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Fig. 5 Numerical simulation results of mold filling and solidification for gravity bottom pouring schemes
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Fig. 4 Numerical simulation results of mold filling and solidification for centrifugal pouring using ceramic shell scheme
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Fig. 6 Numerical simulation results of mold filling and solidification for gravity top pouring schemes
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Fig. 7 Numerical simulation results of internal defect distribution in each scheme
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Fig. 8 Gravity top pouring using ceramic shell after optimization
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Fig. 9 Numerical simulation results of mold filling and solidification for the optimized gravity top pouring using ceramic shell scheme
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Numerical Simulation and Verification on Zrg,Ti,, Alloy Casting

ZHANG Jian-hui*?, ZHANG Ning*?, JI Zhi-jun*?, LI Feng"? NAN Hai**
(1. AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China; 2. Beijing Engineering Research Center of Advanced Titanium
Alloy Precision Forming Technology, Beijing 100084, China; 3. BAIMTEC Material Co., Ltd., Beijing 100094, China)

Abstract:

Taking titanium-zirconium alloy with nominal composition of ZrgTi,, as the research object and simple
cylinder structure castings as the carrier, numerical simulation and experimental verification of schemes of
different casting processes and different mold materials were carried out. The simulation results show that
metal liquid filling is smooth for the centrifugal pouring using ceramic shell and the gravity top pouring using
single gate ceramic shell, and no sputtering and confluence phenomenon appear. Liquid metal feeding effect is
good, and no large scale shrinkages generate in the castings. According to the experimental verification, there
are no surface defects such as cold shut on the appearance in the castings, and no obvious defects such as
large-scale shrinkage, blowhole and inclusion are found inside the castings, which is in good agreement with
the numerical simulation results.
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Zrg,Tiy titanium-zirconium alloy; casting process design; numerical simulation; metallurgical quality
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