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Research on the Relationship between FDM Process Parameters and Part Accuracy Based on Grey Rela-
tional Analysis
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Abstract : Three directions (X, Y, Z) part accuracy of 16 groups of polylactic acid (PLA) parts with different FDM 3D-print-
ing process parameters(layer thickness, worktable temperature, printing temperature, filling speed, filling path)were tested and ana-
lyzed by using L,(4") orthogonal test. In each direction, the influence of every factor and the best process parameters combination
were determined. On this basis, the gray relational analysis method and range analysis were used to establish the multi-objective op-
timization model which can obtain the best dimensional accuracy part. The optimal process parameters are layer thickness 0.15 mm,
worktable temperature 55°C, printing temperature 220°C, filling speed 45 mm /s and filling path concentric. At last, the verifica-
tion test was carried out. The results show that the model reliability is high. This model could supply references for improving FDM
3D-printing part accuracy and optimizing process.

Keywords : polylactic acid ; grey relational analysis ; orthogonal test ; FDM ; process parameters ; accuracy
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