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A. KATAXKEYH XAPTQN YAIKQN

MéTaAAa
Z1dnpouxa
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Kepapikd
“Yahol

Mopwdn

Texvika

Z0veeTa
MeTaAAika
MoAupepika

Xutoaidnpol

XAEAUBES UWNAIG TTEPIEKTIKOTNTAG OE AVOPOKA

XAEAUBEC PHEONG TTEPIEKTIKOTNTAG OE AVBpaKa

XAEAUBES XaUNANG TIEPIEKTIKOTNTAG O€ AvBpaKa

XAAuBeG XaunAnG KpapdTwang
Avoteidwrol XaAuBeg

Kpdapara aAoupiviou

Kpduara xaAkou

Kpdpata poAUBdou

Kpduara payvnaiou

Kpdparta vikeAiou

Kpduara Titaviou

Kpdauata weudapyupou

BopiotrupiTikr) UaAog .
Kepapik Uahog

MupiTikr) VaAog

“YaAog vatpacBEoTou
OmréTAIvVeog

TKkupddePa, KOIVO

NiBog

Aloupiva

NiTpidio Tou aAoupiviou
Kappidio Tou Bopiou
Mupitio

KapRidio Tou TrupITiou
NiTpidio Tou TrupITiou
KapRidio Tou BoAgpapiou

Aloupivio/kapBidio Tou TTupITiou
CFRP

7.05
7.8
7.8
7.8
7.8
7.6
2.5

8.93

10

1.74

8.83
44

4.95

22
22
207
2.44
1.9
2:2
2.5
3.5
3.26
2.35
23

15.3
2.66

1.5
1.75

£Wg
£wg
£wWg
£WG
£Wg
£Wg
£wg
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£€Wg
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£Wg
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£Wg
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£wg
£wWg

£Wg
£Wg
£wg

7.25
7.9
7.9
79
79
8.1
29
8.94
1.4
1.95
8.95
4.8

23
2.8
222
2.49
21
2.6

3.98
3.33
2.55
2.35
3.21
3.29
15.9

29
1.6
1.9

rn.5 MukvoTtnta, p (ouvéxela)

Duoikd

MoAupepn
EAaoTopepry

OepPOTTAAOTIKA

OgpuookAnpuvoueva

A@poi TTOAUPEPWV

MrapTtol

DeANOG

Aéppa

=UAo, KoIvo (agovikd)
=U0Mo, KoIv6 (eykdpoia)

BouTtuAik6 eAaOTIKO

EVA

loomrpévio (IR)

Duoik6 ehaoTopepés (NR)
Neotpévio (CR)
EAaoTopepr} ToAuoupeddvng (elPU)
EAacTopepri oIAIkOVNG
ABS

MoAupepr| kutTapivng (CA)
lovopepég (1)

Ndihov (PA)
MoAuavBpakikéd (PC)
PEEK

MoAuaiBuAévio (PE)

PET:

AkpUAik6 (PMMA)
AKeTAAn (POM)
MoAutrpoTtruAévio (PP)
MoAuaTupévio (PS)
OgppOTTAACTIKG TTOAUOUPEBAVNG (tpPU)
PVC

TepAov (PTFE)
Emogeidika

DaivoAikd

MoAueaTépag

EukapTtrTog moAupeprig agpog (VLD)
EUkapTTog TToAupeprig a@pog (LD)
EUKauTITOG TTOAUpEPNG appodg (MD)
AuokapTTog TToAupepig appog (LD)
AUoKapTITOG TTOAUPEPNG appds (MD)
AUoKapTITog TToAUPEPTG appds (HD)

p (Mg/m’)

0.6
0.12
0.81

0.6

0.6

0.9
0.95
0.93
0.92
1.23
1.02

13
1.01
0.98
0.93
1.12
1.14

1.3
0.94
1.29
1.16
1.39
0.89
1.04
142

1.3
2.14
1.1
1.24
1.04

0.016
0.038
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0.036
0.078
0.17

£wg
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£wg

£wg
£wg
£wg
£wg
£wg
£wg
£wg
£wg
£wg
£wg
£Wg
£wg
£wg
£wg
£wg
£wg
£wg
£wg
£wg
£wg
£wg
£wg
£wg
£Wg
£wg

£wg
£wg
£wg
£wg
£wg
£wg

0.8
0.24
1.05
0.8
0.8

0.92
0.96
0.94
0.93
1.25
1.25
1.8

121
1.3

0.96
1.14
1.21
1.32
0.96
1.4

1.22
1.43
0.91
1.05
1.24
1.58
22

1.4

1.32
1.4

0.035
0.07
0.115
0.07
0.165
0.47
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XAAuBeg xapnArg Kpapdrwang
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Kpdpata xakkou

Kpdapata poAuBdou
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Kpdpata vikeAiou

Kpduata itaviou

Kpduata weudapyupou

BopiomrupiTikr) UaAog
Kepapiki vahog
Mupimikf UaAog
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OmréTAIveog
2KUpOdENQ, KOIVO
NiBog

Aloupiva

NiTpidio Tou aAoupiviou
KapBidio Tou Bopiou
Mupitio

Kappidio Tou trupitiou
NiTpidio Tou TrupITiou
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CFRP
GFRP

MrrapTtol

DeANOg

Aépua

=0Ao, koIvo (agovikd)
=UAo, KoIvo (eykapaia)

165
200
200
200
201
189
68
112
12.5
42
190
90
68

61
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68
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15
15
20
215
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140
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81
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15
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0.013
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E (GPa)
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1.55
3.34
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4.14
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A. KATAXKEYH XAPTQN YAIKQN

NMYKNOTHTA
min E max E average
METAAANA
XYTOZIAHPOI 7.05 7.25; 7.15

XAAYBEZ

KPAMATA ANOYMINIOY

..................................................

KPAMATA TITANIOY

..............................................

KEPAMIKA
ANOYMINA 3.50 3.98 3.74
KAPBIAIO TOY MYPITIOY 3.00 3.21 3.11
KAPBIAIO TOY BOA®PAMIOY 15.30 15.90 15.60
OEPMOZKAHPYNOMENA
EMNOZEIAIKEZ PHTINEZ 111 1.40 1.26
DAINOAEZ 1.24 1.32 1.28
NMOAYEZTEPAZ 1.04 1.40 1.22
METPO ENAZTIKOTHTAZ
min max E average
METAAAA
XYTOZIAHPOI 165! 180;  172.50
XANYBEZ 2000 215{ 207.50
KPAMATA AAOYMINIOY 68 82: 75.00
KPAMATA TITANIOY 90 120 105.00
KEPAMIKA
ANOYMINA 215 413 314.00
KAPBIAIO TOY MYPITIOY 300 460 380.00
KAPBIAIO TOY BOA®PAMIOY 600 720 660.00
OEPMOZKAHPYNOMENA
EMNOZEIAIKEZ PHTINEZ 2.35 3.08 2.72
DAINOAEZ 2.76 4.83 3.80
NMOAYEZTEPAZ 2.07 441 3.24

250

200 - *
@
150 -
100 - »
S
50 -
& METAAAA
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700
[ |
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ITAPAAEII'MA KATAXKEYHX XAPTH
I'TA OEPMIKA ITPOBAHMATA

M (Wim)
03 104 105 3

Larga thermal
strain mismaich

we

Linaar expansion cosfficient (). 106X

02 0.1 1 10 102 107
Themal contuctiaty (A}, Wm+ K



AEAOMENA EINIXTHMONIKQN BAXEQN

YAIKO YYNTEAEXTHX OGEPMIKH
I'PAMMIKHX AT'QI'IMOTHTA,
ATAXTOAHY, a (10%/K) L (W/m.K)

NYLON 120 0,7
Al alloys 20 200
Ti alloys 9
Al,O, 50
PVC 90 0,09
SiC 8 100
IHOAYEXTEPAX 20 0,15
Zn alloys 20 100
EAAYXTOMEPH 300 0,18
Mo alloys 8 110
AwapdvTt 1,2 800
SizN, 3 10
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https://www.materialsproject.org/

Harnessing the power of supercomputing and state of the art electronic

The structure methods, the Materials Project provides open web-based access

to computed information on known and predicted materials as well as

M ate ri a I s powerful analysis tools to inspire and design novel materials.
P rOj ect B to start using

Electronic Structure Density of States
TbFy

Material Details

Final Magnetic Moment
0.0000 ug

Formation Energy/Atom
-4.1520 eV

Energy Above Hull
0.0000 eV

Efermi ({90

Indirect X-T bandgap = 7.7511 eV

Density
7.16 grem?

E

Space Group

Hermann Mauguin
Pbnm

0 1 2 3 4 5 6
Hall

-P 2¢ 2ab

r % IS Y. €2 U R Toar ML XS R sign indicates spin 1 |

EXPLORE MATERIALS EXPLORE BATTERIES VISUALIZE STABILITY INVENT STRUCTURES CALCULATE

Search for materials Find candidate materials Generate phase and Design new compounds Calculate the enthalpy
information by for lithium batteries. Get pourbaix diagrams to with our structure editor of 10,000+ reactions
chemistry, composition, voltage profiles and find stable phases and and substitution and compare with
or property oxygen evolution data study reaction pathways algorithms experimental values
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http://www.matweb.com/

- Advertis
%
Ma tweb Data sheets for over 115,000 metals, plastics, ceramics, and compostes.

- MATERIAL PROPERTY DATA

UPPLIERS - FOLDERS
Searches: Advanced | Category | Property | Metals | Trade Name | Manufacturer | Recently Viewed Materials

MatWeb, Your Source for Materials Information

What is MatWeb? Mat\Web's searchable database of material properties includes data sheets of thermoplastic and thermoset polymers such as ABS, nylon, polycarbonate, polyester, polysthylene and polypropylene; metals such as aluminum, cobalt, copper, lead, magnesium, nickel, steel,
superalloys, titanium and zinc alloys: ceramics; plus semiconductors, fibers, and other engineering materials.

Benefits of registering with MatWeb
Premium membership Feature: - Material data exports into CAD/FEA Programs including:

W COMSOL 25 EI%ETBX
SolidWorks EncingersTooLeox

NEiWorks Bl SPACECLAIM

2
I

How to Find Property Data in MatWeb

Quantitative Searches: Categorized Searches:  Text Search:

* Physical Properties » Material Type » Enter a key word or phrase in the box below
+ Alloy Compasition Manufacturer Name (this search is also available at the top of every page).
« Advanced Search (Registration Required) » Trade Name

® Metal UNS Number l— m

Click here to see how to enter your company’'s materials into MatWeb.

We have over 115,000 materials in our database, and we are continually adding to that total to provide you with the most comprehensive free source of material property data on the web. For your convenience, Mat\Web also has several Converters and Calculators that make common engineering
tasks available at the click of a button. MatWeb is a work in progress. We are continually striving to find better ways to serve the engineering community. Please feel free to contact us with any comments or suggestions.

MatWeb's database is comprised primarily of data sheets and spec sheets supplied by manufacturers and distributors - let them know that you saw their material data on MatWeb.
FREE Magazines!

-
MNa hidden or trial offers, and nesl II wn'ln
no purchase necessary.

Fublications are absolutely DESIGN ENGINEE! &RE
free to those who qualify.

-Photonics Spectra -Machinery Lubrication
-Chemical Engineering  -Consulting-Specifying
-Automotive Engineering  Engineer
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Advertise with MatWeb! [E5T5

‘Matwe b '\ Data sheets for over 445,000 metals, plastics, ceramics, and composies.
-

MATERIAL PROPERTY DATA

Searches: Advanced | Category | Property | Metals | Trade Name | Manufacturer | Recently Wiswed Materials

Ensinger High Performance Plastics withstand
severe environments, resist harsh chemicals,
and perform well in extreme temperatures

g [¢)
Ensinger ce

© Property Search

Try these other methods of searching:

» Advanced Search - Allow searches on conditional property data, using multiple criteria.

# Polymer Film Search
« Lubricant Search

Choose a Material Category (Optional Choose up to 3 Material Properties

- Carbon (796 matls Set the range by entering the minimum and/or maximum values for each selected property.

Ceramic (8678 matls I e E

Fluid {6146 matls

Metal (15453 matls) Min- Max: Unit-[ v

Other Engineering Material (6074 matls)

- Polymer (84700 matls I o |z|
Pure Element (487 matls)

Wood and Natural Products {389 matls _| Min: Max: Unit: «

4 )

Metal (15453 matls) [ setect— [=]

»

Submit the Query (Required) Min: Max: Unit:  +
Click on the 'Find button below to submit the query.

Instructions: Optionally choose a material search category such as a general category like "Metal' or a child category like "Aluminum Alloy' from the category tree. Click on the [+] symbol to open branches on the tree. Next, select a material property from the drop-down list and enter the
Unit of Measure. For the range. enter a minimum or a maximum value or both. Select up to two more material properties and set the ranges. Choose whether you want the resulting materials to match at least one or all of the material properties. Then click the "Find' button. Click a material
from the results list to see the full datasheet or add the data sheets to your folder for comparison or export. More Detailed Property Search Instructions and Examples

Notes:
» Scientific notation may be used in the Min. and Max. range boxes (e. g. 1.04E-16).

# Text searches can be performed from any page - use the Quick Search in the bar at the top right.
* View more Search Strategies on how to find information in MatWeb.



B. ANAT'NQXH XAPTQN YAIKQN
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B. ANAT'NQXH XAPTQN YAIKQN
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Xaptes YMKOV: AvadAoyor TOV KPIGILU®V TOPUUET
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BAXIKEX APXEYX EINIAOTI'HX YAIKOY

Tedikny Xpnon/ Hepifaliov Lertovpyiac™

2 EO010GUOG ————= Kotackeovn — > Xpnon
MnyavoAoyikn oyeoioon Mopeomroinomn pepmv Oonylec ypnong
; , Af
Mauovco/’wva efaprizuara Mnyavoupyikn Kotepyacio LEPOV mlowcn
2VVOAKN KOTOOKEDT] PHén
Emoy1] vAkov 2uvapUOAOYNOT)/ GLUVAPUOYT LEPDV 2vvinpnon

* [lepifailov Asttovpylos: - Muyyavikn poption

- Xnuikoi mapayovreg
Empaveioxn kotaxdvnon
Ocpruxn Poption
- Axtivofoiio

IleproproTiKol TOPAYOVTES:

* Al06Tac10A0YIKA LeYEON KataokeLn G / ['e®UETPIKA YOPOKTPLOTIKA,

« 20vONKeC Aettovpyiog KATAoKELNC / AEITOVPYIKA YOPAUKTPIOTUKC



EmAoyn vAkoV KOTd TO GYEO0GNO TI|G KUTUGKELNG

2010 UOC/ aVATTTUET VE®V DAIKOV LE LOVOOIKO GLVOLOGHO
1010TNTOV

EmAoyn vAtkob amd vaapyovia UE T0 PEATIGTO GLVOLOAGUO
1010TITOV Y10 TN CUYKEKPIUEVT] EQUPLOYT

A&ohoynon g “evkoAiac”’ LOPPOTOINCNS TOV VAIKOL Yo
TN GLYKEKPIUEVT] EQUPLLOYT

A&ohOynomn ¢ otkovoukng emPapovong (KOGTOvg) amo
GUYKEKPLULEVT] EMIAOYT

Meyiotonoinon e amdo0GNC TOL TEAKOD TPOIOVTOG “




NMAPAAEIFMATA A

Tie, minimum weight, stifiness prescribed =
e
Bezam, minimum weight, stiffness prescribed E'/Z
Fo
Bezam, minimum weight, strength prescribed ﬂ?ﬁ
2
Bsam, minimum cost, stiffness prescribed g2
Cemp
- : 2/3
Bezam, minimum cost, strength prescribed Ty
Cemp
Column, minimum cost, buckling load prescribed E'/2
Cemp
Spring, minimum weight for given energy storage i
Ep
Thermal insulation, minimum cost, heat flux prescribed _1_
ACpp
Hectromagnet, maximum figd, temperature rise prescribed Cop
Pz
p = density; E = Young's modulus; &, = elastic imit; Cem = costtkg: A = thermal conductivity;
e = electical resistivity, Cp = specific heat




MOAAANAOI NEPIOPIZMOI

Light, stiff beam:
EV2; "
Light, strong tie:

Light, stiff panel:
£ p




EmAoyn vAMKov Yo EAa@pLa aTpok

Kpunpuo emdoyng vikov: (o) Avioyn otV ova
XaunAo Papog

Epappoyn pomng otpéyng (M)



Kpitijpro A:  Avtoyi 6TV avainyn oOlTENTIKOV TOGEDV

Ay : M,.r
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[ToAkn} pomn} adpavelog yio ] mr VA
oT1ePED KOAWVOPO (J): 208 ﬂ

T M avtoxfi o€ SidTpnon tov VAo || Ty _ 2.M,

N 0 GUVTEAECTNG AOPAAELOC N zre
Kpitipwo B: Xaunio papog
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A
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Llopdyovrac (1) oyeti{ouevos ue
TO. AEITOVPYIKA YO OKTHPLOTIKO,

Llopdyovrac (I1) oye
VEMUETPIKA YO




YOUTEPUCUATIKA:

KotaAANAOTepa VAKE Y100 TV KOTOGKELT] KUALVOPIKOU AEOVaL
YoUnAov Bdépovg mov Ba vTootel oTpEyn Elval EKEIVA Yiol TOL
onoia 0 mapayovtog III eival kot To dOVVATOV UIKPOTEPOC.

1 T2/3
Agiktng anédoong vikov (P): P = = 1
P p
3 2
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3 3
P— =1 ——=>| logt. ==lodp+—=logP
0 g1 5 gp > g

2
3 Tf J\/
I'pappés KaBoonynong Xyeoraopnov
Owoyéveln evdeimv atabepng
KALONG Y10 O1APOPEC TIUEC OEIKTN
amOd0oMS LAIKOL (P)

Hopaostypa:
['a P=10, opddeg vAKawv mov
TKOVOTTOLOVV TO KPITPLaL EIVOL:

- Opouéva idon Eoiov

- Optopéva €1om molvuepav &
cLVOETOV VAIKOV

- Blounyovikd kepopkd,

- Blounyovikd kpauata (Al, Mg, Fe)




AOUTOL TTEPLOPIGUOL TN S GUYKEKPLUEVNS EQUPUOYNE

A. AveOpovototnTe: ATOoppIinToVIal YOOALR KOl KEPOULKE,

B. Avtoyn tov aéova (m.y. 300 MPa): Anoppintovtor EVA0, TOALUEPN,
kpauata Mg, mistoymoio kpapdtov Al & Fe
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Telkn emAioyn Y10 TN GUYKEKPLUEVY) EQAPUOYN

. . ! p T 12Bp=P
Teyvika yopoKTNPLOTIKG, s (Mgim®)  (Mpa)  [(Mpa)**m?/Mg]
Evioxupéva olvBeTa iviov
A avBpaka (0.65 kAdoua E5 1140 72.8
vawv)®?

Evioxupéva oUvBeTa vy
yuaAiouU (0.65 kAdopa 2.0 1060 52.0

AvEnon tov deiktn | v

Kpdua aAoupiviou

£ 4
amOO06NG VAKOV (2024 - o) 28 300 16.0
Kpdua Titaviou
(Ti - BAI - 4V) 4.4 525 14.8
4340 yxaAuBag (atréToun
Wuén oe Aad! kail eTTava- 7.8 780 10.9
popa)

EVOocIKTIKI] T/
Abyog avdioyog TG amal- povdda pudéas 2VVOIKO KOGTOS

TOVUEVIS HAaS DAIKOD vAIKOD
\ , /
Owovouika 0£00puEVa, A LA 0 L
[10™{Mg/(MPa)“"m"}] ($/9) [107°($/8) {(Mg/(MPa)“"m" }]
ADVENGN TOL GUVOM-| 4340 xéhues (ansroun wikn 02 5 4

o€ AAdI Kal eTTavagpopd)

KOI’) K(,)GTOUg D}\,IKOI’) Evioxupéva ouveeTa vV

yuaAioU (0.65 KAGoua Iviv) 1.9 40 78

Kpdapa aloupiviou (2024 - T6) 6.2 15 93

Evioxupéva ouveeta vy

avBpaka (0.65 kKAaoua Ivwv) 1.4 80 112
Y Kpapa aviou (Ti - BAI - 4V) 6.8 10 748

KoataAAAoTEPT TEYVIKOOIKOVOULKT] ETIAOYN:
yaAivBoag 4340 peta ano Paen & eravagopa




