IMPOX

1) 'OAa ta péAn AEII tov Tpnpatog Emmetung kon TexvoAoyiag YAK®V
2) Tovg eKTPocOTOVG TV MeTantuytakav gottntov tov TE.TY

3) Tnv Enttapein E&etaotikn Emtponi

4) 'OAa ta péAn g Havemotpiakng Kowvotntag

MpéokAnon og Anpooia NMNapovoiaon TnG AtdakToplkAg AlaTpiBAG TOL
K. Salvatore Costanzo
(ZOp@wva pe to apbpo 12 touv N. 2083/92)
Tnv Mapaokevn 24 deBpovapiov 2017 kat wpa 10:00

otnv aiBovoa tnAgekmnaidbevong E130 oto KTiplo Tov THAPATOC MABNUATLIKWY
Kot EQapuoopévwy Mabnuatikwy

Ba yivel n dnuéola mapovoiaon kKat LMoo TAPLEN TNG ALBAKTOPLKAG AlaTPLBAC
Tou vroyn@Lov SLddKTOopPa ToL TUuRHaTOoC EMmoTAUNG Kat TexvoAoyiag YALKWY

K. Salvatore Costanzo ue 8€pa:

«Development of Protocols for Investigating Linear, Branched and
Supramolecular Polymers Undergoing Shear»

ABSTRACT

The aim of the present thesis is to shed light into the nonlinear rheological behavior of complex
polymeric structures by means of state-of-the-art instrumentation, particularly focusing on shear
rheology. Strong nonlinear flows are ubiquitous in polymer processing, therefore their
understanding is fundamental for technological applications. On the other hand, the progress in
nonlinear rheology has been halted by experimental issues associated with flow instabilities,
rendering rheometric experiments problematic. The development of experimental tools to resolve
these issues is a timely, outstanding challenge. Overcoming flow instabilities in nonlinear
experimental rheology will advance the field in different directions such as accurate modeling
development, decoding molecular mechanisms of motion, designing macromolecular systems with
desired, tunable properties. Particularly, in relation to molecular mechanisms, knowledge of
polymer dynamics in nonlinear flows is rather limited, especially in shear. In such a context, this
thesis work attempts to answer two key questions: i) How can we obtain reliable measurements in
transient shear? ii) What is the interplay of entanglements, branching and associations in
determining the nonlinear rheology of complex systems? It is clear that answering the first question
is necessary in order to address the second one. Therefore, in the first part of this thesis we present
the design and implementation of a cone-partitioned-plate (CPP) geometry for ARES rheometer
that allows for accurate, artifact-free measurements in nonlinear transient shear. In the second
part, we apply CPP and uniaxial extensional rheometry to investigate model systems including
linear, ring, caley-tree and dendronized polymers, in order to address the above-mentioned
questions.



