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Optimization of Process Parameters for 3D Printing Warpage Deformation based on FDM
Yan Cunfu', Qiao Xuetao', Guo Xiaohong’, Zha Baoxiu’
(1. School of Mechatronics Engineering, Zhongyuan University of Technology, Zhengzhou 450007, China ;
2. Zhengzhou Tanglong Mechatronics Co., Ltd., Zhengzhou 450007, China)

Abstract : The warping deformation of fused deposition modeling (FDM) 3D printed parts was studied based on the orthogonal
experiments. The influences of parameters which include forming temperature, nozzle temperature and forming speed on FDM 3D
printed parts warping deformation were studied. The optimal combination of process parameters is obtained by the range analysis and
variance analysis method. The results show that the optimal parameters are forming temperature 70°C, nozzle temperature 235°C and
forming speed 45 mm /s, and the minimum deformation reaches the smallest value of 0.409 mm. The rank of the significant pa-
rameters affecting the warping deformation of the formed part is : forming temperature > nozzle temperature > forming speed. The
warping deformation of formed part decreases with the increase of forming temperature, first increases and then decreases with the
increase of nozzle temperature, and first decreases and then increases with the increase of forming speed.

Keywords : fused deposition modeling ; orthogonal test ; warping deformation ; process parameter
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