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[Tolbdwpe.  Awmhopotovyov  Mnyovokdyov  Mnyovikod  EMIL,  mov 0o
npoayporonomOsl v Tetdptn 18 AskeuPpiov 2013, dpa 13:00, omv aibovoa
Yuvedpidoemv tov Topéa Mmnyavoroywkdv Kataokevdv & Avtopdtov Eléyyov
(Ktiprto M, g Zyoing Mnyavordywv Mnyovikdv Tolvteyveiodmoin —Zaypdeov).
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«ZopPoi 611 GCVUALEGT] TOV YPOVOV KUL TOV KOGTOVG avamTulng vE®V TpoiovTmv

ne ™ PofBsia Tov teyvohoyidy Tayeioc Kotaokeung [Ipototinov ku
Epyoleiovy
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AIAAKTOPIKH AITATPIBH

«Zvpfoin ot cvpmieon 1oV YPOVOL Kol TOL KOGTOVS avaTTUENS VEQV
npoiovTmv pe ) Pondera tov tervoroyiav Tayeiog Kataokevng
HpoTtotvtov ko Epyoieimvy»
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INEPIAHYH

H Swtpn) evidooetor Oepatikd oty €MGTNUOVIKY TTEPLOYN TOV MnYavoAOyIKO
Yyxedwaopod  Blopmyovikov  Tlpoidviov  oto  mhaicio tov  OAloxAnpopévov
Mnyavoroytkov Zyed1aGHov.

SoUPBAAAEL OTNV TTEPLOYN] QTN TPOTEIVOVTAG L0 OAOKANPOUEVT, TEKUNPLOUEVT] KO
ocvotnpotiky pebodoroyia, mpog ypNHon OUAd®V KOl QOPEMV GYESCLOD Kot
avimtoéng, Yo TNV omoTeEAEGUATIKN 0&lomoinon OA®MV T®V VEIGTOUEVOV Kol
Bewpovpévev oNUEPO MG EVOAOKTIKOV HEBOO®V TPMOTOTLIOTOINCNG, KOTA TN
SladKacion oXedACHOD Kot AvATTLENG VE®V TPOTOVIMV KOl KOTAGKEVADV, LE YVOLOVO,
™ pelwon Tov amautovpévon ¥pdvov Kot KOGTOVG, e Tautdypovn e£ac@AAlon TG
OLVOAIKNG mowdtntog Ttov mpoidvtog. H Otevepynbeica €pevva eotidleton oTIg
kowvotopeg peBodovg Tayeiog Koataokevne Ipwtotdmov (TKII) woar Toyeiog
Koataokeung Epyaieiov (TKE).

To avamtuyBév €vEMKTO KOl TPOGOPUOGILO GUGTNUA VTOCTNPENG OTOPACE®V
TPMOTOTLITOTOINONG KATA TN O18PKELNL TOL GYEOACHOV Kal avamTuéng, eival Baciouévo
omv avayvopiopévny pebodoroyion ™  Avoivtikng lepdpynong ywo  Afym
Amogpdcewv oe ITlolvmapapetpwcd IIpopAnuata. T v katevBovon g
Tp®TOoTLITOTOINOMG TTPOog evarlakTikég TKIL, vioBetel v opydvmon mAnpopopidv e
Yyeowokéc Bdoelg Aedouévaov kol mpotelvel o wANpN doun PAong TEXVIKOV
OedOUEVOV KO  TANPOGOPLOV  TEXVOAOYI®V kol ovotnudtov TKII, ywo tov
TPOGOIOPIOUO UECH XVOTNUATOS YToomnpiEng Amogpaons (XYA), towv ekdotote
oLUPATOV LE TOV EMOOKOUEVO EAEYXO GYESUGHOD, GLGTNUATOV & TOPOYWV KoL TV
€€’ aVTAOV TEAIKT] GUGTNUOTIKT ETAOY.

H pébodog mov avomtoybnke, ce eminedo Oedpnong Kot EVOOUATOONG GE OUTH
TPOTOTLTIOV TPAYUATIKOV OEGOUEVOV, DTOGTNPIYXONKE OO EKTETOUEVT] EVTOMIGUEVN
KOl GUGTNUOTIKY TEWPARATIKN €pguva kol épevva mediov otig teyvoroyieg TKII,
ewkoTepa oty te)voroyio Kataokevng pe EmdAinio ®OAAa Ztepeod YAukov
(LOM), aArd kot otic teyvoroyieg tng Kartaokevng pe Evandbeon Trypatog (FDM),
mg Xtepeomboypapiag (SLA) ko g unyxavovpyikris CNC «xoatepyoaciog o€
emuponéllieg  epyodeopnyoavéc.  AtgpeovnOnkav  mopdueTpor  YpOVOV-KOGTOLG,
dlayeipiong Ko TPocavaTOMGHOD KOTAGKEVNG, AmOdOOUEVNC aKpiBELRG S100TAGEMY,
TOWOTNTOG EMPAVEIDV, EPAPLOYADV KOl TEXVOAOYIKAOV TEPLOPIGUAV, a&lomoinong Tov
mopayopévev avtikelpévav TKIT pe pebBosovg TKE.



[Noa ™ peoadotiky vmoot)pién g Oweloybeicog €pevvag pHe TEPOUOTIKG
OTOTEAECUOTO  TTPUYLOTOTOMNONKAY  GUYKEKPIUEVEG YOPOUKTNPIOTIKEG TMAOTIKEG
epappoyég TKIT-TKE emidoyn tov omoiwv cupneptrappdvetor oty dtotpipi.

ABSTRACT

The doctoral thesis is thematically set within the scientific area of the New Product
Engineering Design with particular emphasis on the implementation of the Concurrent
Engineering Design principles.

The thesis contributes to this area through the development of a novel, integrated,
well documented and systematic methodology to be used by New Product design and
development teams for the effective utilization of all currently available prototyping
alternatives. The method’s main aims are the reduction of the required New Product
design time and costs while keeping intact an appropriately approved product quality
level. The conducted research focuses on the innovative Rapid Prototyping (RP) and
Rapid Tooling (RT) technologies.

The presented approach introduces a flexible and adaptable system for prototyping
decision support based on the proven Analytical Hierarchy Process for solving Multi
Attribute Decision Making (MADM) Problems. For the case of a Rapid Prototyping-
oriented prototyping solution it further adopts the Relational Database concept and
establishes a database structure for organizing technological data and information of
RP technologies and resources to back relevant Decision Support Systems (DSSs).
Extensive and focused experimental in laboratory- and field-research on RP
technologies, especially on Laminated Object Manufacturing (LOM) and, as well as,
on Fused Deposition Modeling (FDM), Stereolithography (SLA) and Desktop CNC
Milling has been carried out and taken into consideration. Parameters of time and
cost, prototype configuration management, building and orientation, prototype
dimensional accuracy and surface quality, technical specifications of the addressed
applications, processes’ limitations and RT-exploitation potential have been taken into
consideration.

Effectiveness and benefits of the developed methodology are demonstrated and
discussed in the thesis through a representative selection of typical industrial
applications from those realized during its development and evaluation.



