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Optimization of Surface Smoothing Process for Nylon Parts Fabricated
by Laser Sintering Based on Orthogonal Tests
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Abstract: Steam surface smoothing treatment, as an important method for enhancing the surface quality of laser-sintered
nylon parts, exhibited significant influence on the surface quality and performance of the components through its process
parameters. In the article, the effects of solvent volume, solvent volume fraction, treatment temperature, and treatment
time on the surface roughness of nylon parts were investigated. The orthogonal test method was employed to optimize the
parameters of the surface smoothing process. The results were analyzed using orthogonal test range analysis, variance
analysis, and process validation. Finally, the optimal process parameters were determined as follows: Solvent volume of
9 mL, steam solvent volume fraction of 95%, treatment temperature of 60 °C, and treatment time of 10 min. Under these
process parameters, surface smoothing treatment can effectively improve the surface quality, mechanical properties, and
waterproof performance of the manufactured parts, thereby broadening the application areas of 3D-printed nylon parts.
Keywords: Surface roughness; Surface smoothness; Surface quality; Mechanical properties
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