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Abstract

3D printing, as a crucial component of modern manufacturing technology, has been widely applied
across various fields. Despite advancements in automation levels, the post-printing cleaning pro-
cess still relies heavily on manual operations, limiting overall operational efficiency. This study pre-
sents an innovative 3D printing device with an integrated automatic cleaning function, featuring a
novel transmission system and an automated cleaning mechanism for the printing substrate. Through
system design, operational principles, experimental performance testing, and application prospect
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analysis, this study provides an in-depth evaluation of the device’s functionality and explores po-
tential avenues for optimization and expansion. Results demonstrate that the device significantly
enhances automation levels and operational efficiency, laying a technical foundation for efficient,
continuous production in additive manufacturing.
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Figure 1. Core components of the equipment
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Figure 2. Transmission components
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Figure 3. Schematic diagram of 3D printer structure
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Figure 4. 3D printer front view
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Figure 7. Relationship of cleaning time and success rate
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Figure 8. Heatmap comparison of cleaning time, success rate, and fault rate
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Figure 9. Comprehensive evaluation of cleaning performance
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