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Bipiroypa@iki avacskonnon 1010TTOV 6OVOETMOV KOl TOAVUEPADY VAIKAV GE
KPooyevikég Oeppokpacieg

TlNoxovpdxkne Mnvag

H avdykn yuo véeg teyvoroyieg Tov okomd £yovv vo ETIADGOLV TpoPAnpaTo
oV avTHETORICEL 1| Kowvwvia, dAAL Kot Vo BEATIOGOVV TIC N VTAPYOVGES, PEPVEL
0TO TPOCKNVIO TIG KPLOYEVIKEG £@appoyés. Epappoyéc dniadn mov Aapfdavouv yopa
oe Oepuokpacieg yapnAotepeg amd tovg -100 °C ko pmopei va Tpoceyyilovv axouo
Kot 70 omolvto undév (-273°C). ITo ovykekpiuévo to vypd vpoydvo polalet va
amotelel TO KAOGIHO VENG YEVIAS, 0pOoV 0ev Ttapayel emPBAAPN aépla KaTd TNV Kadon
tov Kou Ofétel vYNAN avaroyio evépyslag mPog PAPOS CLYKPITIKG HE TO GAAQL
kavowa. Eneita n petagopd kot amodnkevon vyporomuévev aepimv divel Abom otig
EVEPYEWOKES OVAYKEG TNG KOW®VIOG €AO(IOTOTOIOVTAG TO KOGTOG. AKOuo M
KPLOYELPOVPYIKT] TTOV GLVOVTATOL GTOV TOUEN TNG WTPIKNG EUPOVILEL ELEPYETIKA
OMOTEAECUOTO GTNV KOTATOAEUNON TOV KAPKIVIKOV KLTTdpmv. H mpdrkinon oe OAeg
TIG TAPOTAVED EQPAPUOYES Elvar M emiteLEN Kot 1 ST PNoN TOV EEMPETIKA YOUUNADY
Oepuoxpacidov mov oamartovvrol. ‘Etol amapaitntn eivor n emAoyn] KoTAAANA®V
VMK®V, oL O avTATOKPIVOVTOL OTIG EKAGTOTE ATOLTHOELS.

H gpyocio avtr otoyevel 61N HEAET TOV WOOTATOV TETOLOV DAMK®OV, OTMG
ouvheTo Kol TOAVUEPYT] VAIKG, OAAQ KOl OTIC TMEWPOUOATIKEG OOKIUES WE TIG OTOIEG
eEetalovtal to VAMKA avtd. Mg kol ta o0vleTa VAMKA QoiveTon vo Topovstalovv

KOADTEPEG 1010TNTEG YL TETOOL E€I00VG EPAPUOYEG, TPOYUOTOTOLEITAL EKTEVESTEPT



€peuva. TOCO OTI UETOPOAN TOV WO0TNTWV TOVS, OGO KOl GTOVS TPOTOVG TOV LEAETATOL
oTIG Kpvoyevikég Oeppokpacieg. Mo mo cuvomTikny avdAvon yivetor mive ot
ToAVIEPT VAKG, pe onueio avagopdg to moivpuepés PEEK, to omoio mapovoidlet
TOAD KOAEG 1010TNTEG O€ YOUNAEG BeproKkpacied.

Amo ™ BPAOYpo@IKT HEAETN) TOL TTPOYLOTOTOWONKE TPOKVTTEL OTL KOt Ol
dvo katnyopieg VMK®V eu@ovifouv apKetés PEATIOUEVES 1010TNTEG OTIG KPVOYEVIKEG
Oepuokpacies. H avtoyn oe epehkvopd kor oe OAlym, kabdg wor to HETPO
ehaotikodTTog avéavovror pe v peiowon g Ogpuoxpacioc, evd mn Ogpuikn
AYOYOTNTA KOt 0 GLVTEAEGTNG Oeppkng StooToAng petdvovtat. Ot petaforég avTes

OVTOTOKPIVOVTOL OTI OMOUTNGELS Kot To KAOIoTOOV KATOAANAM Yo KPLOYEVIKEG

EQUPLOYEG.

A€Eerg Kheldd:

Kpvoyevikég epappoyéc, Yypod vopoyovo, ZovBeta viwd, [ToAvpepn, Tlepopoticég
doKIEG



ABSTRACT

Literature review of properties of composites and polymer materials at cryogenic
temperatures

Giakoumakis Minas

The need for new technologies to solve problems facing society, but also to
improve existing ones, brings cryogenic applications to the foreground. That is,
applications that take place at temperatures below -100°C and can even approach
absolute zero (-273°C). In particular, liquid hydrogen seems to be the next generation
fuel, as it does not produce harmful gases during combustion and has a high energy-
to-weight ratio compared to other fuels. Then, the transport and storage of liquefied
gases provides a solution to society’s energy needs by minimizing costs. Even
cryosurgery found in the field of medicine shows beneficial effects in the fight against
cancer cells. The challenge in all the above applications is to achieve and maintain the
extremely low temperatures required. It is therefore essential to select suitable
materials to meet the requirements in each case.

This work aims to study the properties of such materials, such as composites
and polymers, and the experimental tests by which these materials are tested. Since
composite materials seem to exhibit better properties for such applications, more
extensive research is carried out on both the variation of their properties and the ways
in which they are studied at cryogenic temperatures. A more concise analysis is
carried out on polymeric materials, with reference to the polymer PEEK, which shows
very good properties at low temperatures.

The literature study carried out shows that both classes of materials exhibit
several improved properties at cryogenic temperatures. Tensile and compressive
strength, modulus of elasticity increases with decreasing temperature, while thermal
conductivity and coefficient of thermal expansion decrease. These changes meet the

requirements and make them suitable for cryogenic applications.
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