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Determining Optimal Build Orientation in Fused Deposition Modeling for Minimizing Post
Machining by Using Genetic Algorithm.

D. K. An(Research Int. Mecha. & Tech., PNJ), H. C. Kim(Mechenical Eng. Dept., YJ), H. J. Yang, L. Y. Lee, T. S.
Jang(Pilot Cent., HC), H. D. Jeong, S. H. Lee(Mechanical Eng. Dept., PNJ)

ABSTRACT

Fused Deposition Modeling (FDM) parts are made by piling up thin layers that cause the stair stepping effect at the
surface of FDM parts. This effect brings about poor surface roughness of the part and requires additional post machining such
as manual finishing that is detrimental to the part geometry and time consuming. Determining optimal build orientation for
FDM parts can be one solution to minimize the post machining. However, by using the CAD model, calculating the optimal
build orientation is impractical due to heavy computing process. In order to calculate the optimal build orientation with high
speed, the surface roughness model based on measured data and interpolation is newly developed in this research. Also, the
genetic algorithm (GA) is applied for acquiring reliable solution. Finally, It is verified from the test that the presented
approach is very efficient for reducing the additional post machining process for FDM parts.

Key Words : Rapid prototyping(# 43 3); Rapid tooling(# 4% %); Fused Deposition Modeling(FDM); Surface
roughness(E % 7 & 7]); Post machining(3-7}3); Parts orientation( % &3 3 " &); Genetic algorithm (F- %
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Fig. 1 Surface profile schema of SL part surface

Simple Suntaca Roughoess Mode!

012
[ S [UTTU ST S FOURTUUS SURUUPN SRR ]
Enue ......................................... ~
i
TR T NS // ____________ |
]
&
2
BTV S s N e S Ao i
@ 4
[P R SRR SERRERT DIPLPRI AN CRP IO / --------------------- e
: /
o i
0 20 40 €0 ES) 0 tza 140 180 160

Surface Angle(deg.)

Fig. 2 Simple surface roughness model for SL part
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FDM Surface Roughness
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Fig. 4 Measured surface roughness data of FDM part
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(a) Initial direction (b) Optimized direction
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Fig. 6 Verification for optimal build direction by oval
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Time(sec) 257 49
Initial areamb?) 37.49 287 .83
Final arsa(mb’) 25.32 139.14

Table 1 Result of computing time and post-machining area
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