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Abstract ;: The low surface quality of products seriously affects the development of the fused deposition modeling
(FDM) process. It is a very effective way to improve the surface roughness of FDM molded parts by constructing
a parameter model through the roughness forming mechanism. The roughness of the horizontal surface in some
FDM printing device was taken as an example. Based on the geometric mechanism of roughness, a regression
model based on three main process parameters was proposed by researching the profile of extruded filament sec-
tion shape fitted by the parameter cubic curve and the multi-segment straight line. An effective prediction model
for selected parameters was established by the method of nonlinear partial least squares regression (PLSR) based
on spline transformation afterwards. In order to verify the model, the experimental data which were not included
in the samples of the regression model under different process parameters were tested. The influence of process
parameters on the horizontal surface roughness was analyzed. Thus, the efficiency of predicting horizontal surface
roughness was improved and relevant experience and knowledge was obtained.
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Fig.1 Cross-section of extruded filament
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Fig.2 Cubic parametric curve
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Fig.3 Elevation of sedimentary interstitial spaces
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