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Development of Decision-Support Algorithms to Select RP Process and Machine

B. W. Choi, 1. Y. Chung, I. L. Yi*, T. B. Kim(KITECH), Y. T. Keum (Hanyang Univ.)

ABSTRACT

It is usually difficult for a single user to have all the essential knowledge on various Rapid Prototyping processes and

techniques. It is therefore necessary to capture knowledge and experience of users of expert level into a decision-

system which provides quicker and more interactive way to select proper RP process and/or machine, rather than

support
reading

reports on benchmarking studies and comparing tables and graphs. In this paper two algorithms are presented, which may be

used in such a decision-support system, together with its applications. The one is an extended PRES(Project Evaluation and

Selection) algorithm which applies weighting factors of each attribute. The other is a LCE(Linear Confidence Equation)

algorithm which is proposed to apply user's input requirements as well as weighting factors.
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2.1 An extended PRES Algorithm
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Fig. I Flow-Chart of an Extended PRES Algorithm
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Fig. 2 Flow-Chart of a LCE Algorithm
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Table 2 Raw data to compare both algorithms

A B S T C
Process 1 10 40 30 40 50
Process 2 50 50 40 30 40
Process 3 40 10 50 20 30
Process 4 30 20 10 10 20
Process 5 20 30 20 50 10

¥ A accuracy, B: build size, S: tensile strength, T: time, C: cost
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Table 3 Application Results

= Extended
= =2 oled
IS ALE X2 PRES LCE
A 0.40 (DProcess 1
¢ p 5
B:0.15 AType (DProcess | %szz:zx
$:0.15 @Process 5 |rmmmm—o
T:0.15 (@Process 4 (DProcess 5
C:0.15 B Type ®@Process 1
®Process 4
A0S (DProcess 4
- 0. P 3
B:015s | ATwpe | DProcess4 %P“’CCSS
. Tocess 2
S:0.15 ®@Process 3 @TT
T:040 ®Process 2 rocess
C:0.15 B Type @Process 3
®@Process 2
. (DProcess 2
Y P 4
B:0.32 AType (DProcess 2 %P:ZZ:? |
§:0.12 @Process 4
T:032 @Process | @Process 2
C:0.12 B Type ®@Process 1
®Process 4
oo | O
B:0.20 A Type (DProcess 2 @Process 3
$:020 (DProcess 3 e
T:0.20 (DProcess 4 ggrocess ?
C:020 rocess
BT (DProcess 5
YPe @ Process 2
% AType : A(5) B(60), S(60), T(5) C(5
B Type : A(25), B(25),_ S(25), T(25), C(25)
#olA PRES d1e]Fel A9, 4 £48 7

Aol dig tigtol S A=E M)
o 248 dasgd. dndE
W AEA od B4 Age FeHom A

I Qo AE o

m?

25

Arldog pRES ¢negFa #o] 7hEXNTE 1
#H3at7] WZo|ty, F 2 HAo} g 74F A gk o}
oA == ticte] o3l confidence @S A=
Aolth /MEAE #dstA d=Ed A+ PRES ¢x
g&e ZE ke diE Tds ¢HE H9ste
g, ol EE 4o dislx] 2zt dietEo]l w55k
L2 o& raw data & TEY] wWEolr) o &
= PRES ¢ Fol dEFuz AygHASeS o
Q3= AL A 5 & Ak
4. B

RP 34 B AR E A F 7}11«1 ojat A

Z 9 2318]Z -~ Extended PRES & 118]& 3 LCE

Al EV SR It

58 etn g olge

2 A7 aTAEEd g ge Lo

adsch F A EndF

o gazd e viud g 2z
o

golstytt. arER £ o3

N

ut
e

A

0 oo oX mN mt O AN ofN 1 ot
>

& w data 7} obd RP 374 v A
of AAREE o] &3 oAIARR YA 2d H
A ¢ As Aoz Audn. FF wlXwiz
oH{E AHg&std RP ¥AH H ¥ AL A
AMARALDA 28RS FEHT Aol

B pEe AARATAA AW FA IMS Z
239 ATALAGe) N drel dvg
.

e ksl

Phillipson DK, “Rapid prototyping machine selection
program, M.Sc.thesis™, Arizona State University,

2. 1996Pablo Aragones, Eliseo Gomez-Senent and Juan P.
Pastor, "Ordering The Alternatives of a Strategic Plan
for Valencia(Spain)," Journal of Multi-Criteria
Decision Analysis Vol. 10, pp. 153 - 171, 2001.

Marvin Schaefer, "A Mathematical Theory of Glabal
Program Optimization," Prentic Hall, 1973.

4, D. T. Pham, R. S. Gault, "A Comparison of Rapid
Prototyping Technologies,” International Journal of
Machine Tools & Manufacture, Vol. 38, pp. 1257 —
1287, 1998.

(9% ]

5. WY, ojQW, AW, rAezggu] HAL
g ARIF A28 AL v AFARIR &

A5} 4o 2] %= 2 3., pp. 632-635, 2002



