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TTEPIAHYEH

Ty ogoipe mg tétapms Buwpnyovicic Emovdotaong, ot YNQIoKEG  TeyvoAYieg
EVOOUOTOVOVIOL GUVEXDG 0Tig Sudaciss mopaymyng Tpoketpévon va PeAtindei N aomaotio
TOV GUOTHHATOG, Va mapokorovlobvral pe axpifieie ot Swdwacisg avtés ko Tehkd vo
Pertictomowotvrar. Mo va avapetomorody wotd ta {neipate, mpénel va avorTuyBov
TPONYpEVeg TEXVIKEG Tposopoinong 6rwg 10, Pngiakd Aldupe (DT). Emmhéov, 1o obyypova
oveTApete napeywyis PaciCoviar omy evoopdtoon pn copPatikdy ketepyeciby, OnWS 1
HMpooberuct) Teyvoroyin (AM). Qg ek totzon, 0 avrikeinevo ouTHC TG SwtpPiic etvar va.
oxedLdoet kat va ovarThEet Lva ymeoxd Sidvpo yie ™y Moviehoroinen Zvvenypévng EvonéOeone
(FDM). O oxomog tov Pnguocod Awdbuov, sivol vo evoopaThoeet evotnTeg oE0hoynong
mowTTag Kot vo, SmuuovpyReel e Paon Sedopévav yu v nopekorovbnen dhov Tov
amotelecpdToOv Tov mEPGpaTos. Ba dnpovpynBoby exlong kot Bu evooputmoty Tpocheteg
povideg, dnmg avnoTEBNUION TOV ETTTOOEMY Thg EKTOR®ONS, KOOGS Kut Kabnhotikés Siemapic
mov Qo emipémovy oTOVG YPioTEG VUL EALYROUY KAl VA TapUKOAOVOOHY TNV KOTdoTaeon Tou
HnYovipatog ond andotacn. Kotd cuvémew, pio omd tig Bucucég évvoieg avtiic g SaTpLig
elvar o oyedopdg mg pofic TANpoopY petald Tmv Tpouvepepbivimy EVOTHTOV Yt N
Pehnotonoinon tov nopapttpov g Swdiaciog FDM kot tor my eAuyotomoinem tov ypdvou
KoL TV ®OPOY 1oV mpokaAoUvToL ard avBphrvo Adbog. H epappoyn Tov mpotewduevou

rhaiciov Paciletar oy evempdtmon korddiniov Swiey emtkowvaviog,
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ABSTRACT

In the realm of the fourth Industrial Revolution, digital technologies are constantly
integrated in Manufacturing processes in order to improve system reliability, monitor processes
accurately and ultimately optimize processes. In order to tackle these issues, advanced simulation
techniques such as Digital Twins (DT) have to be developed. Further to that, modern
manufacturing systems are based on the integration of non-conventional processes, such as
Additive Manufacturing (AM). Therefore, the scope of this thesis is to design and develop a Digital
Twin based framework for Fused Deposition Modeling (FDM). The purpose of the Digital Twin
is to integrate quality assessment modules, and setup a database for monitoring all the experiment
results. Additional modules will also be created and integrated, such as compensating the effects
of printing, as well as immersive interfaces enabling the users to control and monitor the machine
state remotely. Consequently, one of the key concepts of this thesis is the design of the information
flow between the above-mentioned modules for optimizing the FDM process parameters, and thus
minintize time and resources caused by human error. The implementation of the proposed

framework is based on the integration of suitable communication channels.
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