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1. UvOD

1.1. Podrijetlo i znacenje rijeci robot i robotika

Rijec robot (od slavenske rijeci robota, $to znaci posao), prvi se puta pojavljuje u javnosti
eskog knjizevnika Karel-a Capek-a u svojoj drami R.U.R. (eng. Rossum's Universal Robots) iz
1920. godine. Radnja drame pocinje u tvornici koja proizvodi umjetna stvorenja, nalik pravim

ljudima, nazvane robotima.

Slika 1.1. Rossum-ovi univerzalni roboti

Svibnja 1941. godine u znanstveno-fantasti¢noj pripovijetci ,,Liar, Isaac Asimov prvi put
koristi rije¢ robotika (eng. robotics). Asimov nije bio svjestan da smislja termin; bududi da je
znanost 1 tehnologija elektronickih uredaja elektronika, pretpostavio je da se robotika ve¢ odnosi
na znanost i tehnologiju robota.

U nekim drugim Asimovljevim djelima, on navodi da je prva upotreba rije¢i robotika bila u
njegovoj pripovijetci ,,Runaround®, gdje je predstavio svoj koncept Tri zakona robotike (eng.

Three Laws of Robotics) koji su glasili:



1. robot ne smije ozlijediti Covjeka ili, ni¢im izazvan, dopustiti Covjeku da se ozlijedi
2. robot mora sluSati naredbe koje mu je dao covjek, osim ako bi takve naredbe bile
kontradiktorne prvom zakonu

3. robot mora Stititi sebe sve dok takva zaStita nije kontradiktorna prvom ili drugom zakonu

Medutim, izvorna objava pripovijetke ,,Liar* prethodi pripovijetci ,,Runaround®, pa se ,Liar*
navodi kao podrijetlo te rijeci.
Dakle, robot je stvar koja pomaze ljudima u svakodnevnom Zivotu i obavlja poslove umjesto

covjeka, a robotika znanost koja se bavi izradom i prouc¢avanjem istih. [1]

Slika 1.2. Issac Asimov



1.2.  Opéenito o robotici

e Industrijska robotika

©)

©)

O

O

Stacionarni roboti (robotske ruke)
Tezi izradi preciznijih 1 brzih robota
Razvoj industrijske robotike usmjeruju i odreduju industrijske potrebe

Standardizacija u izvedbi robota i industrijske okoline koja ga okruzuje

e Mobilna robotika

o

Zamjena Covjeka kod opasnih poslova (otkrivanje 1 deaktiviranje mina, pregled
nuklearnog reaktora, pregled uskladiStenog otpada, pregled cijevi, ispitivanje
visokonaponskih vodova)

Upotreba u vojne svrhe (izvidanja)

Svemirska istrazivanje

Filmska industrija

Zabava i edukacija

1.2.1. Industrijska robotika

¢ Industrijska robotika je okosnica fleksibilne automatizacije ¢iji je cilj povecanje:

o

o

o

o

Produktivnosti
Kvalitete proizvoda
Fleksibilnosti

Kvalitete i sigurnosti ljudskog rada

e Industrijske robote odlikuje:

o

Visoki stupanj programibilnosti tj. da se bez fizi€ke intervencija mogu promijeniti
kretnje i funkcija robota

Fleksibilnost tj. moguénost primjena za razliite zadatke sa ili bez fizickih
intervencija

Inteligencija tj. sposobnost da robot sam odluc¢uje o akcijama koje treba poduzeti



IMDUSTRIISE]

ROBOTI

Slika 1.3. Podjela industrijskih robota

manipulacija obavljanie maripulacija 1 specijalni
procesa obavljanje proc. zadaci
oslufvanie w Mjerenje i
pos ] Zavarivanje | montaza
stroqeva
kontrola
rezanje kontrola
— paletizacija/
hojanje
depaletizaciia
machining
hrufenje

Slika 1.4. Paleta industrijskih robota i kontrolera proizvodaca ABB




2. INDUSTRIJSKI ROBOTI

Roboti obavljaju razne zadatke te su konstruirani tako da zamjene ¢ovjeka ili mu pomognu u
svakodnevnim napornim, opasnim i monotonim poslovima. Postoje humanoidni roboti, oni koji
lice covjeku i imitiraju ga, razni kucanski roboti (npr. za usisavanje kuc¢anskog i uredskog prostora)
te oni industrijski koji se koriste u proizvodnji. Pod terminom robot, najces¢e se podrazumijeva
pojam industrijski robot, robotska ruka ili robotski manipulator. Pojam industrijskog robota
definiran je standardom ISO 8373 [2], kao uredaj s automatskom kontrolom, vi§enamjenski
manipulator s tri ili vi$e osi odnosno viSe stupnjeva slobode gibanja te se da reprogramirati. Neke
od uloga industrijskog robota su zavarivanje, obrada odvajanjem cCestica (npr. glodanje, busenje,
poliranje, rezanje i sl.), sastavljanje, pakiranje, bojanje, paletiziranje, ispitivanje proizvoda i drugo.
Sve uloge robota moraju biti obavljene s visokom preciznos¢u, brzinom te roboti moraju biti
pouzdani i izdrzljivi. Najzastupljenija podrucja upotrebe industrijskih robota su u automobilskoj,
farmaceutskoj i prehrambenoj industriji. Roboti se dijele prema generacijama koje su definirane

po sloZenosti informatickog sustava i stupnju inteligencije. Prema [3] dijele se na 3 generacije:

e roboti 1. generacije (programski roboti)
o karakterizira ih ¢isto upravljanje
o nemaju osjetila i niske su inteligencije
o najraSireniji su jer su jednostavni i zadovoljavajuce rjeSavaju problem rukovanja
e roboti 2. generacije (adaptivni roboti)
o opremljeni su raznim senzorima i sustavima prepoznavanja
o Senzori Salju informacije te se jednostavnom logikom ugradenom u racunalo
rjeSavaju zadatci
o krajnji cilj robota je da pomice predmete
e roboti 3. generacije (inteligentni roboti)
o koriste racunala nove generacije
o vode procese s vise ulaznih i izlaznih varijabli
o robot sam reagira odnosno sam donosi odluke usporeduju¢i s dobivenim

informacijama izvana



2.1. Prednosti robota u industrijskoj proizvodnji

¢ Smanjenje operativnih troskova

e Poboljsanje kvalitete proizvoda

e Poboljsanje kvalitete rada djelatnika

e Povecanje produktivnosti

e Povecanje fleksibilnosti proizvodnje

e Smanjenje otpadnog materijala i povecanje prometa

e Pridrzavanje sigurnosnih pravila i zastite na radu

e Smanjenje fluktuacije radne snage i teSkoca pri zaposljavanju radnika
e Smanjenje kapitalnih troskova

e Usteda prostora u proizvodnim pogonima

Tijek projekata implementacija robotskih Celija

/ Ponudbena \

Predprojekt

Montaza i ZavrSna

Pro_jektira_nje PrOiZVOdnja i PredmontaZa puétanje u rad kod predaja
| razvo) nabava robe

4 tjedna Ca. 10 tjedana Ca. 1 do 2 tjedna >

Slika 2.1. Tijek projekata implementacije robotskih celija



Slika 2.2. Tijek razvoja robotskih rjesenja

IZRADA ZAVRSNOG KONCEPTA

Slika 2.3. Izrada zavrsnog koncepta



Slika 2.4. Posluzivanje strojeva



2.2. Geometrija radnog prostora

Veli¢ina radnog prostora robota, odnosno skup tocaka u trodimenzionalnom prostoru koje
ruéni zglob robota moze dohvatiti, ovisi o duljinama ¢lanaka, broju i tipu zglobova robota te o

fizickim ograni¢enjima koja su povezana s gradom i izgledom robota. [4]

Slika 2.5. Geometrija radnog prostora robotskog manipulatora ABB IRB 120

Geometrija radnog prostora robotskog manipulatora (kombinacija rotacijskih (R) i
translacijskih (T) zglobova za prve tri osi) dijeli se na:

e TTT ili pravokutna (eng. Cartesian or rectangular)
e RTT ili cilindri¢na (eng. cylindrical)

e RTT ili sferna (eng. spherical)

e SCARA koja moze biti tipa RTR, TRR, RTT

¢ RRRili rotacijska (eng. articulated)



2.2.1. TTT ili pravokutna konfiguracija

Pravokutna konfiguracija robota sastoji se od tri translacijska zgloba ¢ije su odi medusobno
okomite. Budu¢i da se radi o pravocrtnom kretanju i jednostavnoj geometriji, svaki stupanj
pokretljivosti podudara se sa stupnjem slobode u Kartezijskom porstoru. Prednosti takve
konfiguracije su dobra mehanicka ¢vrstoca, to¢nost pozicioniranja ru¢nog zgloba je konstantna, a
nedostatak je slaba pokretljivost zato $to su svi zglobovi translacijski. Najces¢e se koristi kod

rukovanja materijalima pri montazi.

4 ®
o |

Slika 2.6. TTT ili pravokutna konfiguracija [5]

10



2.2.2. RTT ili cilindri¢na konfiguracija

Ukoliko se zamjeni prvi zglob pravokutne konfiguracije rotacijskim zglobom, dobit ¢e se robot
cilindri¢ne konfiguracije. Prednosti takve konfiguracije su dobra mehanicka ¢vrstoca, a nedostaci
ne tako dobra to¢nost pozicioniranja ru¢nog zgloba ukoliko se poveca horizontalni hod. Uglavnom
koristi hidraulicke motore kao pogon za zglobove ¢eS¢e nego elektricne 1 upotrebljava se za

prijenos objekata vecih dimenzija.

. — E

| B}
L B

Slika 2.7. RTT ili cilindricna konfiguracija [5]
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2.2.3. RRT ili sferna konfiguracija

Zamjenom drugog zgloba cilindri¢ne konfiguracije robota dobit ¢e se robot sferne konfiguracije.
Sto se ti¢e mehanicke &vrstoce, ona je manja u odnosu na pravokutnu i cilindriénu konfiguraciju
zbog slozenosti geometrijske 1 mehanicke konstrukcije. S porastom radijalnog hoda smanjuje se
to¢nost pozicioniranja. Uglavnom se koristi u strojarskoj industriji i obi¢no se koriste elektri¢ni

motori za pokretanje kod pokretanja zglobova robota.

Slika 2.8. RRT ili sferna konfiguracija [5]
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2.2.4. SCARA konfiguracija

Roboti tipa SCARA (eng. Selective Compliance Assembly Robot Arm) takoder imaju dva
rotacijska i jedan rotacijski zglob, kao kod sferne konfiguracije, no kod takvih postoje tri razlicite
konfiguracije RTR, TRR, RTT. SCARA Koristi sve tri vertikalne osi, a kod sferne zadnja os
horizontalna te se zbog toga SCARA Koristi za zadatke montiranja po vertikalnoj osi. Karakterizira
ga visoka cCvrstoa za optereCenje na vertikalnoj osi, no popustljivost za opterecenja u

horizontalnoj osi.

Slika 2.9. SCARA konfiguracija [5]

13



2.2.5. RRR ili rotacijska konfiguracija

Rotacijska konfiguracija koristi sva tri rotacijska zgloba ¢ije su osi rotacije drugog i treceg zgloba
paralelne i okomite na os rotacije prvog zgloba. Ukoliko ne postoje ograni¢enja tada je radni
prostor robota kugla. Za pogon zglobova se koriste elektromotori i podrucje primjene je

raznoliko.[5]

Slika 2.10. RRR ili rotacijska konfiguracija [5]

14



2.3. Nacini upravljanja gibanjem

Prema kretanju vrha manipulatora, roboti se dijele na dva osnovna nacina:

2.3.1. Kretanje od toc¢ke do tocke (eng. Point-to-point motion)

Kretanje od tocke do toCke izvrSava se tako da je cilj zavr§nog mehanizma kretati se po Zeljenim
koordinatama u radnom prostoru uz veliku to¢nost i brzinu pozicioniranja te nije vazna putanja
kojom ¢e se robot kretati. Kao takvo koristi se kod operacija koje su diskretne (npr. toc¢kasto

zavarivanje, podizanje i spustanje predmeta).

2.3.2. Kontinuirano kretanje po putanji (eng. Continuos path)

Kontinuiranim kretanjem po putanji zavr$ni mehanizam giba se po pred definiranoj putanji te je
pri tome bitan put kretanja i to¢nost pozicioniranja. Koristi se kod zadataka poput glodanja i

lijepljenja.

2.4. Programiranje i vodenje industrijskih robota

METODE
PROGRAMIRANIJA
OBUCAVANIE TEKSTUALNI
JEZICI
VODBENIEM POMOCU UREPAJA
(Lead trough programing) (Teach box/pendant)

Slika 2.11. Metode programiranja
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2.4.1. Programski jezici za robote

Pri programiranju slozenih projekata gdje su potrebne tisuée tocaka klasi¢no programiranje

vodenjem (obucavanjem) nije moguce te su zbog toga razvijeni robotski programski jezici koji

omogucuju off-line programiranje.

e VAL 3 (Adept & Staubli)
e ROBOFORTH

e RAPID (ABB)

e PDL2 (Comau)

e Karel (Fanuc)

e KRL (Kuka)

e Inform (Yaskawa)

7% CIROS Studio - C:\Temp\Robots\Demo.mod

Date Ansicht Smulaton  Extras Fenster Hife
B e S DD DD SE o e RN DD
o & m W a T B ERES&

Lo ol

* C:\Temp\Demo.mod

®[IRB6600_255-175] Positionsliste
Positon | Oiientienung

POS1 |1462.0,0.0,1855.0 |-1£0,0,-180,R,A,N

PCS2 [1127.5,732.9,1170.6|-180,0,-180,R,A,N

POS3 |1063.1,445.8,531.5 |-180,0,180,R,A,N

<

(i3]
VERSION: L
LANGUAGE :ENGLISH

"t

MODULE RAPID

VAR zonedata actualzone;
PERS speeddata PTPSpeed :
PERS speeddata LinSpeed :
PERS tooldata actualtool
PERS wobjdata actualwobj :

CONST tooldata RAPIDtool :
CONST rcbtarget POS1 := [
CONST robrtarget POS2 := [[i
CONST rcbtarget POS3 := [[1063

PRCC RAPIDProc()

MoveL POSi, LinSpeed, actualzone, actualtool:
Movel POS2, LinSpeed, actualzone, actualtool;
Movel POS3, LinSpeed, actualzone, actualtool;

ENDERCC

PRCC haupt()
actualzone := fine;
actualtcol := RAPIDtool:
actualwobi :i= wob3o;
RAPIDPxoc:

ENDPRCC

ENDMODULE

.........

>

Z1/81 Gestoppt

000s 1358:00

Slika 2.12. 1zgled RAPID (ABB) programskog jezika
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2.4.2.

Prednosti off-line programiranja robota

e Program se priprema bez koriStenja robota odnosno zaustavljanja proizvodnje

e Novi programi mogu Koristiti prethodno razvijene rutine

e Programi se lako i brzo mijenjaju

e Lako se u logiku programa ukljucuju informacije senzora i ostalih kompleksnih
sustava

e Program je moguce kreirati iz podataka visih razina kao §to je CAD

e Moguce su graficke simulacije i provjere programa

e Program s minimalnim brojem podataka moze biti koriSten za razlicite robota uz

primjenu razli¢itih post procesora

B
ARy | '

Slika 2.13. ABB Robotstudio
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2.4.3. Rucno vodenje (eng. Jogging)

Postupak pri kojem programer ili operater upravlja pozicijama manipulatora putem

upravljacke palice. Na taj nacin obavljaju se razni zadaci robotom:

e Pokretanje programa
e Pomicanje manipulatora
e lzmjene programa

e Komunikacija s perifernim uredajima

Slika 2.14. ABB Teach pendant
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Slika 2.16. Linearan

,jogging ™
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These are the main parts of the FlexPendant.

%
8

G

Tonmololo|»

Connector

.To;lch écmen
.Emergsncy stop button
lJoychk

jUSB port

lEnabling device

Stylus pen

Reset button

A-D Programmable keys, 1 - 4. How to define their respective function is detailed in
section Programmable keys,.

E Select mechanical unit.

F ‘Toggle motion mode, reorient or linear.

G vToggIe motion mode, axis 1-3 or axis 4-6.

H Toggle increments.

J ISlep BACKWARD button. Executes one instruction backward as button is
_pressed.

K START button. Starts program execution.

L Step FORWARD button. Executes one instruction forward as button is pressed.

M ISTOP button. Stops program execution.

Slika 2.17. Programiranje i rucno vodenje ABB robota putem FlexPendanta
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e HotEdit izbornik — koristi se za izmjenu programiranih pozicija

— | : ! Manual
—_— v [ah) MySystem (RSTEST4)

& HotEdit for task T_ROB1

Motors On
Stopped (2 of 2) (Speed 100%)

!x

— Programmed targets
e MainModule

e main

© 120 (tool0)

© p40 (tool0)
© p10 (tool0)

Selected targets
p20 0.0
p30 0.0

<< Tune Targets

File

Baseline

Apply

Slika 2.18. HotEdit izbornik

ROB_1
)

2

e FlexPendant Explorer — file manager slican Windows Explorer-u kojim se manipulira

datotekama na kontroleru.

=v| &

a

Manual
MySystem (RSTEST4)

= FlexPendant Explorer

Motors On

=
¥ x
Stopped (2 of 2) (Speed 100%%)

C
Ll)ath:D:f ...oompatability/Create/ Systems/MySystem/HOME/

Name Type 1to6of 6
o Arc Folder
= MyPrograml Folder
= MyProgram2 Folder
o RS Folder
#  linked_m.sys .sys File
& user.SYS .SYS File
—O——O—0 ©
Menu m m @ Refresh
ROB_1

Slika 2.19. Izgled FlexPendant Explorer-a

A — Jednostavan pogled
B — Detaljan pogled

C — Lokacija

D — Izbornik

E — Nova mapa

F — Promjena reda mape

G — Osvijezi
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e 1/O signals — izbornik za podesavanje ulaznih/izlaznih signala. 1z izbornika je moguce i

simulirati ulazne/izlazne signale.

=V @% :z::tlem (RSTEST4) :t:t::: {“z of2)] Alilas I/O
& Inputs and Outputs Industrial Networks
Most Common Active filter: Selet 170 Devices
Select an I/ O Signal from the list. Def All Signals

Name Value | T

Digital Inputs
Digital Outputs
Analog Inputs
Analog Outputs
Groups Input
Groups Quitput

v Most Common
Safety Signals
Simulated Signals

-
View

E F 9 View
; ROB_1
% 2

Slika 2.20. 1/0 signals izbornik
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e Jogging izbornik — izbornik za preko kojeg se ru¢no vodi robot.

Mechanical unit — odabir manipulatora kojom se upravlja
Absolute accuracy — upali/ugasi AbsAcc opciju

Motion mode — odabir na¢ina ru¢nog vodenja

Coordinate system — Odabir koordinatnog sistema kojim se vodi
Tool — odabir alata

Work object — odabir radnog koordinatnog sustava

Payload — odabir tereta

Joystick lock — zakljucavanje upravljacke palice u odredenom smjeru gibanja
Increment — Odabir inkrementalnog pomaka

Position — prikaz pozicija

Position format — Odabir formata prikaza pozicije

Joystick directions — prikaz smjera upravljacke palica

Align — poravnavanje alata s odabranim koordinatnim sus.

Go To — Pomicanje robota na odabranu poziciju

Activate — Aktiviranje manipulatora

— HManual Motors On E;
e v @% MySystem (RSTEST4) Stopped (2 of 2) (Speed 100%) X
= Jogging
— Tap a property to change it Position
Medhanical unit: ROB 1... 1: 0.0 °
Absolute accuracy:  Off 2: 00 °
3: 0.0 °
Motion mode: Axis 1 - 3. 4; 0.0 °
. o: 0.0 ©
Coordinate system: World... 6: 0.0 ©
Tool: tool0...
Work object: wobj0... Position Format...
Payload: loado... ~Joystick directions
Joystidk lock: None... @
Increment: None... 2 1 3
Align... Go To... Adtivate...

re e
B B

Slika 2.21. Jogging izbornik




e Production izbornik — izbornik preko kojeg se pregledava kod programa koji se izvodi.

Load Program — ucitavanje novog programa
PP to Main — Pomicanje to¢ke izvodenje programa na Main rutinu

Debug — Debug izbornik je dostupan samo u ruénom radu

— Manual Motors On b=
— v @é MySystem (RSTEST4) Stopped (2 of 2) (Speed 100%) . x
% Production Window : MyPrograml in T_ROB1/MainModule/main
|@ 4 CONST robtarget p30:=[[515.00,0.00,712.
5 CONST robtarget p40:=[[515.00,0.00,712.
g CONST robtarget pb50:=[[515.00,0.00,712.
T _ROB1 7 TASK PERS tooldata tooll:=[TRUE,[[0,0,0
8 TASK PERS wobjdata wobjl:=[FALSE, TRUE,"
a PROC main()
184 MoveL pl0, w1000, z50, toolO;
11 MoveL p20, wv100, zl5, toolO;
1z WaitDI DI1, 1;
13 MoveL p30, v100, zl1l5, toolO;
T_ROB2 14 WaitDI DI2, 1;
15 MovelL p40, v100, zl1l5, toolO;
16 MovelL pl0, v100, zl1l5, toolO;
17 ENDPROC
Il;:::gram... PP to Main Debug “

t "8
| a2

Slika 2.22. Production izbornik

24



e Program Editor — sluzi za pisanje i izmjenu programa. Moguce je otvoriti vise od jednog

prozora Program Editora.

Tasks and Programs — izbornik za programske operacije

Modules — Lista svih modula

Routines — Lista svih rutina

Add Instruction — Dodavanje instrukcije

Edit —Otvaranje Uredi izbornika

Debug — Funkcije za pomicanje to¢ke izvodenja programa, servisne rutine itd..
Modify Position — Izbornik za izmjenu pozicija programa

Hide Declarations — Olaksava ¢itanje programa

=V E),% ::::tlem (RSTEST4) :t?:::: {“z of 2) (Speed 100%) x= )(

05 MyProgram1 in T_ROB1/MainModule/main
Tasks and Programs v Modules e Reutines -

9 PROC main () * A
=
11 MoveL p20, v100, zl1l5, toolO;
1z WaitDI DI1, 1;
13 MoveL p30, v100, zl1l5, toolO;
14 WaitDI DI2, 1;
15 MoveL p40, v100, zl5, toolO;
16 MoveL pl0, w100, z1l5, toolO;
17 ENDPROC —
12 | ENDMODULE

::ij;]truuttiun - Edit - Debug - EE::E" gjﬂ rations

[ .| e 8
| & B

Slika 2.23. Program Editor
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e Control Panel — Izbornik za podesavanje i prilagodbu robotskog sistema i upravljacke
jedinice FlexPendant-a.

Appearence — Prilagodba ekrana i izgleda sucelja

Supervision — Izbornik za podeSavanje parametra kretnje manipulatora
FlexPendant— Prilagodba korisni¢kih prava

1/O — Prilagodba najvise koristenih 1/O signala

Language — Promjena jezika

ProgKeys — Podesavanje 4 programibilne tipke na FlexPendant-u

Date and Time — Postavke vremena i datuma

Configuration — Podesavanje sistemskih parametara

Touch Screen — Rekalibriranje ekrana osjetljivog na dodir

— Manual Motors On 3| ¥
— v @é MySystem (RSTEST4) Stopped (2 of 2) (Speed 100%) x
/ control Panel
Name Comment 1to 10 of 10
Appearance Customizes the display
i)
Supervision Motion Supervision and Execution Settings
FlexPendant Configures the FlexPendant system
é I/O Configures Most Common I/0 signals
@ Language Sets current language
@ ProgKeys Configures programmable keys
Date and Time Sets date and time for the robot controller
-‘w— Diagnostics System Diagnostics
E’Q Configuration Configures system parameters
@ Touch Screen Calibrates the touch screen
s | e
B

Slika 2.24. Control Panel
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e Event Log — Izbornik za prikaz zapisa rada robotskog sistema

Gh

|Ev

Event Log - Common

s Sl 7T

Tap a message to open it

Code | Title | Date & Time 1to of 1971_
Bl 10002 Program pointer has been reset 2014-08-06 11:17:19

B3 10011 Motors ON state 2014-08-06 11:14:47
10010 Motors OFF state 2014-08-06 11:14:46

B 10002 Program pointer has been reset 2014-08-06 11:14:08
10002 Program pointer has been reset 2014-08-06 11:11:19
10015 Manual mode selected 2014-08-06 11:10:55

B 10012 Safety guard stop state 2014-08-06 11:10:55

B 10011 Motors ON state 2014-08-0 110:

B 10017 Automatic mode confirmed 2014—08—&%
im WL LIIE Delete - Update View -
e ) 8

Slika 2.25. Event Log
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e Programiranje i ru¢no vodenje ABB robota putem FlexPendanta: Quickset menu —

Izbornik koji olakSava rucni rad s robotskim sistemom i omogucuje jednostavnije ru¢no

vodenje upravljackom palicom.

\Y4

“ l. .. Power and ivi
productivity
" .' .. for a better world™

Motors On
Stopped (2 of 2) (Speed 100%0)

@3 Manual

[ MysSystem (RSTEST4)

ROB_1
<,

Slika 2.26. Quickset menu pocetni zaslon

Motors On

@D Manual

[ MySystem89 (IN-L-GISBT14178) Stopped (2 of 2) (Speed 100%)

EI

ROB_1 ROB_2
v &y 4O
77 tool0 77 tool0 @
W wobj0 W@ wobj0 ®

®

<< Show Details

©

Turn coordination off

Slika 2.27. Quickset menu izbornik manipulatora

A — Manipulator

B — Inkrementalno vodenje
C — Run Mode

D — Step mode

E — PodeSavanje brzine

F — Zadaci

A — Manipulator izbornik
B — Izbor maniuplatora

C — Motion mode izbornik
D — Postavke alata

E — Postavke radnog
koordinatnog sustava

F — Odabir koordinatnog
sustava za vodenje

G — Iskljucivanje
koordinatnog vodenja

H — Prikaz viSe detalja
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@D Manual Motors On ;‘

b MySystem89 (IN-L-GISBT14178) Stopped (2 of 2) (Speed 100%)

sl S 1=

[
<

ROB_1 ROB_2 o
5 s @
7 tool_Ro... 0, L
| ” %o
@ wobjo wobj0

B @@?_@l?éﬁ}@ '
® & G s]Opy

Y [O
® Turn coordination off Hide Details >>
I .
E

Slika 2.28. Quickset menu dodatni parametri

2.5. Definiranje TCP-a

A — Override brzine ru¢nog
vodenja

B — Podesavanja
koordinatnog sustava

C — Postavke kretanja

D — Inkrementalni pomak
E — Nadgledanje ru¢nog

vodenja

Slika 2.29. Prikaz definiranja TCP-a
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2.6. Definiranje radnog koordinatnog sustava (eng. Work Object)

Slika 2.30. Prikaz definiranja radnog koordinatnog sustava (eng. Work Object)
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2.1.

Opcenite znacajke robota

broj osi - kako bi se dosegnula bilo koja tocka u ravnini, potrebne su dvije osi. Tri 0si Su
potrebne da bi se dosegnula bilo koja tocka u prostoru, a za potpunu kontrolu orijentacije
vrha robota, odnosno robotskog manipulatora, potrebno je jos tri osi.

stupnjevi slobode - obi¢no ih oznac¢ava broj i vrsta osi.

radni prostor - skup svih toc¢aka u prostoru koje robot moze dosegnuti.

struktura robota - opisuje vrste ¢lanova koji odreduju moguéa gibanja robota.

nosivost robota - nazivna masa s kojom robot moze manipulirati.

brzina - opisuje vrijeme potrebno da robot pozicionira izvr$ni tj. alatni koordinatni sustav
u zeljenu poziciju.

ubrzanje - opisuje koliko brzo robot moze ubrzati promjenu pozicije.

preciznost - opisuje s kojim odstupanjem se robot pozicionira u zadanu poziciju.
ponovljivost - opisuje s kojom precizno$cu se robot vraca U programiranu poziciju.
kontrola kretnji - ovisno o zadatku koji robot izvrSava, kretnje moraju biti isklju¢ivo
kontinuirane (npr. glodanje) ili nekog drugog oblika.

vrsta pogonske sile - vrste pogonskih motora i aktuatora u zglobovima robota.

prijenos - postoje direktni spojevi na zglobove i preko mjenjackih mehanizama.
propustljivost - znacajka koja opisuje manje promjene polozaja kod velikog opterecenja

robota.
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Kartezijski roboti

©)

O

O

©)

povoljno radno podrucje
veliki roboti
skuplja izrada

manje brzine

SCARA roboti

©)

O

o

o

krutost u vetikalnom smjeru
popustljivost u horizontalnoj ravnini
velike brzine

povoljni za montazu

6-osni roboti — vertikalna zglobna konfiguracija

o

o

o

velika fleksibilnost
mali i srednji roboti

najzastupljeniji

Paralelni ili Delta roboti

o

o

visoka krutost i preciznost

velike brzine

o povoljni za pick&place

Gantry SCARA Serial articulated Parallel

Form of workspace

Product example
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2.8. Industrijski robot ABB IRB 120

ABB IRB 120 je industrijski robot najnovije ¢etvrte generacije robotske tehnologije Svicarsko-
Svedske tvrtke ABB (Asea Brown Boveri), koja se pretezito bavi energetikom i automatizacijom.
Prezentira ga se kao okretno, kompaktno i lagano rjeSenje s izuzetno pouzdanom kontrolom i
to¢nosc¢u, stoga je idealan za baratanje s predmetima i zadatke u industriji gdje se zahtjeva stroga
preciznost i kvaliteta. Sastoji se od ABB IRB 120 robotskog manipulatora (robotske ruke), PLC
kontrolera Compact IRB5C i upravljac¢a nazvanog FlexPendant. Konfiguracija robota je rotacijska
(RRRRRR), to¢nije to je manipulator sa Sest osi. Izuzetno je precizan jer posjeduje 6 korac¢nih
elektomotora s ugradenim enkoderima i koc¢nicama. Tezi 25 kilograma i nosivost mu je 3
kilograma. Dizajniran je specificno za proizvodnu industriju koja koristi automatizaciju baziranu

na robotima (npr. industrija 3C). Zasnovan je na standardu 1SO 10218-1:2011. [6]

Slika 2.32. Definicije osi ABB IRB 120 robota [6]
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Tablica 2.1. Standardi prema 1SO 10218-1 [6]

Normative standards as referred to from ISO 10218-1

Standard

Description

ISO 9283:1998

Manipulating industrial robots - Performance criteria and related
test methods

ISO 10218-2

Robots and robotic devices - Safety requirements for industrial
robots - Part 2: Robot systems and integration

ISO 12100

Safety of machinery - General principles for design - Risk as-
sessment and risk reduction

ISO 13849-1:2006

ISO 13850

Safety of machinery - Safety related parts of control systems
- Part 1: General principles for design

Safety of machinery - Emergency stop - Principles for design

IEC 60204-1:2005

Safety of machinery - Electrical equipment of machines - Part
1: General requirements

IEC 62061:2005

Safety of machinery - Functional safety of safety-related elec-
trical, electronic and programmable electronic control systems

Other standards used in design

Standard

Description

ISO 9787:2013
IEC 61000-6-2

IEC 61000-6-4
(option 129-1)

ISO 13732-1:2008
IEC 60974-1:20121
IEC 60974-10:2014/
ISO 14644-1:2015/

Robots and robotic devices -- Coordinate systems and motion
nomenclatures

Electromagnetic compatibility (EMC) - Part 6-2: Generic
standards - Immunity standard for industrial environments

Electromagnetic compatibility (EMC) — Part 6-4: Generic
standards — Emission standard for industrial environments

Ergonomics of the thermal environment - Part 1
Arc welding equipment - Part 1: Welding power sources
Arc welding equipment - Part 10: EMC requirements

Classification of air cleanliness

IEC 60529:1989 + A2:2013 Degrees of protection provided by enclosures (IP code)
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Working range

The illustration shows the unrestricted working range of the robol.

Pos 1

|
\ Pos 3
o
280

(S 000002E3
Posi-  Position at wrist center (mm) Angle (degrees)
ton z Axis 2 Axis 3
A 302 mm 630 mm 0 0*
B -Dmm -mmm -u- -.77-
c -wﬂmm -Mmm -l:l' -+?ﬂ'
D -SNI'nm -Z?Dmm -+nl.'|‘ --T!'
E .545mm -91 mm .+1IIJ‘ .-T!'
F o -440 mm .50 mm 1100 1100
G .-E?'mm -“Smm --Hﬂ' -+?’D‘
H |-580 mm jz‘?l.'lmm -90° |77
J =545 mm 1 mm -110* 77

Slika 2.33. Radni prostor robotra ABB IRB 120 [6]
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Tablica 2.2. Rotacijski domet manipulatora [6]

Robot motion

The table specifies the types and ranges of motion in every axes.

Location of motion ‘Type of motion ‘Range of movement

Axis 1 Rotation motion +165° to -165*

Axis 2 'Armmoﬁon .01|0°l0-“0‘

Axis 3 .Armmoﬁon .970°b-110'

Axis 4 :Wrislmoﬁon :¢‘IGO° to -160*

Axis 5 Bend motion +120° 10 -120°

Axis 6 “Tum motion +400° 10 -400° (default)
+242 revolutions to -242 re-
volullcas sisbain
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Konektori su smjesteni s gornje strane kucista cetvrte osi (konektor R3.CP/CS) i donje
strane ispod kucdista prve osi (konektor R1.CP/CS) robotske ruke. Takoder posjeduje i 4 ulaza za
stlaceni zrak (1/8") s donje strane i 4 izlaza (M5) s gornje strane. Svi kablovi i crijeva za zrak su

ugradeni unutar kucista ruke. [7]

(A) (B)

\

(B)
— (A)
Number Value
A (R1)R3.CP/CS Customer power/signal 10 _49 V, 500 mA
B Air Max. 5 bar 4 Outer diameter of air hose:
4 mm |

Slika 2.34. Prikaz konektora [7]
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2.8.1. Kontroler robota Compact IRB5C

Malen i kompaktan kontroler Compact IRB5C sadrzi sve vanjske konektore za sve vrste

signala i proSirljiv 16 input 16 output I/O sistem (24 V). [8]

Specifikacije kontrolera:

ima 16 ulaza i 16 izlaza (24 V)
jednofazno napajanje od 220/230 V pri 50-60 Hz

dimenzije 320*449*442 mm
tezina: 28.5 kg

podrzi temperaturu radnog prostora od 0 do 45 °C

ima [P20 certifikat zasStite

+‘.
.'\
4
D 15
2
(
2
o
2

Slika 2.35. Kontroler Compact IRB5C
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2.8.2. Upravljacka palica FlexPendant

Kako bi operater i robot IRB 120 direktno komunicirali, bilo to manualno ili automatski, tu je
upravlja¢ FlexPendant. Karakterizira ga Cist i Sarolik zaslon na dodir s 3D palicom (eng.

joystickom). [9]

Karakteristike:
e zaslon na dodir u boji
e 3D palica
e dvo-stupanjska membrana za pritisak
e 12 tipkala
e podrzava USB
e rotacijski gumb u slucaju nezgode

e zaSti¢en IP54 standardom

Slika 2.36. Upravljacka palica FlexPendant [9]
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2.8.3. Kalibracija manipulatora

Da bi robot bio pozicioniran na 0° na svih svojih 6 osi, potrebno ga je kalibrirati. Svaka os ima
na svojem kucistu zarez ili neku oznaku da bi se tu nalazila neka sredina osi. Stoga je potrebno
prebaciti robot u manualni rad te svaku os, pomocu gljive na upravljacu, preseliti u zeljeni polozaj,

odnosno poravnati s zarezima na kuéistima osi.

Slika 2.37. Pozicija 0° za 1. 0s
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Slika 2.38. Pozicija 0° za 2. 0s

Slika 2.39. Pozicija 0° za 3 . 0s
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Slika 2.40. Pozicija 0° za 4. 0s

Slika 2.41. Pozicija 0° za 5. 0s
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Slika 2.42. Pozicija 0° za 6. 0s

e Potom potvrdimo pozicije enkodera i postavimo ih kao srediste svake osi, to jest u 0°.

Manual Guard Stop
7120402663 Stoppod (Spred 100%)

£ Backup and Restore
[ Calibration

L. ogging /% control Panel

@5 brogram Editor () FlexPendant Explorer

% Program Data E] Lock Screen
% Production Window ‘{5 System Info

Slika 2.43. 1. korak
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Guard Stop
Stopped (Speed 100%)

1In order to use the system all mechanical units must be callbrated.

Select the mechanical unit you want to calibrate.
Status

Calibrated

Slika 2.44. 2. korak

Guard Stop
Stopped (Speed 100%)

Factory Method Dsed Latest Mothod Used L weord
Axis Calibration Axis Calibeation

Axis Calibeation Axis Calibration

Axis Calibeation Axis Calibration

Axis Calibration Axis Calibration
Axis Calibr ation Axis Calibration
Axis Calibration Axis Calibration

Slika 2.45. 3. korak
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Mo i) g
R EU R TR gl il 100 )
HOR L ron

(‘ )l Ipchate Revalution Coonters

Rev. Countory

Calb. Parameters

Slika 2.46. 4. korak

— Manual Guard Stop
— @L%

120-102663 Stopped (Speed 100%)

Updating the revolution counters may
change programmed positions.

Are you sure you want to proceed?

Slika 2.47. 5. korak
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on - ROB_1 - ROB_1 - Rey. Counters
evolution Counters

Status
Calibrated

Slika 2.48. 6. korak

Manual Guard Stop
120102663 Stopped (Speed 100%)

ibration - ROB_1 - ROB_1 - Rev. Counters

Update Revolution Counters
Mechanical unit: ROB 1

To update revolution counters select axes and tap Update,

Statug

Revolution Counters Updated
Revolution Counters Updated
Revolution Counters Updated

Revolution Counters Updated

Revolution Counters Updated

Revolution Counters Updated

Slika 2.49. 7. korak
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3. OSNOVE GLODANJA

3.1. Glodanje

Glodanje je postupak mehanicke obrade materijala odvajanjem krutih Cestica rotirajuéim
alatom, glodalom. Obrada moze biti jednostavne ili sloZene geometrije ovisno o stroju (glodalici)
koja se koristi. Glodalice su alatni strojevi kojima se istodobno postiZe okretanje glodala i posmak,
tj. kontinuirano pomicanje glodala ili povrsine koja se obraduje.

Sastoje se od:

e postolja, radnog stola za koji se pricvrscuje predmet koji se obraduje (obradak)
e glavnog vretena s priklju¢nom glavom glodalice, za koju se pri¢vrséuje glodalo

e glavnog pogona, kojim se pokrece vreteno

Uglavnom se sastoje od tri osi X,Y,Z, a u novije doba postoje one i s Cetiri, pet ili vise osi.
Nekad su se koristile ru¢ne glodalice, a danas se one upravljaju pomocu ra¢unala (CNC glodalice).
Glodala imaju ostrice (tzv. pera) u obliku zuba koje, kad se glodalo okrece, s obratka skidaju
strugotinu sloj po sloj. S obzirom na konstrukciju, razlikuju se glodala s mehanicki izradenim
zubima te glodala i glodace glave s umetnutim o$tricama. Glodalo se izraduje od brzoreznog
Celika, a rezni dio glodala od materijala znatno veée tvrdoc¢e od obratka (brzorezni celik, tvrdi
metali, keramika, cermet, kubi¢ni bor nitrid). Oblici glodala mogu biti razli¢iti: valjkasti, ¢eoni,

vretenasti, plocasti, kutni, profilni i drugi.[10] [11]

Slika 3.1. Razni oblici glodala [10]
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3.2. Gibanje glodala

3.2.1. Koordinatni sustav

U CNC obradi materijala, u ovom slucaju glodanja, srediste je oznaceno slovom W (eng.
workpiece zero), a X i Y kao pozitivne osi koordinatnog sustava. Ono je proizvoljno izabrano te
ga je moguce mijenjati kako bi se $to lakse ubacile konture obratka. U CNC obradi materijala, kao

oznaka za dimenzije, koriste se milimetri (mm).

W +X -

i
Y

Slika 3.2. Primjer nul-tocke obratka

Tocke polozaja putanje glodala mogu se zadati kao:
e apsolutne velicine (s obzirom na srediSte koordinatnog sustava W)

e inkrementalne veli¢ine (s obzirom na trenutni polozaj glodala u koordinatnom sustavu)
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3.2.2. Brzina rezanja

U procesu obrade odvajanjem Cestica u osnovi postoje dvije manipulativne varijable, a to su
brzina i posmak. Brzina odreduje koliko se puta glodalo mora okrenuti u jednoj minuti. Brzina n
ovisi 0 brzini rezanja vc. Brzina se mjeri u okretajima u minuti [okr/min]. Brzina rezanja racuna se
po formuli: v¢ = d*n*n [m/min], gdje je d promjer glodala u milimetrima [mm], a n brzina glodala
[okr/min]. Brzina rezanja ovisi o mnogo ¢imbenika kao §to su materijal izrade obratka i materijal
izrade glodala, odnosno pera glodala. Preporu¢ene vrijednosti brzine rezanja mogu se naéi u

dokumentaciji proizvodaca glodala.

d=80mm d=160 mm
300—_ 300—_
200!9 200

100 100 100

0— 0 0

vc correct vc correct vc correct

Tool is cutting Tool is cutting Tool is cutting

optimally optimally optimally

Ve =50 m/min Ve =50 m/min Ve =50 m/min

Slika 3.3. Ovisnost brzine rezanja o brzini okretanja glodala
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3.2.3. Brzina posmaka

Posmak je jo§ jedna manipulativna varijabla na stroju. On odreduje brzinu kojom se glodalo
kre¢e u smjeru obrade obratka. Brzina posmaka vf ovisi o brzini n i posmaku po rotaciji
(ekvivalentno posmak/pero f,*broj pera z). Posmi¢na brzina se ra¢una prema formuli v¢= n*f,*z
[mm/min]. Glavni faktor u zavr$noj obradi povr$ine nije nuzno posmak ve¢ posmak/pero f; . Ova
vrijednost definira udaljenost koju je glodalo obradilo. Varijabla posmak/pero f; odreduje kvalitetu

povrsine. fz je vrijednost posmak/pero po okretaju. Broj pera izravno utjece na posmak. [12]

450

3UUT 300 z2=5
0 150-68
n Wi

f; =01 mm

450

300 300 z=5
-
0 150 n-2z

n Wi
f: = 0.3 mm

Slika 3.4. Razlika u kvaliteti obradene povrsine s obzirom na promjenu posmaka [12]

50



3.3.

G-kod

Kako bi se zadale naredbe racunalu, odnosno CNC stroju ili u ovom slucaju industrijskom

robotu, potrebno ih je zapisati u kodnom obliku. G-kod ili G funkcija su naredbe u kodnom obliku

kojima se zadaje nacin kretanja alata, odnosno glodala.

(@]

(@]

(@]

o

(@]
%_N_NC100_MPF
N10 G17 G90 G94

C N20 G54

© N30 T4 M6

o N40 F400 S4000 M3
N50 GO X25 Y-5
N60 G1 Z-5

© N70 G42 X30 Y10

© N80 G1 X80

o N90 Y70
N100 G3 X70 Y80 1-10 JO
N110 G1 X15

© N120 G40 X10 Y90

© N130 G0 2100

2

N10 GO0 G1 X904 ¥Ye0 F400
MN10 GO0 G1 X904 ¥Ye0 F400
MN10 GO0 G1 X904 Y60 F400
N10 GO0 GA X804 Ye0 F400
N10 GO0 G1 X90 4 a0 [F400

0000000000 O0ODO0O0

Slika 3.5. Primjer izgleda i programska struktura G-kod-a [12]

3.3.1. Programska struktura

Programska struktura G-kod-a se sastoji od:

NC blok- program izvrsava naredbe blok po blok, svaki blok moze sadrzavati vise rijeci
Rije¢- NC blok sadrzi jednu ili viSe rijeci. Na primjer, jedna rije¢ bi bila ,kreci se
linearno®, druga ,,u poziciju 90.4 po X koordinatnoj osi®, a tre¢a ,,u poziciju 60 po Y
koordinatnoj osi*

Adrese- svaka rije¢ se sastoji od adrese (i iznosa). Svako slovo u adresi ima neko
specificno znacenje. Na primjer, slovo G se koristi kako bi se zadala komanda
geometrije kretanja, a X i Y kao koordinatne osi

- adresa uvijek dolazi u kombinaciji s nekim iznosom. One predstavljaju ili ve¢
preddefiniranu, standardiziranu komandu kao S§to je Gl-kre¢i se pravocrtno s
posmakom, ili je to iznos koji se mijenja, na primjer, koordinate kretanja
- kao u ,,normalnom® pismu, NC blok mora biti sastavljen prema nekom
standardu (DIN 66025 ili ISO 6983). Blok pocinje slovom N kao rednim brojem bloka
i obi¢no ga slijede slova adrese G, F, S, T, D, M.
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3.3.2. Zaglavlje programa

Odabir ravnine-za glodanje, moguce su 3 ravnine. Prve 3, odnosno X,Y i Z, programirane su
kao G17 (glodalo se nalazi na Z osi), G18 (glodalo se nalazi na Y osi) i G19 (glodalo se nalazi na
X osi).

+X

G17 617 4 G17

G18 G18 4 X G18
G19 D a0 +Z ‘ D G19
YA

Slika 3.6. Funkcije u skupinama ravnina u kojima se zeli raditi [12]

+Y

oSN
D \ =
J g
g‘:__

g

+Z

e Radni ,,offset*
o ukoliko se centar koordinatnog sustava obratka razlikuje od centra koordinatnog

sustava glodalice, tada je on definiran s G53 ili G55 + koordinate i odabran s G53.

e Reference dimenzija
o G90-,kreci se do pozicije X ili Y

o G91-,kreci se za (neki iznos u milimetrima) po X ili Y*

-

Slika 3.7. Radni ,,offset " i reference dimenzija [12]
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3.3.3.

3.3.4.

3.3.5.

Adrese F, S, T,D, M

E-posmak glodala

S-brzina [okr/min]

ﬁ-glodalo [broj glodala]

D-,,offset” [broj ,,offseta“]

M-neka modularna adresa koja moze biti zadana od proizvodaca ili je:
-rotacija vretena u smjeru kazaljke na satu

M-rotacija vretena obrnuto od smjera kazaljke na satu
-zaustavljanje vretena

m-zamjena glodala

m-palj enje hladenja

N180 F400 S4000 T4 D1 M3 M6&
Slika 3.8. Primjer adresa g-kod-a [12]

Naredbe gibanja GO, G1, G2, G3

GO-Polozaj u brzom kretanju
G1-Linearna interpolacija s posmakom glodala
G3-Kruzna interpolacija u smjeru kazaljke na satu

G4-kruzna interpolacija u smjeru obrnuto od smjera kazaljke na satu

Kompenzacija putanje alata

e (G40-Nema kompenzacije putanje glodala ili ponistavanje odabira kompenzacije putanje

glodala

e (G41-Kompenzacija putanje glodala za kretanje s lijeve strane konture

e (G42-Konpenzacija putanje glodala za kretanje s desne strane konture
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3.3.6. Informacije o alatu — glodalu

Da bi glodalica ,,znala“ koje su dimenzije glodala koje se koristi, potrebno je unijeti i te
parametre u G-kod. Ovisno o glodalici, industrijskom robotu i programu, odnosno CAM-u, koji

koristimo parametri se ondje unose te ih se preko post-procesora generira u G-kod. [13]

3.3.7. Koristeno glavno vreteno u radu

Za potrebe ovog rada koristena je brusilica za graviranje PROXXON FBS 240/E, koja je u
ovom zavr$snom radu posluzila kao zamjena za glavno vreteno koje se koristi u industrijskim

aplikacijama.

Slika 3.9. Primjer industrijskog glavnog vretena za robotsko glodanje
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Neke karakteristike koristene glodalice Su:

maksimalna brzina-22000 [okr/min]
minimalna brzina 5000 [okr/min]
konstantan moment na svim brzinama
ergonomicanost

robustan dizajn

3.10. Brusilica za graviranje PROXXON FBS 240/E
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4. ELEKTROPNEUMATIKA

Pneumatika je tehnicka grana koja se bavi izradom pneumatskih uredaja, proucavanjem i

iskoriStenjem energije stlaCenog zraka kao radnog medija uz pomo¢ mehanickih uredaja.

pretvorba mehanicke energije u energiju stlacenog zraka

| pogonski | | kompresor | | spremnik

motor N zraka |

: = L
e 7777
. | priprema pneumatski | | mehanitki

. | zraka sustav rad

Kad se spoje pneumatika i elektronika dobiva se elektropneumatika.

pretvorba energije stlaenog zraka u mehani¢ku energiju

Slika 4.1. Princip rada pneumatskog sustava

Dakle,

elektropneumatika je podgrana pneumatike koja je nastala kao hibridni sustav kombinacije

pneumatskih i elektroni¢kih elemenata, tj. komponenti. [14]
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4.1. Koristeni kompresor

Kompresor je jedna od osnovnih komponenti kod pneumatike i elektropneumatike. Bez
kompresora ne bi bilo stlacenog zraka. U ovom zavr$nom radu koristio se kompresor tvrtke
FESTO. FESTO je lider u svijetu za opremanje i automatizaciju industrije pneumatikom i

elektropneumatikom. [15]

Slika 4.2. Vijéani kompresor Festo [15]
Glavne karakteristike kompresora su:

e Tlak: 800 kPa (8 bar) Pmax

e Kapacitet usisa: 50 I/min

e Kapacitet spremnika: 24 |

e Promijer ventila izlaza zraka: 1/4"
e Razina buke: 45 dB

e Radni ciklus: maksimalno 50%

e Sadrzi regulator tlaka zraka s manometrom
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4.2. KoriStena pneumatska prihvatnica

Pneumatska prihvatnica SCHUNK PGN-80-1 koriStena je u ovom zavr$nom radu kao
komponenta na industrijskom robotu ABB IRB 120 za paletizaciju. Nakon $to je odradeno
glodanje obratka, pneumatska prihvatnica uzima obradeni proizvod i1 premjesSta ga na zeljenu

poziciju na radnom stolu.

Slika 4.3. Pneumatska prihvatnica SCHUNK PGN-80-1 [16]

4.2.1. Karakteristike koriStene prihvatnice

Prihvatnica se sastoji od dvije Celjusti koje se prilikom dobivenog signala, tj. zraka, pomicu
lijevo desno, odnosno skupljaju ili otpustaju ovisno o tome da li zelimo prihvatiti ili ispustit

predmet. [16]

Slika 4.4. Prikaz (presjek) koristene prihvatnice [16]
Glavne karakteristike SCHUNK PGN-80-1 prihvatnice su:

e Hod po Celjusti: 8 mm
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e Snaga zatvaranja celjusti: 550 N
e Snaga otvaranja Celjusti: 610 N
e Maksimalna temperatura okruzenja u kojoj prihvatnica moze normalno raditi je 90 °C

e Sadrzi dva prikljucka za zrak A i B (ovisno o tome je NO ili NC)

(63} s _PGN+P80/1 37 ... 53 92)
PGN+P80/2 37 ... 45 L S 7.1 1.9(80
16+0.02 | _| . 16+0.02 250 & ’ N
- L& /D4 (4x)72)
O[® 60 | : L/
\ R !
[0 oo ; o
5 M -
PGN+P80/1 26 L A £Y g\??/s
PGN+P80/2 30 | 27| %,
80 B 96 _
9]\ D . 52:48.02_ (72)@8 (2x), __M5“[4x)\’| ) - 63 _
,‘37,7"; g IT 1), M5/6 (2x) ' ] — 40 _ | Lus/s 29
i 1= | =i I | I = Vi
i OA | Bd 1 ! 8' 1 Qp nO’ l'n} ‘
of - = ' =1 ° o182
o ‘ = !
s (o &2 U - & ! /0 S8 l
8 T = o ekl
' \ e n ('15 ~N \ —|
M e msep S 8§ @42 g~ g L T
©@7.25 (4x) | |_ 20) @8 (4x)72)
-37 o M3/4 (2x) ~ M5 y(2)
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S
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Slika 4.5. Dimenzije prihvatnice s detaljima za montazu [16]
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5. REALIZACIJA PROJEKTA GLODANJA INDUSTRIJSKIM
ROBOTOM

Realizacija projekta glodanja industrijskim robotom, odnosno tutorial izrade simulacije u

dva djela i video simulacije i glodanja u stvarnom vremenu, moze se pogledati na sljede¢im

linkovima:

1.

Izrada simulacije glodanja industrijskim robotom prvi dio; lzrada 3D modela za
simulaciju u programu SolidWorks 2017, ubacivanje 3D modela u radni prostor i
kreiranje to¢aka u programu ABB RobotStudio. Dostupno na:

https://www.youtube.com/watch?v=CHuDS7NYz94
(27.10.2021.)

Izrada simulacije glodanja industrijskim robotom drugi dio; Kreiranje putanji, izrada
logike za simulaciju i ulaza/izlaza prihvatnice, te simulacija glodanja u programu ABB
RobotStudio. Dostupno na:

https://www.youtube.com/watch?v=G60fpl6AcTo
(27.10.2021.)

Prikaz simulacije te video glodanje u stvarnom svijetu i stvarnom vremenu iz dva kuta
kamere u labosu na Veleucilistu u Bjelovaru. Dostupno na:

https://www.youtube.com/watch?v=0QbserMC 7EY
(27.10.2021.)
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6. ZAKLJUCAK

Koristenje industrijskih robota kod obrade odvajanjem cCestica (u ovome slucaju glodanja)
imati ¢e u buduénosti ogromni udio u proizvodnji. S razvojem pojedinih podrucja bitnih za ovo
podrucje, industrijski su roboti sve robusniji (govorimo o rotacijskim strukturama sa 6 stupnjeva
slobode gibanja). Moguénosti koje se otvaraju koristenjem istih, u npr. Glodanju, neusporedivo su
vece od npr. 5-osnih obradnih centara. Jedina prednost CNC obradnih centara jest krutost, tj.

stabilnost u radu.
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https://pdfslide.tips/documents/pneumatika-i-hidraulika-6-predavanje-elektropneumatika-55844e2653abe.html
https://www.festo-didactic.com/int-en/learning-systems/equipment-sets/accessories/general/compressor.htm?fbid=aW50LmVuLjU1Ny4xNy4xOC41NTUuMzIxNA
https://www.festo-didactic.com/int-en/learning-systems/equipment-sets/accessories/general/compressor.htm?fbid=aW50LmVuLjU1Ny4xNy4xOC41NTUuMzIxNA
https://schunk.com/tw_en/gripping-systems/seriesaccessory/pgn-plus-p/product/47850-0318520-pgn-plus-p-80-1
https://schunk.com/tw_en/gripping-systems/seriesaccessory/pgn-plus-p/product/47850-0318520-pgn-plus-p-80-1

8. OZNAKE I KRATICE

ABB (eng. Asea Brown Boveri) —ime firme
m — metar (mjerna jedinica)

min — minuta (mjerna jedinica)

mm - milimetar (mjerna jedinica)

N — njutn (mjerna jedinica)

NC — numerical code

PLC programmable logic controller

RRR - rotacijska konfiguracija robota

RRT - sferna konfiguracija robota

RTT — cilindricna konfiguracija robota

TTT — kartezijska ili pravokutna konfiguracija robota
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9. SAZETAK
Naslov: Glodanje industrijskim robotom

U ovom zavr$nom radu opisan je cijeli proces glodanja industrijskim robotom ABB IRB
120. Opisano je podrijetlo rije¢i i znaéenje rije¢i robot i robotika. Nabrojane su prednosti,
geometrija radnog prostora, naini upravljanja gibanjem, programiranje i vodenje industrijskih
robota. Jasno su strukturirane i pojaSnjene osnove o glodanju, te ponesto o elektropneumatici.
Navedene su opée znacajke robota ABB IRB 120 i alata koriStenih za potrebe rada. Detaljno je
opisana realizacija projekta glodanja industrijskim robotom u programu ABB Robot studio i

Veleucilistu u Bjelovaru.

Klju¢ne rijeci: glodanje industrijskim robotom, industrijski roboti, robotika, glodanje, G-kod,

ABB, RobotStudio.
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10. ABSTRACT

Title: Industrial robotic milling

This final thesis describes the whole process of milling with an industrial robot ABB IRB
120. The origin of the word and the meaning of the word robot and robotics are described. The
advantages, workspace geometry, motion control methods, programming and control of industrial
robots are listed. The basics of milling, and somewhat of electropneumatics, are clearly structured
and clarified. The general characteristics of ABB IRB 120 robots and tools used for work purposes
are listed. Detaily described realisation of the whole project for this final thesis of industrial robotic

milling in program ABB RobotStudio and at the University of Applied Sciences in Bjelovar.

Keywords: industrial robot milling, industrial robots, robotics, milling, G-code, ABB,
RobotStudio.
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11. PRILOZI

U ovom poglavlju dodani su sljedeci prilozi koji su korisni za razumijevanje Sire slike
zavr$nog rada:

e Programski kod

Programski kod

MODULE Modulel

CONST robtarget
Target 10:=[[502.679,94.366,147.5],[0.707106781,0,0.707106781,0], [0, -
1,0,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
Target 20:=[[492.628,134.366,147.5],[0.707106781,0,0.707106781,01,[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
Target 30:=[[494.173408202,132.5,147.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
Target 40:=[[499.921,117.77,147.5],[0.707106781,0,0.707106781,0], [0, -
1,0,11, [9E+09, 9E+09, 9E4+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
Target 50:=[[504.119,101.924,147.5],[0.707106781,0,0.707106781,01, [0, -
1,0,1]1, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
Target 60:=[[515.917,133.594,147.5],[0.707106781,0,0.707106781,01,[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
Target 70:=[[520.473236171,132.5,147.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
Target 80:=[[508.276,94.389,147.5],[0.707106781,0,0.707106781,0], [0,0,-
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
V_ULAZ:=[[492.712,132.5,152.5],[0.707106781,0,0.707106781,01,[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
HOME SCHUNK:=[[523,0,630],([0.707106781,0,0.707106781,0],[0,0,0,11, [9E+09, SE+0
9,9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
VUB 1T HOME OFFSET:=[[488.899994854,88.999991803,197.499925472],[0.70710675,0
.000000001,0.707106812, -
0.0000000091,(0,0,0,11, [9E+09,9E+09, 9E+09, 9E+09, 9E+09, 9E+09]1;

CONST robtarget

vV 10:=[[492.712,132.5,142.5],[0.707106781,0,0.707106781,01,[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
20:=[[495.634,132.5,142.5],[0.707106781,0,0.707106781,0], [0,0, -
],[ 9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
V _30:=[[505.141,96.611,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
V 40:=[[515.225,132.5,142.5],[0.707106781,0,0.707106781,01, [0,0, -
,11,[9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

'—‘<1
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CONST robtarget
vV 50:=[[518.132,132.5,142.5],[0.707106781,0,0.707106781,0], (0,0, -
11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
0:=[[508.189,95.5,142.5],[0.707106781,0,0.707106781,0], 0,0, -
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] | ;
CONST robtarget
0:=[[502.009,95.5,142.5],[0.707106781,0,0.707106781,0], 0,0, -
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
V.V 10:=[[494.173,132.5,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
V.V 20:=[[502.904,98.648,142.5],[0.707106781,0,0.707106781,0], [0,0,-
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
V. VvV 30:=[[507.728,98.824,142.5],[0.707106781,0,0.707106781,0],[0,0,-
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
V.V 40:=[[516.678,132.5,142.5],[0.707106781,0,0.707106781,01,[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
V _IZ2LAZ:=[[518.132,132.5,152.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
vV 10 2:=[[492.712,132.5,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
V 20 2:=[[495.634,132.5,137.5],[0.707106781,0,0.707106781,01,[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
vV _30 2:=[[505.141,96.611,137.5],[0.707106781,0,0.707106781,0],[0,0,-
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
V 40 2:=[[515.225,132.5,137.5],[0.707106781,0,0.707106781,0]1,[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
v 50 2:=[[518.132,132.5,137.5],[0.707106781,0,0.707106781,01,[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
vV 60 2:=[[508.189,95.5,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
vV _70 2:=[[502.009,95.5,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
V.V 10 2:=[[494.173,132.5,137.5],1[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
V.V 20 2:=[[502.904,98.648,137.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
V.30 2:=[[507.728,98.824,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
V.V 40 2:=[[516.678,132.5,137.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U ULAZ:=[[528.167,132.5,152.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
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CONST robtarget
0:=[[528.167,132.5,142.5],[0.707106781,0,0.707106781,01, (0,0, -
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
20:=[[531.167,132.5,142.5],[0.707106781,0,0.707106781,0],[0,0, -
11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U 30:=[[531.167,106.131,142.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
U 40:=[[532.621,103.497,142.5],[0.707106781,0,0.707106781,0], (0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
U 50:=[[534.841,101.304,142.5],[0.707106781,0,0.707106781,0],[0,0,-
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
U 60:=[[537.445,99.901,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
U 70:=[[540.292,99.268,142.5],[0.707106781,0,0.707106781,0],[0,0, -

1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
0:=[[543.195,99.424,142.5],[0.707106781,0,0.707106781,01,[0,0, -
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
U 90:=[[545.709,100.24,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U 100:=[[548.09,101.767,142.5],[0.707106781,0,0.707106781,0],[0,0,-
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U 110:=[[549.872,103.699,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
U 120:=[[551.178,106.131,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U 130:=[[551.178,132.5,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
U 140:=[[554.178,132.5,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U 150:=[[554.178,104.452,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
U 160:=[[553.244,102.33,142.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
U 170:=[[551.891,100.3,142.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U 180:=[[550.293,98.622,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
U 190:=[[548.067,97.015,142.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U 200:=[[545.902,96,142.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
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CONST robtarget
U 210:=[[543.612,95.379,142.5],[0.707106781,0,0.707106781,0], [0,0,
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U 220:=[[541.549,95.166,142.5],[0.707106781,0,0.707106781,0], [0,0,
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U 230:=[[539.057,95.325,142.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U 240:=[[537.37,95.697,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U 250:=[[535.612,96.336,142.5],[0.707106781,0,0.707106781,0], [0,0,
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U 260:=[[533.283,97.65,142.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U 270:=[[531.406,99.233,142.5],[0.707106781,0,0.707106781,0], [0,0,
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U 280:=[[529.489,101.663,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
U 290:=[[528.167,104.452,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U U 10:=[[529.667,132.5,142.5],[0.707106781,0,0.707106781,0],[0,0,-
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U U 20:=[[529.687,105.765,142.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
30:=[[530.561,103.239,142.5],[0.707106781,0,0.707106781,0], [0,0, -
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
40:=[[533.087,100.519,142.5],[0.707106781,0,0.707106781,0], [0,0, -
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
U 50:=[[536.681,98.285,142.5],[0.707106781,0,0.707106781,0],[0,0, -
,11,[9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
U U 60:=[[540.275,97.313,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
_70:=[[543.675,97.605,142.5],[0.707106781,0,0.707106781,01,[0,0, -
1, [9E+09,9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
U 80:=[[547.27,99.159,142.5],[0.707106781,0,0.707106781,0],[0,0, -
,11,[9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
U U 90:=[[549.601,100.811,142.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
U U 100:=[[551.35,102.851,142.5],[0.707106781,0,0.707106781,0], [0,0,-
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U U 110:=[[552.71,105.473,142.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
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CONST robtarget
U 120:=[[552.678,132.5,142.5],[0.707106781,0,0.707106781,0],[0,0, -
11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget

U IZLAZ:=[[554.178,132.5,152.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U 10 2:=[[528.167,132.5,137.5],[0.707106781,0,0.707106781,0], [0,0,-
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U 20 2:=[[531.167,132.5,137.5],[0.707106781,0,0.707106781,0], 0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U 30 2:=[[531.167,106.131,137.5],[0.707106781,0,0.707106781,0], [0,0,-
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U 40 2:=[[532.621,103.497,137.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U 50 2:=[[534.841,101.304,137.5],[0.707106781,0,0.707106781,0],[0,0,-
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U 60 2:=[[537.445,99.901,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
U 70 2:=[[540.292,99.268,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U 80 2:=[[543.195,99.424,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U 90 2:=[[545.709,100.24,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
U 100 2:=[[548.09,101.767,137.5],[0.707106781,0,0.707106781,0], [0,0,-
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U 110 2:=[[549.872,103.699,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
U 120 2:=[[551.178,106.131,137.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U 130 2:=[[551.178,132.5,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
U 140 2:=[[554.178,132.5,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
U 150 2:=[[554.178,104.452,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U 160 2:=[[553.244,102.33,137.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
U 170 2:=[[551.891,100.3,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U 180 2:=[[550.293,98.622,137.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

U_
1,



CONST robtarget
U 190 2:=[[548.067,97.015,137.5],[0.707106781,0,0.707106781,0], [0,0,
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
U 200 2:=[[545.902,96,137.5],[0.707106781,0,0.707106781,0], [0,0,-
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
U 210 2:=[[543.612,95.379,137.5],[0.707106781,0,0.707106781,0], [0,0,-
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
U 220 2:=[[541.549,95.166,137.5],[0.707106781,0,0.707106781,0], [0,0,
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
U 230 2:=[[539.057,95.325,137.5],[0.707106781,0,0.707106781,0], [0,0,
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
U 240 2:=[[537.37,95.697,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
U 250 2:=[[535.612,96.336,137.5],[0.707106781,0,0.707106781,0], [0,0,
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
U 260 2:=[[533.283,97.65,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
U 270 2:=[[531.406,99.233,137.5],[0.707106781,0,0.707106781,0], [0,0,
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
U 280 2:=[[529.489,101.663,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
U 290 2:=[[528.167,104.452,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
U U 10 2:=[[529.667,132.5,137.5],[0.707106781,0,0.707106781,0],[0,0,-
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
20 2:=[[529.687,105.765,137.5],[0.707106781,0,0.707106781,0], [0,0,-
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
30 _2:=[[530.561,103.239,137.5],[0.707106781,0,0.707106781,0], [0,0, -
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
40 2:=[[533.087,100.519,137.5],[0.707106781,0,0.707106781,0], [0,0,-
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
50 2:=[[536.681,98.285,137.5],[0.707106781,0,0.707106781,01,[0,0, -
1, [9E+09,9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
60 2:=[[540.275,97.313,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
70 2:=[[543.675,97.605,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1, [9E+09,9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
80 2:=[[547.27,99.159,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
90 2:=[[549.601,100.811,137.5],[0.707106781,0,0.707106781,0], [0,0, -
1, [9E+09,9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
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CONST robtarget
U 100 2:=[[551.35,102.851,137.5],[0.707106781,0,0.707106781,0], [0,0, -
11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
U 110 2:=[[552.71,105.473,137.5],[0.707106781,0,0.707106781,0], [0,0,-
11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
U 120 2:=[[552.678,132.5,137.5],[0.707106781,0,0.707106781,0],[0,0, -
11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
B ULAZ:=[[563.593,132.5,152.5],[0.707106781,0,0.707106781,0], (0,0, -

1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
B 10:=[[563.593,132.5,142.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
B 20:=[[576.238,132.5,142.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
B 30:=[[579.539,131.231,142.5],[0.707106781,0,0.707106781,0],[0,0,-
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
0:=[[582.15,128.69,142.5],[0.707106781,0,0.707106781,01, (0,0, -

1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
B 50:=[[583.542,125.249,142.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
0:=[[583.411,121.525,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
0:=[[581.642,118.017,142.5],[0.707106781,0,0.707106781,01,[0,0, -
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
0:=[[579.528,116.15,142.5],[0.707106781,0,0.707106781,0], (0,0, -
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
0:=[[576.133,114.928,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
B 100:=[[579.463,114.269,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
B 110:=[[581.865,112.916,142.5],([0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
B 120:=[[584.072,110.536,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
B 130:=[[585.458,107.182,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
B 140:=[[585.537,103.67,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
B 150:=[[583.935,99.684,142.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
B 160:=[[581.876,97.515,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
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CONST robtarget

B 170:=[[578.925,95.962,142.5],[0.707106781,0,0.707106781,0], [0,0, -

1,11, [9E+09,9E+09, 9E+09, 9E+09, 9E+09, 9E+091 1 ;
CONST robtarget

B 180:=[[577.248,95.58,142.5],[0.707106781,0,0.707106781,0],[0,0, -

1,11, [9E+09,9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget

B 190:=[[574.328,95.627,142.5],[0.707106781,0,0.707106781,0], [0,0, -

1,11, [9E+09,9E+09, 9E+09, 9E+09, 9E+09, 9E+091 1] ;
CONST robtarget

B 200:=[[572.122,95.5,142.5],[0.707106781,0,0.707106781,0], [0,0, -

1,1],[9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget

B 210:=[[569.351,95.5,142.5],[0.707106781,0,0.707106781,0], [0,0, -

1,11, [9E+09,9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget

B 220:=[[567.058,95.5,142.5],[0.707106781,0,0.707106781,0], [0,0, -

1,11, [9E+09,9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget

B 230:=[[563.593,95.5,142.5],[0.707106781,0,0.707106781,0], [0,0, -

1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget

B 240:=[[567.513,129.147,142.5],[0.707106781,0,0.

1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget

B 250:=[[573.46,129.147,142.5],[0.707106781,0,0.707106781,0], [0,0, -

1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget

B 260:=[[577.023,128.133,142.5],[0.707106781,0,0.

1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget

B 270:=[[578.848,126.474,142.5],[0.707106781,0,0.

1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget

B 280:=[[580.14,123.465,142.5],[0.707106781,0,0.707106781,0],[0,0, -

1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget

B 290:=[[579.855,120.162,142.5],[0.707106781,0,0.

1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget

B 300:=[[578.564,117.933,142.5],[0.707106781,0,0.

1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget

B 310:=[[575.984,116.098,142.5],[0.707106781,0,0.

1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget

B 320:=[[573.842,115.62,142.5],[0.707106781,0,0.707106781,0], [0,0, -

1,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget

B 330:=[[571.485,115.379,142.5],[0.707106781,0,0.

1,11, [9E+09,9E+09,9E+09,9E+09, 9E+09, 9E+09] ] ;
CONST robtarget

B 340:=[[569.053,115.609,142.5],[0.707106781,0,0.

1,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget

B 350:=[[567.513,115.609,142.5],[0.707106781,0,0.

1,11, [9E+09,9E+09,9E+09,9E+09, 9E+09, 9E+09] ] ;
CONST robtarget

B 360:=[[567.513,112.809,142.5],[0.707106781,0,0.

1,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
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CONST robtarget
B 370:=[[573.366,112.809,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
B 380:=[[577.453,112.068,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
B 390:=[[580.199,109.555,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
B 400:=[[581.299,106.007,142.5],[0.707106781,0,0.707106781,0], (0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
B 410:=[[580.526,102.518,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
B 420:=[[578.583,100.158,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
B 430:=[[576.639,99.076,142.5],[0.707106781,0,0.707106781,0],[0,0,-
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
B 440:=[[574.052,98.645,142.5],[0.707106781,0,0.707106781,0],[0,0,-
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
B 450:=[[571.296,98.692,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
B 460:=[[567.513,98.692,142.5],[0.707106781,0,0.707106781,0],[0,0,-
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
BB 1 10:=[[565.814,130.406,142.5],[0.707106781,0,0.707106781,0], (0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
1 20:=[[575.069,130.785,142.5],[0.707106781,0,0.707106781,0], [0,0,-
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
1 30:=[[578.408,129.495,142.5],[0.707106781,0,0.707106781,0],[0,0,-
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
1 40:=[[580.835,126.764,142.5],[0.707106781,0,0.707106781,0], [0,0,
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
B B 1 50:=[[581.594,123.578,142.5],[0.707106781,0,0.707106781,0], (0,0,
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
1 60:=[[580.987,119.785,142.5],[0.707106781,0,0.707106781,0], [0,0,
1, [9E+09,9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
BB 1 70:=[[578.787,117.281,142.5],[0.707106781,0,0.707106781,01,10,0,
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
1 80:=[[573.931,114.626,142.5],[0.707106781,0,0.707106781,0], [0,0, -
1, [9E+09,9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
B 1 90:=[[570.366,114.398,142.5],[0.707106781,0,0.707106781,0],[0,0,
,11,[9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
1 100:=[[565.738,114.474,142.5],[0.707106781,0,0.707106781,0],[0,0,-
9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

B B
1,1

B B
1,1

B B
1,1

B B
1,1

B B
1,1

— 1

1,



CONST robtarget
BB 2 10:=[[565.435,113.943,142.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
B B 2 20:=[[574.69,114.474,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
2 30:=[[579.697,112.274,142.5],[0.707106781,0,0.707106781,0], [0,0, -
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
2 40:=[[582.201,109.846,142.5],[0.707106781,0,0.707106781,0], [0,0, -
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] | ;
CONST robtarget
2 50:=[[583.263,105.143,142.5],[0.707106781,0,0.707106781,0], [0,0,-
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
2 60:=[[582.049,101.198,142.5],[0.707106781,0,0.707106781,0], [0,0, -
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
2 70:=[[579.09,98.163,142.5],[0.707106781,0,0.707106781,0],[0,0, -
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] | ;
CONST robtarget
2 80:=[[574.387,97.177,142.5],[0.707106781,0,0.707106781,0], [0,0, -
, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+0911;
CONST robtarget
2 90:=[[570.214,97.025,142.5],[0.707106781,0,0.707106781,0], [0,0, -
, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+0911;
CONST robtarget
2 100:=[[567.483,97.101,142.5],[0.707106781,0,0.707106781,0],[0,0, -
[9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
ONST robtarget
2 110:=[[565.814,97.177,142.5],[0.707106781,0,0.707106781,0], [0,0, -
1, [9E+O9,9E+O9,9E+O9,9E+O9,9E+O9,9E+O9JJ;
CONST robtarget
B IZLAZ:=[[567.513,129.147,152.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
B 10 2:=[[563.593,132.5,137.5],[0.707106781,0,0.707106781,0],[0,0,-
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
B 20 2:=[[576.238,132.5,137.5],[0.707106781,0,0.707106781,0],[0,0,-
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
B 30 2:=[[579.539,131.231,137.5],[0.707106781,0,0.707106781,0],[0,0,-
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
B 40 2:=[[582.15,128.69,137.5],[0.707106781,0,0.707106781,0],[0,0,-
1,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
B 50 2:=[[583.542,125.249,137.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
B 60 2:=[[583.411,121.525,137.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
B 70 2:=[[581.642,118.017,137.5],[0.707106781,0,0.707106781,0], [0,0,-
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
B 80 2:=[[579.528,116.15,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
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CONST robtarget

B 90 2:=[[576.133,114.928,137.5],[0.707106781,0,0.707106781,0], (0,0, -

1,11, [9E+09,9E+09, 9E+09, 9E+09, 9E+09, 9E+091 1 ;
CONST robtarget

B 100 2:=[[579.463,114.269,137.5],[0.707106781,0,0.707106781,0],[0,0, -

1,11, [9E+09,9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget

B 110 2:=[[581.865,112.916,137.5],[0.707106781,0,0.707106781,0],[0,0, -

1,11, [9E+09,9E+09, 9E+09, 9E+09, 9E+09, 9E+091 1] ;
CONST robtarget

B 120 2:=[[584.072,110.536,137.5],[0.707106781,0,0.707106781,0], [0,0, -

1,1],[9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget

B 130 2:=[[585.458,107.182,137.5],[0.707106781,0,0.707106781,0],[0,0, -

1,11, [9E+09,9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget

B 140 2:=[[585.537,103.67,137.5],[0.707106781,0,0.707106781,0], [0,0, -

1,11, [9E+09,9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget

B 150 2:=[[583.935,99.684,137.5],[0.707106781,0,0.707106781,0], [0,0,-

1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget

B 160 2:=[[581.876,97.515,137.5],[0.707106781,0,0.707106781,0], [0,0,-

1,11, [9E+09,9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget

B 170 2:=[[578.925,95.962,137.5],[0.707106781,0,0.707106781,0], [0,0, -

1,11, [9E+09,9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget

B 180 2:=[[577.248,95.58,137.5],[0.707106781,0,0.707106781,0],[0,0, -

1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget

B 190 2:=[[574.328,95.627,137.5],[0.707106781,0,0.707106781,0], [0,0, -

1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget

B 200 2:=[[572.122,95.5,137.5],[0.707106781,0,0.707106781,0],[0,0, -

1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget

B 210 2:=[[569.351,95.5,137.5],[0.707106781,0,0.707106781,0],[0,0, -

1,11, [9E+09,9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget

B 220 2:=[[567.058,95.5,137.5],[0.707106781,0,0.707106781,0], [0,0,

1,11, [9E+09,9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget

B 230 2:=[[563.593,95.5,137.5],[0.707106781,0,0.707106781,0], [0,0,

1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
BB 110 2:=[[565.814,130.406,137.5],[0.707106781,0,0.
1,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
BB 1 20 2:=[[575.069,130.785,137.5],[0.707106781,0,0.
1,11, [9E+09,9E+09,9E+09,9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
1 30 2:=[[578.408,129.495,137.5],[0.707106781,0,0.
1, [9E+09,9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
B 1 40 2:=[[580.835,126.764,137.5],[0.707106781,0,0.
,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
CONST robtarget
1 50 2:=[[581.594,123.578,137.5],[0.707106781,0,0.
9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
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CONST robtarget
BB160 2:=[[580.987,119.785,137.5],[0.707106781,0,0.707106781,01,[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
1 70 2:=[[578.787,117.281,137.5],[0.707106781,0,0.707106781,0],[0,0,-
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] | ;

CONST robtarget
1 80 2:=[[573.931,114.626,137.5],[0.707106781,0,0.707106781,0], [0,0,-
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
1 90 2:=[[570.366,114.398,137.5],[0.707106781,0,0.707106781,0], [0,0,-
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] | ;

CONST robtarget
1 100 2:=[[565.738,114.474,137.5],[0.707106781,0,0.707106781,01, [0,0, -
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
2 10 2:=[[565.435,113.943,137.5],[0.707106781,0,0.707106781,0], [0,0, -
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
_2_20_2:=[[574.69,114.474,137.5],[0.707106781,0,0.707lO678l,O},[0,0,—
1, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] | ;

CONST robtarget

2 30 2:=[[579.697,112.274,137.5],[0.707106781,0,0.707106781,0],[0,0, -
, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+0911;

CONST robtarget

2 40 2:=[[582.201,109.846,137.5],[0.707106781,0,0.707106781,0], [0,0, -
, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+0911;

CONST robtarget

2 50 2:=[[583.263,105.143,137.5],[0.707106781,0,0.707106781,0],[0,0, -
, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+0911;

CONST robtarget

B 2 60 2:=[[582.049,101.198,137.5],[0.707106781,0,0.707106781,0],[0,0,-
,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget

2 70 2:=[[579.09,98.163,137.5],[0.707106781,0,0.707106781,0],[0,0, -

, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+0911;

CONST robtarget

2 80 2:=[[574.387,97.177,137.5]1,[0.707106781,0,0.707106781,0],[0,0,-
, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+091 1 ;

CONST robtarget

2 90 2:=[[570.214,97.025,137.5],[0.707106781,0,0.707106781,0], [0,0, -
, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+0911;

CONST robtarget

2 100 2:=[[567.483,97.101,137.5],[0.707106781,0,0.707106781,0],[0,0, -
[9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

ONST robtarget

2 110 2:=[[565.814,97.177,137.5],[0.707106781,0,0.707106781,0], [0,0, -

1, [9E+09,9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
PICKING VUBl:=[[415.102,0,210],([0,0,1,0],(0,0,0,0], [9E+09,9E+09,9E+09, 9E+09, 9
E+09,9E+0911;

CONST robtarget
PICKING VUB2:=[[415.102,0,10],[0,0,1,0],([0,0,0,0], [9E+09,9E+09,9E+09,9E+09, SE
+09, 9E+09]7;
CONST robtarget
B 240 2:=[[567.513,129.147,137.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;
CONST robtarget
B 250 2:=[[573.46,129.147,137.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
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CONST robtarget
B 260 2:=[[577.023,128.133,137.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
B 270 2:=[[578.848,126.474,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
B 280 2:=[[580.14,123.465,137.5],[0.707106781,0,0.707106781,0],[0,0,-
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
B 290 2:=[[579.855,120.162,137.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
B 300 2:=[[578.564,117.933,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
B 310 2:=[[575.984,116.098,137.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
B 320 2:=[[573.842,115.62,137.5],[0.707106781,0,0.707106781,0], [0,0,-
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
B 330 2:=[[571.485,115.379,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
B 340 2:=[[569.053,115.609,137.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
B 350 2:=[[567.513,115.609,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
B 360 2:=[[567.513,112.809,137.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
B 370 2:=[[573.366,112.809,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
B 380 2:=[[577.453,112.068,137.5],[0.707106781,0,0.707106781,0], (0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
B 390 2:=[[580.199,109.555,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
B 400 2:=[[581.299,106.007,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
B 410 2:=[[580.526,102.518,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
B 420 2:=[[578.583,100.158,137.5],[0.707106781,0,0.707106781,0],[0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
B 430 2:=[[576.639,99.076,137.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;

CONST robtarget
B 440 2:=[[574.052,98.645,137.5],[0.707106781,0,0.707106781,0], [0,0,-
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget
B 450 2:=[[571.296,98.692,137.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09, 9E+09, 9E+09, 9E+09, 9E+09, 9E+09] ] ;
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CONST robtarget
B 460 2:=[[567.513,98.692,137.5],[0.707106781,0,0.707106781,0], [0,0, -
1,11, [9E+09,9E+09,9E+09, 9E+09, 9E+09, SE+09] ] ;

CONST robtarget DROPPING VUBl:=[[415.102,-
200,21071,10,0,1,01,10,0,0,01,[9E+09,9E+09, 9E+09, 9E+09, 9E+09, 9E+09]1;

CONST robtarget DROPPING VUB2:=[[415.102, -
200,1071,10,0,1,01,10,0,0,01, [9E+09,9E+09, 9E+09, 9E+09, 9E+09, 9E+09]11;

[t A b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b I b b b b b b b b b b b b b b b 4
!
Module: Modulel

Description:
<Insert description here>

Author: marko

i
i
i
i
i
i
i
! Version: 1.0
i

i
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|
|
! Procedure main
|
|

This is the entry point of your program
|

[ IR R I R I S b I S b b 2 b b S b S b e S b e S b S b S S S b I S S I S b S 2h b b b b S b S 2b S 2b S 4

PROC main ()
Reset HVAT;
START;
v;
U;
B;
PICKING;
DROPPING;

ENDPROC
PROC V()
MoveJ V_ULAZ,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobjo0;
MovelL V_10,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wob3jo0;
MoveL V_20,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL V_30,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL V_40,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wob3jo0;
MovelL V_50,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wob3jo0;
MovelL V_60,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wob3jo0;
MoveL V_70,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL V_10,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL VivilO,le,fine,SCHUNKiPROXXONiDRZAC\WObj:=wobj0;
MoveL V7V72O,v10,fine,SCHUNKiPROXXONiDRZAC\WObj:=wobj0;
MoveL V7V73O,v10,fine,SCHUNKiPROXXONiDRZAC\WObj:=wobj0;
MoveL V_V 40,v10,fine, SCHUNK PROXXON DRZAC\WObJj:=wobj0;
MoveL V_IZLAZ,VIO,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
MoveL ViULAZ,le,fine,SCHUNKiPROXXONiDRZAC\WObj:=wobj0;
MovelL V_10 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wob3jo0;
MovelL V_20 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobjo0;
MoveL V_30 2,v10,fine, SCHUNK PROXXON DRZAC\WObJj:=wobj0;
MoveL V_40 2,v10,fine, SCHUNK PROXXON DRZAC\WObJj:=wobj0;
MovelL V_50 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobjo0;
Movel V_60 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobjo0;
Movel V_70 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wob3jo0;
MoveL V_10 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wobj0;



MoveL V_V 1072,v10,fine,SCHUNKiPROXXONiDRZAC\WObj::wobjO;
Movel V_V 20_2,v10,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
Movel, V_V_30 2,v10, fine, SCHUNK PROXXON DRZAC\WObj :=wobj0;
MoveL V V 40 2,v10,fine, SCHUNK PROXXON DRZAC\WObj:=wob3jO0;
MovelL V IZLAZ,VlO,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
ENDPROC

PROC B ()

Movel, B_ULAZ,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wobjo0;
MovelL B 10,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wobjo0;
Movel B 20,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wobjo0;
MoveL B_30,v10,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
MoveL B_40,le,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
Movel B 50,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wobjo0;
Movel B _60,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wobjo0;
Movel B 70,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wobjo0;
MoveL B_80,le,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
MoveL B_90,VlO,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
MovelL B 100,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL B 110,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL B 120,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL B_lBO,VlO,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
MoveL B_l40,le,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
MovelL B 150,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL B 160,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL B 170,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL B_l80,le,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
MoveL B_l90,le,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
MovelL B 200,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL B 210,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
Movel B 220,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL B_230,v10,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
MoveL B 10,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
Movel B 240,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL B 250,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL B 260,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL B 270,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL B 280 v10, fine, SCHUNK PROXXON DRZAC\WObj =wobj0;
Movel B_29O v10, fine, SCHUNK_PROXXON_DRZAC\WObj =wobj0;
MovelL B 300,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL B 310,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL B 320,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL B 330,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL B 340,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL B 350,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL B 360,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL B 370,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL B 380,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL B7390,V10,fine,SCHUNKiPROXXONiDRZAC\WObj::wobjO;
MoveL B 400,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL B 410,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL B 420,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL B 430,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL B 440,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL B 450,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL B 460,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL B 240,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL B B 1 10,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL B B 1 20,v10, fine, SCHUNK PROXXON DRZAC\WObj =wobj0;
MoveL B B 1 30,v10, fine, SCHUNK PROXXON DRZAC\WObj =wobj0;
MoveL B B 1 40,v10, fine, SCHUNK PROXXON DRZAC\WObj =wobj0;
MoveL B B 1_50 v10, fine, SCHUNK_PROXXON_DRZAC\WObj =wobj0;
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_60,v10, fine, SCHUNK PROXXON DRZAC\WObJ :=wobj0;
~70,v10, fine, SCHUNK PROXXON DRZAC\WObJ :=wobj0;
80,v10, fine, SCHUNK_PROXXON DRZAC\WObJ :=wobj0;
~90,v10, fine, SCHUNK_PROXXON DRZAC\WObJ :=wobj0;

1

1

1

1

1

2 lO,VlO,fine,SCHUNK_PROXXON_DRZAC\WObj::Wobjo;
2 20,V10,fine,SCHUNK_PROXXON_DRZAC\WObj::Wobjo;
2 ~30,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
2 ~40,v10, fine, SCHUNK PROXXON DRZAC\WObJj:=wobj0;
2 ~50,v10, fine, SCHUNK PROXXON DRZAC\WObJj:=wobj0;
2 60,V10,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
2 70,V10,fine,SCHUNK_PROXXON_DRZAC\WObj::Wobjo;
2 ~80,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
2 ~90,v10, fine, SCHUNK PROXXON DRZAC\WObJj:=wobj0;
2
2
2

lO,VlO,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjo;
1 10,v10, fine, SCHUNK_ PROXXON DRZAC\WObJ:=wobj0;
_IZLAZ,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wobjo0;
_ULAZ,v10, fine, SCHUNK PROXXON DRZAC\WOb7:=wobjo0;
~10_2,v10, fine, SCHUNK_PROXXON DRZAC\WObJ : =wobjO0;
ZO_Z,VlO,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjo;
3
4

B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B

30 _2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
40 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
50 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
B 60 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wob3j0;
B 70 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wob3j0;
B 80 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobjo0;
B 90 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
B 100 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
B 110 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wob3j0;
B 120 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wobj0;
B 130 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wob3j0;
B 140 _2,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wob3j0;
B 150 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wob3j0;
B 160 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wobJj0;
B 170 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wobj0;
B 180 _2,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wob3j0;
B 190 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wob3j0;
B 200 _2,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wob3j0;
B 210 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wobj0;
B 220 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wobj0;
B 230 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wob3j0;
B 10 2,v10,fine, SCHUNK PROXXON DRZAC\WObJ:=wob3j0;
B 240 2,v10,fine, SCHUNK PROXXON DRZAC\WObJ:=wob3j0;
B 250 2,v10,fine, SCHUNK PROXXON DRZAC\WObJ:=wobJj0;
B 260 2,v10,fine, SCHUNK PROXXON DRZAC\WObJ:=wobJj0;
B 270 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ :=wobjO0;
B 280 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wobj0;
B 290 2,v10, fine, SCHUNK PROXXON DRZAC\WOb7J:=wobj0;
B 300 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wobJj0;
B 310 2,v10,fine, SCHUNK PROXXON DRZAC\WObJ:=wobJj0;
B 320 2,v10,fine, SCHUNK PROXXON DRZAC\WObJ:=wob3j0;
B 330 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wob3j0;
B 340 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wob3j0;
B 350 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wobJj0;
B 360 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wobJj0;
B 370 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wob3j0;
B 380 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wob3j0;
B 390 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wob3j0;
B _400_2,v10, fine, SCHUNK_PROXXON_DRZAC\WObJ :=wobj0;

WwWwwwwww m m w w w m m w w w m m w w w m m

~100,v10, fine, SCHUNK PROXXON DRZAC\WObJj:=wobjO0;

~100,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wobjO0;
~110,v10, fine, SCHUNK_ PROXXON DRZAC\WObJ:=wobj0;
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MovelL B 410 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL B_420_2,v10,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
Movel, B 430 2,v10, fine, SCHUNK PROXXON DRZAC\WOb7 :=wob3j0;
Movel, B 440 2,v10, fine, SCHUNK PROXXON DRZAC\WOb7:=wob3j0;
Movel, B 450 2,v10, fine, SCHUNK PROXXON DRZAC\WOb7 :=wob3j0;
MoveL B_460_2,v10,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
MoveL B_240_2,v10,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
MovelL B B 1 10 2,v10, fine, SCHUNK PROXXON DRZAC\WObj :=wobj0;

MovelL, B B 1 20 2,v10,fine, SCHUNK PROXXON DRZAC\WObj :=wobj0;
MovelL, B B 1 30 2,v10,fine, SCHUNK PROXXON DRZAC\WObj :=wobj0;
MovelL B B 1 40 2,v10,fine, SCHUNK PROXXON DRZAC\WObJ:=wobj0;
MovelL B B 1 50 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ :=wobj0;
MoveL, B B 1 60 2,v10,fine, SCHUNK PROXXON DRZAC\WObj :=wobj0;
MovelL, B B 1 70 2,v10,fine, SCHUNK PROXXON DRZAC\WObj :=wobjO0;
MovelL, B B 1 80 2,v10,fine, SCHUNK PROXXON DRZAC\WObj :=wobj0;
MovelL B B 1 90 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ :=wobj0;
MovelL B B 1 100 2,v10,fine, SCHUNK PROXXON DRZAC\WObJ:=wobj0;
MovelL B B 2 10 2,v10, fine, SCHUNK PROXXON DRZAC\WObJj:=wobj0;
MovelL B B 2 20 2,v10, fine, SCHUNK PROXXON DRZAC\WObJj:=wobj0;
MovelL B B 2 30 2,v10, fine, SCHUNK PROXXON DRZAC\WObJj:=wobj0;
MovelL B B 2 40 2,v10,fine, SCHUNK PROXXON DRZAC\WObJ :=wobj0;
MovelL B B 2 50 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wobj0;
Movel. B B 2 60 2,v10, fine, SCHUNK PROXXON DRZAC\WObJj:=wobj0;
MovelL B B 2 70 2,v10, fine, SCHUNK PROXXON DRZAC\WObJj:=wobj0;
MovelL B B 2 80 2,v10, fine, SCHUNK PROXXON DRZAC\WObJj:=wobj0;
MovelL B B 2 90 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ :=wobj0;
MovelL B B 2 100 2,v10,fine, SCHUNK PROXXON DRZAC\WObJ:=wobj0;
MovelL B B 2 110 2,v10,fine, SCHUNK PROXXON DRZAC\WObJj:=wobj0;
MovelL B B 1 10 2,v10, fine, SCHUNK PROXXON DRZAC\WObJj:=wobj0;
Movel, B_IZLAZ,v10, fine, SCHUNK PROXXON DRZAC\WOb7 :=wob3j0;
ENDPROC

PROC U ()

Movel. U ULAZ,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wob3jo0;
MovelL U 10,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wob3jo0;
MoveL U 20,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL U _30,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL U 40,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wob3jo0;
Movel U 50,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wob3jo0;
MovelL U 60,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobjo0;
MoveL U_70,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL U _80,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL U 90,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wob3jo0;
MovelL U 100,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL U 110,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL U 120,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL U 130,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL U 140,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL U7150,V10,fine,SCHUNKiPROXXONiDRZAC\WObj::wobjO;
MoveL U7160,V10,fine,SCHUNKiPROXXONiDRZAC\WObj::wobjO;
MoveL U _170,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL U 180,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL U7190,V10,fine,SCHUNKiPROXXONiDRZAC\WObj::wobjO;
MoveL U72OO,V10,fine,SCHUNKiPROXXONiDRZAC\WObj::wobjO;
MovelL U 210,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL U 220,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL U 230,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
Movel U 240,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL U725O,V10,fine,SCHUNKiPROXXONiDRZAC\WObj::wobjO;
MoveL U726O,V10,fine,SCHUNKiPROXXONiDRZAC\WObj::wobjO;
MoveL U 270,v10, fine, SCHUNK PROXXON DRZAC\WOb7:=wob3j0;



MoveL U728O,v10,fine,SCHUNKiPROXXONiDRZAC\WObj::wobjO;
MoveL U_290,v10,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
MoveL U 10,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wobjo0;
Movel U U 10,v10, fine, SCHUNK PROXXON DRZAC\WObJ :=wobjo0;
Movel U U 20,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wobj0;
MoveL U_U_30,v10,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
MoveL U_U_40,v10,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
Movel U U 50,v10, fine, SCHUNK PROXXON DRZAC\WObJ:=wobj0;
Movel U U 60,v10, fine, SCHUNK PROXXON DRZAC\WObJ :=wobjo0;
Movel U U 70,v10, fine, SCHUNK PROXXON DRZAC\WObJ :=wobjo0;
MoveL U_U_80,v10,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
MoveL U_U_90,v10,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
Movel U U 100,v10, fine, SCHUNK PROXXON DRZAC\WOb7 :=wob3j0;
Movel U U 110,v10, fine, SCHUNK PROXXON DRZAC\WOb7 :=wob3j0;
Movel U U 120,v10, fine, SCHUNK PROXXON DRZAC\WOb7 :=wob3j0;
MoveL U_IZLAZ,le,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
MoveL U_ULAZ,le,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
Movel U 10 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wob3jo0;
Movel U 20 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobjo0;
Movel U 30 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobjo0;
MoveL U_40_2,v10,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
MoveL U_50_2,v10,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
Movel U 60 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobjo0;
Movel U 70 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wob3jo0;
Movel U 80 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wob3jo0;
MoveL U_90_2,v10,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
MoveL U_lOO_Z,le,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
MovelL U 110 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL U 120 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL U 130 2,v10, fine, SCHUNK PROXXON DRZAC\WObJj:=wobj0;
MoveL U_l40_2,le,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
MoveL U_150 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL U 160 2,v10, fine, SCHUNK PROXXON DRZAC\WObJj:=wobj0;
MovelL U 170 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL U 180 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL U 190 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL U 200 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
Movel U 210 2,v10, fine, SCHUNK PROXXON DRZAC\WObJj:=wobj0;
MovelL U 220 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL U 230 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL U 240 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL U 250 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL U 260 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL U 270 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MovelL U 280 2,v10, fine, SCHUNK PROXXON DRZAC\WObJj:=wobj0;
MoveL U 290 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
MoveL U 10 2,v10, fine, SCHUNK PROXXON DRZAC\WObJj:=wobj0;
Movel U U 10 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ :=wob3j0;
Movel U U 20 2,v10,fine, SCHUNK PROXXON DRZAC\WObJ :=wob3j0;
Movel U U 30 2,v10, fine, SCHUNK PROXXON DRZAC\WObJ :=wob3j0;

Movel U U 40 2,v10,fine, SCHUNK PROXXON DRZAC\WObJ:=wob3j0;
Movel U U 50 2,v10,fine, SCHUNK PROXXON DRZAC\WObJ:=wob3j0;
Movel U U 60 2,v10,fine, SCHUNK PROXXON DRZAC\WObJ:=wob3j0;
Movel U U 70 2,v10,fine, SCHUNK PROXXON DRZAC\WObJ:=wob3j0;
Movel U U 80 2,v10,fine, SCHUNK PROXXON DRZAC\WObJ:=wob3j0;
MovelL U U 90 2,v10,fine, SCHUNK PROXXON DRZAC\WObJ:=wob3j0;
Movel U U 100 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
Movel U U 110 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
Movel U U 120 2,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobj0;
Movel U IZLAZ,v10, fine, SCHUNK PROXXON DRZAC\WObj:=wobjo;



ENDPROC
PROC START ()
Moved HOME_SCHUNK,V300,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
WaitTime\InPos, 1;
Reset HVAT;
WaitTime\InPos, 1;
Moved
VUB_ 1T HOME OFFSET,v300, fine, SCHUNK PROXXON DRZAC\WObJ:=wobj0;
WaitTime\InPos, 2;
ENDPROC
PROC PICKING ()
Moved HOME_SCHUNK,V300,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
Moved PICKING_VUBI,VSO,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
WaitTime\InPos, 1;
MoveL PICKING_VUBZ,V50,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
WaitTime\InPos, 0.5;
Set HVAT;
WaitTime\InPos,0.5;
MoveL PICKING_VUBl,VSO,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
ENDPROC
PROC DROPPING ()
MoveL DROPPING_VUBI,V50,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
WaitTime\InPos, 1;
MoveL DROPPING_VUBZ,VSO,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
WaitTime\InPos,0.5;
Reset HVAT;
WaitTime\InPos, 0.5;
MoveL DROPPING_VUBl,VSO,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
Moved HOME_SCHUNK,V300,fine,SCHUNK_PROXXON_DRZAC\WObj::wobjO;
ENDPROC
ENDMODULE
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Pod punom odgovornoséu izjavljujem da sam ovaj rad izradio/la samostalno
nacela akademske Cestitosti, pravila struke te pravila i norme standardnog hrva

Rad je moje autorsko djelo i svi su preuzeti citati i parafraze u njemu primjereno oznace

kY
AR

R

Mjesto i datum Ime i prezime studenta/ice

U Bielovare, 26.10.2004, | Mheico #vpnt | Sl
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Suglasnost za objavljivanje elektronicke inacice zavrSnog.
nacionalnom repozitoriju

MK MU0RY

ime i prezime studenta/ice

informacijama cjeloviti tekst mojeg zavrSnog rada pohrani u repozitorij
sveucilisne knjiZnice u Zagrebu i time ucini javno dostupnim.

Svojim potpisom potvrdujem istovjetnost tiskane i elektronicke inacice zavrsn

U Bjelovaru, 26. 702(7 21
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