial microstructures between the castings and
shells were analyzed to investigate the interfacial reaction behavior between the CaZrOs-based shells and TA15
alloy under varying sintering temperatures. The results show that when the sintering temperature exceeds 1100 C,
the degree of ceramic consolidation of the shell surface increases with temperature. This is accompanied by a
crystal orientation change in CaZrOs, leading to reduced thermal conductivity and enhanced interfacial reactions
with TA15. Consequently, the thickness of the coarse-grained surface layer increases, and the contamination layer
also becomes thicker. When the sintering temperature is below 1400 C, element diffusion remains relatively weak;
however, once the temperature exceeds 1400 C, elemental diffusion significantly intensifies.
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