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Abstract: During the preparation of complex-structured ceramic parts using ceramic vat
photopolymerization additive manufacturing technology, various types of defects are readily generated
due to the inherent attributes of the material system, the layer-by-layer printing principle, and the post-
processing techniques. In order to resolve the constraints and damages caused by these defects to part
forming accuracy, service performance, and technology promotion, a systematic investigation was

conducted on the defect formation mechanisms and control strategies in ceramic vat

s B HI:2026-03-18  f&EI HH#A:2026-04-11 BT HHP:2026-04-15

BEEWB . &8 B SSUH &HR 5 H (T H 455 : 2023B0909020002 ) 5 “ 2430 B AR " FAEKR I A H (W H 4 5
XLYC2203154) ; Hr e | Ftth B & e B¢ 4 100 B (F H 45 : 2025JH6/101100021) 5 30 T4 R H K& 505 H (55
H 45 :2025JH1/1170009 ) ; 3L 7445 i FH BB 58 1R 950 B (351 H 435 : 2025JH2/101330146,2025JH2/101300026) .

EE R R FEH(1983— ), 5B AL TP W58 61 10, FZF 90 7 1 O A S8R 5 BRI S i BAG I , E-mail .
yhzhao@sia.cn,



% 4 RTFHE, S B F R B3 ) i 0 B R ILIE )5 fif ok i 15

photopolymerization additive manufacturing. Firstly, two types of defects existing in ceramic vat
photopolymerization additive manufacturing were summarized, namely morphology defects (such as
dimensional deviation and morphological distortion) and structural defects (such as anisotropy and
porosity) , and their complex formation mechanisms were revealed. Then, defect analysis methods
based on theoretical modeling and numerical simulation were summarized. In terms of defect control
and performance improvement, not only were traditional optimization methods including degassing,
slurry improvement, and optimization of debinding and sintering summarized, but also innovative
strategies such as “microstructure design” were discussed. Finally, the research directions and
development priorities worthy of future attention were summarized and prospected, with a view to
providing theoretical reference and practical guidance for promoting the development of high-

performance ceramic vat photopolymerization additive manufacturing technology.
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defect control
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