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The Influence of Curing Depth on The Products Properties and Precision of UV-Curing 3D Printing
Shen Jinfu, Zhou Zhixiang,Cao Sheng, Yu Min, Han Xiaoyu
(School of Biological and Chemical Engineering, Zhejiang University of Science and Technology,Hangzhou 310023, China)

Abstract : In order to produce high-quality products, the relationship between printing parameters, curing depth, mechanical
properties and precision of products was investigated. The effect of printing parameters on curing depth was initially analyzed by
response surface methodology. The experimental results show that the exposure time has the most significant effect on curing depth
comparing with curing power and temperature. Additionally, the influence of curing depth on the mechanical properties and preci-
sion of products was studied by investigation of the tensile strength, gelation rate, Z-axis (vertical) and X-Y-axis (horizontal) dimen-
sions of curing products at different curing depths. The results show that the printing parameters directly affect the mechanical prop-
erties of the products. However, the differentials of mechanical properties could be reduced after the secondary curing. As the curing
depth increases, the products precision decreases in the Z-axis, while the precision in the X-Y-axis increases followed by a decrease.
Furthermore, although the line width is not expanded to the design size, the UV overflow causes the adhesion and blocking of small-
pitch feature structures as the curing depth increases. Based on the optimization of printing technologies, a microfluidic chip with a
high-precision transparent channel structure was successfully prepared under a curing depth of 0.1 mm.

Keywords : 3D printing ; response surface ; curing depth ; mechanical property ; precision
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