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Vsebina:

Vedenje polimernih materialov in
pripadajoc¢ih kompozitov in
nanokompozitov se spreminja s ¢asom.
Na to ¢asovno odvisnost mocno vplivajo
temperatura, tlak, vlaga, ter velikost in
oblika mehanske obremenitve. Analiza
teh odvisnosti je vsebina tega predmeta.

Definicija osnovnih fizikalnih pojmov in
konceptov. Znacilnosti ¢asovno-
odvisnega vedenja materialov in
konstrukcij. Znacilnosti nelinearnega
casovno odvisnega vedenja polimerov,
kompozitov, nanokompozitov in
hibridnih materialov. Strukturne razlike
med materiali in njihov vpliv na ¢asovno
odvisne mehanske lastnosti. Problem
mejne plasti. Kriticna nanodimenzija
polnil in vlaken. Materialne funkcije v
Ccasovnem in frekven¢nem prostoru.
Problemi reSevanja inverznega problema
Fredholmovih integralov prvega reda.
Mehanski spekter. Algoritem Emri-
Tschoegl. Vpliv temperature, tlaka in
vlage. Absorpcija energije pri dinami¢ni
obremenitvi. Fizikalno staranje.
Nelinearni viskoelasti¢ni model Knauss-
Emri.

Temeljna literatura in viri/Readings:

Predavanja/Lectures:

Anglescina, Slovenscina

Anglescina, Slovenscina

Prerequisites:

General prerequisites for the third level
studies.

Content (Syllabus outline):

The behavior of polymer materials and
related composites and nano-composites
changes over time. This time-
dependence is strongly influenced by
temperature, pressure, humidity, as well
as the size and shape of mechanical
loading. The analysis of these
dependencies constitutes the content of
this course. Basic definitions and
concepts. Characteristics of nonlinear
time-dependent behaviour of polymers,
composites, nano-composites and hybrid
materials. Structural differences
between materials and their effect on
time-dependent mechanical properties.
Interface issue. Critical nano-dimension
of fillers and fibers. Material functions in
time and frequency domain. Problems
relating to the solving of the inverse
problem of the Fredholm integrals of the
first kind. Mechanical spectrum. The
Emri-Tschoegl algorithm. Effects of
temperature, pressure and humidity.
Energy absorption at dynamic loading.
Physical ageing. The Knauss-Emri
nonlinear viscoelastic model.
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Cilji in kompetence:

Cilji:

Namen predmeta je seznanti Studente s
trenutnim stanjem znanj na podrocju
teorije linearne in nelinearne
viskoelasticnosti in pripadajo¢im
doloc¢anjem materialnih funkcij v
Ccasovnem in frekven¢nem prostoru.

Kompetence:

Predmet pripravlja studente za uporabo
znanja viskoelasti¢nosti. Student razume
posebnosti ¢asovno odvisnega vedenja
polimernih konstrukcijskih materialov in
prednosti, ki jih tovrstni materiali nudijo
v znanosti in tehniki. Obvladuje
matematicCne pristope za popisovanje
vedenja Casovno-odvisnih materialov v
¢casovnem in frekvené¢nem prostoru in
napovedovanje zivljenske dobe izdelkov
izdelanih iz tovrstnih materialov.

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.

Predvideni Studijski rezultati:

Predmet pripravlja studente za uporabo
znanja viskoelasti¢nosti. Student razume
posebnosti casovno odvisnega vedenja
polimernih konstrukcijskih materialov in
prednosti, ki jih tovrstni materiali nudijo
v znanosti in tehniki. Obvladuje

Objectives and competences:
Goals:

The aim of this course is to acquaint
students with the state-of-art knowledge
in the field of the theory of linear and
nonlinear viscoelasticity and the related
determination of material functions in
the time and frequency domain.

Competences:

This course prepares students to apply
knowledge of viscoelasticity. Student
understands specifics of the time-
dependent behavior of polymeric
structural materials advantages that
these materials offer in science and
engineering. Students will master the
mathematical techniques for modeling
the behavior of time-dependent
materials in time and frequency domain,
as well as the durability of products
made of these materials.

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. Work in team
(in international environment).

Intended learning outcomes:

This course prepares students to apply
knowledge of viscoelasticity. Student
understands specifics of the time-
dependent behavior of polymeric
structural materials advantages that
these materials offer in science and



matematicne pristope za popisovanje
vedenja casovno-odvisnih materialov v
casovnem in frekvené¢nem prostoru in
napovedovanje zivljenske dobe izdelkov
izdelanih iz tovrstnih materialov.

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.

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:

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%)

Ocenjevalna lestvica:

Delez/Weight

engineering. Students will master the
mathematical techniques for modeling
the behavior of time-dependent
materials in time and frequency domain,
as well as the durability of products
made of these materials.

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. Work in team
(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:

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): e project
(seminar assignment)
(60%) - oral
examination (40%)

Grading system:
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