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Vrsta predmeta/Course Obvezni strokovni predmet na smeri Proizvodno

type: strojnistvo, ki je izbirni strokovni predmet na ostalih
smereh./Compulsory specialised course in the study of
Production Engineering, which is an elective specialised
course in other fields of study.

Jeziki/Languages: Predavanja/Lectures: Slovens$cina

Vaje/Tutorial:

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

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

Vsebina:

1. Umestitev CAM
- Uvod v CAD/CAM
- Kaj je CAM
- Pomembnost in potencial CAM
2. Obremenitve odrezovalnih
strojev
- Sile pri odrezavanju
- Obremenjevanje rezalnih orodij in
obdelovancev
- Obremenitve na obdelovalni stroj
3. Koraki CAD-CAM
- Vhodi in izhodi CAM
- Koraki CAD-CAM
- Vloga postprocesorjev
4. Obdelovalni sistemi
- Koncept obdelovalnih sistemov
- Programiranje/krmiljenje strojev
- Geometrijske relacije
5. Kinematika obdelovalnih strojev
- Obdelovalni stroji
- Osi in kinematika obdelovalnih
strojev
- Izhodisca za CAM
6. Zgradba obdelovalnih strojev
- Zgradba konkretnih obdelovalnih

Slovenscina

Prerequisites:

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

Content (Syllabus outline):

* CAM placement
- Introduction to CAD/CAM
- What is CAM
- Importance and potential of CAM
2. Loads of machine tools
- Cutting forces
- Loading of cutting tools and
workpieces
- Loading of machine tool
3. Steps of CAD-CAM
- CAM inputs and outputs
- CAD-CAM steps
- The role of post-processors
4. Manufacturing systems
- Concept of manufacturing systems
- Machine tools
programming/control
- Geometric relations
5. Kinematics of machine tools
- Machine tools
- Axes and kinematics of machine
tools
- CAM initial conditions
6. Construction of machine tools
- Contruction of concrete machine



strojev

- Osnovni elementi

- Togostne lastnosti

7. Dinamika odrezovalnih procesov
in strojev

- Vpliv obdelovalnih strojev na
obdelovalni proces

- Dinamika procesa odrezavanja

- Dinamicna togost in duSenje

8. Krmiljenje odrezovalnih procesov
- Krmiljenje obdelovalnih strojev

- Povratna zanka pozicije in hitrosti
- G-koda

9. Nacrtovanje odrezovalnih poti
- Tehnoloski nacrt

- Ekonomski nacrt

- Celostno ocenjevanje
obdelovalnosti

10. Postavitev in zagon strojev

- Prevzemna kontrola strojev

- Zagon in umerjanje strojev

- Tehni¢ne regulative

1 Posebnosti CAM struzenja

- Osnovni elementi CAM na
struzenju

- Postopek programiranja

- Preracuni in simulacije

12. Posebnosti CAM frezanja

- Osnovni elementi CAM na
frezanju

- Postopek programiranja

- Preracuni in simulacije

13. Posebnosti CAM 5 osnih
obdelovalnih strojev

- Osnovni elementi CAM na
kompleksnih oblikah

- Postopek programiranja

- PreracCuni in simulacije

14. Posebnosti CAM pri obdelavi z
roboti

- Osnovni elementi CAM na
frezanju z robotom

- Postopek programiranja

- Preracuni in simulacije

15. Gostujoce predavanje

- Gostujoce predavanje eksperta s
podrocja iz industrije (dr. Primoz
Krzi¢, A-CAM)

Temeljna literatura in viri/Readings:

tools

- Basic elements

- Stifness properites

7. Dynamics of machining
processes and tools

- Influence of machine tools on
machining process

- Dynamics of the cutting process
- Dynamic stiffness and damping
8. Control of machining processes
- Control of machine tools

- Position and velocity feedback
loop

- G-code

9. Planning of cutting paths

- Technology plan

- Economic plan

- Comprehensive machining
performance evaluation

10. Installation and set-up of
machine tools

- Take-over control of machine tools
- Start and calibration of machine
tools

- Tehnical regulations

1 Features of CAM in turning

- Basic elements of CAM in turning
- Programming procedure

- Calculations and simulations

12. Features of CAM milling

- Basic elements of CAM in milling
- Programming procedure

- Calculations and simulations

13. Special features of CAM in 5
axis machines tools

- Basic CAM elements on complex
shapes

- Programming procedure

- Calculations and simulations

14. Special features of CAM in
machining with robot

- Basic concepts of CAM in robot
milling

- Programming procedure

- Calculations and simulations

15. Guest lecture

- Guest lecture by expert from
industry (dr. Primoz Krzi¢, A-CAM)
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o1

Cilji in kompetence: Objectives and competences:

Cilji: Objectives:

1. Pridobiti poglobljena znanja o CAM 1. To acquire in-depth knowledge of
tehnologijah, kot nadgradnja CAM technologies as an upgrade of
odrezovalnih procesov. machining processes.

2. Seznanitev z naprednimi CAM 2. Familiarity with advanced CAM
principi in njihovim apliciranjem na principles and their application to
razlicne odrezovalne tehnologije. various cutting technologies.

3. Poznavanje uporabe CAM pri 3. Knowledge on CAM usage in
postavljanju kompleksnih complex machining technologies /
obdelovalnih tehnologij/izdelkov, products, calculations of machining
izracuni casov obdelav, times, tool loads, and durability for
obremenitve orodij, ter obstojnosti optimal process performance.
za optimalno delovanje procesov. 4. Knowledge on tools and models for

4. Poznavanje orodij in modelov za virtual simulation of machining
virtualno simuliranje odrezovalnih processes, and basic knowledge on
procesov, ter temeljno znanje machine tool control.
krmiljenja obdelovalnih strojev. Competences:

Kompetence: 1. P3-RRP: Basic proficiency in CAM

1. P3-RRP: Temeljna usposobljenost and machine tool control, enabling
na podroc¢ju CAM in krmiljenja the most advanced machining
obdelovalnih strojev, ki omogoca technologies to be set up
samostojno postavljanje independently.
najnaprednjesih obdelovalnih 2. S4-RRP: Ability to communicate
tehnologij. professionally and express

2. S4-RRP: Sposobnost strokovnega themselves in the CAM area and
sporazumevanja in izrazanja s principles of processing paths /
podrocja CAM in principov strategies.
obdelovalnih poti/strategij. 3. S7-RRP: Ability to search for

3. S7-RRP: Sposobnost iskanje virov, resources, critically evaluate
kriticne presoje informacij, information, independently
samostojnega nadgrajevanja upgrade acquired knowledge and
pridobljenih znanj in poglabljanje deepen knowledge in particular

znanj na posameznih podrocjih CAM areas and processing paths /



CAM in obdelovalnih poti/strategij.

Predvideni Studijski rezultati:

Znanja:

Z2: Poglobljeno teoreticno,
metodolosko in analiticno znanje s
podrocja principov racunalniskega
dolocevanje obdelovalnih
poti/strateqij, ki je osnova za
raziskovalno in aplikativno delo.

Spretnosti:

S2.1 Poznavanje in obvladovanje
zahtevnih, kompleksnih krmiljen
obdelovalnih strojev in metodoloskih
orodij za racunalnisko postavljanje
obdelovalnih tehnologij.

S2.2 Nacrtovanje strategij 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.

P2 Obravnava snovi po urejeni in
vnaprej razlozeni sistematiki

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

P4 Laboratorijske vaje v laboratoriju
na obdelovalnih strojih

P5 Uporaba Studijskega gradiva v

obliki e-verzije predstavitve predavan,j.

P15 Uporaba video vsebin kot priprava

na predavanje in vaje.

Nacini ocenjevanja:

Delez/

strategies.

Intended learning outcomes:

Knowledge:

Z2: In-depth theoretical,
methodological and analytical
knowledge on the principles of
computer-aided machining pathways /
strategies, which is the basis for
research and application work.

Skills:

S2.1 Knowledge and mastery of
sophisticated, complex controllable
machine tools and methodological
tools for computer-aided machining
technology.

S2.2 Designing of machining
strategies 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.

P2 Treatment of the substance
according to an orderly and pre-
interpreted systematics

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

P4 Laboratory exercises in the
laboratory on machine tools

P5 Use of study materials in the form
of an e-version of the lecture
presentation.

P15 Use video content to prepare for
lectures and tutorials.

Assessment:

Weight



- Teoreti¢ne vsebine (predavanja) 50,00 % - Theoretical content (lectures)

- Delo na laboratorijskih vajah 30,00 % - Laboratory work (including
(vkljucéno s porocili) reports)
- Seminar 20,00 % - Seminar
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