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Effect of nano-SiC on Properties of 3D Printing Photosensitive Materials
Zong Xuewen, Liu Liangjing, Ye Fan, Pang Ying
(Institute of Additive Manufacturing Technology , College of Mechanical Engineering,
Xi'an University of Science and Technology, Xi'an 710054, China)

Abstract : In order to evaluate the effects of nano-silicon carbide (SiC) content and particle size on the viscosity , curing charac-
teristics, shrinkage and shore hardness of photosensitive resin matrix composites, photosensitive resin was used as matrix, nano-SiC
with different particle sizes as fillers, silane coupling agent KH550 as surface treatment agent for treating the fillers, the photosensi-
tive resin/nano-SiC composites were prepared by using surface forming UV-curing 3D printing technology. The results show that
photosensitive composites with larger nano-SiC particle size present lower viscosity and facilitate the flow of resin in the printing
process at the same nano-SiC content. Combined with Beer-Lambert model equation, it is found that when the filler content is the
same, under the same exposure energy, the photosensitive composite with larger nano-SiC particle size displays better cure depth
and cure speed, which is conducive to print forming. The effects of nano-SiC with different content and particle sizes on the shore
hardness and curing shrinkage of the photosensitive resin are different. With the increase of nano-SiC content and the decrease of
nano-SiC particle size, the shrinkage of the photosensitive composite gradually decreases, and the forming accuracy improves, but
the shore hardness increases first and then decreases with the increase of nano-SiC content. When the content of nano-SiC with 50
nm of average particle size is 1% of photosensitive resin prepolymer mass, the shore hardness (HD) of the photosensitive composite
reaches the maximum value of 93.1.

Keywords : UV-curing 3D printing ; nano-SiC ; particle size ; composite ; curing characteristics ; shrinkage ; hardness
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