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3-D printing process for freeze-form extrusion fabrication of
thin-walled ceramic parts

LIU Hong-jun, LIU Chuan, HAN Long, Li Ya-min

(State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, Lanzhou Univ. of Tech., Lanzhou 730050, China)

Abstract. 3-D printing process is a formation process suitable for freeze-form extrusion fabrication(FEF)
of ceramic parts. When this FEF process is used for the formation of a thin-walled ceramic part, the space
structure of such part is easy to deform in the process of the printing formation due to the weak support-
ability of the space structure. Therefore, ZrO, paste is employed to study the 3-D printing process for FEF
of thin-walled ceramic parts and explore the influence of the number of composition layers and inclined an-
gle of the thin wall of the extrudate on the formation accuracy of the parts. The result shows that for a ce-
ramic part, the more the number of its compositional layer is, the greater the part accuracy and the form-
able angle of its wall will be, but the formation efficiency will greatly decrease. Common thin-walled part
can take double-layer extrudate as its wall, and in the case of support-free single extrusive head, the pre-
cise formation with inclined angle from —20° to +20° can be achieved. When a higher accuracy and greater
inclined angle is required, a three-layer thin-walled formation can be taken.
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