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Process planning method for additive manufacturing with consideration of post
machining process
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The objective of this research was to automatically optimize shape of the
support set for additive manufacturing, taking into account the various conditions required in the
finishing machining process. The uniqueness of this research lies in the fact that it tries to solve

problems by developing a means to predict the machining error in advance and feed forward the
problems to the previous step of additive manufacturing. For this purpose, we have developed a new
system that uses FEM models to predict deformation of the workpiece caused by the placement of
supports and the loaded force when the supports are removed, and to plan the order of support
removal, tool path, and tool posture that minimize the deformation of the workpiece shape.
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Fig. 3 Flow of the proposed planning system

i mor e . Collision evasion

d
(i) Arrangement of the supports (i) Collision detection (iii)  Estimation of deformation
and accessibility estimation in removal process

Fig. 4 Images of the simulation process in the proposed system
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Fig. 8 Blade model and generated support arrangement

Fig. 10 Distribution of surface deformation in support removal process

Table 1 Results of FEM analysis about maximum deformation in support removal process

Model (a)

Removal order pattern Right of root | Left of root | Center of tip | Weakest point
Maximum displacement [mm] 0.5207 0.5559 0.5527 0.3977
Model (b)

Removal order pattern Right of root | Left of root | Center of tip | Weakest point
Maximum displacement [mm] 0.3994 0.4925 0.225 0.2217
Model (c)

Removal order pattern Right of root | Left of root | Center of tip | Weakest point
Maximum displacement [mm] 0.2726 0.5804 0.5182 0.3491
Model (d)

Removal order pattern Right of root | Left of root | Center of tip | Weakest point
Maximum displacement [mm] 0.5511 0.4971 0.3392 0.2556
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