WERIR A CAAET 2003 UL AR -REMEA (il LGz

A —
HExESH MY
HEA'@EEI|2E et 7|HB

fjo

o
g

o AlAE

(o]
T =

b, ol (EFatev| g8 7S5

A Decision Support System for the Selection of a Rapid Prototyping Process

Hong-Seok Byun and Kwan H. Lee(Dept. of Mechatronics, K-JIST)

ABSTRACT

This paper presents a methodology to be able to select an appropriate RP system that suits the end use of a part.
Evaluation factors used in process selection include major attributes such as accuracy, roughness, strength,
elongation, part cost and build time that greatly affect the performance of RP systems. Crisp values such as
accuracy and surface roughness are obtained with a new test part developed. The test part is designed with
conjoint analysis to reflect users’ preference. The part cost and build time that have approximate ranges due to
cost and many variable parameters are presented by linguistic values that can be described with triangular fuzzy
numbers. Based on the evaluation values obtained, an appropriate RP process for a specific part application is
selected by using the modified TOPSIS(Technique of Order Preference by Similarity to Ideal Solution) method.
It uses crisp data as well as linguistic variables, and each weight on the alternatives is assigned by using pair-
wise comparison matrix. The ranking order helps the decision making of the selection of RP systems.
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Fig.1 Triangular fuzzy number(TFN)
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Table 1 Linguistic variables for the ratings of qualitative
criteria

Terms of linguistic variable Fuzzy number

Very-very low(VVL) A,=(0,0,1/8)
Very low(VL) Ay =(0, 1/8,2/8)
Low(L) A;=(1/8,2/8, 3/8)

Slightly low(SL) As=(2/8,3/8, 4/8)

Medium(M) As=1(3/8, 4/8, 5/8)
Slightly high(SH) A= (4/8,5/8, 6/8)
High(H) A;=1(5/8,6/8,7/8)
Very high(VH) =(6/8,7/8, 1)
Very-very high(VVH) Ag=(7/8, 1. 1)
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Table 2. Levels and attributes of the test part for conjoint

analysis
Attribute
Level Part ;
size(mm) Feature type Feature size(mm)
1 100x100x20 Freeform Less than 20
2 200x200x40 Primitive 20~40
3 300x300x60 Both Larger than 40
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Table 3. The ratings of major RP systems

A
Al

ol 14

A S T E C B
SLA3500 120 65 65 5 VH M
SLS2500 150 125 40 85 VH M
FDMS8000 125 21 30 10 H VH
LOMI1015 185 20 25 10 SH SL
Quadra 95 35 30 6 VH SL
2402 600 15.5 5 1 VVL VL
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Table 4. The rank of RP systems according to closeness

coefficient
Wa Wg
Ci' rank c’ rank
SLA3500 0.4516 4 0.8353 2
SLS2500 0.4250 5 0.7060 3
FDM8000 0.3009 6 0.5799 4
LOMI1015 0.5686 2 0.5552 5
Quadra 0.5039 3 0.8427 1
7402 0.6640 1 0.1721 6
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