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Vsebina:

1. Uvod v poznavanje materialov:

- razumevanje kristalne zgradbe in
mikrostrukture, velikosti kristalov in
lastnosti mikrostrukture,

- razumevanje nastanka amorfne in
kristalne structure, strjevanje taline,
ravnotezno in neravnotezno strjevanje,
ohlajevalne krivulje.

2. Kristalizacija:

- osnovne kristalne resetke, napake v
kristalih: tockovne, linijske, povrsinske
in volumske napake,

- meje kristalnih zrn v povezavi z
mehanskimi lastnostmi,

- toplotne lastnosti kovin in zlitin.

3. Difuzija:

- gibanje atomov v trdnem,

- matematicni popis stacionarne in
nestacionarne difuzije,

- vplivni parametri,

- Arrheniusovi grafi.

4. Mehanske lastnosti materialov:

- natezni, tlacni in upogibni preizkus,
- diagram napetost-raztezek,

- natezna trdnost, meja teCenja,
raztezek.

- Trdota: pregled postopkov merjenja
trdote,

5. Mehanske lastnosti materialov:

- udarna zilavost,

Meeting the enrollment conditions for
the MECHANICAL ENGINEERING -
Project Oriented Applied Programme.

Content (Syllabus outline):

1. Introduction:

Structure of solid materials: Atoms,
atomic bonds, crystal grain, grain
boundaries, properties of crystal and
amorphous structure, ideal and real
crystal structure, melt solidification,
cooling curves, equilibrium
solidification, non-equilibrium
solidification.

2. Crystallization:

Crystall latice, Types of defects: point,
line and two-dimensional defects,
volume defects, the importance of
material defects, grain boundaries in
connection to mechanical properties,
thermal properties of metals and alloys.
3. Diffusion:

atom movements, 1st and 2nd Fick law,
influential parameters, Arrhenius graphs
4. Mechanical properties of materials:
Strength testing: tensile test, tensile
strength, yield stress, Flexural strength,
Testing hardness: Brinell, Vickers,
Rockwell hardness tests, Vickers and
Knoop microhardness tests, comparing
hardnesses.

5. Mechanical properties of materials:
Testing impact toughness: impact work,
impact toughness, Testing material
strength depending on time and fatigue



- trajna in ¢asovna trdnost,

- utrujanje materialov,

6. Mehanske lastnosti materialov:

- utrjevanje in rekristalizacija,

- lezenje materialov.

7. Fazni diagrami in zlitine:

- definicije in osnovni koncepti,

- znacilni binarni diagrami,

- vzvodno pravilo,

- faze in mikrostrukture.

8. Sistem Fe-Fe3C:

- poznavanje osnovnih mikrostruktur in
njihovih lastnosti,

- fazne transformacije pri ravnoteznem
segrevanju in ohlajanju.

9. Jeklo in litine na osnovi Zeleza:o

- gljikova jekla,

- splosna in posebna konstrukcijska
jekla, legirana jekla,

- nerjavna jekla,

- orodna jekla in super zlitine,

- mikrostruktura, lastnosti, uporaba,
jeklene litine.

10. Lito Zelezo:

- siva litina,

- bela litina,

- temprana litina,

- postopki pridobivanja litin,

- mikrostruktura v povezavi z
lastnostmi in uporabo.

11. Osnove toplotne obdelave jekla:f
- fazne transformacije v odvisnosti od
hitrosti segrevanja in ohlajanja jekla,

- kratek pregled postopkov zarjenja,
kaljenja, poboljsanja.

12. Nezelezne kovine in zlitine:

- Nezelezne kovine in zlitine na osnovi:
Al, Mg, Cu (medi, broni), Ti, Ni, Zn,
leZajne zlitine, loti.

- Utrjevanje s hladno deformacijo,
utrjevanje z izlo¢evalnim zarjenjem
podprto z mikrostrukturnimi
spremembami ter z dodatno hladno
deformacijo, mikrostruktura, lastnosti in
uporaba nezeleznih zlitin.

13. Tehnologija litja:

- osnove livarstva,

- kratek popis livarskih tehnologij,

- pregled in uporaba posameznih litin,
- lastnosti v povezavi z nastali
mikrostrukturo.

strength, load cases, Wohler curve,
Smith diagram,

6. Mechanical properties of materials:
creep, life of machine parts, Larson-
Miller diagrams. Work hardening,
recrystallization

7. Basic phase diagrams:

for alloys with no or partial liquid/liquid
solubility, alloys with full liquid/liquid
solubility and various types of alloys in
solid state. Lever rule, phases and
microstructures.

8. Basics of iron and ferrous alloys:
Iron, cooling curves and crystal
structure of iron, iron-cementite, iron-
graphite phase diagrams, equilibrium
heating and cooling, phase
transformations.

9. Ferrous alloys:

General structural steels, a short
overview of special structural and tool
steels, stainless steel, microstructures,
properties, use...

10. Cast iron:

Gray cast iron, cast iron hardening and
tempering processes, nodular graphite
cast iron, malleable cast iron, special
iron-based castings, properties and use
of different types of cast iron.

11. Basics of steel heat treatment:
phase transformations vs.
heating/cooling speed, hardening and
tempering of steels and alloys,

12. Non-ferrous alloys:

Classification of alloys, alloys for
casting, alloys for kneading. Overview of
aluminium, magnesium, copper alloys
(bronze and brass), nickel alloys, zinc
alloys, bearing alloys. Heat treatment of
non-ferrous alloys, homogenizing and
precipitation annealing, cold work
hardening, microstructure...

13. Casting:

Mould manufacturing, casting processes
(sand casting, chill casting, die casting),
special casting processes. Melt
solidification and formation of casting
cavity/casting, casting defects, cast
microstructure and microstructural
strength. Homogenizing annealing of
castings and stress-free annealing.



14. Prasna metalurgija (sintranje):

- pridobivanje prahu, priprava prahu,
- stiskanje, sintranje,

- dodatne obdelave,

- podrocja uporabe, vrste in uporaba
pomembnih zeleznih in nezeleznih zlitin
pridobljenih po prasni metalurgiji,

- posebni izdelki pridobljeni s prasno
metalurgijo, mehanske lastnosti takih
izdelkov.

15. Korozija in zascita pred korozijo:
- osnove kemicne in elektrokemicne
korozije, oksidacijski kriterij,

- pregled vrst korozije,

- pregled mehanskih, kemic¢nih in
elektrokemicnih postopkov zascite;
potapljanje, metalizacija, razli¢ni
postopki barvanja in lakiranja.

Temeljna literatura in viri/Readings:

14. Powder metallurgy technology and
sintered materials:

Production and preparation of powder,
pressing and sintering, overview of
different technological processes of
sintering, diffusion processes in
sintering, a short overview of sintered
steels and non-ferrous alloys, product
design for powder metallurgy,
aftertreatment of sintered parts,
properties of sintered materials,
standard sintered materials and use:
structural parts, bearing alloys, filters,
brake pads

15. Corrosion and corrosion
protection:

manifestations of corrosion, rate of
electro-chemical reactions, testing for
corrosion, rate of corrosion, types and
properties of different forms of
corrosion, overview of corrosion-
protection processes: mechanical,
chemical and electro-chemical,
immersion, galvanic, diffusion etc

1. D. R. Askeland: The science and engineering of materials, Sixth Edition,

Chapman & Hall, London, 2011

2. K. Cummings, P. Laws, E. Redish and P. Cooney: Understanding physics, John

Wiley & sons, Inc. USA, 2004

3. M. Philip, B. Bolton: Technology of engineering materials, Butterworth

Heinemann, Oxford, 2007

4. W. Bolton: Engineering materials technology, Third edition, Butterworth

Heinemann, Oxford, 1998

5. J.F.Shackelford: Introduction to materials science for engineers, fifth edition,

Prentince Hall, 2000

6. Moderno proizvodno inzenirstvo, prirocnik, ur. Karl Kuzman, Grafis trade, 2010

Cilji in kompetence:

Cilji:

1. Osnove o razumevanju lastnosti
materialov z vidika kristalne zgradbe
in mikrostrukture v povezavi z
mehanskimi lastnostmi.

2. Znanje o zlitinah in zlitinskih
sistemih, o nastalih mikrostrukturah,
o vplivu primarnega pridobivanja
zlitine oziroma materiala.

Objectives and competences:
Objectives:

1. Familiarity with material properties:
connection of cristal lattice and
microstructure with mechanical
properties.

2. Getting the knowledge of alloys and
alloying systems, microstructures,
the influence of material production
on mechanical properties.



3. Poznavanje osnovnih kovinskih
materialov in njihovih lastnostih,
poznavanje vpliva legiranja na
mehanske lastnosti.

Kompetence:

1. S1,S2-PAP + P1,P3,P4-PAP:
Sposobnost ocenjevanja lastnosti
materialov z vidika nastale
mikrostrukture, Dobro poznavanje
postopkov preizkusanja materialov in
nacinov prikaza lastnosti materialov
glede na stanje materialov.

2. S1,S2-PAP + P1,P3,P4-PAP: Pozna
tehnologijo pridobivanja posameznih
vrst materialov oziroma polizdelkov,
zato razume tudi lastnosti in
uporabnost le teh.

3. S1,S2-PAP + P1,P3,P4,P8-PAP:
Razume znacilne razlike v lastnostih
in uporabnosti posameznih vrst
materialov.

S1,S2,S13-PAP + P1,P3,P4,P8-PAP:
Sposobnost izbiranja materialov pri
snovanju izdelkov in konstruiranju.

Predvideni Studijski rezultati:
Znanja:

Student pridobi znanje o mehanskih in
nekaterih fizikalnih lastnosti materialov.
Spozna osnovne postopke izdelave
polizdelkov s poudarkom na lastnostih
materialov iz ocenjevanja
mikrostrukture. Student pridobi
sposobnost ocenjevanja in primerjave
podatkov o materialih - zlitinah, ki so
podani v priro¢nikih v tabelari¢ni obliki
ali v diagramih....

Spretnosti:

S1.1. Priprava vzorcev za dolocevanje
mikrostrukture in mehanskih lastnosti
materiala

S1.2 Odcitavanje in analiza mehanskih
lastnosti materiala iz grafov ali tabel

S1.3 Izbira materiala glede mehanskih
zahtev

3. Getting the knowledge about basic
metal materials and their properties;
and the influence of alloying on
mechanical properties.

Competences:

1. S1,S2-PAP + P1,P3,P4-PAP: Ability to
evaluate material properties
according to the microstructure.
Good knowledge of materials testing
procedures and methods of
demonstrating material properties
with respect to the state of materials.

2. S1,S2-PAP + P1,P3,P4-PAP: Knowing
material or semi-finished products
production technology to understand
its properties and use.

3. S1,S2-PAP + P1,P3,P4,P8-PAP:
Understanding characteristic
differences in properties and in
usefulness of different materials.

S1,S2,S13-PAP + P1,P3,P4,P8-PAP:
Ability to choose proper material in
designing products.

Intended learning outcomes:
Knowledge:

The student acquires knowledge of the
mechanical and some physical
properties of the materials. Understands
basic manufacturing processes for semi-
finished products with a focus on the
properties of materials from
microstructure evaluation. The student
acquires the ability to evaluate and
compare data on materials - alloys,
which are given in manuals in tabular
form or in diagrams.

Skills:

S1.1 Preparation of specimens for
determining the mechanical properties
of a material.

S1.2 Reading and analysis of mechanical
properties of material from graphs or
table.

S1.3 Selection of material for
mechanical requirements.



Metode poucevanja in ucenja: Learning and teaching methods:

1. P1 - avditorna predavanja 1. P1 Auditorial lectures.
2. P2 - obravnava snovi po urejeni in v 2. P2 Treats substances according to an
naprej razlozeni sistematiki orderly and systematic explanation
3. P3 - avditorne in laboratorijske vaje 3. P3 Auditorial and laboratory
4. P5 - uporaba studijskega gradiva v exercises.
obliki knjig, zapiskov predavanj - 4. P5 Application of study material
tiskana oblika, e-zapiski predavanj. (textbook, e-book, printed lecture
presentations).
Nacini ocenjevanja: Delez/ Assessment:
Weight
- Teoreti¢ne vsebine (predavanja) 50,00 % - Theoretical content (lectures)
- Delo na vajah (vkljucno s 50,00 % - Laboratory work (including
porocili) reports)
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