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 Mikpodoun:1n4n9n 20 iveg

* MATpa: E,, = 68.89 Gpa, n,, = 0.33
Tveg: E; =413.040 Gpa, n,=0.2
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Briparta epappoyng
1. MNapapueTtpikn eTriAuon RVE ¢cexwpiota
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[TeploxEc atroueiwong avrioxng

Mporeivouevo HovTEAO AT eUBEIOC ETEPOYEVEC
OUOYEVOTTOINONG UAKOO UOVTEAO
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2UYKPION 2 HOVTEAWV: TAOEIG S,,

Mporeivouevo HovTEAO AT eUBEIOC ETEPOYEVEC
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TotroAoyIkn BEATIOTOTTOINON KAl
OMOYyevVOoTTOIiNON
2UvOouaaoO¢ TOTTOAOYIKNG BEATIOTOTTOINONG —

OLIOYEVOTTOINONC, VI TOV OXEOIATUO
auénTiIKwV UAIKWV

2.€ OUVEPYOOIa JE:

NikoAao¢ Kauivakng, Ymowneioc AidAQKTopac,
[loAutexveio KpNntng



BeATioTOoTTOINON - KATOOKEUEC

A lot of work has been done from
O. Sigmund

a) Sizing optimization M. Bendsoe Topology
b) Shape optimization  htto://www.topopt.dtu.dk Ty et
c) Topology optimization *“A 99 line Topology optimization Code,

written in Matlab”, 2001

*Topology Optimization, Theory Methods -
and Applications



http://www.topopt.dtu.dk

TotroAoyikn BeATIOTOTTOINON: 2XE0IQOUOC PTEPOU
TNG Airbus, A380

1]
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2. Optimized Topology

1. Design

3. Actual Structure 4. Manufactured wing



TotroAoyikr BeEATIOTOTTOINON: 2XNUATIKA

Initializaticn:
1)Definition of domain space
Z)Congirains, loads,

3)Apply Random Material Distnibutian
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Finite Element Analysis

Sensitivity Analysis

Low pass fitering

Optimization using
Optimiality Criteria

Update design Varabies [
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AucNTIKA UAIKG

ApvNTIKOC Aoyocg Poisson

[Mapadeiypa: Theocharis, Stavroulakis, Panagiotopoulos, 1997
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au&nTIKOU UAIKOU

2) ETTavaAnyn diadikaoiag Ye YPAPMIKN opgoyevoTToinon

- 2T0)x0C: EUpean ouoyevortroinuéEvwy 1010THTWV >
EmmaAnBeuon amroreAsoudrwy BeEATIOTOTTOINONGS
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KaTtavoun okAnpou-uaAakou UAIKOU: diveTal aTro
BEATIOTOTTOINON

AuTt Aauavetal o€ OUOYEVOTTOINON
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[Mapadeiyua (1)
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AucNTIKN CUUTTEPIPOPA

Merarormmion okAnpou uAikou
ApXIKn Béan
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ATTOTEAEOUATO

Me dedopeva:.
A. 2kKANpO UAIKO (uttapxel o€ dilauopewon): E=1, v=0.3

B. MaAakO UAIKO (Oev UTTAPXEI O€ DIAUOPPWaON):
E=0.007, v=0.007

OpOoYeVOTTOINUEVEC 1010TNTEC:

E E Vv % G,

XX Yy Xy yX y

0.066 | 0.067 |-0.2433|-0.2484 | 0.0117

IKaQvoTrToINTIK TUYKPION UE ATTOTEASoUQTA BEATIOTOTTOINCNC:
Ouoyevorroinuévoc Aoyvoc Poisson = -0.192




Alakupavaon 1I010TATWV JAAAKOU UAIKOU WC TTPOC
Aoyo Poisson

2KANPO UAIKO: E=1, v=0.3
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[Mapadeiyua (2)

EvVaAAQKTIKI) Bewpnon opgoyevoTToinong:
AQaipeon okAnpou UAIKOU a1TO ouvopa popea =
EAEUOEPO va KIVNOEi EVTOC TOU (popEa
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ATToTEAEOUATO
AucnTIKN CUUTTEPIPOA
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nitial position

Opoyevotroinuévog Aoyog Poisson: -0.18
KaAf ouykpion pe BeAtiototroinon: -0.192



Merakivnoeic uaAakoU Kai oKAnpouU UAIkou
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2UdTTEPACUATO

* AvartTu¢n NEBOOWYV unN YPOAUMIKNG
OJOYEVOTTOINONG

* Mnxavik) CUPTTEPIPOPA OUVOETWV/AUCNTIKWY
UAIKWV, TOIXOTTOIIOG

 Evowpuatwon vOpwyY £TTagnc, VOUWY aoToXiac
TOIXOTTOliOG, TOTTOAOYIKNG BEATIOTOTTOINONG



MeAAOVTIKN €pEuva

 MeA€Tn localization

- Aiakpit pakpoodoun (XFEM)
- AVTOx N O€ EQEAKUOLO

- 20vO0EON KAIUAKWYV

 Evowpuatwon oyoyevoTtoinonc o€ KwWOoIKa
BeATiIOTOTTOINONC
+
[TpooONKN UN YPAMMIKWY VOUWYV (ETTAPN, MEYAAEC
UETATOTTIOEIC)
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