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Jeziki/Languages:

Vaje/Tutorial:

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

Izpolnjevanje pogojev za vpis v
Magistrski Studijski program II.
stopnje Strojnistvo - Razvojno
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Vsebina:

1. Osnovna kinematika orodja in
tvorjenje odrezka

- Sistem stroj-orodje-obdelovanec

- Kinematika odrezovalnih procesov

- Rezalna geometrija in terminologija
2. Definirana rezalna geometrija

- Procesi z definirano rezalno
geometrijo

- Tvorba odrezka

- Rezalni parametri

3. Modeli tvorbe odrezkov

- Mehanika ortogonalnega reza

- Mehanika poSevnega reza

- Umestitev modelov na realne
odrezovalne procese

4. Dolocanje odrezovalne ucinkovitosti
- Obdelovalnost materialov

- Obdelovalne strategije in kriteriji

- Produktivnost

5. Rezalne sile

- Sile pri odrezavanju

- Modeli napovedovanja sil

- Vpliv rezalnih sil na proces in njegovo
stabilnost

6. Nedefinirane rezalne geometrije

- Procesi z nedefinirano rezalno
geometrijo

- Popis kinematike spektra takih

Predavanja/Lectures:

Slovenscina

Slovenscina

Prerequisites:

Meeting the enrollment conditions for
the Master's study programme of
Mechanical Engineering - Research and
Development program.

Content (Syllabus outline):

1. Basic tool kinematics and chip
formation

- Machine-tool-workpiece system

- Kinematics of machining processes
- Cutting geometry and terminology
2. Defined cutting geometry

- Processes with defined cutting
geometry

- Chip formation

- Cutting parameters

3. Chip formation models

- Mechanics of orthogonal cutting
model

- Oblique cut mechanics

- Placement of models on real
machining processes

4. Determination of machining
efficiency

- Machining performanc of materials
- Machining strtegies and criteria

- Productivity

5. Cutting forces

- Forces in cutting process

- Force prediction models

- Influence of cutting forces on the
process and its stability

6. Nondefined cutting geometry

- Processes with undefined cutting



procesov

- Problematike procesov

7. Toplotne obremenitve pri
odrezavanju

- Toplotne razmere pri odrezavanju

- Vpliv na proces

- Vpliv na integriteto obdelane
povrsine

8. Obraba in obstojnost

- Obraba rezalnih orodij

- Obrabni mehanizmi

- Modeliranje obstojnosti rezalnih
orodij

9. Rezalna orodja

- Rezalni materiali

- Vpliv rezalnih materialov na proces
odrezavanja

- Smernice njihove uporabe

10. Zascite rezalnih orodij

- Prevleke rezalnih orodij

- Funkcionalne lastnosti prevlek

- Vpliv prevlek na rezalno geometrijo
in proces

11. Mazanje in hlajenje odrezovalnih
procesov

- Hladilno mazalna sredstva

- Hladilno mazalni principi

- Smernice

12. Produktivnost in ekonomic¢nost

- Nacrtovanje tehnoloskih parametrov
- Omejitve pri doloCevanju parametrov
- Ekonomsko vrednotenje

13. Optimiranje odrezovalnih procesov
- Visoko produktivno odrezavanje

- Visoko hitrostno odrezavanje

- Optimiranje odrezovalnih procesov
14. Posebni odrezovalni procesi

- Hibridni postopki odrezavanja

- Trajnostni elementi/smernice

- Mikro odrezavanje

15. Gostujoce predavanje z industrije
- Gostujoce predavanje eksperta s
postavljanja odrezovalnih tehnologij v
industrijskih aplikacijah (BTS Company)

Temeljna literatura in viri/Readings:

geometry

- An overview of the kinematics
spectrum of such processes

- Process issues

7. Thermal loads in machining

- Thermal conditions in cutting

- Influence on process

- Influence on the machined surface
integrity

8. Tool-wear and tool-life

- Wear of cutting tools

-  Wear mechanisms

- Modeling of cutting tool-life

9. Cutting tools

- Cutting tool materials

- Impact of cutting materials on the
cutting process

- Guidelines for their use

10. Cutting tool coatings

- Coatings of cutting tools

- Functional properties of coatings

- Influence of coatings on cutting
geometry and process

11. Cooling and lubrication of
machining processes

- Coolant and/or lubricants

- Cooling lubrication principles

- Guidelines

12. Productivity and economy

- Design of technological parameters
- Constraints on parameter
determination

- Economic evaluation

13. Optimization of machining
processes

- Higher performance machining

- High speed machining

- Optimization of machining processes
14. Special/modern machining
processes

- Hybrid machining processes

- Sustainable elements / guidelines
- Micro machining

15. Guest lecture by an expert from
industry on machining technologies in
industrial applications (BTS Company).

1. Y. Altintas: Manufacturing Automation: Metal Cutting Mechanics, Machine
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Tool Vibrations, and CNC Design, 2012, Cambridge University Press.

Ljubljana.

. J. Kopac: Odrezavanje - Teoreticne osnove in tehnoloski napotki, 2008,

F. Klocke: Manufacturing Processes 1. Springer-Verlag Berlin, 2011

F. PuSavec, J. Kopac¢: Sustainability of modern metal cutting processes:
assessment of cryogenic machining. Ljubljana, 2012

G. Globocki-Laki¢, D. Kramar, J. Kopac¢: Metal cutting: theory and applications.
Banja Luka, Ljubljana, 2014Janez Kopa¢, Mirko Sokovi¢: Tehnika odrezovanja.

Ljubljana, 1993

Cilji in kompetence:

Cilji:

1.

2.

Pridobiti poglobljena znanje o
odrezovalnih procesih.

Seznanitev z naprednimi in
inovativnimi odrezovalnimi procesi
in tehnologijami.

Poznavanje postavljanja tehnologij,
izracunov ¢asov obdelav,
obremenitev orodij, ter obstojnosti
za optimalno delovanje procesov.
Poznavanje modelov za popisovanje
in napovedovanje odrezovalnih
procesov

Kompetence:

1.

S1-MAG: Temeljna usposobljenost
in razumevanje podrocja
odrezovalnih procesov, ki omogoca
resevanje znanstvenih problemov in
strokovnih izzivov.

S7-MAG: Sposobnost uporabe
sodobnih odrezovalnih procesov in
njihovih raziskovalnih metod.
Zmoznost njihovega optimiranja in
prenasanja temeljnjih znanj in
spoznanj v prakso.

P3-MAG: Obvladovanje temeljnih
teoretic¢nih in aplikativnih znanj s
Sirokega podrocja odrezovalnih
procesov, ki so bistvena za
obvladovanje podrocja proizvodnih
tehnologij.

Predvideni Studijski rezultati:

Objectives and competences:

Objectives:

1. To acquire in-depth knowledge of
machining processes.

2. Familiarity with advanced and
innovative machining processes
and technologies.

3. Knowledge on technology
development, cycle time
calculations, tool loads, and tool-
life for optimal process
performance.

4. Knowledge of models for
enumerating and predicting
behaviour of machining processes

Competences:

1. S1-MAG: Basic competence and
understanding of the field of
machining processes, which
enables solving scientific problems
and professional challenges.

2. S7-MAG: Ability to use modern
machining processes and their
research methods. Ability to
optimize them and bring them into
practice.

3. P3-MAG: Mastering the
fundamental theoretical and
applied knowledge of a wide range
of machining processes that is
essential to mastering
manufacturing technology.

Intended learning outcomes:



Znanja:

Z2: Poglobljeno teoreti¢no,
metodolosko in analiticno znanje s
podrocja principov odrezovalnih
procesov in tvorbe odrezkov, ki je
osnova za zahtevno aplikativno delo.

Spretnosti:

S2.1 Poznavanje in obvladovanje
zahtevnih / kompleksnih odrezovalnih
procesov, in metodoloskih orodij za

modeliranje/napovedovanje obnasanja.

S2.2 Nacrtovanje tehnologij
odrezavanja na podlagi reSevanja
problemov.

S2.3 Sposobnost kriticne refleksije in
inovativnega nadgrajevanja.

Metode poucevanja in ucenja:

P1 Avditorna predavanja z reSevanjem
izbranih - za podrocje znacilnih -
teoreticnih in prakticno uporabnih
primerov.

P3 Avditorne vaje, kjer se teoreticno
znanje s predavanj podkrepi z
racunskimi primeri

P4 Laboratorijske vaje v laboratoriju
na obdelovalnih strojih

P6 Interaktivna predavanja

P8 Izdelava in predstavitev
aplikativnih seminarskih nalog

P15 Uporaba video vsebin kot priprava

na predavanje in vaje.

Knowledge:

Z2: In-depth theoretical,
methodological and analytical
knowledge of the principles of
machining processes and chip
formation, which is the basis for
demanding application work.

Skills:

S2.1 Knowledge and management of
demanding / complex machining
processes, and methodological tools
for modeling / predicting behavior.

S2.2 Designing machining
technologies based on problem
solving.

S2.3 Ability to reflect critically and
innovate upgrades.

Learning and teaching methods:

P1 Lectures by solving selected -
typical - theoretical and practical
examples.

P3 Practical classes where theoretical
knowledge from lectures is supported
by computational examples

P4 Laboratory exercises in the
laboratory on machine tools

P6 Interactive Lectures

P8 Design and presentation of applied
seminar work

P15 Use video content to prepare for
lectures and tutorials.

Nacini ocenjevanja: Delez/ Assessment:

Weight
- Teoreti¢ne vsebine (predavanja) 50,00 % - Theoretical content (lectures)
- Delo na laboratorijskih vajah 30,00 % - Laboratory work (including
(vKklju¢no s porocili) reports)
- Seminar 20,00 % - Seminar
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