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Fig.2 Sintering curve of Al,O, ceramics
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Effects of Material Systems and Porosity Gradient-Enhanced Structures on
Properties of 3D Printed Al,O; Porous Ceramics
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[ABSTRACT]

To investigate the effects of both water-based and oil-based material systems, as well as porosity

gradient-enhanced (PGE) structure on the performance of 3D printed Al,O; porous ceramics, various ceramic parts
with different hole densities were fabricated using stereo lithography apparatus (SLA) 3D printing technology. The
shrinkage rate, compressive strength, and microstructure of the printed parts in two material systems were comparatively
analyzed. Additionally, the porosity, bending performance, and thermal shock resistance of the parts before and after PGE
optimization were discussed in detail. The results indicated that the shrinkage and compressive strength of the parts formed
by oil-based materials significantly surpassed those of water-based materials, with particles exhibiting a denser microscopic
appearance. Nevertheless, the particles of parts formed by water-based materials were in spherical shape, separating from
each other. Furthermore, the adoption of PGE structure effectively avoided the occurrence of regional fracture phenomenon
in the parts. The PGE parts with different hole densities all achieved a 12%—14% increase in bending strength, as well as
a 14%-18% improvement in thermal shock strength. In conclusion, the proper use of oil-based Al,O; ceramic paste along
with the rational design of PGE structures are effective approaches to improving the performance of Al,O, porous ceramics,
rendering its adaptation to the increasingly complex demands of industrial applications.
Keywords: Stereo lithography apparatus (SLA) 3D printing; Al,O;; Porous ceramics; Material system;
Porosity gradient-enhanced (PGE) structure
(Vi #%)

20254E 55684 553 0] - RIS EIA 29



	3期目录
	01_李鑫
	02_yg20240162排版稿_邹斌-A560027
	03_3期-yg20240149-张海波-排版稿_A560034
	04_3期-yg20240091-梁忠伟-排版稿_A560029
	05_12.18--3期-yg20240150-刘子玉-排版稿_A560039
	06_3期-yg20240097-张俊超-排版稿_A560030
	07_3期-鲁中良+刘岩-yg20240141-排版稿_A560038
	08_3期-yg20240164-黄竹林-王振排版稿_A560037
	09_12.27--3期-yg20240175-冯东-排版稿_A560036
	10_3期-yg20240168-张达-李峻西排版稿_A560035
	11_yg20240148-刘洋-排版稿_A560028



