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Tribological Properties of Rectangular Texture on Surface of 3D Printed ABS Material
Wu Huajie, Chen Wengang, Zhou Xiaofei, Yin Hongze , Wang Yuhao
(School of Machinery and Transportation, Southwest Forestry University, Kunming 650224, China)

Abstract : In order to study the tribological properties of the surface and texture of acrylonitrile-butadiene-styrene plastic
(ABS) materials, taking ABS filament with line width of 1.75 mm as the base material and using a 3D printer based on the UM ar-
chitecture, the smooth non-textured ABS samples and the textured ABS samples with rectangular micro-concave texture were pre-
pared by fused deposition molding (FDM) technology. The rectangular textured surface and smooth non-textured surface were simu-
lated and analyzed. The oil-rich friction tests of the textured samples were carried out on multi-functional friction and wear testing
machine, the wear scar morphology of surface texture was observed by stereo microscope, and the effects of different loads (5, 10,
20 N), different rotational speeds (100,200,300 r/min) on the tribological properties of the textured samples were explored. The fi-
nite element analysis software COMSOL analysis shows that the existence of the concaves causes cavitation in the oil, resulting in a
hydrodynamic lubrication effect, and the bearing capacity of the surface of the rectangular texture increases by about 2.54 times
compared with non-textured. The friction experimental results show that under different loads, the influences of the three rotational
speeds on the friction coefficient of the textured samples are different. At low rotational speed, the friction coefficient of the textured
samples wth low load is lower, while at high rotational speed, the lower friction coefficient can be improved with moderate load.
The anti-friction and anti-wear properties of the textured ABS sample are better when the load is 10 N and the rotational speed is 300
r/min, the average friction coefficient is as low as 0.022. Compared with the smooth non-textured ABS sample, the textured ABS
sample has better anti-friction and anti-wear effects.
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fect ; rectangular texture
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