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Fig. 1 Particle size distributions of powder materials
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Fig. 2 Technological process of high precision ceramic parts based on material extrusion 3D printing
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Fig. 3 Coating drops onto the surface of ceramic substrate

AN BISREREIMFESEANRELSS
RERGREIIIEEERIK . EFLIANBR=ER Hﬁa
KB ERHUIEE 950~500 °C, #FLERTIE)90.5~4 h, IR
BB EEMNERFREFTIIKRSF, LIBLEEES
BN BIKD FRIZISHSERERR . BFLMERNE
[E79600~900 °C, #F£EERT(8)90.5~2 h, LEERCaCO,5
ADRREMCO,SR, [FREBHSDHHAKRIIR., 1B

B EEE A1 000~1 500 °C, $FLEATIE)H0.5~2 h, It
MEESIO BN = RIMNE TEM D AR, MEEEALO
fE, RERKBEREERFEENEBENE, &E
BENISED . ARIE DA RIEIR I I E AR A RS B E H
%, BESERESRIEREEWNESHR.
NTRIERESHEEANESGERE, WHER
ErEERER T T EBAIE . iEEEDIER TR



rounor JEHTHIIE

Vol.74 No.3 2025

120 240 360 480 60O

i} 6 /min

E4 letmREhs%

Fig. 4 Sintering temperature curve of the coating
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Fig. 5 Schematic diagram of sintering principle of coating and substrate
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Fig. 7 Surface roughness of ceramics before and after coating at different
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Fig. 6 Sectional view of the coating sample after compression fracture
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Fig. 9 Ceramic sample models with different inclination angles
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Fig. 10 Effect of coating on surface roughness of ceramic samples with

different inclination angles
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Fig. 11 Surface contour of Coated and uncoated ceramic sample with different inclination angles
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Study on the Effect of Coating on the Surface Accuracy of Al,O; Ceramic
Shell via Material Extrusion 3D Printing

YANG Li, WANG Pan-long, TANG Shi-yan, YANG Zhi-yuan, LIU Jing-fei, XU Zi-zhen, FAN Zi-tian
(School of Materials Science and Engineering, Huazhong University of Science and Technology, State Key Laboratory of Materials Processing and
Die & Mould Technology, Wuhan 430074, Hubei, China)

Abstract:

The ceramic shell for investment casting is directly formed by material extrusion 3D printing, which can
greatly simplify the process flow of investment casting. However, due to the “layer-by-layer superposition”
forming characteristic, the surface of the prepared ceramic shell has obvious laminar effect, which leads to
poor surface accuracy, and it is difficult to meet the surface accuracy requirements of investment casting.
Therefore, a surface coating material and its coating process suitable for slurry extrusion forming of ceramic
parts were developed in this paper. The influence and mechanism of coating on the surface accuracy of Al,O5-
based ceramics formed by slurry extrusion were mainly studied. The coating was firmly bonded with the
substrate and that the coating did not crack and fall off at 1500 °C . The coating reduces the surface roughness
Ra of ceramic parts from 12.5-30 um to 3.2-6.3 um, which greatly improves the surface accuracy of ceramic
parts formed by slurry extrusion and basically meets the accuracy requirements of investment casting.
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material extrusion 3D printing; ceramic shell; investment casting; surface roughness; coating

(%4t &M, lJdm@foundryworld.com )



