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3D Printing Process Strategy of SLA Photosensitive Resin based on Response Surface Method
Guo Xiaofeng, Wang Tan, Cui Lujun, Gu Minghui
(School of Mechanical & Electrical Engineering, Zhongyuan University of Technology, Zhengzhou 450000, China)

Abstract : The 3D printing process of stereo lithography apparatus (SLA) photosensitive resin was studied with comprehensive
consideration of printing accuracy, specimen strength and time efficiency, then an intelligent process strategy software package was
developed for different requirements. The forming error measurement, tensile strength test and printing time statistics were carried
out on the molding specimens with different process parameters. Based on the response surface method, three key process parame-
ters, namely laser power (percentage of maximum laser power of equipment), scanning speed and scanning space, were used as input
variables to carry out the box-Behnken test with three factors and three levels. The stepwise regression method was used to eliminate
the insignificant variables, and the quadratic regression equation was fitted to make multi-objective predictive analysis of the test re-
sults, so as to obtain three different process strategy packages. The experimental results show that the process parameters ranges are
33%-35% of laser power,4 300—4 500 mm/s of scanning speed and 0.16-0.18 mm of scanning interval in the quality mode (forming
error and tensile strength are preferred). In the speed mode (printing time is preferred), the process parameters are 30%—32% of laser
power, 6 600-6 750 mm/s of scanning speed and 0.18-0.2 mm of scanning interval. In the equalization mode, the process param-
eters are 35%-37.5% of laser power, 5 100—-6 500 mm/s of scanning speed and 0.1-0.15 mm of scanning interval.

Keywords : stereo lithography apparatus ; photosensitive resin ; process strategy package ; response surface method
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