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Design of a Ceramic 3D Printer with Multi-level Porous Structure Using Ice Template Method

Junzhuo Dong Jun Qi Ziang Li Zhuo Zhang Manru Zhang Geng Zhang
School of Mechatronic Engineering, Xi’an Technological University, Xi’an, Shaanxi, 710021, China

Abstract: In the field of bone defect repair, multi-level porous ceramic materials have garnered significant attention due to
their excellent biocompatibility. However, existing 3D printing technologies face challenges in simultaneously producing
macro- and micro-scale porous structures. This project combines freeze-drying and 3D printing technologies to design a 3D
printer capable of constructing macro- and micro-scale ice templates. The printer integrates material spreading, freezing,
milling of macro-scale pores, hydrogel injection, and a computer control system, enabling the customization of personalized
multi-level porous structures. It autonomously controls the entire printing process and completes the selection and calculation
of key components. This project provides a solution for the rapid prototyping of porous ceramic scaffolds in personalized bone
defect repair.
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