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Influence of FDM 3D-printing Process Parameters on-Mechanical Property of PLA Sample
Bai He', Su Yahui', Wang Hexin', Liu Yaming* *, He Shilei* *, Zhang Zhengeng®
(1. College of Mechatronics and Informatics, Baoji Vocational &Technical College, Baoji 721013, China+; 2. Welded Pipe Research Institute of Baoji
Petroleum Steel Pipe Co., Ltd., Baoji 721008, China ; 3. National Petroleum and Gas Tubular Goods Engineering Technology Research Center,
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Abstract : This paper reported a study on the effect of FDM 3D-printing process parameters such as layer thickness, filling
rate, printing temperature, filling speed, contour thickness on the mechanical property by using orthogonal test with five-factors and
four-levels. The main factors affecting the mechanical properties of PLA parts were determined. The most significant influence factor
is contour thickness and the least important factor is printing temperature. The optimal property sample can be obtained with the layer
thickness 0.15 mm, filling rate 40%, printing temperature 210°C, filling speed 60 mm /s and contour thickness 1.6 mm.Mathemat-
ical model of the FDM 3D-printing process parameters and PLA sample mechanical property was bulit by using regression analysis
and verified by using samples made by different printing parameters. The verification results show that the model error is lower than 5%
and reliability is high. This model will be helpful for producing FDM 3D-printing parts.

Keywords : orthogonal test ; FDM ; polylactic acid ; mechanical property ; process parameter ; mathematical model
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Ky 26.51 27.21 26.68 27.38 28.44
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