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ABSTRACT

Additive manufacturing is more and more used as a primary way of manufacturing
to multiple industries from aerospace and automotive, to bio-engineering, architecture
and several more, due to its great advantages. For example, lightweighted parts,
environmentally friendly production, lower cost, rapid production and so much more.
The definition of AM given by the American Society for Testing and Material (ASTM)
is as follows. “Additive Manufacturing is a process of joining materials to make objects
from 3D model data, usually layer upon layer, as opposed to subtractive manufacturing
methodologies”. The additive manufacturing processes following these steps are being
presented as well as their applications. The main goal of the present research is to
simulate an additive manufactured model and to compare it with a traditionally made
one. The component is a cantilever cylindrical beam. To simulate the additive
manufactured one, solid material is replaced by an infill of lattice structure. Lattice
structures are considered a way to reduce weight while maintaining the required
properties of the component. Extra attention is needed in the way of shaping them to
avoid high stress, deformation, strain or overhanging areas. Multiple types are being
presented and tested through simulation concerning their performance under loads.
Finally, a topology and a lattice optimization are realized on the beam and the results
of the original geometry, the additive manufactured and the optimized one are
compared.
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optimization



IHEPIAHYH

O 6pog mPocHETIKN KATACKELT YPNOUOTOIEITOL OAO KO 7O TOAD GV TPOTOG
Topay®YNG o€ €va evpld Acua KAGO®V Prounyaviog, 0Tme avtoktvToftopnyavies ,
EUPLOUNYOVIKY), OPYLTEKTOVIKT] KO APKETEG OKOUT, XEPT) GTO GTTOVAAI0 TAEOVEKTILOTO
nov €xel va, Tpoopépet. Kamowo amd avtd elvar EAappOTEPES KOTAOKEVEG, KATOUOKEDT
(QUAKT TTPOG TO TEPIPAALOV, LEIMUEVO KOGTOG KATOGKELNC, TOYEID TOPOY YT KOl TTOAAG
akoun. O opiopdg g TPoGHETIKNG TTapaymYNG Tov €xel 000el amd Tov TOYKOGLIO
opyavioud turomoinong American Society for Testing and Material (ASTM) &ivat o
ekng . « IlpocBetikn mapoaywyn eivor n dwdikacio cuvEVOoNG VAK®OV, GuvinOmg
OTPOUO TAVO GE GTPOUA Yol T dNUIOVPYiN AVTIKEWEVOV 0md TPIGOAGTATO LOVTEAN
dedopévmv, oe avtifeon HE TIC OQAPETIKEG KATAGKEVACTIKEG TEYVOLOYiEG OMMG Ol
CUUPOTIKEG UNYAVIKES KOTEPYOAGIESH. TNV TapovGa Epyacio, apykd Tapovstaloviot
depyacieg mov akoAovBoVV avTOV TOV TPOTO TaPAY®YNG . O KUPLOG GTOYOG QLTINS TNG
épevvag, etvar n mpocopoimon evoc TPOcHETIKE KATACKEVAGUEVOL LOVTEAOL KO M
oVLYKpPLoN Tov pe €va cLUPaTIKA KaTaoKeLAGHEVO. To edptnpa mov avoiveTal, tvot
pia TpoPorog KuAVSPIKY 60k0G. Il vo Tpocopotwbel 1 60kd ToL £YEL KATAGKEVOOTEL
pe mpooHeTiky] unyaviky aviikodictotol T0 CLUTOYEG €0MTEPIKO NG HE Ooun
nAéypatog. Ot dopég mAéypatog Bempovvtal por pneBodog eAdTtong PApovg evd
TAPOAANAQ JTNPOVVTOL Ol omontoVUEVEG 1010TNTEG Tov e&aptnuatos. Evrovrolg,
YPEWBLETOL APKETN TPOGOYN G TPOG TOV TPOTO SOUOPPOCNG TOVG, Y10 VAL ATOPELYHOVV
VYNAEG TAGELS, TAPUUOPPDOCELS, LETATOMICEIS KO TEPLOYES TOV UTOPEL Vo Avyicovv
AOy® Bapovg Mmpévov vikov. Tlowila €ion dopdv mALypatog mapovsidlovtal Kot
eetdleton M ovumepipopd tovg vd TV emidopacn eoptimv. Téhog, TomOrOyKN
BeAtiotomoinon kot Pertiotonoinom doung mA&ypatog epappdlovrol 6t 60KO Kot To
OMOTEAECLOTO TNG APYIKNG CLUPATIKNG YE®UETPIAG, TNG TOPAYOUEVNG OTtd TPOGOETIKY|

UNYOVIKY Kot TG PEATIGTOTOMUEVNG GLYKPIVOVTOL.

A1 KAEWOA: TPOGOETIKY Tapay®mYY|, doUn TAEYLATOG, TOTOAOYIKN BeATioTOMTOINO,

BeAtiotomoinon doung TAEYHOTOG



