MepiAnym

Kvprog oxomdg g epyasiog ivar n dnpovpyio kot pedétn evog dvadikod 1 O110cTaPTOL
(bimodal) ehactopepicod diktvov ToAvalBLVAEVIOV HEGH HOPLAKDV TPOGOUOIDGEDY. To dvadikd
diktva gpeavifovv Pedtiopéveg 1010TTEC 68 oxéon He diktva mov yapoktnpilovral amd €va
OLYKEKPIUEVO UNKOG 0Avcidmv. T'o TNV VTOAOYIoTIKY Tapay®yn SKTO®V £xovv avamtuydet
OPIOUEVES TEXVIKES, OUMC oV eaproctel Kupimg yio T dnuovpyion pPNTIVOV Kot OV LITAPYEL
TomomomuéEVN HEB0S0G Yoo TV TOPOY®YT] EAAGTOUEPIKMV OLASIKMY SIKTVMV HECEH OTOLGTIKOD
povtélov. Ta elactopepn amoteAOVVIOL OO TOAVUEPIKES OAVGIOEG pe peyario uéyebog mov
yopaktnpilovion amd TEPAGTIONS XPOVOLS YAAAP®ONG Yo VO TPOGOUOI®O0VV e ¥p1ioN LOPLUKNG
duvapukn. IMa  dnuovpyia tov diktHov oy epyacia avt) aflomoleitor Eva eE1GopPOTNUEVO
noAvdidonapto THYHo moAvaifvAieviov. Ot oAvoideg Tov apylkod JOkTOoL KOPovTol of
VTOOAVGIOEG DOTE VO EUPAVICOVY TNV EMOLUNTA KOTOVOUN UNKOV KOlL OTr GUVEYELL
OTOVPOSEGUEVOVTAL TO AKPO TOV VTOUAVGIO®V HETAED TOVG TPOG TO CYNUOTIGUO €VOG TEAELOVL
dktvov. [ T komn avamthydnke Evag evpeTikdg aAyoplBpog Tov AapPavel vVIOYN opIGUEVOL
evogyoueva Komng kot emiéyel to PéAtioro. o 1 otawpodécpevon oavamtOynke £vog
aAyOP1OLOG TPOGOLOIMUEVIG AVOTITIONG TOL GTOXEVEL VAL EMAEEEL AKPOL 0ALGIO®V TTOV glval OGO
TO JLVATOV TANGLEGTEPO TPOKEEVOL VoL 6Tavpodecpuevfotv. To TeAkd dikTvo TOVL TOPAYETAL
eUQaVICEL poL OIKOPLET KATAVOUT UNKOV 0AVGIO®V, MCTOGO 01 TOAVUEPIKES VTTOOAVGIOES OTN
dop| TOL VAKOV €lvol TPOEKTETAPEVES KOL MG €K TOVTOL TO OIKTLO OATOJEIKVVETAL 1O10HTEPQ
dvokounto pe pétpo eractikdtrag 58.27 MPa. H tiun tov pétpov glaotikdtntog ivor ol
HEYOAN Yo Vo opoKTNPLoTel T0 VAKO o¢ glaoctopepés. Ot vroadvoideg emextdOnioy Eviova
K0T TO 6TAO10 EEOUAAVVOTG TOV GTOVPOSECUMV LLE EVEPYELOKT] ELOYICTOTTOINGT).



Abstract

The main aim of this thesis is the creation and study of a bimodal elastomeric polyethylene
network through molecular simulations. Bimodal networks show improved properties in
comparison to networks characterized by a particular chain length (unimodal). Some techniques
have been developed for the computational generation of networks, but they have been mainly
applied for the creation of resins and there is no standardized method for producing elastomeric
bimodal networks using an atomistic model. The elastomers consist of large size polymer chains
which are characterized by huge relaxation times, too long to simulate using molecular
dynamics. For the creation of the network, an equilibrated polydisperse polyethylene melt is
utilized as a starting point. The chains of the original network are cut in order to develop the
desired length distribution of subchains and then the ends of subchains are crosslinked together
to form a perfect network. For cutting, a heuristic algorithm has been developed that takes into
account some potential virtual cuts and chooses the optimum one. For the crosslinking, a
simulated annealing algorithm has been developed that aims to select chain-ends that are as close
together as possible. The final network that was produced is characterized by a bimodal chain
length distribution. However, the polymeric sub-chains in the structure of the material are
elongated and have proven particularly stiff, resulting in a modulus of elasticity of 58.27 MPa.
The value of the modulus of elasticity is too high for the material to be described as an
elastomer. The sub-chains expanded strongly during the smoothing of the crosslinks with energy
minimization.
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