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Fig. 1 Microscopic morphology of heavy calcium carbonate particles
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Table 2 Group numbers and respective vacuum infiltration degree
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Fig. 2 Sintering curves of ceramic blanks
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Fig. 3 Microstructure morphologies of the specimens under low magnification
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Fig. 4 Microstructure morphologies of the specimens under high magnification
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Fig. 5 Generated CaZrO, shell structure
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Fig. 6 Microstructure morphologies of the billets after infiltration
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Fig. 7 XRD spectrums of the specimens after sintering
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Fig. 8 Bending strength of the specimens
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Influence of Infiltration Treatment and Vacuum Degree on the Performance
of Binder Jetting Molded Calcium Oxide-Based Ceramic Cores

NIU Yan-ging", JIANG Wen-ming', YANG Li‘, YANG Zhi-yuan, LI Qing-ging*, XU Yuan-cai*, WEI Qing-
song', NAN Hai’, HONG Run-zhou?, QIE Xi-wang®, FAN Zi-tian*

(1.State Key Laboratory of Material Processing and Die & Mould Technology, School of Materials Science and Engineering,
Huazhong University of Science and Technology, Wuhan 430074, Hubei, China; 2. AECC Beijing Institute of Aeronautical Materials,
Beijing100095, China)

Abstract:

Calcium oxide-based ceramic cores were sintered with heavy calcium carbonate as raw material by using binder
jetting and infiltrated with nano-ZrO, dispersion, and the effects of infiltration treatment and vacuum degree on
the properties of ceramic cores were investigated. It was found that a large amount of CaZrO, was generated
inside the ceramic core after the infiltration treatment, which led to the reduction of the internal pores, the denser
microstructure, and the maximum increase of flexural strength was 277.87%. The performance of the ceramic
core can be further improved by increasing the vacuum degree during the infiltration treatment. When the vacuum
degree increases from 0 to 0.05 MPa, the flexural strength increases from 7.15 MPa to 8.88 MPa. However,
when the vacuum degree further increases to 0.08 MPa, the flexural strength decreases to 6.85 MPa, resulting in
a deterioration of the ceramic core performance. The ceramic cores obtained after sintering with different treatment
processes started to collapse after being immersed in hot water for 5 min, showing good solubility.
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binder jetting; infiltration treatment; vacuum degree; heavy calcium carbonate; soluble ceramic core
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