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Tribological Properties of Wedge-Shaped Crown Texture on Surface of 3D Printed Photosensitive Resin
Li Hao, Gao Peng, Chen Wengang, Yin Hongze, Wu Huajie, Wei Xuan
(College of Machinery and Transportation, Southwest Forestry University, Kunming 650224, China)

Abstract : In order to study the tribological properties of the wedge-shaped crown texture on the surface of photosensitive
resin, C-UV9400A photosensitive resin was used as the material, and the wedge-shaped crown texture samples with smooth surface
and different texture area occupancy rate were prepared by 3D printing stereo lithography apparatus technology. The tribological
properties of the surface-textured photosensitive resin were tested on the MRTR multifunctional friction and wear tester, and the
macroscopic morphology of the texture was observed by a stereo microscope. The effect of different loads (5,20 N) and different
rotational speeds (100,200,300 r/min) on the tribological properties of samples with different texture area occupancy rates (10%,
15%,20%,25%,30%,35%,40%,45%,50%) were explored. The analysis of the finite element analysis software Fluent shows that
the existence of texture causes cavitation in the oil, which inhibits the formation of negative pressure. The positive pressure of the oil
film increases, which effectively improves the bearing capacity of the oil film. There is eddy current phenomenon inside the texture,
which plays a positive role in the adsorption of wear debris. An increase in rotational speed results in a further increase in the oil film
carrying capacity. Compared with the smooth surface sample, the textured sample has a lower friction coefficient, and the texture
area occupancy rate of 35% has the best friction reduction and anti-wear effect in most working conditions.

Keywords : 3D printing ; stereo lithography apparatus ; photosensitive resin ; texture ; cavitation ; friction and wear ; texture
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