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Xp1non oe Kpvoyevikéc ZovOnkeg

IHEPIAHYH

H pmnyoavikn tov  Kpovoyevikov dlepyacudv, omotedel €vav  paydaio
eEeMaoodpevo KAAdo o terevtaia xpovia. O Adyog yio anTd givor 1 TPOOTTIKY TOL EXEL
TPOKLYEL Yo TNV 0a&lomoinon TV KPLOYEVIKOV OeploKpacLdY Yoo TNV Yoén
HUNYOVOAOYIK®V GUOTNUAT®V, OAAG Kol TV ypnorn tov idiwv tov Kkpvoyoéveov. H
AepeHVNON, ETOUEVMG, TOV OLAOTKAGIOV YOENS KO AGPAAOVS YPTONG TV KPVOYEVIKDV
Oepuoxpaciav, g eTidPACNC TOVG GTO. GLUGTHHOTO TOL AEITOVPYOVV GE OUTEG TIG
oLVONKEG, AALG Kol TNG EMIOPAOTG OTIS WOIOTNTEG KOL TV GUUTEPLPOPH TOV LAMK®DV,
Kpivetal amapaitnen.

XV TapoHoa GTOVOACTIKN EpYaciol, YIVETAL OPYLKA, LK EICAYWYN OTIS EVVOLEG
TOV KPLOYEVIK®V OEPLOKPOCIOV, TOV KPLOYOVMOV OAAL KOl TNG HNYOVIKNG TV
Kpvoyevik®mv otepyaciov. [Hapovosialovrol ot BacikoOTePEg EPAPUOYEG TOL ATOLTOVV
KPLOYeEVIKEG ovvOfkeg Asttovpylog, evad divetar EU@acm oTnv OlEpedvion T®V
deEopevOV amodNKeELONG KOl UETAPOPAS VYPOV LOPOYOVOL, KOl GTNV avAyKN Yo
TEPETOUP® EPEVVAL TNG CLUTEPLPOPAS TOV DAKOV KATAGKELNG TovS. 'Emetta, yiveton pia
BpAoypapiKn avacKOTNOT Y. TNV UETAPOAN] TOV 1010TNTOV OPIGUEVOV POCIKOV
KOTNYOPLOV VAIKOV og Kpvoyevikés Oepupokpociec. Eidikdtepa, diepevviton 1
CLUTEPIPOPE TOV UETAAA®Y KOl GLYKEKPUEVO OPICUEVAOV KPAUAT®V TOVG OT®G O
avo&eldwtog yaAvPag, To KPAUOTA GAOLIIVIOV KOl To KPAUOTA TITOVIOL, OPIoUEVAOV
Beppomlactik®v — molvpepdv  Oomwg 1o Polyether  Ether  Ketone, 1o

Polytetrafluoroethylene kou to Polyimide kot n épevva Kotalnyel othv peAétn tov



oVVOETOV VAMK®OV evioyvpévav pe tveg. Télog, mapovotdlovtatl ot Adyol ETAOYNG TV
oUVOETOV VMK®V OTIC CUYYPOVEG KPLOYEVIKEG EQUPUOYEG AOY®D TOV AVATEP®V
1010THTOV TOLG KOOMG Kol 0p1opévorl Bactkol unyavicpol actoyiog Tov mopatnpovvTol
o€ OVTEG TIG oLVONKEG AetTovpYing.

Méow g BRA0YPOQIKNG avaeKOTNONG, TOPATIOEVTOL Yio OAES TIC KATNYOPIES
VMK®V TO TAEOVEKTNUOTO KO LELOVEKTI LT TTOL TPOGPEPOLV LE TNV YPNOT) TOVGS, EVOD
dtvetar ELeoom o1V aVAYKT Y10 TEPETOIP® SIEPEVVIIOT TWV IOL0THTOV TWV TOAVUEPDV
o€ aTég Tig Oeppoxpaciec, e okomd v avdmntuén eltiopévov chvieTtmv vAIKOV. To
CLUTEPOCLLO. TTOV TPOKVTTEL, €ivol TG M EMAOYN TOV GOHVOETOV VAKOV Yo TIC
OUYYPOVEC KPLOYEVIKEG €QOPUOYEG omoTeAel TV Mo Pldoun €mAoyn HE TIC

LLEYOADTEPES TPOOTTIKEG YPNONG.
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ABSTRACT

Literature Investigation of Properties of Materials Candidate for
Use in Cryogenic Conditions
Giouni Vasiliki

The engineering of cryogenic processes has been a rapidly evolving field in
recent years. The reason for this is the potential that has emerged for the utilization of
cryogenic temperatures for cooling engineering systems, and the use of cryogens
themselves. Investigation, therefore, of the cooling processes and safe use of cryogenic
temperatures, their effect on the systems operating under these conditions, and the
effect on the properties and behavior of materials, is considered necessary.

In this thesis, firstly, an introduction to the concepts of cryogenic temperatures,
cryogens and the mechanics of cryogenic processes is given. The main applications
requiring cryogenic operating conditions are presented, and emphasis is placed on the
investigation of liquid hydrogen storage and transport tanks, and the need for further
research into the behavior of their materials of construction. A literature review is then
conducted on the variation of properties of some key classes of materials at cryogenic
temperatures. In particular, the behavior of metals and in particular some of their alloys
such as stainless steel, aluminum alloys and titanium alloys, some thermoplastic
polymers such as Polyether Ether Ketone, Polytetrafluoroethylene and Polyimide are
investigated and the research concludes with the study of fiber-reinforced composites.
Finally, the reasons behind the choice of composites in modern cryogenic applications
due to their superior properties and some basic failure mechanisms observed in these
operating conditions are presented.

Through the literature review, the advantages and disadvantages of all classes

of materials are listed, and emphasis is placed on the need for further investigation of



the properties of polymers at these temperatures in order to develop improved
composites. It is concluded that the choice of composites for modern cryogenic

applications is the most viable option with the greatest potential for use.
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