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Fig. 1 Particle size distribution of powder
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Tab. 1 Main components of water-soluble salt cores
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Fig. 2 Sintering parameters of salt cores green body
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Tab. 2 Binder jetting process parameters
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Fig. 3 Effect of alumina content on bending strength of salt cores
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Fig. 4 Effect of alumina content on open porosity rate and relative

density of salt cores
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Fig. 5 Microstructure morphologies of samples
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Fig. 6 EDS analysis results of salt core
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Fig. 10 Microstructure morphologies of samples
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Study on Properties of Water-Soluble Salt Cores Made by Binder Jetting
Additive Manufacturing Technology

GONG Xiao-long"?, ZHAO Jian-wei’, YANG Li’, FAN Zi-tian’

(1. School of Materials Science and Engineering, Wuhan University of Technology, Wuhan 430070, Hubei, China; 2. State Key Laboratory
of Materials Processing and Die & Mould Technology, School of Materials Science and Engineering, Huazhong University of Science and
Technology, Wuhan 430070, Hubei, China)

Abstract:

Aluminum (magnesium) alloy castings with complex internal cavities have higher requirements on the
performance and structure of the cores, particularly demanding high-strength, collapsible cores for intricate
thin-walled structures. Traditional mold-based manufacturing techniques struggled to meet the rapid,
comprehensive fabrication needs. In this work, binder jetting additive manufacturing technology was utilized
to fabricate water-soluble sodium sulfate-sodium chloride composite salt cores, and the effects of alumina
content and sodium chloride particle size on the structure and properties of salt cores were investigated. The
results indicated that with 40 wt.% alumina and sodium chloride particle size (Dsy) of 7.6 pum, the salt cores
achieved a bending strength of 30.02 MPa and a water dissolution rate of 110.96 g/(min -+ m®), demonstrating
excellent mechanical performance and water collapsibility. Microscopic analysis revealed that the combined
effect of high alumina content and fine sodium chloride particles enhanced the refinement and densification of
the cores structure, significantly improving the salt cores strength. This technique offered a short production
cycle for water-soluble salt cores, and the salt cores can be quickly removed and recycled after casting, which
has potential application value in the field of casting cores.
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binder jetting; additive manufacturing; water-soluble salt cores; mechanical properties; aluminium alloy
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