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Table 1 Linguistic variables for the weight of importance
of each criterion and their corresponding fuzzy

numbers

Definitely unimportant (0, 0, 1/8)
Very unimportant (0, 1/8, 2/8)
Unimportant (178, 2/8, 3/8)
Slightly unimportant (2/8, 3/8, 4/8)
Middle (378, 4/8, 5/8)

Slightly important (4/8, 5/8, 6/8)

Important (578, 6/8, 7/8)
Very important (6/8,7/8, 1)
Definitely important (7/8,1, 1)
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Fig. 7 Point data orientation of the knob optimized for
SLA using the proposed algorithm

Fig. 8 Point data orientation of the spine optimized for
SLS using the proposed algorithm
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Fig. 9 Optimal orientation minimizing the build time for
SLS; (a) Point data and (b) STL model

(@)



WMEY - G- OB

S YFEA A 2d A0z

o}zl 9] Fig. 10 & SLA FANA spine D&
AR wf W AANE Hi33e 28 AAE
BogEo 20 3 diolHE AMESAY STL 2Y
S A" wH E‘ﬂ 7%7‘&71—“‘1— Hisle HY =¥
4 gloh whebA, AQE
Z2¥ L A% =28 AAE
H,

e Asd 5 3tk

%]_ a—‘—-‘j/]‘\zzx:‘g‘ 25}71(:1

2748 4 s 5854

(b)

10 Optimal orientation minimizing the surface
roughness for SLA; (a) Point data and (b) STL
model

(a)
Fig.

7. 8 R F A

2 A7elxe 7189 sTL Bde] ohlz} =
A dHolHERH AiHes stoldstan 3
Azats A4 A2 As A dolg Y
28 QA eSS AYsh AL
e BES 28 A A 2 9BL
£W AATIG ARAE mEst] 53
Adsta #x) FEAE AHget] ©d &
A HAZ AR o] AR 291 A
7l 71€9 AH8Ed d@d JAFE st ohet
A HES EWE BEABIE §2 A e
Y T2oAS Agst JI2FE W ALY
A 2d¥ ik
At ¥Ee AeHor 23 AHE 24
stel A W8S AT B opy ojd A7
AN AM=stAl Gk A odelEe 23 AAE
2% & doed 2 9497 QA gdeR &
A A dolHRFEH HE2FS olfstq HES
A 5 =S 7] 2HE HH 23 29,
A odelEd AR e gold HlHE
Y 5 e xS /Ndel Fasita o

AA

oo 2ol B jmoL

. i:l ) rulm

2
-
L
=
=

-lNA .IIN m

10.

37

FI kg

Liu, G.H., Wong, Y.S., Zhang, Y.F. and Loh, H.T.,
“Error-based segmentation of cloud data for direct
rapid prototyping,” Computer Aided Design, Vol.35,
pp.633-645, 2002.

Wu, Y.F, Wong, Y.S., Loh, H.T. and Zhang, Y.F.,
“Modelling cloud data using an adaptive slicing
approach,” Computer Aided Design, Vol.36, pp. 231-
240, 2004.

Hur, J. and Lee, K., “The Devélopment of a CAD
Environment to Determine the Preferred Build-up
Direction for Layered Manufacturing,” International
Journal of Advanced Manufacturing Technology,
Vol.14, pp. 247-254, 1998.

Pham, D.T.,, Dimov, D.T. and Gault, R.S., “Part
Orientation in Stereolithography,” International
Journal of Advanced Manufacturing Technology,
Vol.15, pp. 674-682, 1999.
Lin, F, Sun, W, Yan, Y,
minimum process error for layered manufacturing
fabrication,” Rapid Prototyping Journal, Vol.7, No.2,
pp. 73-8,2001.

Masood, S.H., Rattanawong, W. and Iovenitti, P,
“Part Build Orientations Based on Volumetric Error

“Optimization with

in Fused Deposition Modeling,” International
Journal of Advanced Manufacturing Technology,
Vol.19, pp. 162-168, 2000.

Alexander, P, Allen, S. and Dutta, D., “Part
orientation and build cost determination in layered
manufacturing,” Computer Aided Design, Vol.30, pp.
343-356, 1998.

Xu, F.,, Loh, H.T. and Wong, Y.S.,
and selection of optimal orientation for different

Rapid Prototyping

“Considerations

rapid prototyping systems,”
Journal, Vol.5, pp. 54-60, 1999.
Thrimurthulu, K., Pandey, PM. and Reddy, N.V,
“Optimum part deposition orientation in fused
deposition modeling,” International Journal of
Machine Tools & Manufacture, Vol.4, pp. 585-594,
2004. .

Byun, H.S. and Lee, K.H., “Optimal part orientation
of rapid prototyping using a genetic algorithm,” Proc.
the 34™ International Conference on Computers and



WEH - ZA olud ;B

3

43

i3
o}

A A2n2d Aws

12.

14.

Industrial  Engineering, San Francisco, CA,
November 14-16, 2004,

. Lee, K.H., Woo, H. and Suk, T, “Point data

reduction using 3D grids,” International Journal of
Advanced Manufacturing Technology, Vol.18, pp.
201-210, 2001.

Reeves, PE. and Cobb, R.C., “Surface deviation
modeling of LMT processes — A comparative
analysis,” Proceedings of the Fifth European
Conference on Rapid Prototyping and Manufacturing,
University of Nottingham, UK, pp. 59-77, 1995.

. Chen, C.T., “Extension of the TOPSIS for group

decision-making under fuzzy environment,” Fuzzy
Sets and Systems, Vol.114, pp. 1-9, 2000.

Mitsuo, Gen and Runwei, cheng, “Genetic
Algorithms and Mechanical Design,” JOHN WILEY
& SONS, INC., 1997.

38



