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Vaje/Tutorial:

Pogoji za vkljucitev v delo oz. za
opravljanje studijskih obveznosti:

Veljajo splosni pogoji za doktorski studij.

Vsebina:

Linearno - viskoelasticnega vedenje
polimerov in kompozitov. Nelinearno
vedenje (metoda veckratnih integralov,
doloc¢itev parametrov modela iz
eksper—imentalnih rezultatov). Primeri
(relaksacija PS in PE pri strizni
obremenitvi, lezenje PA pri torziji,
lezenje PMMA pri torziji in nategu).
Periodi¢no kora¢no obremenjevanje in
razbremenjevanje, obnasanje materiala
pri obremenitvi z vzmetjo, razsiritev na
ostale primere obre—menjevanja.
Analiza utrujanja polimerov in
kompozitov. Akumulacija
deformacijskega stanja. Deviatorna in
izotropna defor-macijska energija.
Shranjena in disipirana deformacijska
energija. Meja linearne -
viskoelasticnosti. Crazing (deformacijska
ener—gija pri lezenju in napetostni
relaksaciji, dodatni primeri,
poenostavljene relacije). Porusitve in
te¢enje polimernih materialov. Casovno-
odvisnega vedenja kompozitov in
nanokompozitov . Mikro- in nano-
mehanske lastnosti kompozitov.Trdnost
ortotropnih kompozitov, metode
preizkusanja in mehanizmi porusitve.
Vedenje polimerov in kompozitov pri
hitrih obremenitvah. Diskusija in
povzetek.

Temeljna literatura in viri/Readings:

Predavanja/Lectures:

Anglescina, Slovenscéina

Anglescina, Slovenscéina

Prerequisites:

General prerequisites for the third level
studies.

Content (Syllabus outline):

Linear-viscoelastic behavior of polymers
and composites. Non-linear behavior
(multiple-integral representation,
determination of model parameters from
experimental data). Examples
(relaxation of PS and PE under shear
loading, creep of PA in torsion, creep of
PMMA in torsion and uniaxial
extension). Periodic tooth-like loading,
behavior of time-dependent materials
under spring loading. Generalization to
other modes of loading. Fatigue of
polymers and composites. Strain
accumulation. Deviatoric and isotropic
deformation energy. Stored and
dissipated deformation energy. Limit of
linear viscoelasticity. Crazing
(deformation energy in creep and
relaxation, examples, simplified
relations). Failure and flow of polymers.
Time-dependent behavior of composites
and nano-composites. Micro-, and nano-
mechanical properties, Strength of
orthotropic composites, methods of
testing, and mechanisms of failure.
Behavior of polymers and composites
under high rate-loading. Discussion and
summary.
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Cilji in kompetence:

Cilji:

Predmet podaja teoreticne in
eksperimentalne koncepte
karakterizacije polimernih in
kompozitnih materialov in posebnosti
nanokompozitov. Analizirani so

konkretni primeri nekaterih
konstrukcisjkih polimernih materialov.

Kompetence:

Razumevanje teoreti¢nega ozadja in
eksperimentalnih metod karakterizacije
¢asovno-odvisnih materialov in
kompozitov pri stati¢ni in dinamicni
obremenitvi.

Splosne kompetence: Obvladanje
raziskovalnih metod, postopkov in
procesov, razvoj kriticne in samokriti¢ne
presoje. Sposobnost uporabe znanja v
praksi. Razvoj komunikacijskih
sposobnosti in spretnosti, posebej
komunikacije v mednarodnem okolju.
Kooperativnost, delo v skupini (in v
mednarodnem okolju).

Predvideni Studijski rezultati:

Razumevanje teoreticnega ozadja in
eksperimentalnih metod karakterizacije
casovno-odvisnih materialov in
kompozitov pri stati¢ni in dinamicni
obremenitvi.

Objectives and competences:
Goals:

The course reviews theoretical and
experimental concepts for
characterization of polymeric materials
and their composites, emphasizing the
specifics of nano-composites. Analyzed
are examples of selected structural
materials.

Competences:

Student will Understand theoretical
background and experimental
techniques for characterization of time-
dependent materials and their
composites under static and dynamic
loading. General Competences: The
student will master research methods,
procedures and processes. The student
will develop critical thinking. The
student will develop communications
skills to present research achievement in
the international environment. Working
in teams (in international environment).

Intended learning outcomes:

Student will Understand theoretical
background and experimental
techniques for characterization of time-
dependent materials and their
composites under static and dynamic
loading. General Competences: The



Splosne kompetence: Obvladanje
raziskovalnih metod, postopkov in
procesov, razvoj kriticne in samokriti¢ne
presoje. Sposobnost uporabe znanja v
praksi. Razvoj komunikacijskih
sposobnosti in spretnosti, posebej
komunikacije v mednarodnem okolju.
Kooperativnost, delo v skupini (in v
mednarodnem okolju).

Metode poucevanja in ucenja:

Predavanja, laboratorijske vaje,
seminarsko delo,e-izobrazevanje,
konzultacije. Seminarsko delo v ¢im vecji
meri navezujoce se na podrocje
doktorskega raziskovanja. Studij z
uporabo priporocene literature.

Nacini ocenjevanja:

Delez/

student will master research methods,
procedures and processes. The student
will develop critical thinking. The
student will develop communications
skills to present research achievement in
the international environment. Working
in teams (in international environment).

Learning and teaching methods:

Lectures, laboratory practice & seminar
work, e-education, consulting. The
seminar work is related, as much as
possible, to the student's doctoral
research field. Study on a recommended
literature basis.

Assessment:

Weight

Ustni izpit, porocilo o
seminarskem delu. Pogoj za
opravljanje ustnega izpita je
uspesno izdelano in pozitivno
ocenjeno seminarsko delo. Nacin
(projekt, ustno izprasevanje): ¢

projekt (seminarska
naloga) (60%) * ustno
izprasevanje (40%)

Oral exam, report on seminar
work. The condition for admission
to oral exam is successful
completion of seminar work,
rewarded with a passing grade.
Method (project, oral
examination): project
(seminar assignment) (60%)
oral examination (40%)
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