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Development of an Expert System for Rapid Prototyping Machine Selection

1. Y. Chung, I. L. Yi, B. W. Choi (Korea Institute of Industrial Technology)

ABSTRACT

There are more than five dozen different RP(rapid prototyping) systems in the world and they are fairly expensive. All
those systems have different capabilities and requirements in that each of them gives different tolerance, application field and

part strength, etc. This situation may cause a problem of selecting an appropriate RP system. This paper presents an expert

system, utilizing an algorithm that is composed up of rules to derive recommendations and answers to queries of the RP users

The expert system incorporates RP machines commercially available and adopts multi~selection criteria, namely, machine

price, accuracy, build size, adopted process, etc. In the expert system, forward reasoning method is adopted and external
spreadsheet for sub-data of the RP systems is used. The rules and knowledge are obtained from interviews and discussions

with RP vendors and users, appropriate research publications and other reference materials.
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- Application: F8 58 Eo} (6)

- Accuracy : F1] AL E(S5)

- Machine price : 8] 712 ti(6)

- Buildsize: 28 715 Hdl 271(6)

- Material(before) : =0l *}%E]E‘ A @4)

- Material(after) : £ Eo] 2= E24 ZxT@)

- Layer thickness: 2% 7}53 A 1 X (5)

- Buildspeed : &% X (4)

- Process: 0|7} A FH(5)

- Support: Y HolA HAQ)

- Environment: FH] AFg 87 (2)

- Country: FH] Az} A7 245€E J&h@)
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Table 1 List of Selected RP Machines

Model Name Country Company
Viper si2 USA 3D Systems
SLA 3500 USA 3D Systems
SLA 5000 UsA 3D Systems
SLA 7000 USA 3D Systems
ThermoJet USA 3D Systems
Vanguard USA 3D Systems
PatternMaster USA Solidscape
ModelMaker USA Solidscape
FDM Maxum USA Stratasys
FDM Titan USA Stratasys
FDM#g000 USA Stratasys
FDM3000 USA Stratasys
FDM2000 USA Stratasys
Prodigy plus USA Stratasys
Dimension USA Stratasys
Z810 USA Z Corporation
2406 USA Z Corporation
2400 USA Z Corporation
E-DARTS Japan Autostrade
Solifrom 1000 Japan CMET
Solifrom 600 Japan CMET
SOUP 11 600GS Japan CMET
Soliform-500C Japan CMET
Soliform-250B Japan CMET
$J-200P Japan DENKEN
KSC-50N Japan Kira
PLT-A4 Japan Kira
5CS-3000 Japan Sony/D-MEC
5CS-8000 Japan Sony/D-MEC
SCS-1000HD Japan Sony/D-MEC
5CS-300P i | Japan Sony/D-MEC
Quadra Tempo Israel Objet Geometries
Objet Q“ad,TaM Israel Objet Geometries
EOSINT P 700 | Germany EOS GmbH
EOSINT § 700 | Germany EOS GmbH
EOSINT P380 | Germany EOS GmbH
EOSINT M 250 X| Germany EOS GmbH
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Fig. 1 Architecture of rule-based Expert system
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Fig. 2 Assignment of confidence value to each RP

machine
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application_rating]= { Applicaction[
PP. g PP
~> [rating]={application_rare}*20
[application_rating] ={ Applicaction2
—> [rating] = [application_rate]°20
([application_rating '=0) &
((application_rating]!={ Applicaction] })
—> [rating] = [application_rate *(-20)
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PP g PP
—> [rating] = [application_rate[*(-20)
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Fig. 3 A part of rules matching user’s application
requirement
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Fig. 4 User interface of the expert system
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Table 2 Example of input data for a test
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Fig. 5 Output of the expert system for a test
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