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	Nastavnik: dr Milan Radenković

	Status predmeta: Izborni

	Broj ESPB: 2

	Uslov: Nema.

	Cilj predmeta

Cilj predmeta je osposobljavanje slušalaca kursa za korišćenje programskog paketa SolidWorks (CAD/CAM) koji se primenjuje za modeliranje kako radnih komada tako i sklopova (CAD), izradu tehničko-tehnološke dokumentacije ali i generisanje programa za izradu radnih komada na CNC glodalicama (CAM).

	Ishod predmeta 

Ovladavanje znanjima potrebnim za primenu programskog paketa SoliWorks u procesu proizvodnje modeliranjem radnih komada (CAD) i generisanjem programskog koda za izradu radnih komada na 3-osnim CNC glodalicama

	Sadržaj predmeta

Lekcija 1 (2 časa): 

Naziv lekcije: Uvodna predavanja-Istorijski razvoj CNC mašina
Slušaoci kursa se upoznaju sa osnovama programiranja CNC mašina ali i razvojem samih CNC mašina u cilju boljeg razumevanja celokupnog procesa proizvodnje.
Lekcija 2 (2 časa): 

Naziv lekcije: Karakterisitke CNC mašina
U ovom delu kursa predstavljene su osnovne razlike konvencionalnih i CNC mašina. Izvršena je analiza prednosti i nedostataka CNC mašina, kao i minimalnih uslova koji opravdavaju implementaciju CNC mašina u proizvodni proces.
Lekcija 3 (4 časa): 

Naziv lekcije: Elementi CNC mašina
Tipična CNC mašina sastoji se od sledećih elemenata: programskog dela, upravljačke jedinice, pogonskog sistema, alatne mašine i mernog sistema sa povratnom spregom. Izvršena je analiza svakog elementa mašine.

Lekcija 4 (4 časa): 

Naziv lekcije: G funkcije koda za programiranje CNC sistema
Glavne funkcije ili funkcije uslova kretanja označavaju se slovnim simbolom G i dvocifrenim brojem. Mogu se podeliti na funkcije jednostavnog kretanja i funkcije složenog kretanja – cikluse. U ovom delu kursa analizirane su kako G funkcije tako i M funkcije. M funkcije predstavljaju pomoćne funkcije koje isključivo služe za davanje instrukcija mašini alatki. Broj M funkcije se razlikuje i prevashodno zavisi od upravljačke jedinice ali i namene mašine, dodatnih uređaja i slično.
Lekcija 5 (3 časa):  

Naziv lekcije: Tehnološka priprema za programiranje CNC mašina
U cilju otklanjanja svih problema koji se mugu javiti pri izradi delova na CNC mašinama neophodno je izvršiti temeljnu analizu u fazi tehnološke razrade, odnosno pre početka izrade dela na CNC mašini. Kako ne bi došlo do pojave grešaka neophodno je prilagoditi tehničku dokumentaciju odnosno način kotiranja radnog predmeta u zavisnosti od načina programiranja (apsolutna ili inkrementalna metoda pozicioniranja) pa tako postoji kotiranje u odnosu na zajedničku osu i redno kotiranje
Lekcija 6 (6 časa):  

Naziv lekcije: Primer modeliranja radnog komada primenom softverskog paketa SolidWorks
Na ovom jednostavnom primeru pokazaće se osnove modeliranja radnog komada primenom softverskog paketa SolidWorks. Postupno kroz slike analizira se kompletan tok modelovanja (CAD) u softverskom paketu SolidWorks. 
Lekcija 7 (6 časa):  

Naziv lekcije: Primer generisanja G koda za izradu radnog komada na 3-osnim glodalicama primenom SolidWorks softverskog paketa (CAM)
U ovom delu kursa na jednostavnim primerima prikazan je rad u SolidCam-u koji je integrisan unutar softverskog paketa SolidWorks i omogućava generisanje programa za izradu radnih komada na 3-osnim CNC mašinama.
Lekcija 8 (3 časa):  

Naziv lekcije: Primer generisanja tehničko-tehnološke dokumentacije za izradu komada na 3-osnim glodalicama
Na jednostavnom primeru izrađuje se tehnološka dokumentacija koja je neophodna za rad u svakom proizvodnom pogonu.
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	Ukupan broj časova aktivne nastave u toku semestra: 15

	Metode izvođenja nastave

Predavanja, vežbe, simulacije, konsultacije.


	Ocena  znanja (maksimalni broj poena 100)

	Predispitne obaveze
	poena
	Završni ispit 
	poena

	aktivnost u toku predavanja
	5
	pismeni ispit
	50

	praktična nastava
	5
	usmeni ispt
	40

	kolokvijum-i
	
	
	

	seminar-i
	
	
	


Verzija na engleskom
	KALCEA

	Course title: Basics of CNC programming 3-axis milling machines using the SolidWorks software package

	Teacher: Milan Radenkovic

	Course status: Optional

	ECTS credit points: 2

	Condition for listening the course: Does not exist.

	Objective of the course

The objective of the course is to enable the students of the course to use the program package SolidWorks (CAD/CAM), which is used for modeling both workpieces and assemblies (CAD), but also to create programs used for the production of workpieces on CNC milling machines (CAM).

	Outcome of the case

Mastering the knowledge needed to apply the SoliWorks software package in the production process by modeling workpieces (CAD) and generating program code for the production of workpieces on 3-axis CNC milling machines

	Course content

Lesson 1 (2 hours):

Lesson title: Introductory lectures – History of CNC machines
The students of the course get to know the basics of CNC machine programming, but also they learn about the development of the CNC machines in order to better understand production processes.
Lesson 2 (2 hours):

Lesson title: Features of CNC machines
In this part of the course, the basic differences between conventional and CNC machines are presented. An analysis of the advantages and disadvantages of CNC machines was performed, as well as the minimum conditions that justify the implementation of CNC machines in the production process.
Lesson 3 (4 hours):

Lesson title: Elements of CNC machines
A typical CNC machine consists of the following elements: a program part, a control unit, a drive system, a machine tool and a measuring system with feedback. An analysis of each element of the machine was performed.
Lesson 4 (4 hours):

Lesson title: G code functions for CNC machine programming
The main functions or functions of the movement condition are indicated by the letter symbol G and a two-digit number. They can be divided into functions of simple movement and functions of complex movement - cycles. In this part of the course, both G functions and M functions are analyzed. M functions are auxiliary functions that are exclusively used to give instructions to the machine tool. The number of M functions varies and primarily depends on the control unit, but also the purpose of the machine, additional devices and the like.
Lesson 5 (3 hours):

Lesson title: Technological preparation for CNC machine programming
In order to eliminate all problems that may occure during the production of parts on CNC machines, it is necessary to carry out a thorough analysis in the technological development phase, before the start of the production phase on the CNC machine. In order to avoid errors, it is necessary to adjust the technical documentation (absolute or incremental positioning method).
Lesson 6 (6 hours):

Lesson title: An example of modeling a workpiece using the SolidWorks software package
A simple example will demonstrate the basics of modeling a workpiece using the SolidWorks software package. The complete flow of modeling (CAD) in the SolidWorks software package is analyzed step by step through the images
Lesson 7 (6 hours):

Title of the lesson: An example of generating G code for the production of a workpiece on 3-axis milling machines using the SolidWorks software package (CAM)

In this part of the course, simple examples show the work in SolidCam, which is integrated within the SolidWorks software package and enables the creation of programs for the production of workpieces on 3-axis CNC machines.
Lesson 8 (3 hours):

Title of the lesson: An example of generating technical-technological documentation for the production of pieces on 3-axis milling machines

On a simple example, technological documentation is created, which is necessary for work in every production facility.
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	Total number of hours of active teaching during the semester: 30

	Teaching methods

Lectures, exercises, simulations, consultations.

	Knowledge assessment (maximum number of points 100)

	Pre-exam obligations
	points
	Final exam
	points

	activity during the lecture
	5
	written part of the exam
	50

	practical work
	5
	oral part of the exam
	40

	colloquiums
	
	
	

	seminars
	
	
	


