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1. Disperzni sistemi: Defifiicija disperznega sistema,
metjenje velikosti 1a porazdelitve velikosti v
disperznem sistemu, dolocevanje faktorja oblike
delcev, specifi¢na povrsina disperznega sistema,
dolo¢evanje poroznosti.

2. Mikrostruktura materialov: Opti¢na in
elektronska mikroskopija (SEM, TEM), mikroskopija
na atomsko silo (AFM), vrsti¢na tunelska
mikroskopija (STM) in kvantitativna analiza
mikrostrukture materialov.

3. Merjenje termiCnih lastnosti materialov:
Osnove termogravimetrije (T'G), diferencne
dinamicne kalorimetrije (DSC), diferencne termicne
analize (DTA). Osnove in nacini merjenja kinetike v
trdnih sistemih, merjenje temperature.
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Prerequisites:

The course has to be assigned to the student.

Content (Syllabus outline):

1. Disperse systems: Definition of disperse systems,
particle size and size distribution measurements,
shape factor determination, specific surface of a
disperse system, porosity measurements.

2. Materials microstructure: optical and electron
microscopy (SEM, TEM), atomic force microscopy
(AFM), scanning tunneling microscopy (STM),
microstructure quantitative analysis of materials.

3. Thermal properties of materials: Principles of
Thermogravimetric Analysis (TG), differential
scanning calorimetry (DSC), differential thermal
analysis (DTA). Basic principles of kinetics in solids
and temperature measurements.

4.Crystalline structure: Basics of crystallography,
theory of the X-rays diffraction methods (XRD),




4. Kristalna struktura: Osnove kristalografije,
osnove metod rentgenske difrakcije (XRD), povezava
lastnosti materialov in njihove kristalne strukture,
osnove EXAFS metode.

5. Mehanske lastnosti materialov: Elasti¢na in
plasti¢na deformacija, natezni testi, duktilen in trden
lom materialov, dolocevanje trdote materialov, testi
utrujanja materialov, testi lezenja.

6. IR in Ramanska spektroskopija: Teorija IR in
Ramanske spektroskopije, metjenje IR in Ramanskih
spektrov.

7. Elektricne lastnosti materialov: Principi cikli¢ne
voltametrije, principi impedancne spektroskopije.

8. Povrsina materialov: Principi rentgenske
fotoelektronske spektroskopije (XPS) in ostalih
spektroskopskih tehnik v ultra-visokem vakuumu ter
elipsometrija.

Temeljna literatura in viri/Readings:

Comparison of structures and properties of the
solids, basics of EXAFS analysis.

5. Mechanic properties of solids: Elastic and plastic
deformation, tensile testing, ductile and brittle
fracture, hardness testing, fatigue and creep testing.
6. IR and Raman spectroscopy: Theory of IR and
Raman spectroscopies, Principles of IR and Raman
measurements.

7. Electrical properties of materials: Principles of
cyclic voltammetry and principles of impedance
spectroscopy.

8. Surface of materials: Principles of X-ray
photoelectron spectroscopy and other ultra high
vacuum spectroscopic techfiiques and ellipsometty.
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Cilji in kompetence: B 4

Nagel razvoj tehnike temelji na novih in 1zboljsanih
materialih in zahteva poznavanje metod njihove
karakterizacije. Student se seznani s principi in nacini
metjenja dolocenih lastnosti anorganskih materialov
ter s pomenom Opisane karakteristike za uporabnost
materialov.

Predvideni Studijski rezultati:
Znanje in‘tazumevanje

Student spozna osnovne fizikalde principe na katerih
temeljijo metode,analize materialov. Z razumevanjem
principov in rezultati analiz je Student sposoben
kriticno ovrednostiti razlicne materiale.

Uporaba

Skozi principe kafakterizacije materialov Studentje
spoznajo nekatere tehnolosko najpomembnejse
materiale (konstrukcujske nateriale, materiale za
elektroniko, inzenirsko keramiko) ter nacine njthove
evalvacije.

Refleksija

Student pridobi nujno potrebna znanja in obcutek za
spremljanje procesa skozi karakterizacijo materialov.
Prenosljive spretnosti

Objectives and competences:

Development of technologies based on new
improved materials requires also understanding of
basic principles of materials characterization.
Students acquire basic knowledge and ability
regarding materials characterization.

Intended learning outcomes:

Knowledge and Comprehension

Basic knowledge about physical principles of
materials characterization on which students can
describe various materials.

Application

Through materials characterization students describe
various technologically important materials (i.e.
construction materials, engineer cheramics, materials
for electro applications).

Analysis

Students acquire basic knowledge to follow materials’
preparation through their characterization.
Skill-transference Ability

Integration of basic knowledge regardin material
science, literature research; literature data collecting,
data analysis and interpretation.



Razvita sposobnost kriticnega razmisljanja in
sklepanja. Sposobnost povezovanja osnovnih znanj
ter $tudija domace in tuje literature.

Metode poucevanja in ucenja: Learning and teaching methods:
- Predavanja, Lectures, seminars, tutorial work
- laboratorijske vaje

Nacini ocenjevanja: DeleZ/Weight Assessment:
Pisni in ustni izpit. Written and oral exam.
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