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Abstract:

Supramolecular polymeric systems are characterized by reversible bond formation which lead to
hierarchical structures. This particular feature reflects the action of noncovalent forces spanning a
wide range of bonding energies. The goal of this thesis is to study the viscoelasticity of novel
combinations between supramolecular interactions and topological properties in polymeric systems
through systematic investigations of well-characterized branched and linear systems, in melt and
solution. To this aim, linear rheology, nonlinear shear and extensional rheology by means of start-up
and relaxation tests and uniaxial experiments, are conducted. Good agreement of the linear response
of our supramolecular systems and the existing models is found. The nonlinear response, to date
fragmentally probed, confirms the great potential to tailor flow properties by interrogating the wide
range of supramolecular time and length scales and allows to reveal their advanced properties such as
self-healing. Moreover, we have proposed new experimental protocols aiming at acquiring more
insights into the properties of supramolecular systems. Finally, we have bridged the fundamental
understanding of molecular rheology with applications, by using supramolecular systems in
experiments that are important both technologically and scientifically and attempting to rationalize
fluid mechanical response based on their microscopic features.



YNMEPMOPIAKA XYZ:AMATQMATA KAI AIKTYA:

AAAHAENIAPAZEIZ, IZQAOEAAXTIKOTHTA KAI POH

MNepiAnym:

Ta uTtEpHOPLAKA TIOAUMEPIKA cuoTnUaTa Xapakmpilovral amo tn Snoupyia avtloTPETTWY PUOLKWY
SeEoUWY TTOU 08NYOUV O€ LEPAPXLIKEG SOUEG. AUTO TO ISLAUTEPO XAPAKINPLOTIKO avtavakAa tn dpaon
MN-OMOLOTIOALKWY SUVAUEWV O€ €va LEYANO €UPOG EVEPYELWY SETUWY. O 0TOXO0G AUTNG TG dlatpLpng
gival 1 HeEAET ™G LEWOOEAACTIKOTNTAG KAIVOTOUWY OUVOUACUWY UTTIEPUOPLOKWY AAANAETIIOpATEWY
KAl TOTIOAOYIKWV LOLOTNTWY O€ TIOAUMEPIKA ouoTUatd. AUTO EFITUYXAVETAL HUE OCUOTNUATLKY)
Slepelivnon KAAA XAPAKTNPLOUEVWY SIAKAASWUEVWY KAl YPOAUULKWY CUOTNUATWY O TNYUA KAl O€
dtalvpa. Ta v emiteuén autol TOU OTOXOU TIPAYUATOTIONONKAV TIEIPAUATA YPAMMIKNG KAl Un-
YPOAUMKNG SLATUNTIKNG KAl EKTATIKNG PEONOYIAC LE EUPAOY) OE UETPNOELS XPOVIKNG EKKIVNONG Kal
XaAdpwonG. Ta TEPAUATIKA QITOTEAEOUATA YPAUKNG QITOKPLONG BPEONKAV 0 KAAY) cup@wvia pe
SlaBeoiueg Oswpleg. H UN-YPALUIKY] QITOKPLOT, TIOU EXEL LOVO OTTOPASIKA MEAETNOEL HEXPL ONUEPQ,
EMPBEPALWVEL TIG ONUAVTLKEG TIPOOTTTLKEG TIPOTAPHOYNG LOLOTITWV POYG LECW TOU EAEYXOU Kal LEAETNG
TWV UTTEPUOPLAKWY KALLAKWY XPOVOU Kal PNKOUG O UEYAAO €UPOG, Kal divel ™ duvardémra va
AITOKAAU@OOUV VEEG TIPOXWPNUEVEG LOLOMTEG ONMWG aUTO-emoUAwon. EmutAéov, mpoteivoupe véa
TIELPAUATIKA TIPWTOKOAAA TTOU OTOXEVOUV g€ BaBUTEPT KATAVONOT TWV ISIOTATWY TWV UTTEPUOPLAKWY
OUOTNUATWY. TEANOG, YEQPUPWVOUUE TO XAOUA avApeoa otn Bacikn kKaravonon G HOPLAKNG
peoloyiag Kal T €PAPUOYEC HE TN XPNOY UNEPUOPLAKWY CUCTNUATWY O TIELPAMATA TIOU €ival
ONUAVTIKA TOOO artd TEXVOAOYLKY) OCO KAl QUTO ETIOTNUOVIKY] OKOTLd, Kal Tpoomaboupe va
EPUNVEVCOUE TNV PEUCTOMNXAVIKT) QITOKPLOT TOUG UE BACT TA UIKPOOKOTTIKA XA PAKTNPLOTIKA TOUG.



