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REGIONALNI CENTAR KOMPETENTNOSTI
U STRUKOVNOM OBRAZOVANJU U STROJARSTVU

Industrija 4.0

Sadrzaj:

e Struktura NC programa
Konverzacijsko programiranje
Radna situacija / zadatak
Analiza crteza, operacijski list, plan stezanja
Rad u VPS sustavu:

* Poravnavanje povrsina

Vanjska kontura
* Dzep
BusSenje i narezivanje navoja



Konverzacijsko programiranje u kurikulumu
2. razred — Operater za strojne obrade

NAZIV MODULA

CNC PROGRAMIRANJE

Sifra modula

Kvalifikacije nastavnika
koji sudjeluju u realizaciji
modula

https://hko.srce.hr/registar/standard-kvalifikacije/detalji/292

Obujam modula (CSVET)

6 CSVET
SIU CNC programiranje — 4 CSVET

Nacini stjecanja skupova
ishoda ucenja
(od - do, postotak)

Vodevn ! proces Oblici u¢enja Samostalne aktivnosti
ucenja i . —_— .
- . temeljenog na radu ucenika/polaznika
poucavanja
20-30% 50-70% 10-20%

Skup ishoda ucenja iz SK-a, obujam

CNC programiranje, 4 CSVET

Ishodi uc¢enja

Ishodi u€enja na razini usvojenosti ,dobar”

Primijeniti razli¢ite koordinatne sustave u CNC
programiranju.

Objasniti koordinatne sustave stroja i ghratka.

Razlikovati vrste programiranja CNC stroja.

Opisati vrste programiranja CNC stroja.

Programirati CNC tokarilicu u G-kodu.

Izraditi CNC program i izradak u G-kodu.

1. Koordinatni sustavi u CNC programiranju
2. Vrste programiranja CNC stroja

3. Programiranje CNC tokarilice u G-kodu

4. Programiranje CNC glodalice u G-ckodu
5.2D i 3D simulacija programa

6. Konverzacijsko programiranje

Nastavne cjeline /teme

Programirati CNC glodalicu u G-kodu.

Izraditi CNC program i izradak u G-kodu.

Analizirati 2D i 3D simulacije CNC programa u G-kodu.

Odabrati parametre 2D i 3D simulacije CNC
programa.

Konverzacijski programirati CNC tokarilicu.

Izraditi CNC program i izradak konverzacijskim
programiranjem tokarenjem.

Nacdini i primjer vrednovanja

Konverzacijski programirati CNC glodalicu.

Izraditi CNC program i izradak konverzacijskim
programiranjem glodanjem.

Radna situacija: Na temelju tehnic¢kog crteza strojnog dijela izradi tehni¢ko-tehnolosku dokumentaciju
te pristupi programiranju CNC stroja primjenom programiranja u G-kodu, konverzacijskim na¢inom i
upotrebom CAD/CAM programa. Nakon uspje$no izvedenih simulacija pristupi pripremi stroja i izradi
izratka. Po zavrsetku izrade kontrolnim mjerenjem analizira izradak te predloZi mjere za optimalizaciju
programa, nacin programiranja i samu konstrukciju izratka.

. Prilikom rjeSavanja zadatka n a temelju tehnickog crteza i tehnoloske dokumentacije potrebno je izraditi
CNC program za CNC glodalicu i tokarilicu upotrebom G-koda i konverzacijskim na¢inom programiranja .

. Cjelokupni postupak ucenici upisuju u Mapu prakti¢ne nastave i vjezbi

Vrednovanje za ucenje: pracenje aktivnog ukljuéivanja ucenika u pripremu aktivnosti, sudjelovanje u
provedbi zadane aktivnosti, suradnja s ostalim ucenicima u provedbi zadane aktivnosti.

Vrednovanje kao uéenje: vrinjacko vrednovanje i samovrednovanje sudjelovanja u zadanim
aktivnostima u odgovaraju¢em obliku rada.
Vrednovanje naucenog: vrednovanje rjeSenja zadataka pomo¢u unaprijed definiranih kriterija

Poznavati ostale naine programiranja ostalih CNC
strojeva u odnosu na tehnologiju obrade .

Izraditi jednostavni CNC program za ostale
tehnologije preoblikovanja (rezanje,
probijanje...).

Analizirati 2D i 3D simulacije CNC programa.

Odabrati parametre 2D i 3D simulacije CNC
programa.

ocjenjivanja.




. . 002452 (IZRADA UTORA)
NC upraVI]an]e G90 (APSOLUTNI KS)
G17 (ODABIR XY RAVNINE)
G40 (PONISTI KOMPENZACIJU ALATA)
* upravljanje alatnim strojevima pomocu posebno . §5§§5TQJVEASJ;A3§EN’3A§)
G56 (ODABIR NUL-TOCKA PREDMETA)
kodiranih instrukcija (funkcija / naredbi) koje se | 16M06  (1ZMJENA ALATA GLODALO 5MM)
G43 HO6 (KOREKCIJA DUZINE ALATA)
Ve . S . . . . S$2500 M03 (UKLJUCIVANJE VRTNJE GLAVNOG VRETENA)
ucitavaju u upravljacku jedinicu stroja. = N Y45.14  (IZNAD 1)
GO0 Z3
* instrukcije se sastoje od slova i brojki pa od tuda i M08 __(UKLUCIVANJE RASHLADNOG SREDSTVA)
G01 Z-2 F30 (DUBINA OBRADE)
. v i} . GO03 X15.5 Y20.86 R15 F250 (2)
naziv numericko upravljanje. GOO 73 (IZNAD 2)
GO0 X26.5 Y20.86 (IZNAD 3)
° : HH e Xl HH G01 Z-2 F30 (3)
instrukcije se pisu logickim redoslijedom u o1 g s b P
o _ GO1 X43.5 Y2086  (5)
standardiziranom obliku (DIN 66025) Go1 X455  Y49.14  (6)
GO0 Z3 (IZNAD 6)
GO0 X64.5 Y20.86 (IZNAD 7)
GO1 Z-2 F30 (7)
* NC program sadrzi tehnoloske i geometrijske G02 X64.5  Y49.14  RISF250 (8)
GO0 Z3 (IZNAD 8)
. .o MO5 (ISKLJUCIVANJE VRTNJE VRETENA)
pOdatke pOtFEbne za izradu lee|a- M09 (ISKLJUCIVANJE RASHLADNOG SREDSTVA)

G53 GO0 Z0 YO (RADNISTOL U POZICIJU IZMJENE IZRATAKA)

M30

(KRAJ PROGRAMA)




NACINI PROGRAMIRANIJA CNC STROJEVA

PROGRAMIRANIJE
(G-KOD)

Izravno pisanje G-koda
i M-koda

Zahtijeva duboko
poznavanje sintakse

Primjer: GO1 X10 Y20 F100

Kontrola nad svakim
pokretom

Prikaz razli€itih pristupa za kontrolu CNC obradnih strojeva.

2. KONVERZACIISKO
PROGRAMIRANJIJE

Ovisi 0 mogucnostima stroja
i upravljacke jedinice

Graficko sucelje s vodenim
pitanjima (Cesto na stroju)

Brzo programiranje
jednostavnih dijelova bez G-kod

Unos parametara, npr.
dimenzije, dubine

© | !
|

© Koraci: CAD (dizajn 3D modela)
-> CAM (generiranje putanja alata)

© Simulacija obrade i provjera
kolizija
i Automatsko generiranje koda

Pogodno za slozene oblike i
visoku proizvodnju




PREDNOSTI | NEDOSTACI NACINA PROGRAMIRANJA CNC STROJEVA

-

1. RUCNO
PROGRAMIRANIJE

PREDNOSTI
v lzravna kontrola nad kodom

+ Minimalni troskovi opreme

, + Radi na svim starijim
strojevima

NEDOSTACI
X Dugo vrijeme pisanja koda

% Visoka moguénost
pogreske

X Zahtijeva duboko tehnicko

2. KONVERZACIISKO
PROGRAMIRANJIE

PREDNOSTI
v Brzo za jednostavne dijelove

+ Intuitivno korisnicko sucelje

v Nije potrebno duboko
znanje koda

NEDOSTACI

% Ogranicena slozenost
dijelova

x Specifiéno za proizvodaca
stroja

| Znanje p

\x Manja fleksibilnost koda /

PREDNOSTI
+ Rjesava slozene oblike |

dijelove

\

+ Simulacija i provjera kolizija @ v
v Povecana produktivnost i =

NEDOSTACI
> Visoki troskovi softvera o
» Dugo vrijeme obuke ?
» SloZeno za jednostavne i/
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UNOS PARAMETARA ? GENERIRANJE G-KODA ILI SPREMANJE
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GO01 X10.5Y15.2
GO01 X10.5Y15.2
(] + DusiNA
| & PROMIJER

GO01 X10.5 Y15.2
GO01 X10.5 Y15.2
GO1 X16.2 ...

———(_KLJUCNE MOGUENOSTI )————  ~{( INTEGRACLJA S WIPS SONDAMA%

, GLODANJE = SIS : ®)
| _ G-KODA
7B ’O .- &8 <S> PRONALAZENJE &L/ POGRESAKA S Ponekad lazene operacie i
@ W lﬁ NUL-TOCKE . e —— R ineuredvanie, T
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A 7




[ o0 ED M7
Radna situacija P DETALJ A &/

:‘“1
=TT
Tvrtka za proizvodnju uredaja za prociscavanje j ’EE
vode narucila je proizvodnju kucista za smjestaj i
elektronicke upravljacke jedinice senzora razine soli. B-B (1:1)
Potrebno je izraditi donji dio kucista od B 4 B
aluminijske legure 6068 na CNC glodalici prema /@
prilozenom nacrtu koristeci sustav konverzacijskog Ka@; | N

programiranja Haas VPS.

Nakon obrade potrebno je provjeriti zadane
dimenzije, kvalitetu obradene povrsine i ispravnost
navoja.
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Napomena: crtez zadatka u prilogu.



Zadatak
Koriste¢i HAAS VPS (Visual Programming System) na temelju tehnicke dokumentacije
programirati CNC obradu kucista.

Potrebno je:

1.Analizirati geometriju obratka i odrediti tehnoloski postupak obrade.

2.0dabrati odgovarajuci materijal, steznu napravu i rezne alate.
7 R

HAAS VPS | VISUAL PROGRAMMING SYSTEM

3.Programirati operacije obrade VPS-om

4.Simulirati obradu
5.1zraditi obradak na CNC glodalici. v
s

ENGRAVE

6.1zvrsSiti mjerenje kljucnih dimenzija i

kontrolu kvalitete izradenog dijela.

e ((" CYCLE'START )}

CONTOUR VISUAL INPUT —> FEATURE-BASED —» G-CODE OUTPUT




Naziv dijela: Kuciste upravljacke jedinice Datum: 26.6.2026.
Srednja strukovna skola .. Dimenzije
Velika Gorica OPERACIISKI LIST | materijat: ATBOBS | 80x80x25
Ime i prezime: Stjepko Basi¢ List/Listova: 1/1
Red.. Operacija / Zahvat Rezni, stezni i mjerni alat Br. okrejcaja Posmak' Dubinareza | Broj prol.az.a Sirina reza Broj rzro'la.za
broj S [o/min] F [mm/min] ap [mm] po dubini e [Mm] po Sirini
Glava za plansko glodanje D63
10 Poravnavanje gornje povrsine SECO R220.69-0063-12-6AN + 3500 750 0.5 44 2
XOEX120408FR-EO06 H15
20 Obrada vanjske konture Utorno glodalo D16 ( TM 5 oStrica) 2500 450 15.5 1 1
30 Izrada dZepa Utorno glodalo D10 ( TM 4 oStrice) 2500 450 2.5 6 10
40 Zabusivanje Zabusiva¢ D12/90° 2000 300 3.5
50 Busenje 4 x D5 Svrdlo D5 1500 100 13
60 Urezivanje 4 x M6 Urezno svrdlo M6x1 200 200 6




Naziv izratka: Kudiste upravljacke jedinice Datum: 26.6.2026.
Srednja strukovna Skola .. . L
Materijal: Al 6068 Dimenzije pripremka: 80x80x25
Ime i prezime: | Stjepko Basi¢ List/Listova: | 1/1
. . . . Tehnologija Broj Oznaka .
Operacija | Brojalata | Korekcija Opis alata el Y .J " Pribor
alata ostrica ostrice
10 117 Glava za plansko glodanje D63 izmjenjive rezne 6 XOEX120408F
SECO R220.69-0063-12-6AN plocice R-EO6 H15
20 21 Ga1 Tvrdometalno gloda.!o sa 5 ostrica, AITICrN, za mono — tvrdi 5 P8405610
materijale <48 HRC metal
30 T2 Tvrdometalno glodalo RCK D10 mono — tvrdi 4 RCK-10
metal
vy R mono — tvrdi
40 T18 zabusiva¢ D12 / 45 2
metal
50 T6 svrdlo D5 mono — tvrdi 2
metal
60 T16 ureznik M6 HSS 3 M6 X 0.8




fe= UMC500:0 - TightVNC Viewer = ] X
ZHED| N S| =Rl & aa| [
T 8

Offsets

Setup: Jog |16:21:20

Tool Info

Coolant Position: 15

Active Tool: 17

Length Length Diameter Diameter Coolant
Geometry(H) Wear(H) GeometrylD) Wear(D) Position
97,413 di ENEH
107.707 3 : 2
125.321 0. 11.981 [<H 10

Tool Offset ‘

Koraci Tipka

File Edit Search Modify

nakon pokretanja, stroj je u

002606

v ve e OOZ606 (PLANFIE3):
ruchom nacinu rada | = UMCS00:0 - TightVNC Viewer - D X
BEHED I @R a8 e @l
Edit: MDI |@ 7z % |16:32:3? Program Generation

Editor

Recently Used
2 X E D IT . PROBING/2. WORK OFFSETS/11. Single Surface.xml
PROBING/2. WORK OFFSETS/S. Outer Corner.xml

WPS/Square Contour Milling.xml

WPS/0-Ring Groove Milling.xml

WPS/Face Milling.xml

PROBING/2, WORK OFFSETS/4. Rectangle Block xml
WPS/Drilling. xml

WPS/Square Pocket Milling.xml

PROBING/L. TOOL OFFSETS/4. Auto Length and Diameter.xml
PROBING/2. WORK OFFSETS/7. Web ¥ Axis.xml|

PROBING/1. TOOL OFFSETS/1. Probe Manual Length.xml
PROBING/L. TOOL OFFSETS/2. Auto Length, Non-rotating.xmil

: Safe Run

(il I L IS L S L S el

[T
L

strelica desno — otvara glavni VPS
izbornik }

{
= ’ Forward Search -
Current Directory:
: b Fila Name Last Modified
F;“”‘ 1. PROBING <DIR= 01/11/23 00:52 >
g <DIR> 01/11/23 00:52 >
Spindle <DIR= 06/26/26 08:59 =
b Spindle Speed: @ RPM
Spindle Power: 0.0 KW
Surface Speed: @ Mpm
Overrides Chip Load:  0.000  MMPT
Feed Rate: 0,0000 MMPM
Feed: 100%
Spindle:  100% Active Feed: 0.0000 MMPM
Rapid: 100%

Spindle Load(%) | . . 0%




Koraci

2 x strelica dolje odabire VPS
izbornik sa skriptama za obradu

strelica desno otvara izbornik
skripti

| UMC500:0 - TightVNC Viewer - a X

B EHE DI & e ghoan | & & @a | FH

Edit: MDI s & 183710

Recently Used

1. PROBING/2, WORK OFFSETS/11. Single Surface.xml
1. PROBING/2. WORK OFFSETS/9. Outer Corner.xml

2. VPS/Square Contour Milling.xml

2. VPS/0-Ring Groove Milling.xml

2. VPS/Face Milling.xml

1. PROBING/2, WORK OFFSETS/4. Rectangle Block.xml

2. VPS/Drilling.xml
2. VPS/Square Pocket Milling.xml

1. PROBING/L. TOOL OFFSETS/4. Auto Length and Diameter.xml
a e u n 1. PROBING/2. WORK OFFSETS/7. Web Y Axis.xml
1. PROBING/1, TOOL OFFSETS/1. Probe Manual Length.xml
1. PROBING/1. TOOL OFFSETS/2. Auto Length, Non-rotating.xml

’ Forward Search i ’7

File Name Last Modified

Current Directory:

<DIR= 01/11/23 00:52

<DIR= 06/26/26 08:59

b Soindle Speed. 0 —REM._ S —_— S— S R
@ SE @ UMC500:0 - TightVNC Viewer

Overrides | ] "'_-7‘ = 3l ol Al ‘

Feed: 100%
Spindler 100% lev= & 184314
Rapid: 180%

Spindle Load(%)

Safe Run

Current Directory: 2. VPS/

File Name

Circle Pocket Milling 25135

Drilling 1763...

Engraving 20557

Face Milling 2177...

Spindle Speed: 0 REM Haas Chipfan Table Wash 82479

Spindle Power: 0.0 w 0-Ring Groove Milling 17393

; Surface Speed: @ Mpm Square Contour Milling 36477

Overrides Chip Load: 0.600  MMPT Square Pocket Milling 49974

3 Feed Rate: 0.0000 MMPM Straight Milling 11640
Feed: 100% .

Spindle: 100% Active Feed: 0.0000 MMPM Thread Mill External. Left Hand. Multi-Point 2240..

Rapid: Thread Mill External, Right Hand, Multi-Point 2241..

pid:  180%
Thread Mill Internal, Multi-Point 1482..

‘ Back ’ Forward Searchi'i

[ENTER]

01/11/23 00:52 I
01/11/23 00:52
01/11/23 00:52
01/11/23 00:52
01/11/23 00:52
01/11/23 00:52
01/11/23 00:52
01/11/23 00:52
01/11/23 00:52
01/11/23 00:52
01/11/23 0@:52
01/11/23 00:52

M1N1192 ans

Spindle Load(%) = | 0% Thrand waill anin




Dostupne VPS skripte

Circle Contour Milling

Circle Pocket Milling

Drilling
Engraving
Face Milling

Haas Chipfan Table Wash
O-Ring Groove Milling
Square Contour Milling
Square Pocket Milling
Straight Milling

Thread Mill External, Left Hand, Multi-Point

Thread Mill External, Right Hand, Multi-Point

Thread Mill Internal, Multi-Point
Thread Milling

Glodanje kruzne konture

Glodanje kruznog dzepa

BusSenje, zabusSivanje, izrada navoja ...
Graviranje teksta

Poravnavanje povrsina

Naprava za uklanjanje strugotine
Glodanje utora za brtve

Glodanje pravokutne konture
Glodanje pravokutnog dzepa

Ravno glodanje

Glodanje vanjskog navoja, lijevo, vise
tocaka

Glodanje vanjskog navoja, desno, vise
tocaka

Glodanje unutarnjeg navoja

Glodanje navoja

14



L L e - e e e T o I |
»FT &

Edit: MDI

‘1?:11:54 Program Generation
Editor VPS5

Poravnavanje povrsina

Safe Run

Koraci Tipka Qo [ o S —

Current Directory: 2. VPS/

T Y Last Modfied
e S T e

Circle Pocket Milling 25135 01/11/23 00:52
Drilling 1763... 01/11/23 00:52
Main Engraving 20557 01/11/23 00:52
Face Milling 2177.. 01/11/23 88:52
Spindle Speed: 0@ RPM Haas Chipfan Table Wash 82479 01/11/23 00:52
@J Spindle Power.. 0.0 _ Kw_ ____||0-Ring Groove Milling R e 17393 01/11/23 00:52
5 1 H S+ 'II Surface £a1 \MCS00:0 - TightVNC Viewer o X
strelica dolje, oznaciti Face Mi v overndes cp ] UVICA000 - TightuNC Vi
’ Feed: 100% Fe ndER| I & eedon A B & & @& H
Spindle:  100% ey
Rapid:  100% Edit: MDI s &  [171311 Program

Editor

Spindle Load(%)

A
54 = G54

154.01 = G154 P1 _ —_—
Dewces [F2]

Jog Axis+[HAND JOG]

poravnavanje povrsina

6 strelica desno pokrece skriptu za ‘ } ‘

Safe Run

Dis e R e
. 54 I
T 17 ¥ 11 - 200]
S 3500 £ [50 -12000]
F 450. = [0.825 - 30480.]
D 53, * [0.-152.4]
- M3 1 01
Spindle Speed: @ RPM X a. * [-609.6 - 509,6]
Spindle Power: 8.0 KW 0] 0. * [-406.4 - 406.4]
Surface Speed: @ Mpm c o * 0123
Overrides Chip Load: 0.000 MMPT L 20, 3 [0. - 609.6]
: Feed Rate: 0.0000 MMPM STEP 2 * [1-20]
sp'i::;g': }ggz Active Feed: 0.0000 MMPM E 44, ; 0. -63.]
Rapid: 100% R > LonE e
TOP 0. B [-382. -5.]
L a1

) T m
Spindle Load(%) e | 0% Enter the Work Offset Number (54— G54, 154.01= G154 P1),




Popuniti tablicu potrebnim podatcima

Vazno: sve VPS skripte pretpostavljaju
polozaj nul — tocke izratka u gornjem
lijevom kutu

Sve znacajke koje je potrebno unijeti
objasnjenje su graficki i tekstualno.

Editor VPS5

Program Generation

rFace Milling

Q\'s#:ﬁs#..

154.01 = G154 P1

=4

log Axis+ [HAND JOG]

Run in MDI [CYCLE START]
Generate Gcode [F4]

[ORIGIM]

I 17 * 11 -200]

5 3500 * [50 - 12000]

F 450, * [0.025 - 30480,]

D 63, * (0. -152.4]

M8 1 01

X 0. * [-609.6 - 509.6]

¥ 0. * [-406.4 - 406.4]

C 0 * 0123

L 80, * [0, - 609.6]
STEP 2 * [1-20]

E 44, * @ -63.]

R 5, * [-382. - 382.]
TOP 0. * [-382. -5,

z 1. * [-382. - 0.]
DEPTH 2 * 11 -20]

FIN 0. [0, - 0.5]

0. (0.5 - 0.5]

| Enter value: Program Stop (@), Optional Stop (1), Program End (30)




Program

Koraci Tipka

1: Insert to Clipboard

2: Output to MDI

3: Create New Program

odabrati F4 ‘ 4 ‘

Exit [CANCEL

[ Search - | |
Directory:
USBD -
User Data =

odabrati 3: Create New Program ‘ 3 ‘

Search i | |

)
\

‘ Back Directory: Memaory/

Select [EI BOLCNA VAN]SKA =
PROBA =

o T T————————

e

strelica desno Memory — mjesto }
pohrane programa

M

| | select [ENTER] || Exit [cANCEL] |
Create New Program Create New Program
ENTER ENTER
0 Mumber (number required) 0 Number (number required)
| | [20051 |
File Name L File Name
| | [PORAVNAVANIE |
i . Fil t | [
popuniti podatke o programu i e s e comment ;
o . E NTE R | |k [PORAVNAVANIE |
pritisnuti ENTER r
U Enter [ENTER] || Exit junpoj | | L| Enter [ENTER] || Exit unpor 1/ |
T =4 i ¥




Koraci Tipka

UMC500:0 - TightVNC Viewer B O e

BEED N & o A By & Q

H H : H Edit: MDI AT Y List Programs
program je kreiran i pohranjen u L ey Y vemory [TUsermam [wsa
memoriju stroja

Current Directory: Memory/

Comment File Name

01091 |(Kamen - drugo stezanje) 1091.nc
01131 |(Pakna za maerikaner VO) 1131.nc
01301 |(Using GO which travels along d... |[1301.nc
01999 |(Using GO which travels along d... |1999.nc
02001 |(Kalup_jig_glave_maniji_lijevi) Kalup_jig_gl...
02002 |(Kalup_jig_glave_manji_desni) Kalup_jig_gl...
02606 |(PLANFIE3) PLANZ2E606.nc

‘ [INSERT]

Load [SELECT PROG]
Edit [ALTER]

LIST

odabrati LIST PROGRAM PROGRAM

03001 |(Lopatica-grubo) 3001.nc

03002 EUSENJE R... e ——
a e u n 04002 |(Lopatica-fing) 4002.nc

05051 |(Prvo stezanje) 5051.nc

05855 |(Deburr) 5055.nc

10000 |(Spindle Warm-up) 0leeoo.nc....

260610 |(RUPEME) RUPEMS.nc | |

26601 |(KONTVPS) KOTWPS. nc

26602 |(DJEPVPS) DJEPVPS.nc

L O e e

L ] PORAVNAY
1 H 1 File Name: PORAVMAVANIE.nc X i
pronaci program na listi programa () e buttons
Folder Has: 37 Items Disk Space: 877 MB Free (85%) Selected ltems: 0
Main Spindle Positions Program G54 G43 H17 Timers And Counters
5 - Spindle Speed: 8 RPM (MM) Load This C
) ycle: 0:01:45
@ spindie Fowap: 8.8 kW X 299,799 [ W 0% (ast Cycle: 0:01:45
Surface Speed: 0 Mpm R HTYTE
overrides Chip Load: 0.000 MMPT Y 25001 [— - a5 1 9 s
T e Feed Rate: 0.0000 MMPM ) (IR 16 N
. SELECT : i Active Feed: 0.0000 MMPM Fil 183,196 b -_, 0% M30 Counter #2: 1837
odabrati SELECT PROGRM spindle: 100% ) — — Loops Remaining o
PROGRAM SRI e SRELL W 0% yeRenE -0.194000
Spindle Load(%) [ 0% c 0,002 [jm— - | UIEREIE G =5

18



Koraci

Tipka

odabrati MEMORY za izvodenje
programa

16

MEMORY

odabrati GRAPICHS za simulaciju i
provjeru programa

17

GRAPICHS

ponovo pritisnuti MEMORY i

18

MEMORY

RESET (zbog sigurnosti)

RESET

odabrati CAYCLE START za
izvodenje programa

19

Vazno: nakon poravnavanja povrsine potrebno je korigirati o 0% acerees oo w2

visinu Z0, mjerenjem ili ru¢nim unosenjem.

BEED N S| e g o A By

T8
MEM Memory/PORAVNAVANJE.Nc NB2

Operation: MEM

[3]:615v2

(Face Milling):
( FACING, STARTING FROM BACK LEFT );

GO G17 GAD G489 GBO GI9D:

T17 MB6;

GO G90 G54 X-37.8 ¥-12.5 53500 MO3;
G43 H17 Z5. MO8:

GO1 Z-0.5 F225,;

M97 P51:

GOl Z-1. F225.;

M97 P51,

M99 P62'(-GO TOEND )
NS1 ( FACING PASSES );
X117.8 F450.;

GS1 Z1. F225.;

GO0 G90 X-37.8;
WHEIE,ER

GB1 G91 Z-1. F225,;
G906 X117.8 F450.;

GO0 Z5.; _
X-37.8 ¥-12.5; Tool: (.) Work G54: + Drill Point: @ 1]

M99 ( END OF FACING PASSES ); = El
NE2 MBY; Run Speed:|  [Fa] Slower Iy —1 [F4] Faster

GOO GIO G53 Z0 MOS:

M30 [ END WPS FACING ); | 1ATERI Showbuttans |

Main Spindle Positions Program G54 G43 H17 Tirmers And Counters

Spindle Spe S (") A e load e e man e
\gi:l; Spi
Sur, U gnt o o >
Overrides _
Cirl Alt £ ] (3]
Feed: 100% E'@||l o | @ o o | B | 2 e | FH
Spindle: 100% ’ = S = -
Repidi 100% Operation: MEM &5 & [17:3807 N

MEM Mermory/PORAVMNAVANIE. ne

Spindle Load(%) [

Active Codes Active Tool

(Faceslshﬁrneg) AT, GOB Rapid Motion Tool: 17 cool 15
Offset: 17 ool :

( FACING, STARTING FROM BACK LEFT ) G390 Absolute Position o

GO0 G17 G40 GA9 GBO GIO; Gao i SRS T G Type: Shell Mil

T17 MOG; Tool Group; -——-

GO G9O G54 X-37.8 Y-12.5 53500 MO3; G Cijellz s

G43 H17 Z5. MO&; G54 Work Offset #54 Max Load: 37

b Life: 10D%

i Next Tool

o 20 Sy D21 HL7 M30 7

Ma7 P51 Pocket: 18

GO1 Z-1. F225.; Tool #: 30

MI7 P51,

M99 P2 (G0 TOEND J;
NS1 ( FACING PASSES );
X117.8 F450.;

GS1 Z1. F225.;

GOO GO X-37.8

¥-56.5;

GOl GOL Z-1. F225.;
G90 X117.8 F450.;

GOO Z5.

X-37.8 ¥-12.5;

M98 [ END OF FACING PASSES ):
NE2 MOS;

GO0 G9O G53 Z0 MOS:
M30 [ END WPS FACING );

Main Spindle Positions Program G54 G43 H17 Timers And Counters

E Deactivate Safe f

Spindle Speed: RPM (MM) Load  ppie cycle: 0:01:48

l el (st g 0 o KW X -299.70¢ [ - 0%  ast Cycle: 0:01:4¢
Surface Speed: @ Mpm S i

overrides Chip Load:  0.000  MMPT ¥ 25001 [— - o [1E g e
Feed Rate: 0.0000 MMPM FIER) (T 408 Ak

183.196 e - 0%  M30 Counter #2: 183

- Loops Remaining: [

R 6B o.000 e S 0% yeRenE -0,19400¢
Spindle Load(%) ——— 2 O 0% I 0.002 [ L % 1gEF\ENJE KUTA hAD

b



Vanjska pravokutna kontura

Koraci

Tipka

20

odabrati EDIT za povratak u VPS
(ako nastavljamo rad, inace

ponoviti korake 1 —4)

21

strelica lijevo za povratak u

izbornik opracija

i3

22

odabrati slijedecu operaciju

Squere Countur Milling

23

strelicom desno udi u sktiptu
operacije obrade pravokutne

konture

i3

MEM Mermory/PORAVNAVANE.nc

(Face Milling):

( FACING, STARTING FROM BACK LEFT J;
GO0 G17 G40 G459 GBO G90;

T17 MOE;

GO0 G90 G54 X-37.8Y-12.5 53500 MO3;
G43 H17 Z5, MO8;

GO1 2-0.5 F225,;

M7 P51;

GOl 2-1. F225.;

M7 P51,

Ma9 P62 (-GO TO END J;
NS1 ( FACING PASSES )
X117.8 F450.;

GOl 71. F225.;

GO0 G90 X-37.8;

¥-56.5;

GO1 G91 Z-1. F225.;
GO0 X117.8 F450.;

GO0 25,

X-37.8 ¥-12.5:

M99 ( END OF FACING PASSES );
NE2 MOS;

GO0 G90 G533 Z0 MOS:
M30 ( END WPS FACING );

- 3 Spindle Speed: ©
Spindle Power: 0.0
Surface Speed: 0

Overrides Chip Load: 0.000
Feed Rate: 0.0000

Feed: 100% ;
spindle: 100% Active Feed: 0.0000
Rapid: 100%

Spindle Load(%) E !

Main Spindle

RPM
Kw
Mprm
MMPT
MMPM
MMPIM

0%

Editor
rvPS

‘ Back ’ Forward Search -
Current Directory: 2. VPS/
Last Modified
Circle Contour Milling 24644 01/11/23 00:52
Circle Pocket Milling 25135 01/11/23 08:52
Crilling 1763... 01/11/23 00:52 |
Engraving 20557 01/11/23 00:52 I
Face Milling 2177... 01/11/23 00:52
Haas Chipfan Table Wash 82479 01/11/23 00:52
0-Ring Groove Milling 173083 01/11/23 00:52
Square Contour Milling 36477 01/11/23 00:52
Square Pocket Milling 49974 01/11/23 00:52
Straight Milling 11640 01/11/23 00:52 I
Thread Mill External, Left Hand, Multi-Point 2240... 91/11/23 00:52
Thread Mill External, Right Hand, Multi-Point 2241... 01/11/23 00:52

Thread Mill Internal, Multi-Point 1482...
Thr, A bl 2A01 M

UMC500:0 - TightVNC Viewer — [m] X
B PHED| N S| e ®on A | @ Q@ 6|H
Operation: MEM |@ = § |1?:44:14 Prograrm Generation

Load [ENTER]

01/11/23 00:52

M1114792 AmEa

20



Vanjska pravokutna kontura

ram Ger

Editor VPSS
rSquare Contour Milling

@\54 = G54

154.01 = G154P1 [ORIGIN]

Run in MDI [CYCLE START]

Generate Gecode [F4]

‘ Back

Editor

rSquare Contour Milling

Run in MDI [CYCLE START]

Variable VEIE]
T 21 * [1-200]
D 185. * [@.254 - 76.2]
S 1800 * [S0 -12000]
F 350, * [6.35 - 30480.]
X 40, * [-609.6 - 609.8]
Y -40 * [-406.4 - 406. 4]
Ma 1 01
R 2,54 [-382. - 382.]
z -15.5 * [-382. - 2.54]
1M 1 * 01
WX 78. * [2.54 - 608.6] { Back
WY 78, * [2.54 - 406.4]
CR. 3k 01 ariable Value Ranges
¥ = & [hdirm. 0 M2E] 1 U 1 LL - £0W)
Enter the Work Offset Number (54= G54, 154.01= G154 P1). D 18. * [0.254 - 76.2]
“ g S 1800 * [50 - 12000]
F 350, * [6.35 - 30480.]
X 40, * [-509.6 - G09.5]
) -40, * [-406.4 - 406.4]
Ma 1 01
R 2,54 [-382. - 382,
z -15.5 * [-382. - 2.54]
1] 1 * 01
WX 78. * [2.54 - 609.6]
WY 78B. * [2.54 - 406.4]
CR 1 01
C 7. * [Min: 0.025]

|Enter value: Program Stop (8). Optional Stop (1), Pregram End (30)

Postupak izrade, provjere i
izvodenja programa
istovjetan je postupku
opisanom koracima 7 do 19.

21



lzrada dzepa

. . BEHED N S| @onan| B Qe @ a)|H
KO ra CI TI p ka Operation: MEM |@ = % |1?:48:02

MEM Memory/PORAVNAVANIE.nc " Editor _vPS

(Face Milling);
[ FACING, STARTING FROM BACK LEFT );

odabrati EDIT za povratak u VPS R

GO0 G90 G54 X-37.8¥-12.5 53500 MD3;

24 (akO nastaVIJamO rad, |naée ;G43H1?ZS.M08;

H GO1 Z-0.5 F225.;
pOﬂOVItI kOFake 1 - 4) M97 P51;

GO1 Z-1. F225.;
M37 P51;
M98 P62 (GO TOEND J;
NS1 ( FACING PASSES );
X117.8 F450.;
G91 Z1. F225.;
GOO GO X-37.8;

5 strelica lijevo za povratak u es
izbornik opracija so0zs; { o B Fowerd

X-37.8 ¥-12.5; .
M98 [ EMD OF FACING PASSES Current Directory: 2. VPS/

ME2 MOS; File Name
GOO G0 G533 Z0 MB5; Circle Contour Milling

Load [ENTER]

01/11/23 00:52

M30 ( END VPS FACING ); Circle Pocket Milling 25135 01/11/23 00:52
Drilling 1763... B1/11/23 00:52
== N Face Milling 2177, 01/11/23 00:52
. .. , .. A Sp'_”z'le Speed: 0 RPHM Haas Chipfan Table Wash 82479 01/11/23 00:52
Od a b rati SI | edecu operaciiu Spindle Power: 0.0 KW O-Ring Groove Milling 17393 01/11/23 00:52
J p J Surface Speed: @ Mpm Square Contour Milling 36477 01/11/23 00:52
2 6 orne Overrides Chip Load:  0.000 MMPT | |Square Pocket Milling 49974 01/11/23 00:52
Squere Pocket Mllllng e T Feed Rate: 0.0000 MMPM ||Straight Miling 11640 01/11/23 00:52
Spindle:  100% Active Feed: 0.0000 MMPM Thread Mill External, Left Hand, Multi-Point 2240... 01/11/23 00:52
Rapid: 100% Thread Mill External, Right Hand, Multi-Point 2241... 01/11/23 00:52
Thread Mill Internal, Multi-Point 1482... 01/11/23 00:52
spindle Load(%) ! ] 0% Th A nailli A0Tm M1 5% GG

strelicom desno udi u sktiptu
27/ | operacije obrade pravokutnog
dzepa

22



lzrada diepa

UMC500:0 - TightVNC Viewer

Y=

[ o] o an| By & & @& |

Operation: MEM ‘@ = %

(Face Milling);

( FACING, STARTING FROM BACK LEFT );
GO0 G17 G40 G49 GBO Go0:

T17 MOG;

GO0 GO0 G54 X-37.8 ¥V-12.5 53500 M3,
G43 H17 Z5. MDB;

GOl Z-0.5 F225,;
M87 P51;
GOl Z-1. F225.;

=rekembo Run

X117.8 F450.;

G91 Z1, F225;

GO0 G890 X-37.8

¥-56.5;

GO1 GY1 Z-1, F225;
G90 X117.8 F450.;

GO0 Z5;

X-37.8 ¥-12.5;

M99 ( END OF FACING PASSES J;
N62 MOS;

GO0 GO G53 Z0 MOS;
M3@ ( END VPS FACING );

) Spindle Speed: 0
Spindle Power: 0.0
Surface Speed: @
Overrides Chip Load: 0.000
Feed Rate: 0.0008
Feed: 100%
Spindle: 100% Active Feed:  0.0000
Rapid: 100%
Spindle Load(%) = e

|17:48:57

RPM

Mpm

MMPT
MMPM
MMPM

0%

Editor
Square Pocket M

ing
6&4 = G54/154.01 = G154P1

Run in MDI [CYCLE START]

T * 11 -200]

D [2.54 - 76.2]
5 * [50 - 12000]

F * [6.35 - 30480.]
M8 1 01

X 40, * [-689.6 - 609.6]
v -30. * [-406.4 - 406.4]
WX 50 * [19.798 - 609.6]
WY 50. * [19.798 - 406.4]

] 6. * [0.127 - 9.899]

K a5 * 0. -3.]

R 2.54 [-382, - 382.]
TOP 0. |-382. -2.54]

I o

= *
Enter the Work Offset Number (54= G54, 154.61= G154 P1).

Postupak izrade, provjere i
izvodenja programa
istovjetan je postupku
opisanom koracima 7 do 19.

| UMC500:0 - TightVNC Viewer - [m] X
BHED| N &g an| k| Qe ol
Operation: MEM ey & 174933

Editor S
Square Pocket

Run in MDI [CYCLE START]

(Face Milling);

( FACING, STARTING FROM BACK LEFT J;
GO0 G17 G40 G49 GBO GIO;

T17 MOG;

GO0 G9O G54 X-37.8 ¥-12.5 53500 MO3;
G43 H17 Z5. M08;

Generate Geode [F4]

[ORIGIN]

Devices [F2]

Jog Axis+[HAND )

GO1 7-0.5 F225,;
M37 P51;
GO1 Z-1. F225,;

X117.8 F450.;

G91 Z1, F225;

GO0 G90 X-37.8
¥-56.5;

GOl G891 Z-1. F225;
G90 X117.8 F450.;

GO0 Z5.: ‘ Back
X-37.BY-12.5;
M99 ( END OF FACING PASSES );
N62 MO9; Ll s 1
GOO G908 G53 Z0 MA5; X 40, * [-609.6 - 609.6]
M30 { END WPS FACING J; ¥ -40, B [-406.4 - 406.4]
WX 60, * [19.798 - 608.6]
= WY 60, = [19.798 - 486.4]
PR I 6. * [0.127 - 9.899]
Spindle Speed: @ RPM K 0.5 g @ -3]
@ Spindle Power: 0.0 KW R 2.54 [-382. - 382.]
Surface Speed: @ Mpm TOP 0. [-382. - 2,54]
overrides Chip Load: 0.080  MMPT Z 5. * [-382.-0.]
i Feed Rate: 0.0000 MMPM ? 125‘ : 110-1&3‘_ ifl}g-]we]
Spindle:  108% Active Feed: 0.0008 MMPM SE = 5 10.-2.5]
Rapid: 100% * [Min: 4.95]

am End (30)

Spindle Load(%)

= - 0%

23



Izrada provrta i povezanih operacija

Koraci

Tipka

UMCS00:0 - TightVNC Viewer

SHED NG| @on | 2| @ Q@

28

odabrati EDIT za povratak u VPS
(ako nastavljamo rad, inace

ponoviti korake 1 —4)

29

strelica lijevo za povratak u

izbornik opracija

i3

30

odabrati slijedecu operaciju

Drilling

Operation: MEM |é’§\ = &
MEM Memory/PORAVNAVAMNIE. nc

[17:51:15

(Face Milling);

( FACING, STARTING FROM BACK LEFT );
GO0 517 G40 G49 GED G20:

T17 MOG;

GO0 G906 G54 X-37.8Y-12.5 53500 MO3;
G43 H17 Z5. Mo8;

GO1 Z-0.5 F225.;

M97 P51;

GO1 Z-1. F225;

Ma7 P51y

M99 P62HGO TOEND )
N51 ( FACING PASSES );
X117.8 F450.;

G91 Z1, F225,

GO0 G90 X-37.8:

¥-56.5:

GO1 G91 Z-1. F225,;
GSO X117.8 F450.;

GO0 Z25,;

X-37.8¥-12.5

M98 { END OF FACING PASSES };
NEZ2 MO9;

GO0 G908 G53 Z0 MOS5;
M3@ { END WPS FACING );

Main Spindle

£ 3 spindle Speed: @ RPM
@ Spindle Power: 0.0 Kw
Surface Speed: @ Mpm
Overrides Chip Load: 0.080 MMPT

Feed Rate: 0.0000 MMPM

FERHIRL 0% Active Feed: 00000 MMPM

Spindle: 1068%
Rapid: 108%

Spindle Load{%) E . 0%

31

strelicom desno udi u sktiptu
operacije obrade provrta

i3

Program Generation

Editor VPS
VPS

‘ Back ’ Forward Search -

Current Directory: 2. VPS/

Circle Contour Milling 24044 01/11/23 00:52 i
Circle Packet Milling 25135 01/11/23 00:52 [
Drilling 1763... 01/11/23 00:52
Engraving 20557 01/11/23 00:52

Face Milling 2177... 01/11/23 00:52

Haas Chipfan Table Wash 82479 01/11/23 00:52

0-Ring Groove Milling 17383 01/11/23 00:52

Square Contour Milling 36477 01/11/23 00:52

Square Pocket Milling 49974 01/11/23 00:52

Straight Milling 11640 01/11/23 00:52

Thread Mill External, Left Hand, Multi-Point 2240... 01/11/23 B0:52

Thread Mill External, Right Hand, Multi-Point 2241... 01/11/23 00:52

Thread Mill Internal, Multi-Point 1482... 01/11/23 00:52

Thraod bl

An1n

M111492 A

24



Izrada provrta i povezanih operacija

Skripta u jednom koraku omogucava
programiranje svih obrada vezanih uz
provrt:

e zabusSivanje

* busSenje (G81 ili G83)

* jzrada upustenja

* razvrtanje

* urezivanje navoja

Pojedine operacije aktiviraju se

dodjeljivanjem alata, a ako se operacija zeli
preskoCiti za alat se upisuje O

@ UMC500:0 - TightVNC Viewer

- m] X
FEHED| I 2| e o A B @ | @
Operation: MEM ‘é\\ =z % |17:52:16 Program Gene
Mernory/PORAVNAVANIE nc g VPS

(Face Milling);

( FACING, STARTING FROM BACK LEFT );
GO0 G17 G40 G49 G80 G90:

T17 MOE:

GO0 G90 G54 X-37.8 ¥-12.5 53500 MO3;
G43 H17 Z5, M08;

GO1 Z-0.5 F225,;

M37 P51;

GO1 Z-1. F225.;

M97 P51;

M99 P62 (GO TO.END };
NS1 { FACING PASSES ):
X117.8 F450.;

G81 Z1, F225.;

GO0 G90 X-37.8:

¥-56.5;

GO1 G91 Z-1. F225;
G890 X117.8 F450.;

GO0 Z5.;

X-37.8¥-12.5;

M99 ( END OF FACING PASSES )
N62 MOS;

GBO G90 G53 Z0 MOS;
M30 ( END WVPS FACING };

Main Spindle

3 Spindle Speed: 0 RPM
@ Spindle Power: 0.0 [
Surface Speed: 0 Mpm
Overrides Chip Load: 0.000 MMPT
Feed Rate: 0.0000 MMPM
Spf:;:; e Active Fesd:  0.0000 MMPM
Rapid: 100%

Spindle Load(%)

E e} 0%

Postupak izrade, provjere i izvodenja programa
istovjetan je postupku opisanom koracima 7 do 19.

VAZNO: Ponovo izmjeriti poloZaj nul-toéke izratka,
do sada smo mjerili od sirovog komada, a polozaj provrta

definiran je prema obradenim povrsinama.

‘€\54 =G54

154.01 = G154P1

A

‘ Back

[ verable | walue [ | Ranges [l
WORK_OFFSETS 54,
M8 1 01
SPOT 18 + [0 - 200]
S_SPOT 1200 [0 -12000]
F SPOT 60. g [0. - 30480.]
R_SPOT 2.54
[ f UMCS00:0 - TightVNC Viewer = =] X
[ REED N S| o A a | @
|| operation: MEM v & [1753:05
RAVNAVANJE. EEIE /S
[— Crilling 5 =
Ent Run in MDI [CYCLE START]
(Face Milling): -
{ FACING, STARTING FROM BACK LEFT ); Generate Geode [Fa]
GO0 G17 G40 G49 GBO GIO; = .. *
GO0 G9O G54 X-37.8 ¥-12.5 53500 M03; 5 :
® ® = 5
B - A e -
H Jog Axis+ [HAND JOG]
GO1 Z7-0.5 F225.; 1 2 3
M97 P51;
GOl Z-1. F225, . oo
M97 PSL; PRl S
M99 P62 (-GO TOEND ); - cooe
NS1 ( FACING PASSES )
X117.8 F450.; cooe
G91 Z1. F225,; e -+
GO0 GYO X-37.8;
¥-56.5: a 5
GOl G91 Z-1, F225,;
G90 X117.8 F450.;
GO0 Z5.; ‘ Back
X-37.8 ¥-12.5;
M99  END OF FACING PASSES J; [ varisble | wale | | Rances [
NB2 MOO: R < :
G0O GIO G53 Z0 MOS; z 13, * [-382. - 2]
M30 ( END VPS FACING ): F 80. * [0. - 30480.]
M88 0 * 01
; ; cB 0 0-2
Main Spindle TAP 6 — o 2
: 1 spindle Speed: @ RPM S TAP 200 * [0 -12000]
| Spindle Power: 0.0 KW LEAD 1. * 8. -10000.]
Surface Speed: @ Mpm F_TAP 200. [200. - 200.]
Overrides chip Load: 0.000 MMPT FWD 84 74 84
e Feed Rate: 0.0000 MMPM ;‘?:i 5. : 552 5]
: Active Feed: 0.0000 MMPM L’ h -382. - 5.
Spindle: 100% BORE 10 - 200]
Rapid: 100% REAM * [0 - 200]
. ) i T ) £l el
spindle Load(%) ~ PESSSSS S 0% | select Drill Pattern (1 Random/single, Holes, 2 Circle, 3 Line, 4 Arc, 5 Grid)




Programe pojedinih operacija moguce je spojiti u jednu cjelinu:

 dodavanjem nove operacije u vec postojeci program
potrebno je za END M CODE odabrati O ili 1

* naknadnim kopiranjem dijelova programa u jedan
zajednicki (na struju ili racunalu)

e pisanjem glavnog programa (master program) koji poziva
pojedine programe kao potprograme. Vanjski program
poziva se naredbom M98, a program koji se poziva mora

zavrsiti s M99 (potrebno je ruc¢no prilagoditi programe).

%
01000 (MASTER PROGRAM)

G90 G17 G40 G49 G80
G54

M98 P1001 (Poziv programa 01001)
M98 P1002 (Poziv programa 01002)
M98 P1003 (Poziv programa 01003)

G53 GO0 Z0.
M30
%



Moguci zadatci za ucenike:

Nakon generiranja programa:

1.

o UlhEWN

00 N

Pronaci sigurnosni blok G90 G17 G40 G80

Objasniti znacenje svake naredbe.

Pronaci poziv koordinatnog sustava izratka G54

Pronaci poziv alata T1 M06

Pronaci kompenzaciju duzine alata G43 HO1

Pronaci postavljanje brzine vrtnje i ukljuCivanje vretena
S3000 MO03

Odrediti dubinu obrade Z-5.

Rucno napisati program za istu operaciju obrade i
usporediti s VPS programom



Srednja strukovna Skola Velika Gorica

REGIONALNI CENTAR KOMPETENTNOSTI
U STRUKOVNOM OBRAZOVANJU U STROJARSTVU

Industrija 4.0

Hvala na pozornosti!

Molim, popunite evaluacijski upitnik.

https://forms.gle/vcZFDbDWe5U5aPZWA



https://forms.gle/vcZFDbDWe5U5aPZWA

