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Jeziki/Languages: Predavanja/Lectures: Angleščina, Slovenščina    

Vaje/Tutorial: Angleščina, Slovenščina    

Pogoji za vključitev v delo oz. za 
opravljanje študijskih obveznosti:

Prerequisites:

Veljajo splošni pogoji za doktorski študij. General prerequisites for the third level 
studies.

Vsebina: Content (Syllabus outline):

Gradient deformacije. Elementi loka, 
površine in volumna. Materialne in 
prostorske koordinate. Enačbe gibanja 
kontinuuma. Konstitutivne enačbe. 
Materialne simetrije in njihov vpliv. 
Reologija gradiv z oblikovnim spominom.
Reologija večfaznih gradiv. Uvod v 
mehaniko kompozitnih gradiv. 
Strukturno-fenomenološki model. 
Mehanske lastnosti makroskopskega 
modela kompozita. Analiza reoloških 
lastnosti gradiv z uporabo teorije 
dislokacij. Robni problemi 
termoplastičnosti v gradivu s periodično 
strukturo. Stohastični model napetostno-
deformacijskega stanja v gradivih s 
slučajno strukturo. Ocena nosilnosti 
elementov in konstrukcij iz kompozitnih 
gradiv. Kompoziti z mikrostrukturo.

Deformation gradient. Line, area and 
volume elements. Material and spatial 
coordinates. Motion equations of a 
continuum. Constitutive equations. 
Material symmetries and their influence.
Rheology of shape memory materials. 
Rheology of multi-phase materials. 
Introduction to mechanics of 
composites. Structural-
phenomenological model. Mechanical 
properties of the macroscopical model of
composite material. Analysis of 
rheological properties of materials using
theory of dislocations. Boundary value 
problems in thermoplasticity of 
materials with periodical structure. 
Stochastic model of stress-strain state in
materials with chaotic structure. Load 
carrying capacity of elements and 
structures made of composites. Particle 
reinforced composites.

Temeljna literatura in viri/Readings:

[1] R.W. Ogden: Nonlinear elasticity : theory and applications, Cambridge 
University Press, 2001 (COBISS.SI-ID – 10664537) e-knjiga
[2] Bhattacharya, K.: Microstructure of Martensite. Why it Forms and How it Gives 
Rise to the Shape-Memory Effect, Oxford University Press, New York, 2003 
(COBISS.SI-ID - 8739867).
[3] Mura, T.: Micromechanics of Defects in Solids, Martinus Nijhoff Publishers, 
1987 (COBISS.SI-ID - 575977)
[4] M.T. Shaw: Introduction to polymer rheology, Wiley, 2012 (COBISS.SI-ID – 
127146755)
[5] M. Negahban: The mechanical and thermodynamical theory of plasticity, CRC 
Press, 2012 (COBISS.SI-ID – 36778501)



Cilji in kompetence: Objectives and competences:

Cilji: 

Študentu prikazati vlogo in pomen 
nelinearne mehanike pri obravnavi 
kompleksnih inženirskih problemov. 
Predstavljene so osnovne zveze, ki 
nastopajo v nelinearni mehaniki gradiv. 
Podrobneje se obravnava 
termomehansko obnašanje večfaznih 
gradiv, s posebnim poudarkom na 
materiale z oblikovnim spominom in 
modeliranje njihovega obnašanja. Poleg 
tega se obravnava tudi mehansko 
obnašanje kompozitnih gradiv, kjer pri 
opisu mehanskega stanja izhajamo iz 
mikrostrukture gradiva. Študent se tako 
seznani s teorijo dislokacij in 
mikromehaniko in tako spozna njun vpliv
na makroskopsko obnašanje kompozitnih
gradiv.

Kompetence: 

Študent osvoji ustrezno znanje, ki je 
potrebno za določanje mehanskega 
odziva različnih konstrukcijskih 
elementov iz večfaznih gradiv ter iz 
kompozitnih gradiv.

Goals: 

The principal goal of this course is to 
demonstrate the significance of 
nonlinear mechanics in treating complex
engineering problems. Basic relations of 
nonlinear mechanics of materials are 
presented. Thermomechanical behaviour
of multi-phase materials is treated, with 
emphasis on modeling of shape memory 
materials. In addition microstructural 
approach to mechanical behaviour of 
composites is studied. The student is 
familiarized with micromechanics and 
theory of dislocations and their influence
on macroscopical behaviour of 
composites.

Competences: 

The student acquires knowledge 
necessary to determine mechanical 
behaviour of various structural elements
made of multi-phase materials and/or 
composites.

Predvideni študijski rezultati: Intended learning outcomes:

Študent osvoji ustrezno znanje, ki je 
potrebno za določanje mehanskega 
odziva različnih konstrukcijskih 
elementov iz večfaznih gradiv ter iz 
kompozitnih gradiv.

The student acquires knowledge 
necessary to determine mechanical 
behaviour of various structural elements
made of multi-phase materials and/or 
composites.

Metode poučevanja in učenja: Learning and teaching methods:

Predavanja, laboratorijske vaje, 
seminarsko delo, e-izobraževanje, 
konzultacije. Seminarsko delo v čim večji
meri navezujoče se na področje 
doktorskega raziskovanja. Študij z 
uporabo priporočene literature.

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.

Načini ocenjevanja: Delež/Weight Assessment:

Način (pisni izpit, ustno 
izpraševanje, naloge, 
projekt) • naloge (30%) 

Method (written exam, 
oral examination, 
assignments, project) •



• projektni seminar 
(50%) • ustno 
izpraševanje (20%)

assignments (30%) 
• project seminar 
(50%) • oral 
examination (20%)

Ocenjevalna lestvica: Grading system:

5 - 10, pri čemer velja, da je pozitivna 
ocena od 6 - 10

5 - 10, a student passes the exam if he is
graded from 6 to 10

Reference nosilca/Lecturer's references:

izr. prof. dr. Miha BROJAN
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