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Micro-jet Bonding Additive Manufacturing of CaO-based Ceramic Cores
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Abstract;: Taking mixed powder of calcium oxide and poly vinyl pyrrolidone as the forming material, and nano-ti-
tanium dioxide anhydrous ethanol suspension as the jet solution, the calcium oxide-based ceramic cores were fab-
ricated by the micro-jet bonding additive manufacturing and sintering process. The influence of nano-titanium sus-
pension jet content on the sintering shrinkage, density, surface roughness, bending strength and hydration resist-
ance of calcium oxide-based ceramic cores as well as the mechanism were investigated. With the increase of nano-
titanium suspension jet content, the sintering shrinkage, surface roughness and hygroscopicity of the calcium ox-
ide-based ceramic core are decreased, while the relative density and bending strength are increased. Nano TiO, is
added to fill the pores of the calcium oxide ceramic core green body, leading to the increase of density. During the
sintering process, Ti0; reacts with CaO to form calcium titanate, promoting the sintering and reducing contact of
CaO with moisture in the atmosphere.
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Fig.1 Schematic diagram of micro-jetbonding additive

manufacturing CaO-based ceramic cores
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Fig.2 Effects of nano-titania suspension content on the linear

shrinkage and density of CaO-based ceramic core sintered bodies
[ Jeo)

| |
ATIO,
| |
| |
A L=

e 150%44K TiO, 4 BUR

g
A l | SN 100%44K TiO, 4 BUR
A A | N S0%ZAATION BT
‘A l | AN A - 50% PVPHEIR

10 20 30 40 50 60 70 80 90
200

B3 FRRE#ZK TIO 2 HRFHZELFM4T CaO Kk
M & A 3Rk XRD B %
Fig.3 XRD patterns of CaO-based ceramic core green

bodies with different nano-titania suspension contents
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Fig.4 Effects of nano-titania suspension content on the surface

roughness of CaO-based ceramic core sintered bodies
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Fig.5 Microstructures of CaO-based ceramic core sintered bodies with different nano-titania suspension contents
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Fig.6 Effects of nano-titania suspension contents on the

bending strength of CaO-based ceramic core sintered bodies
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bodies with different nano-titania suspension contents
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Fig.8 Effects of nano-titania suspension contents on the

hydration rate of CaO-based ceramic core sintered bodies
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Casting Process Optimization for AC8A Aluminum Alloy Piston

by the AnyCasting Software
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Abstract ; To eliminate the casting defects in aluminum alloy piston during casting process, effects of the shape and
size of the insulation riser as well as gating systems on the defect formation at the top and the skirt of the piston
were investigated by the AnyCasting software. The results indicate that the shrinkage cavities are reduced through
size optimization of runner and riser, thus enhancing qualified rates.
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