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EuxaploTieg

H napolioa PeTanTuyiakr epyacia eknovnOnke katd Tnv Bepivr nepiodo Tou Akadnuaikou ‘EToug 2022-
2023, orta nAaiola Tou AlaTunuatikoU [poypdupaTog MeTanTuxiakwv 2noudwv  «AOPOoTATIKOG
>xedlaopoc kal Avaluon Kataokeuwv» Tou EBvikoU MetooBiou MoAuTexveiou und Tnv enifAewn Tou
Kaényntn k. XapaAaunou FavTe. Mpiv TV napouciaon TnG epyaciac, 6a noeka va ekppacw TIC BEPUES
Hou euxapioTieg oTov eniBAENovTa KabnynTr Wou, k. Xapahauno Favre yia Tnv noAUTIUN kabodriynon
TOU Kal TNV €umoToolvn nou Hou €0ei€e va aoxoAnbw MPeE €va TOOO evOIQMPEPOV Kal MPWTOTUMNO
avTikeiyevo. Enionc Ba nbeAa va euxapioTiow Toug unowngioug O10akTopes Mewpylo Kalakn kal
2Tépavo BoUAyapn yia Tig NOAUTIHEG CUMBOUAEG TOUG Kal TIG NAPEPPATEIG TOUG KATA TNV KNOVNON TNG
epyaoiac. TéAoc Ba rBeha va suxapioThow Tov Kadnyntn Tng Iatpikng ZxoAng Tou EKMA k. ZouAtavn
KwvoTavTivo, yia TNV NOAUTIUN CUVEICPOPA TOU OTIG GUHBOUAEG kal MANPOMOPIES 1aTPIKOU XApaKThpa,
ol OMoieg ATAv anapaiTnTEG yia TNV €KNOvNon TIG napoloag HETANTUXIAKAG £pyaaiac.



AQiEpwaon

H napoloa epyacia agiepwveTal oToug yoveig Jou Niko kal Apyupw Kadwg kai atnv adep@n Hou
Mapiagleva, nou Ye Tnv BonBeia kal TV oTAPIEN TOUC OAA Ta XPOVvIA NPONTUXIAKWY Kal HETANTUXIAKWOV
onoudwv, KaTAPEPAa va anokKTow OAa Ta epodia Kai TIC YVWOEIG NoU £Xw GNUEPA.
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NEPIAHWH

O1 KnOePOVEG anovOUAIKNAG OTAANG anoTeAoUV €EWTEPIKN OTNPIEN TOU avBpmnivou koppoU yia TNV avTILETWNIOoN
TNG OkoNIWaNG KUpIwG aTIG epnPIKEG NAIKieG. O napadoaiakoi KNdePOveSG dnuioupyoloav duoPpopia oToug aoBeveig
Kabwg NpOokeITal yia Bapiég kal oyKWAEIG KAaTaokeuéG. O aUyXPOoVeG analTnOEIG Kal Ol VEEG TEXVOAOYIEG YevvoUv TN
duvaTtoTnTa oxediacpoU Kkal napaywyng eUXpnoTwy, eEAAQPI®V Kal BEATIOTOMOINUEVWY KNOEPOVWV OMOVOUAIKNAG
othAnG. H napouca epyacia enikevrpwveral aTnv diepelivnon Tou apxikoU oTadiou autny Tng diadikaciag nou
anoTeAel n apiBUNTIK MPOCOMOIWON TUMIKWY KNJEUOVWY OMOVOUAIKNAG GTAANG MPOKEILEVOU va UMOAOYIOTEN N
dopikny Toug oupnepipopd. AEonoiwvtag apxeio CAD To onoio dnpioupyndnke and odpwon UQICTAPEVOU
kndepova onovOuAIKNnG aTAANG dnpioupynBnke apiBUNTIKO NPOCOMOIWHUA OTO AOYIOHIKO NENEPACHEVWV OTOIXEIWV
Abaqus CAE. Bacgikdé oTtddio yia Tnv dnuioupyia apiBuntikol npocopoinpaTog €ivai n napadoxn Asiroupyiag
Kndepova We IPAvVTEG Npoodeong oTnv niow own kal Unap&ng unooTnPIKTIKWV Ha&IAapiov €0WTEPIKA TOU
kndepova, Ta onoia cupBAAouv oTnv avanTu&n dIopBwWTIKWV SUVAHUEWY OTOV OKEAETO TOU agBevoUG [E OTOXO TOV
nepIopIoNd TNG avantuéng Tng kAiong Tng onovduhikng oThAnG. ZUuwva Pe TNV napanave napadoxn
dnuIoupyouvTal JIAPOPETIKA gevdapia GOPTIONG Ta onoia aglornololv w¢ dedopéva ApKETEG NAPAUETPOUG ONWG Ta
MNXaVIKa XapakTnpIoTIKa OIapOPETIKWV UAIKWY, OIapOpPETIKA ndxn OIaToung kndepdva, GuvopiakeéG OUVONKEG,
emBal\opeva @opTia Kal PETAKIVAOEIG kabwg Kal TIG NAPAPETPOUG yia TNV MPOCooiwon TnG aAAnAenidpacng
kndeWova kal avBpwnivou oopaTog. H Xprion Wn ypapuik®v avaAloewv Kpibnke avaykaia e€aitiag Tng yewdeTpiag
Kal TNG aMnAenidpaong owpaToG-kNdEPOVA NPOKEILEVOU va PNopEdouv va napaxbouv Ta kaTaAAnAa kai akpipn
anoTeAéopata. Ta anoteAéopara Ta onoia €§ayovral agopolv TIG avanTUOOOWEVEG TACEIG OTNV EMIPAVEIA TOU
kndeWova, TIG NApaUopPpWOEIG KABWG Kal TIG NIECEIG OTO avBpwnIvo owUa Tou acBevolc, Ta onoia prnopolv va
agonoinbolv o€ peTENEITa BripaTa yia Tnv BeATioTonoinon Tng TornoAoyiag Tou apifunTIKOU MPOCOMOIMHATOC
MPOKEIJEVOU va WNopEcouv va napaxBolv kndepoveg pe Tnv AiydTepn Ouvath pala. O Baocikeg apxEG Tng
MNXaVIKNAG BpiocKoUV £Qapuoyn oTnv NPoCopoiwon HE NENEPATEVA OTOIXEIO OE AVTIKEieva GUVOETNG YEWHETPIAG
Onwg ol KNOEWUOVEG, HE TIG AVaNTUCOOUEVEG TACEIG KAl NAPAHOPPAOEIG VA KIVOUVTal O AOyIKG Opia Kal TIUEG Ol
ornoieg ouvadouv e aMNOTEAéOHATA MNEIPAPATIKOV KAl KAIVIKOV OOKIJWV oUM@wva We Tnv BIBAloypagikn
avaokonnon Mou MpayudTorolsiTal oTa apyika kepaiaid Tng epyaciac. Téhog n uAomoinon NApAPeETPIKWY
avalUoswv OTO TETAPTO KEPAAAIO TNG WETANTUXIAKNG €pyaciac oupPBalel oTnv efaywyr] OUPNEPACHATWY
avagopika [e Ta nayn d1IaToung Tou KNdeUOva Kal Tou JETPOU EAACTIKOTNTAG TOU €KACTOTE UANIKOU TOU KNndeUova.
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ABSTRACT

Spine braces are an external support of the human trunk for the treatment of adolescent idiopathic
scoliosis. Traditional braces caused discomfort to patients as they are heavy and bulky structures.
Modern requirements and new technologies are giving rise to the possibility of designing and
producing easy-to-use, lightweight and optimized spine braces. This thesis focuses on the
investigation of the initial stage of this process, which is the numerical simulation of typical braces in
order to calculate their structural behavior. Utilizing a CAD file created from a scan of an existing spine
brace, a numerical simulation was created in the finite element software Abaqus CAE. A key stage in
the creation of the numerical simulation is the assumption of a brace operation with tethering straps
on the rear face and the existence of supporting pads inside the brace, which contribute to the
development of corrective forces on the patient's skeleton in order to limit the development of spinal
inclination. According to the above assumption, different loading scenarios are generated which utilize
as data several parameters such as the mechanical characteristics of different materials, different
cross-sectional thicknesses of the brace, boundary conditions, applied loads and displacements as well
as the parameters for simulating the interaction between the brace and the human body. The use of
non-linear analyses was deemed necessary due to the geometry and body-guide interaction in order
to produce appropriate and accurate results. The results obtained concern the stresses developed on
the surface of the drone, the deformations as well as the pressures on the human body of the patient,
which can be used in later steps to optimize the topology of the numerical simulation in order to
produce braces with the least possible mass. The basic principles of mechanics find application in finite
element simulation to objects of complex geometry such as spine braces, with the developing stresses
and deformations being within reasonable limits and values that are consistent with experimental and
clinical test results according to the literature review carried out in the initial chapters of the thesis.
Finally, the implementation of parametric analyses in the fourth chapter of the thesis contributes to
the conclusions regarding the cross-sectional thicknesses of the brace and the elastic modulus of the
respective brace material, different brace cross-sectional thicknesses, boundary conditions, applied
loads and displacements as well as the parameters for the simulation of the drone-human body
interaction.



