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Optimization of Light-Curing 3D Printing Process Parameters of
Photosensitive Resin Modified by Zinc Oxide
Zong Xuewen, Tian Hang, Liu Liangjing, Ni Mingyou
(College of Mechanical Engineering, Xi‘an University of Science and Technology,
Institute of Additive Manufacturing Technology, Xi'an University of Science and Technology, Xian 710054, China)

Abstract : In order to study the deformation rate and hardness of zinc oxide modified photosensitive resin molded parts, the
parts prepared by light-curing 3D printing technology were used as the research object, and the critical exposure and light transmis-
sion depth of the modified photosensitive resin were used as the basis, the influences of three printing process parameters, such as
layered thickness, exposure time and light-off time, on deformation and hardness of model parts were obtained through single factor
experimental analysis. The final selection of layer thickness is 0.04,0.06,0.08 mm, the exposure time is 10,12,14 s and light-off
time is 8,10,12 s, as the three horizontal values of the three different factors in the orthogonal experiment. The signal-to-noise ratio
and the best combination of printing process parameters on the deformation rate and hardness were obtained by calculation. The re-
sults show that with the increase of the layered thickness, exposure time and light-off time, the deformation rate of the printed parts
tends to decrease and then increase, the hardness of the printed parts tends to increase and then decrease. Through analysis and cal-
culation, the optimal process parameters are the layer thickness of 0.05 mm, the exposure time of 11 s and the light-off time of 9 s.
The overall deformation rate of the turbine blade printed with the best combination of process parameters is 0.44% and the hardness
is 95.5, the surface of turbine blades is smooth and no staggered layers, which meeting usage requirements.

Keywords : zinc oxide modified photosensitive resin ; orthogonal experiment ; process parameter ; deformation rate ; hardness
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