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

Veljajo splosni pogoji za doktorski Studij. General prerequisites for the third level

studies.

Vsebina: Content (Syllabus outline):

* Definicija reprezentativnega volumna < Definition of a representative volume
in materialne tocke. Osnovni pojmi o and a material point. Fundamentals
reoloskih modelih. Konstitucijske of rheological models. Constitutive
enacbe termoplasti¢nosti. Kriteriji equations of thermoplasticity. Yield
plasticnega tecenja. Pristopi k criteria. Approaches to modelling of
modeliranju smeri plasticnega toka. the plastic flow direction.

* Nepovracljivost plasticnega odziva in ¢ Irreversibility of the plastic response
posledice. Utrjevanje, elasticna in and its consequences. Hardening,
plasticna anizotropija. Ciklicno elastic and plastic anisotropy. Cyclic
obremenjevanje. loading.

* Vpliv temperature na plasticni odziv. @+ Influence of the temperature on the

* Definicija termoplasti¢cnega robnega plastic response.
problema in njegovo reSevanje. * Definition of boundary value problem
Splosni teoremi in energijski izreki. in thermoplasticity and its solution.

* Torzija in upogib v elastoplasticnem General theorems in
obmocju. Ravninska in thermoplasticity, energy theorems.
osnosimetri¢na elasto-plasticna » FElastoplastic torsion and bending.
stanja. Stabilnost elastoplasticnega Plane and axisymmetric elastoplastic
ravnoves—ja. Teorija mejnih stanj. problems. Stability of elastoplastic

* Teorija drsnih linij in karakteristik. equilibrium. Limit stress analysis.

* Problematika eksperimentalnega » Slip-line theory and its
dolocCanja snovnih lastnosti characteristics.
elastoplasticnega odziva. * Experimental determination of

* Mehanika preoblikovalnih in material properties during
odrezovalnih procesov. elastoplastic yielding.

* Mechanics of forming and cutting
technological processes.

Temeljna literatura in viri/Readings:

[1] W.F. Hosford, R.M. Caddell: Metal Forming: Mechanics and Mettallurgy,
Cambridge University Press, 2007. [COBISS.SI-ID - 10256923]

[2] H C.Wu: Continuum Mechanics and Plasticity, Chapman&Hall/CRC, 2005.
[COBISS.SI-ID - 7879195]

[3] N. Node, R.B. Hetnarski, Y, Tanigawa: Thermal stresses, Taylor&Francis, 2003.
[COBISS.SI-ID - 28887301]



[4] ]J. D. Lubahn, R.P. Felgar: Plasticity and creep of metals, Wiley, 1961.

[COBISS.SI-ID - 14193447]

[5] R.Hill: The mathematical theory of plasticity, 6th edition, The Clarendon Press,

1971. [COBISS.SI-ID - 7106331]

Cilji in kompetence:

Cilji:

Poleg obravnave enostavnih
temperaturnih in napetostno-
deformacijskih stanj (enoosno
napetostno in enoosno deformacijsko

stanje, torzija, homogeno temperaturno
polje) je cilj predmeta Studentu podati

moderno razumevanje splosnih pristopov

v elasto-termo-plasti¢nosti v
kontinuumu. Pri predmetu bo Student
dobil predstavo, kaksno vlogo v
celotnem robnem problemu imajo
konstitutivni zakoni in kako je problem
dolocitve splosnega napetostno-
deformacijskega stanja v konjunkciji s
temperaturno pogojenim obnaSanjem
materiala pogojen z resitvijo celotnega
robnega problema. Razumevanju
energijskih pristopov pri dolocitvi
pricetka plastifikacije in smeri
plasticnega tecenja snovi bo pri
predmetu dan poseben poudarek.

Kompetence:

Student je s pridobljenim znanjem
kompetenten za resevanje elasto-termo-
plasti¢nih problemov, ki se pojavljajo v

tehniski in znanstveni sferi. Ima podlago

za razvoj naprednih elasto-termo-
plasti¢nih modelov na osnovi meritev
odziva materiala, s cemer obvladuje
izracune in simulacije. Ravno tako je
sposoben identificirati, katere
karakteristicne elasto-termo-plasti¢ne
lastnosti materiala so vplivne v
njegovem problemu in katere niso.
Nenazadnje je Student usposobljen za
vrednotenje rezultatov simulacij elasto-
termo-plasti¢nih problemov.

Predvideni Studijski rezultati:

Student je s pridobljenim znanjem

Objectives and competences:
Goals:

Besides the treatment of simple
temperature and stress-strain fields
(uniaxial stress and uniaxial strain field,
torsion, homogeneous temperature field)
the aim of the course is to show a
modern understanding of general
approaches in elasto-thermo-plasticity.
Student will gain insight of how the
boundary value problem is influenced by
constitutive laws, and consequently, how
the stress-strain field determination in
conjunction with temperature dependent
material response is affected by the
solution of the boundary value problem.
Particular emphasis is given on the
understanding of energy approaches in
the determination of yielding and plastic
flow direction.

Competences:

Student acquires relevant knowledge for
solving elasto-thermoplastic problems,
which arise in engineering practice and
scientific research. Based on
measurements of the material response
a firm basis is given for a development
of advanced elasto-thermoplastic
models, which means that student is
capable to perform calculations and
simulations with competence. He also
acquires ability to identify which elasto-
thermo-plastic material properties are
the most relevant in a particular
problem. Finally, student is trained to
properly evaluate results of the elasto-
thermoplastic problem simulations.

Intended learning outcomes:

Student acquires relevant knowledge for



kompetenten za resevanje elasto-termo-
plasti¢nih problemov, ki se pojavljajo v
tehniski in znanstveni sferi. Ima podlago
za razvoj naprednih elasto-termo-
plasticnih modelov na osnovi meritev
odziva materiala, s cemer obvladuje
izracune in simulacije. Ravno tako je
sposoben identificirati, katere
karakteristicne elasto-termo-plasticne
lastnosti materiala so vplivne v
njegovem problemu in katere niso.
Nenazadnje je Student usposobljen za
vrednotenje rezultatov simulacij elasto-
termo-plasti¢nih problemov.

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. ¢ projekt
(seminarsko delo) (70%) e

ustno izprasevanje
(30%)

Ocenjevalna lestvica:

Delez/Weight

solving elasto-thermoplastic problems,
which arise in engineering practice and
scientific research. Based on
measurements of the material response
a firm basis is given for a development
of advanced elasto-thermoplastic
models, which means that student is
capable to perform calculations and
simulations with competence. He also
acquires ability to identify which elasto-
thermo-plastic material properties are
the most relevant in a particular
problem. Finally, student is trained to
properly evaluate results of the elasto-
thermoplastic problem simulations.

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. * project
(seminar assignment)
(70%) - oral
examination (30%)

Grading system:

Reference nosilca/Lecturer's references:

zr. prof. dr. Miroslav HALILOVIC
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reconstruction of the fiber orientation distribution function of short-fiber-reinforced
polymers. Journal of rheology. Jan. 2022, vol. 66, iss. 1, str. 1-32, ilustr. ISSN 0148-
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