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1. Uvod

Systém je realizovan tak, aby bylo mozné vzajemné kombinovat Glohy vyplivajici z
pozadavku tykajicich se povolani. Systém moduldrnich produkénich stanic (MPS®™) usnadni
dalsi odborné orientované vzdélavani na didaktickém zatizeni, které se sestava z vhodnych prvki
pouzivanych v primyslu. Stanice procesni zajisti vhodny systém pro prakticky orientované
vyucovani tykajici se nasledujicich klicovych kompetenci:

e Socialni kompetence
e Technické kompetence
e Technologické kompetence

Velkou vyhodou je, Ze vyuka mtize posilit ochotu spolupracovat v fesitelském tymu (team
spirit) 1 organiza¢ni schopnosti.
Skutecny postup vyuky miize byt rozdélen prostfednictvim tloh (projektil) naptiklad na:

planovani
montaz
programovani
zprovoznéni
¢innost

udrzba a
hledani zavady



2. Poznamky k bezpecnosti

prace Vieobecné

= Vstup na pracoviste, prubeéh vyuky i jeji ukonceni se fidi laboratornim fadem

= 7A4ci sm&ji pracovat na stanici pouze pod dohledem instruktora (ucitele)

= Je nutné dodrzovat pokyny uvedené u jednotlivych kapitol — zvlasté pak poznamky
k bezpecénosti

= Pfi zjisténi jakékoli zavady informovat neprodlené instruktora (ucitele)

Elektro

= Zapojovani nebo rozpojovani elektrickych obvodi je mozno provadét pouze pti
vypnutém napajecim zdroji

= K napajeni stanice i jednotlivych obvodl Ize pouzit pouze malé napéti maximalné 24 V
DC

Pneumatika

= Na pfivodu tlakového vzduchu nesmi byt v zddném piipadé ptekrocen tlak 800 kPa (8
barti)

= Rozvod tlakového vzduchu lze zapnout po provedeni a kontrole vSech pneumatickych
spojil

= Nesmi se rozpojovat pneumatické hadice pod tlakem

= Pozornost a opatrnost je nutno zachovat pfi zapnuti tlakového vzduchu do stanice.
Pneumatické valce mohou samocinné zajet nebo vyjet, nespravné zapojena hadice se
muze prudce uvolnit

= Nepiekroc¢it maximalni provozni tlak stanice 400 kPa (4 bary)

Pneumatika
= VSechny soucasti je potfeba montovat bezpec¢né a pevné k zakladni profilové

desce



=  Neprovadét zadné rucni zasahy dokud neni stanice v klidu

3. Technicka data

Provozni tlak pneumatiky 400 kPa (4 bary)
Elektrické napédjeni 24 V DC; 4,5 A

Pocet binarnich vstupii 8

Pocet binarnich vystupt 7

1. 4. Obsah dodavky

2. 5. Sestava a funkce
3. 5.1 Stanice manipulace



MPS®
Stations

Handling station

Technical data:

— Operating pressure 600 kPa (6 bar)
— Power supply 24 V DC

— 8 digital inputs

— 5 digital outputs

Recommended accessories:
— Simulation box, digital
(Order no. 170 643)
(see Control/networking — Accessories)
— Waorkpiece set “Bodies”
(Order no. 167 021) or
“Cylinders for assembly”
(Order no. 162 239)
(see Accessories)

You can choose from a wide range of
other controllers for alternative equip-
ping of the PLC board (see Con-
trol/networking — Components).

284

Function:

The Handling station is equipped with a flexible two-axis handling device. Work-
pieces inserted into the holder are detected by an optical diffuse sensor. The han-
dling device picks up the workpieces from there with the aid of a pneumatic grip-

per. The gripper is equipped with an optical sensor which differentiates between
“black” and “non-black” workpieces. The workpieces can be placed on different
slides according to this criterion. Other sorting criteria can be defined if the station

is combined with other stations. Workpieces can also be transferred to a down-

stream station.
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Possible combinations V|P|[B|H

Downstream stations

Upstream stations b
Components Quantity Order no.
Short description 1 655 633
Aluminium profile plate 1 170 395
Electrical mounting system 1 196 958
1/0 terminal 1 034 035
Cable holder 10 196 965
Profile plate connectors 2 162 228
Station link receiver 1 196 964
Station link transmitter 1 196 963
Start-up valve with filter control valve, 40 ym 1 152 894
CP valve terminal 1 526 872
Holder module 1 195 777
PicAlfa module 1 526215
Slide module 2 653 393
Diffuse sensor 2 526 212
Minor accessories (tubing, cable binders, cable-end sleeves) 1 526 866
Complete station 195783
Trolley 120 856
Control console 195 764
PLC board with SIMATIC 57-314 195770
PLC board with FEC® Standard FST 526 875

24-month Festo Didactic warranty



Manipulace je dil¢i funkce materidlového toku. Dal§imi funkcemi jsou doprava a
skladovani (ulozeni).

Podle VDI 2860 je manipulace ¢innosti, urcujici zménu nebo pirechodné zachovani
prostorového uspotadani tvarové daného souboru.

Ulohou stanice manipulace je:

= urcit materidlovou charakteristiku obrobku — zde jde o barvu ¢ervenou/sttibrnou nebo
cernou,

obrobek vyjmout z modulu odbéru,

ulozit obrobek na skluz 1 ,,¢erveny/sttibrny* nebo skluz 2 ,,Cerny* nebo

piedat obrobek k nasledujici stanici

Stanice manipulace se sklada z (obr. 1, obr. 2):

* modulu odbéru

* modulu manipulatoru (v origindle oznacen jako modul PicAlfa)
= 2 modult skluzt

= profilové desky

=  voziku
= ovladaciho pultu
= desky fidiciho systému PLC

5.2 Funkce

Stanice manipulace je vybavena dvouosym manipulatorem. Obrobek vloZzeny do modulu
odbéru je detekovan optickym snimac¢em. Manipulacni zatizeni uchopi obrobek pomoci

pneumatického uchopu. Uchop je téZ osazen optickym &idlem. Cidlo rozlii, zda neseny

obrobek je cerny nebo neni erny (pak je Cerveny nebo stiibrny). Podle tohoto kritéria je
obrobek ulozen do patficného skluzu.

Je-1i stanice manipulace v sestavé s jinymi stanicemi, mohou byt urcena i jina kritéria pro
ttidéni obrobkil. Zménou nastaveni koncové narazky je mozno ptenést obrobky k
nasledujici stanici.



modul manipulatoru

modul odbéru
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profilova deska

obr. 1



ovladaci panel

vozik

deska fidiciho systemu

obr. 2
5.3 Popis Cinnosti

Poznémka autora:

Dale popisovany cyklus je cyklem, ktery je navrzen firmou Festo. Uzivatel si mlize
vlastnim programem cyklus libovoln¢ modifikovat.

Predpoklad startu ¢innosti

= Obrobek je v modulu odbéru

Vychozi postaveni

=  Vodorovna osa X manipulatoru je v poloze nad modulem odbéru

= Svisld osa Z manipulatoru je v horni poloze
= (Celisti uchopu jsou otevieny

Béh

1. Po stisknuti tlacitka START sjede osa Z manipulatoru do dolni polohy

2. Celisti tichopu se zaviou. Provede se identifikace obrobku: obrobek ¢erny / obrobek
neni erny

3. Osa Z manipulatoru vyjede do horni polohy

Obrobek je Eerny — ulozeni na vnitini (blizsi) skluz 1




Osa X manipulatoru jede do polohy Skluz 1

Osa Z manipulatoru sjede do dolni polohy

Celisti ichopu se otviraji, obrobek uloZen na skluz 1

Osa Z manipulétoru jede do horni polohy

Osa X manipulatoru jede do vychozi polohy (nad modul odbéru)

NowvkEwWw

Obrobek je Eerveny nebo stiibrny — uloZeni na vnéjsi (vzdalenéisi) skluz 2

Osa X manipulatoru jede do polohy Skluz 2

Osa Z manipulétoru sjede do dolni polohy

Celisti ichopu se otviraji, obrobek uloZen na skluz 2

Osa Z manipulétoru jede do horni polohy

Osa X manipulatoru jede do vychozi polohy (nad modul odbéru)

MRS

5.4 Modul odbéru (obr. 3)

&

I

obr. 3

Do modulu odbéru je obrobek vlozen bud’ ruéné€, nebo predchozi stanici. Pfitomnost obrobku v
modulu odbéru je indikovéna reflexnim optickym snimacem.
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5.5 Modul manipulétoru (obr. 4)

Pl el b el ke bl Ll b
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obr. 4

Modul manipulétoru (PicAlfa) vyuziva prumyslovych komponentii. Pneumaticky ovladana osa X
s nastavitelnymi koncovymi narazkami a tlumenim dovoluje rychlé polohovani véetné¢ najeti na
sttedni polohu. Jako svislé osy Z je vyuzito plochého pneumatického vélce se snimanim
koncovych poloh.

Manipulator je vybaven pneumatickym uchopem. Do jeho Celisti je integrovan opticky senzor,
ktery identifikuje obrobek.
Modul manipulatoru je mimotadné flexibilni. Délka zdvihu i sklonu os, nastaveni koncovych

snimacll 1 poloha upevnéni modulu jsou volitelné. Proto je modul ptizptsobitelny Sirokému
okruhu uloh bez potieby dodate¢nych element.

11



5.6 Modul skluzu (obr. 5)

obr. 5

Modul skluzu slouzi k ulozeni obrobku. Miize pojmout az 5 kusti obrobkil. Uhel sklonu modulu

1ze plynule nastavit Stanice manipulace obsahuje dva moduly skluzu.

1. 6. Uvedeni do provozu
6.1 Pracovni prostor

K provozovani stanice manipulace je potiebné:

= Smontovanou a sefizenou stanici,

= ovladaci panel,

= desku fizeni PLC

= sitovy zdroj 24 V DC; 4,5 A

= zdroj tlakového vzduchu 400 kPa (4 bary), dodavané¢ mnozstvi cca 50 1/min.
= PC s nainstalovanym SW pro programovani PLC

12



6.2 Mechanicka kompletace

6.2.1 Montaz profilové desky a ovladaciho panelu (obr. 6)

obr. 6

1 Profilova deska

2 Matice do drazky M6 — 32 (4x)

3 Vozik

4 Sroub s valcovou hlavou M6 x 10 (4x)
5 Vrut 3,5 x 9 (2x)

6 Ovladaci panel

13



6.2.2 Montaz stanice

Poznamky k montézi stanice — viz CD, kter¢ je dodano se stanici. Obsah CD je uveden v
kapitole 8

6.3 Koncové narazky osy X

Osa X modulu manipulatoru (PicAlfa) najizdi do 3 poloh:
= odbér obrobku,

= skluzla

= skluz 2.

Polohy odbér obrobku a skluz 2 jsou ur¢eny koncovymi narazkami s tlumici narazu.

Predpoklady
— Modul manipulatoru smontovan — Pfipojeni
pneumatiky uchopu provedeno. Pfipojeni
pneumatiky osy Z a osy X neni provedeno —
Napajeni tlakového vzduchu zapnuto

Poznamka: maximalni tlak vzduchu 400 kPa (4 bary)

Postup

1. 1. Ptesunite san¢ osy X rucné do polohy odbéru obrobku

2. 2. PoloZte obrobek do modulu odbéru

3. 3. Pomoci ru¢niho ovladani ventilu oteviete tichop

4. 4. Piesuiite ru¢né osu Z do dolni koncové polohy. Uchop musi byt schopen obrobek

bezpecné uchopit.

5. 5. Posurite mechanicky doraz na ose X proti sanim a mechanicky jej zajistéte
Poznédmka: Montujte tlumic razi tak, aby jeho délka byla respektovana pii najezdu

1. 6. Obdobn¢ nastavte osu X v poloze skluz 2 tak, aby uchop bezpe¢né polozil

obrobek do skluzu

2. 7. Posuiite mechanicky doraz na ose X proti sanim a mechanicky jej zajistéte

3. 8. Vypnéte piivod tlakového vzduchu

4. 9. Pfipojte pneumatické obvody osy X a osy Z

5. 10. Zapnéte ptivod tlakového vzduchu

6. 11.  Kontrolujte polohy nastaveni narazek opakovanym najizdénim do polohy odbéru a

skluzu 2. Osy X a Z i uchop ovladejte ru¢nimi tlacitky na ptisluSnych elektroventilech

14



Dokumentace
Katalogové listy, navody k obsluze a mont4dzni navody na dodaném CD — viz téz
kapitola 8

6.4. Nastaveni snimacu

6.4.1 Reflexni opticky snimac¢ (pritomnost obrobku v modulu odbéru)

Reflexni opticky snimac je pouzit pro indikace obrobku. Na zdroj svétla je pfipojen
ohebny opticky kabel. Zdroj pracuje s viditelnym ¢ervenym svétlem. Je sniman odraz
svétla od obrobku. Riizné povrchy a barvy obrobkl maji riiznou odrazivost (koeficient
reflexe).

Predpoklady

— Zdroj svétla je namontovan

— Elektrické napajeni zdroje svétla je provedeno
— Sitovy zdroj je zapnut

Postup
1. ZaSroubujte hlavu optického kabelu do modulu odbéru obrobku. Hlava optického kabelu je
zaroven s vnitini sténou modulu
2. Namontujte oba optické kabely do zdroje svétla
3. Do modulu odbéru vlozte ¢erny obrobek
4. S pomoci malého Sroubovaku otacejte nastavovacim Sroubkem ve snimaci dokud se indikace
sepnuti snimace (LED) nerozsviti. Je dovoleno maximalné 12 oto¢eni regula¢niho Sroubku
5. Kontrolujte nastaveni snimace vkladanim cernych, Cervenych i stiibrnych obrobkii. VSechny
obrobky musi byt bezpecné indikovany

Dokumentace
Katalogov¢ listy, navody k obsluze a montazni navody na dodaném CD — viz téz
kapitola 8

6.4.2 Reflexni opticky snimac (barva obrobku v tichopu)

Reflexni opticky snimac je pouzit k uréeni barvy obrobku. Na zdroj svétla je ptfipojen
ohebny opticky kabel. Zdroj pracuje s viditelnym cervenym svétlem. Je snimén odraz
svétla od obrobku. Riizné povrchy a barvy obrobkli maji riiznou odrazivost (koeficient
reflexe).

Piedpoklady

— Modul manipulatoru a zdroj svétla jsou namontovany
— Pfipojeni tichopu na pneumaticky rozvod je provedeno
— Ptivod tlakového vzduchu je otevien

— Elektrické napajeni zdroje svétla je provedeno

— Sitovy zdroj je zapnut

15



Postup
1. Zasroubujte hlavu optického kabelu do celisti uchopu. Hlava optického kabelu je zaroven s
vnitini st€nou Celisti
2. Namontujte oba optické kabely do zdroje svétla
3. Do modulu odbéru vlozte Cerveny obrobek a uchopte jej uchopem
4. S pomoci malého Sroubovaku otacejte nastavovacim Sroubkem ve snimaci dokud se indikace
sepnuti snimace (LED) nerozsviti. Je dovoleno maximalné 12 otoceni regula¢niho Sroubku
5. Do modulu odbéru vlozZte nyni ¢erny obrobek a uchopte jej uchopem
6. S pomoci malého Sroubovaku otacejte nastavovacim Sroubkem ve snimaci dokud indikace
sepnuti snimac¢e (LED) nezhasne. Je dovoleno maximalné 12 otoceni regula¢niho Sroubku
7. Kontrolujte nastaveni snimace pomoci ¢ernych, Eervenych i stiibrnych obrobki. Cervené a
stfibrné obrobky musi byt bezpe¢né indikovany. Cerné obrobky nesméji snima¢ aktivovat

Dokumentace
Katalogové listy, navody k obsluze a montazni navody na dodaném CD — viz téz kapitola 8

6.4.3 Snimace pribliZeni (modul manipulatoru, osa X)

Snimace piiblizeni jsou vyuzity ke kontrole spravného polohovani osy X v koncovych
pracovnich polohach. Snimace jsou aktivovany permanentnim magnetem na pistu osy X.

Poznamka: Osa X najizdi do tfech poloh: misto odbéru, skluz 1 a skluz 2. Nasledné je uveden
postup sefizeni snimaci koncovych poloh, nikoli stfedni polohy nad skluzeml.

Piedpoklady

— Modul manipuldtoru smontovan, mechanické koncové narazky a tlumice razi nastaveny —
Ptfipojeni osy X na pneumaticky rozvod je provedeno — Ptivod tlakového vzduchu je otevien —
Elektrické napajeni snimacu ptibliZeni je provedeno — Sitovy zdroj je zapnut

Postup

1. Sané osy X jsou v koncové poloze, kterou chceme snimat (bud’ nad mistem odbéru obrobku
nebo nad skluzem 2)

2. Presunte snima¢ smérem k sanim dokud se indikace sepnuti snimace (LED) nerozsviti

3. Posuiite pomalu snimac o n€kolik milimetrt ve stejném sméru dokud indikace sepnuti
nezhasne

4. Snimac nyni umistéte uprostied useku, ktery je vymezen okamzikem zapnuti a vypnuti
indikace

5. Upevnéte snima¢ pomoci Sroubku s vnitinim Sestihranem

6. Kontrolujte spravnost polohy snimace opakovanym najizdénim osy X do dané polohy (misto
odbéru, skluz 1, skluz 2)

Dokumentace
Katalogov¢ listy, ndvody k obsluze a montazni navody na dodaném CD — viz téz kapitola 8
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6.4.4 Snimace pribliZzeni (modul manipulatoru, osa Z)

Snimace pfiblizeni jsou vyuZity ke kontrole spravného polohovéni osy Z v koncovych
pracovnich polohach. Snimace jsou aktivovany permanentnim magnetem na pistu osy Z.

Predpoklady

— Modul manipulatoru smontovan, mechanické koncové narazky a tlumice razti nastaveny
— Pfipojeni osy Z na pneumaticky rozvod je provedeno — Ptivod tlakového vzduchu je
otevien — Elektrické napdjeni snimaci pfiblizeni je provedeno — Sitovy zdroj je zapnut

Postup
1. Osa Z jsou v koncové poloze, kterou chceme snimat (bud’ nahote nebo dole).
2. Presuiite snimac k sanim, dokud se indikace sepnuti snimace (LED) nerozsviti.
3. Posuiite pomalu snimac¢ o nékolik milimetrti ve stejném sméru dokud indikace sepnuti
nezhasne.
4. Snimac nyni umistéte uprostied useku, ktery je vymezen okamzikem zapnuti a vypnuti
indikace.
5. Upevnéte snima¢ pomoci Sroubku s vnitinim Sestihranem.
6. Kontrolujte spravnost polohy snimace opakovanym najizdénim osy X do dané polohy (misto
odbéru, skluz 1, skluz 2).

Dokumentace
Katalogové listy, navody k obsluze a montazni navody na dodaném CD — viz téz kapitola 8

6.5 Nastaveni Skrticich ventila

Skrtici ventily se zabudovanymi zpétnymi ventily slouZi k regulaci priitoku odchazejiciho
vzduchu u dvoj¢innych pneumatickych motorti (valcti). V obraceném sméru tece
ptivadény vzduch ptes zpétny ventil nezmensenym prifezem.

Volny ptivod a skrceny odtok vzduchu zptisobi, ze pist je ,,upnut* mezi vzduchovym
polstatem, ¢imz se zlepsi kvalita chodu i pfi proménném zatiZeni.

Piedpoklady
— Pfipojeni osy Z na pneumaticky rozvod je provedeno
— Ptivod tlakového vzduchu je otevien

Postup
1. Zcela uzavtete oba Skrtici ventily a pak je uvolnéte o jednu otacku regulacniho Sroubu
2. Spust’te zkuSebni béh — pohyb osy Z obéma sméry
3. Uvoliujte pomalu zpétné ventily, dokud nedosdhnete pozadovanou rychlost pohybu osy Z

Poznamka: Zcela obdobné provedeme nastaveni Skrticich ventili pro osu

17



X. Dokumentace

Katalogov¢ listy, ndvody k obsluze a montazni navody na dodaném CD — viz téz kapitola 8

6.6 Prohlidka

Prohlidka ¢i opticka kontrola musi byt provedena pied kazdym uvedenim do zatizeni do
provozu.

Pted startem stanice prohlédnéte:

= elektricka pfipojeni
= spravnou instalaci s stav pfipojeni pneumatiky
* mechanické soucasti, jejich neporusenost a fddné upevnéni

Zjisténé zavady odstrante pied spusténim stanice!

6.7 Kabelové propojeni (obr. 7)

18



obr. 7 Kabelové propojeni mezi deskou fizeni PLC, ovladacim panelem a stanici

1. Deska Fizeni PLC — stanice
Zapojte konektor XMA?2 z desky fizeni PLC do zasuvky XMA2 na I/O terminalu stanice

2. Deska rizeni PLC — ovladaci panel
Zapojte konektor XMG1 z desky fizeni PLC do zdsuvky XMG1 na ovladacim panelu

3. Deska Fizeni PLC — sit’ového napajeci zdroj
Zapojte 4 mm bezpecnostni konektor XMG1 do zditky sitového zdroje

4. PC-PLC
Propojte PC s PLC programovacim kabelem

19



6.8 Pripojeni pneumatiky

= Vénujte pozornost technické udajim!
= Napdjeni tlakového vzduchu piipojte pies vstupni redukéni ventil s filtrem
=  Vstupnim reduk¢nim ventilem nastavte tlak 400 kPa (4 bary)

6.8.1 Ru¢ni pomocné spousténi (HHB)

HHB je pouZito pro ru¢ni ovladéani jednotlivych ventilii pfi ovéfovani ¢innosti a
nastavovani stanice

Predpoklady
— Pfipojeni pneumatickych ventilti a pohont (valct) je provedeno
— Elektrické napajeni ovladacich magneti je vypnuto

Postup
1. Zapnéte napajeni tlakového vzduchu
2. Stisknéte cep HHB tupym kolikem, poptipad¢ Sroubovakem (max. §itky 2,5 mm) dokud
ventil nesepne
3. Cep uvolnéte (pruzina nastavi éep HHB do vychozi polohy) a ventil se vraci do klidové polohy
(nikoli u impulsnich elektroventil)
4. Maji-li cepy HHB aretaci je potfeba odzkouset, zda se ventily vraci do klidové polohy
5. Pfed pouzitim elektroventilti kontrolujte, zda jsou ve vychozi poloze

Dokumentace
Navody k obsluze na dodaném CD - viz téZ kapitola 8
6.9 Elektrické napajeni

= Stanice je napajena prostiednictvim sitového zdroje 24 V stejnosmérného napéti (max. 5 A)
= Elektrické napajeni stanice je provedeno pres desku fizeni PLC
6.10 Nahravani PLC programu
V originalu pfirucky jsou popsény postupy nahravani PLC programi pro systémy:
6.10.1 Siemens CPU 31xC a CPU31x
6.10.2 Festo FEC FC640, IPC CPU HCO02 a IPC CPU HC20
6.10.3 Allen Bradley Mikrologix 1500
6.10.4 Mitsubishi FXIN

Pteklad postupu nebyl proveden, nebot’ je velkd pravdépodobnost pouziti jinych fizeni
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6. 11 Spusténi béhu stanice

1. Kontrolujte elektrické napajeni i pfivod tlakového vzduchu

2. Odstrante obrobky z mist pfedavani ¢i ukladani pted provedenim RESETu

3. Proved'te  resetovaci sekvenci. Ta je indikovana kontrolkou RESET a je spusténa piislusnym
tlacitkem

4. Vlozte obrobek do modulu odbéru

5. Startujte beh stanice tlacitkem s kontrolkou START

7. Udriba

Stanice manipulace (PicAlfa) nevyzaduje rozséhlé oSetfovani. V pravidelnych intervalech
je vhodné mékkym cistym hadiikem nebo Stétcem ocistit:

= Cocky optickych snimact, vlaknovou optiku a reflektory,

= aktivni plochy snimact pfiblizeni a
= celé stanice.

Nesmi byt pouzito zadnych Cisticich ani agresivnich prostredki.

8. Obsah CD

Poznamka: Vsechna vySe uvedend dokumentace a média jsou ulozena na dodaném CD v
adresafi:

Deutsch\4 Handhaben
English\4 Handling

Névod k montazi

Schémata

Programovani

Kusovnik (rozpiska)

Videa

Navody k pouziti CPV sestava ventili Svételny kabel Reflex Zdroj svétla Svételna zavora,
prijimac

Svételna zavora, vysila¢ Snimac pfiblizeni SME-8 Pneumatické valce

Katalogov¢ listy 3/2 elektroventil 5/2 elektroventil Dvoj¢inny vélec se zajisténim proti pootoceni
Skrtici zpétny ventil, typ B Skrtici zpétny ventil, typ C I/O terminal
Vstupni reduk¢ni ventil s filtrem Umélohmotna pneumatickd hadice

PUN 4x0,75 Umélohmotna pneumatickd hadice PUN 6x1 Opticky
kabel, reflexni snimac¢ Zdroj svétla Svételna zavora, piijimac
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Svételna zavora, vysila¢ Snima¢ ptiblizeni SME-8 Uchop Pneumaticky
linearni pohon DGPL-12 Tlumi¢ hluku U-M5 Konektor s kabelem SIM-
M8-3GD Konektor s kabelem SIM-M8-4GD Sroubové spojeni Tlumié
narazl Sestava ventilu 5/3 se stfedni polohou

23
9. Literaura

[1] Stanice manipulace, prirucka. Firemni literatura Festo Didactic GmbH & Co. KG.
112's. 655633 DE/EN

[2] www.festo-didactic.com/didactic

[3] SCHMID, D. a kol.: Rizeni a regulace pro strojirenstvi a mechatroniku. Praha:
Europa — Sobotales 2005. 420 s. ISBN 80-86706-10-9.
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Prilohy

1) Elektrické schéma

2) Pneumatické schéma

3) Katalogové listy
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Proximity Sensor
SME-8-S-LED-24

With reed contact and light-
emitting diode, without mounting
kit.
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Festo’s proximity sensors are position sensors specially
adapted and optimised for use with Festo drives. These
sensors are mounted on

cylinders either directly or by means of mounting kits. The
proximity sensor only functions after a permanent magnet has
been attached to

the drive piston.

Proximity sensors are adjusted mechanically on the cylinder
in question and locked into the desired position. As soon as
the cylinder

piston returns to this position, the switching signal status
changes.

Proximity sensors for 8 mm slot

Variants

- Proximity sensors with electrical contacts (SME, SMEO)
- Inductive proximity sensors (SMT, SMTO), PNP or NPN
- Pneumatic proximity sensor (SMPO)

- Weld-field immune proximity sensors (SMTSO)

- Heat resistant proximity sensor (-S6)

- With cable in various lengths or plug

- NO and NC contacts

-24V DCor 230V AC

- In-line or right angle electrical connection

Switching status is indicated by means of an LED.

Festo offers an comprehensive, wide ranging spectrum of
position sensors:

Features

The slot is integrated into the drive or the mounting kit.
- Compact design

- Simple installation and commissioning

- Sensors do not protrude from the slot

- Direct mounting or attachment by means of mounting
component

- Replacement without adjustment (-8E)

- Welding field resistant design (SMTSO)

- Pneumatic proximity sensor (SMPO)

Function SME, SMEO (contact type)
Contact-type cylinder sensors SME consist of a reed switch

Festo AG & Co.
Postbox
73734 Esslingen
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whose contacts close when a magnetic field approaches,
thus generating a

switching signal.

SME proximity sensors are used mainly in applications where
it is necessary to switch high load currents (e.g. for the direct
control of

electrical consuming devices). In applications involving large
capacitive loads or long cable lengths (> 7.5 m), a protective
circuit must be

provided.

Inductive cylinder sensors SMT consist of an oscillator
circuit. Current flowing through this circuit changes when a
magnetic field

approaches. This change generates a switching signal.

SMT proximity sensors are used mainly in applications where
they are connected to a controller by means of which their
switching signals

are processed.

SMTSO (weld-field immune)

Welding-field immune proximity sensors work in the same
way as SMT inductive sensors, but with the additional
feature that the switching

signal is “frozen” as soon as the proximity sensor detects an
alternating magnetic field.

This prevents incorrect switching during welding operations.
SMTSO proximity sensors are used on welding machines
where welding operations generate high-level alternating
magnetic fields.

SMPO (pneumatic)

Pneumatic proximity sensors consist of a 3/2-way valve
which is actuated when a magnetic field approaches. A
pneumatic output signal

can be activated when the pneumatic proximity sensor is
switched. SMPO proximity sensors are used in installations
which are capable

of directly processing pneumatic output signals.

Sensor tester SM-TEST-1

The sensor tester is used to test and adjust sensors and
proximity switches. The sensor tester facilitates
commissioning and servicing

work.

Festo AG & Co.
Postbox
73734 Esslingen
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- Voltage supply for testing proximity switches for correct
operation

- Adjustment of proximity switches while attached to cylinders
- Identification of switching outputs of proximity switches and
sensors with PNP, NPN, NC and NO functions by means of
the appropriate

LED.

Festo AG & Co.

Postbox
Printed:09.10.2002 18:38:26 73734 Esslingen



SME-8-S-LED-24

Proximity Sensor

Feature

Data/description

FESTO

Data sheet
Part no.: 150857

Page:1

EU conformity (CE)

CE

Note on EU conformity

Electromagnetic compatibility

Signal processing/type of contact

reed contact

Function on actuation

N/O contact

Switching accuracy (+/-) 0,1 mm
Ambient temperature min. standard -20 °C
Ambient temperature max. standard 70 °C

Correlation ambient temperature /hours

Fixed cable installation

Ambient temperature max. screwed-in

-5°C

Ambient temperature class, screwed in

Flexible cable installation

Air connection type elec.

Cable with plug

Number of cores 3

Core cross section 0,14 mm2
Length of cable 300 mm
Number of pins, plug connection 3

Operating status display Yellow LED
Type of mounting slot

Material of housing

PET-reinforced

Material, cable sheath PVC-polymer
CT criterion Free of copper and teflon
Product weight 0,01 kg
Voltage type AC/DC
Nominal operating voltage [DC] 24V
Operating voltage min. (DC) 12V
Operating voltage max. (DC) 30V

Nominal operating voltage [AC] 24V
Operating voltage min. (AC) 12V
Operating voltage max. (AC) 30V

Contact rating max. (DC) 10w

Contact rating max. (AC) 10 VA
Maximum switching frequency 500 Hz

Printed:09.10.2002 18:38:45
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SME-8-S-LED-24 Data sheet
Proximity Sensor Part no: 150857
Page:2
Feature Data/description
Degree of protection IP67

Festo AG & Co.
Postbox
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Solenoid valve
CPV10-M1H-2x3-GLS-M7

for valve terminals Type 10. The
valve housing accommodates two
3/2-way

valves, both with a normally-
closed function.
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This type is suitable for vacuum.

Type 10 CPV valve terminals are fixed-grid valve terminals
with a variety of advantages featuring rugged design and
extensive

functionality. CPV valve terminals demonstrate very high flow
rates relative to size. They are especially well suited for
decentralised

system concepts

The valve terminals are configured, assembled and tested
for correct functioning in accordance with customer
requirements. This results

in minimal installation time.

Variants- 3 sizes: 10, 14 and 18 mm

- Individual connection of 2 to 8 valves with plug and fixed
grid

- Multiple connector plate with fixed grid for 4, 6 or 8 valves

- AS-interface for 2, 4 or 8 solenoid coils

- Fieldbus (CP installation system) with fixed grid for 4, 6 or 8
valves

- Fieldbus direct with fixed grid for 8 valves

Profibus DP, Moeller SUCOnet K, ABB CS 31, Festo
fieldbus, DeviceNet, CANopen DS 301/401, Smart
Distributed System,

Interbus-Loop

- Siemens ET200X

Siemens electrical periphery for Profibus DP. The ET200X
pneumatic interface was developed cooperatively by
Siemens and Festo.

With help from Festo, Siemens succeeded in creating an
electrical module as a pneumatic interface for the CPV valve
terminal.

Valve functions

2 each 2/2-way valve

- 2 each normally closed

- 1 each normally closed and 1 each normally open
3 each 2/2-way valve

- 2 each normally closed

- 2 each normally open

- 1 each normally closed and 1 each normally open
5/2-way valves

- Single solenoid

Festo AG & Co.
Postbox
73734 Esslingen
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- Fast switching single solenoid for size 10
- Double solenoid valve5

/3-way valves

- B: mid position pressurised

Simulation

- E: mid-position exhausted

- G: mid position closed

- Vacuum generator
- Vacuum generator with ejector pulse

- Relay plate

Additional functions for sizes 10 and 14 (screwed to the
valve slice)

- 2 each one-way flow control valve, supply air

- 2 each one-way flow control valve, exhaust air

- Vacuum restrictor kit

Manual override

- Pushing

- Detented with slide
- Covered

Working port configuration per valve

- With push-in connections QS-6

- With push-in connections QS-4

- Without push-in connections, threaded only

Pressure supply with ducted exhaust air, end plates left and
right

- Internal pilot air, supply at right

- Internal pilot air, supply at left

- External pilot air, supply at right

- External pilot air, supply at left

- Internal pilot air, supply at both sides

- External pilot air, supply at both sides

Supply is only permissible at one side if a pneumatic multiple
connector plate is used.

Pressure supply with large surface-mounted silencer, end
plates left and right

- Internal pilot air, supply at right

t- Internal pilot air, supply at left

- External pilot air, supply at right

Festo AG & Co.
Postbox
73734 Esslingen
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- External pilot air, supply at left

- External pilot air, supply at both sides, large surface-
mounted silencer at right

- External pilot air, supply at both sides, large surface-
mounted silencer at left

- External pilot air, supply at both sides, large surface-
mounted silencer

- Internal pilot air, supply at both sides, large surface-
mounted silencer at right

- Internal pilot air, supply at both sides, large surface-
mounted silencer at left

- Internal pilot air, supply at both sides, large surface-
mounted silencer

Only possible in combination with pneumatic multi-connector
plate or with preparation for pneumatic multi-connector plate.

Accessories

- Top-hat rail mounting

- Wall mounting

- Mounting kit for ET200X

- Pneumatic multi-connector plate, 2, 4, 6 and 8 off

- Special pneumatic multi-connector plate, 2, 4, 6 and 8 off
- Preparation for pneumatic multiple connector plate

- Inscription label holder

- Transparent inscription label holder

- Connection socket with cable for individual connection,
25,50r10m

Features

- Easy to service thanks to rapid replacement of the entire
valve terminal when mounted to a pneumatic multi-connector
plate

- Space saving design and excellent exhaust performance
thanks to integrated large surface-mounted silencer

- Flexible pneumatic connector technology for supply and
exhaust. At one end, at both ends, from below. Excellent
exhaust performance

thanks to large exhaust cross-section

- Several supply pressures per valve terminal through the use
of pressure zones and the 2 channel system. Suitable for
vacuum

applications — all valve functions are vacuum compatible.

- High flow rates and small size, minimal space requirement

Festo AG & Co.
Postbox
73734 Esslingen
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- Minimal electrical power consumption thanks to low coil
power ratings and electronic current reduction

- CPA can be installed in close proximity to the actuator
thanks to minimal weight and size.

- Electrical connections on the top

- Working connections on the bottom

- Pneumatic supply connections on the ends

- Fittings and silencer for selected pneumatic supply fully
mounted to the end plates

Siemens ET200X

- Adaptation of a valve terminal to the Siemens ET 200X
- The electrically oriented performance features of the ET
200X (e.g. motor starter with IP 65 protection) can be
combined with the CPV

valve terminal’s flexible pneumatics.

Festo AG & Co.
Postbox
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CPV10-M1H-2x3-GLS-M7

Solenoid valve

Feature

Data/description

FESTO

Data sheet
Part no.: 161416

Page:1

Switching function

3/2-way valve, normally open or normally closed

Switching function short code 3/2
Direction of flow reversible No
Operating principle Slide
Shape of function component Piston
With exhaust flow control No
Type of regulation Indirect
Control type Monostable
Type of reset Air spring
External auxiliary pilot air Yes
Grid dimension 10 mm
Type of mounting Screw
Number of multiple configurations 2

Type of multiple configuration Battery
Installation position Any
Nominal size 4mm
Operating pressure min. -0,9 bar
Operating pressure max. 10 bar
Minimum ambient temperature -5°C
Maximum ambient temperature 50 °C
Minimum meduim temperature -5°C
Maximum meduim temperature 50 °C
Min. pilot pressure 3 bar

Type of connection, air supply

Manifold module

Air connection type power port

Female thread

Connecting thread, working port

M7

Type of connection, exhaust

Manifold module

Air connection type aux. pilot air suppl

Manifold module

Air connection type aux. pilot air exhau Manifold module

Type pilot control air Supply and exhaus External pilot air and air spring, ducted pilot ex

Actuation/reset

Single solenoid, air spring return

Printed:09.10.2002 18:32:44
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CPV10-M1H-2x3-GLS-M7

Solenoid valve

Feature

FESTO

Data sheet

Part no.:

Page:2

Data/description

161416

Manual override

Non-detenting (can be rotated to detent)

Operating status display

No

Material of seals

NBR-Elastomer

Country-specific approval certificate (U ¢ UL us (OL)
Standard nominal flow rate 1 - 2 400 |/min
Standard nominal flow rate 2 - 3 400 |/min
Standard nominal flow rate 1 - 4 400 I/min
Standard nominal flow rate 4 - 3/5 400 |/min
Response time OFF/OVER (dom.) 17 ms
Response time OFF/OVER 25 ms
Voltage type DC
Nominal voltage 21V
Power consumption (DC) 05w
Duty cycle, solenoid 100 %

Medium

Compressed air, filtered 40 um (may be lubricated)

Degree of protection

IP65
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Flat cylinder
DZF-18-80-P-A

For proximity sensing, with elastic
cushioning rings in end positions.

Various

mounting options with and without
additional mounting components.
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Extremely flat cylinder series DZF is secured against rotation
with a flat piston.

Double-acting
- Corresponding piston diameters from 12 to 63 mm
- Stroke lengths

Standard: 10 to 320 mm

Alternatively

Piston diameters from 10 to 25 mm

10 to 200 mm

Piston diameters from 32 to 63 mm

10 to 320 mm

- With flexible cushioning rings in the end-positions
- With contactless position sensing
- Piston rod with external or internal thread

Position sensing alternatively with proximity sensors:
Electrical SM...-8 (with or without contacts)
Pneumatic SMPO

Features

- Wide choice of mounting options using mounting threads or
through-holes in cylinder housing or additional mounting
attachments

- Compact assembly with block mounting

- Slot cover for sensor slots (protects the sensor cable and
keeps dirt out of the profile slots)

Variants

- S2: through piston rod

- S6: heat-resistant seals to max. 150° C
- S20: through, hollow piston rod

Festo AG & Co.
Postbox
73734 Esslingen
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Flat cylinder

Feature

Data/description
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Data sheet
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Mode of operation

Double acting

Shape piston Oval
Shape of piston rod Round
Sensing type Magnetic

Type of cushioning

Internal cushioning ring (non-adjustable)

Protection against torsion

Piston shape

Piston, nominal size 18
Stroke 80 mm
Piston rod diameter 8 mm

End of piston rod

Female thread

KK Piston rod thread M 4

Operating pressure min. 1 bar
Operating pressure max. 10 bar
Minimum ambient temperature -20 °C
Maximum ambient temperature 80 °C

Bearing cap connection type Female thread
EE Connecting thread for bearingcap M5

Material of cap

Wrought aluminium alloy

Material of seals

FPM, TPE-U(PU)

Material of piston rod

Stainless high-alloy steel

Material of barrel/housing

Wrought aluminium alloy

Total weight at 0 mm stroke 0,107 kg
Additional weight per 10 mm stroke 0,013 kg
Weight of moving load at 0 mm stroke 0,024 kg

Weight of moving load per 10 mm stroke 0,004 kg

Air connection type cover cap

Female thread

EE Connecting thread for end cap M5
Effective force (theor.) at 6 bar, adv. 153N
Effect. force (theor.) at 6 bar, return 123 N
Torque max. 0,2 Nm
Air consumpt.at 6 bar per advance 0,0178 |
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DZF-18-80-P-A
Flat cylinder

Feature

Data/description

FESTO

Data sheet
Part no.: 164019

Page:2

Air consumpt. at 6 bar per return stroke 0,0143 |

Medium

Dried air, lubricated or unlubricated
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Linear drive
DGPL-12--P-A-GF-B

See selection program >pneumatic linear drives<. If the drive
is used for pneumatic positioning with standard stroke
lengths, the working

stroke is only approx. 80% of the nominal stroke. At speeds >
1ml/s lubricated compressed air is required.

For proximity sensing, rodless, with
mechanical coupling between
piston and

driver.

DGP and DGPL rodless linear drives are distinguished by
minimum space requirements, excellent dynamics and high
torque resistance

with high rigidity (DGPL). They are suitable for handling
applications, as well as for applications which require great
loads and minimal

space.

Three different guide variants are available:

- DGP basic cylinder with integrated guide for minimal loads

- DGPL-GF plain-bearing guide for medium loads with minimal
torque

- DGPL-KF ball bearing guide for high torques and loads and,
at the same time, precision guidance

Variants and functions:

- 8 to 80 mm diameters

- Stroke to 3000 mm, longer strokes upon request

- D2 air connections at both ends

- KU, KV, KH clamping unit on front, underneath, at rear

- GV extended slide/piston

- HD heavy-duty guide for high torque and precision
guidance

- GA Contamination protected design for DGxL-KF with up to
2 m stroke

- Permanent lubrication for DGPL-KF

- Optionally with shock absorber

- Optionally with SPC-11 electronic end-position controller
- Optionally as SPC-200 servo-pneumatic positioning unit

Part of the modular handling and assembly system. Matched
to interfaces for multi-axis applications.

Festo AG & Co.
Postbox
Printed:10.10.2002 08:20:06 73734 Esslingen



DGPL-12--P-A-GF-B

Linear drive

Feature

Data/description

FESTO

Data sheet
Part no.: 161973

Page:1

Mode of operation

Double acting

Shape piston

Round

Sensing type

Magnetic

Type of cushioning

Internal cushioning ring (non-adjustable)

Protection against torsion

Guide

Driver principle

Positive-locking (slot)

Guide principle

Plain-bearing guide

Piston, nominal size

12

X-stroke X

Min. stroke for X-stroke 10 mm

Max. stroke for X-stroke 1500 mm
Operating pressure min. 2,5 bar
Operating pressure max. 8 bar
Minimum ambient temperature -10°C
Maximum ambient temperature 60 °C

Air connection type Female thread
Connector thread page 1 M5

Air connection type connecting thread

Female thread

Connector thread page 2 M5
Effective force (theor.) at 6 bar 68 N
Air consumption at 6 bar/10 mm 0,0079 |

Medium

Compressed air, filtered
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Valve kit
CPV10-BS-5/3G-M7

in order to allow the function of a
5/3-way valve, closed in mid-
position, to be

created from two 3/2-way valves.
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Type 10 CPV valve terminals are fixed-grid valve terminals
with a variety of advantages featuring rugged design and
extensive

functionality. CPV valve terminals demonstrate very high flow
rates relative to size. They are especially well suited for
decentralised

system concepts

The valve terminals are configured, assembled and tested
for correct functioning in accordance with customer
requirements. This results

in minimal installation time.

Variants- 3 sizes: 10, 14 and 18 mm

- Individual connection of 2 to 8 valves with plug and fixed
grid

- Multiple connector plate with fixed grid for 4, 6 or 8 valves

- AS-interface for 2, 4 or 8 solenoid coils

- Fieldbus (CP installation system) with fixed grid for 4, 6 or 8
valves

- Fieldbus direct with fixed grid for 8 valves

Profibus DP, Moeller SUCOnet K, ABB CS 31, Festo
fieldbus, DeviceNet, CANopen DS 301/401, Smart
Distributed System,

Interbus-Loop

- Siemens ET200X

Siemens electrical periphery for Profibus DP. The ET200X
pneumatic interface was developed cooperatively by
Siemens and Festo.

With help from Festo, Siemens succeeded in creating an
electrical module as a pneumatic interface for the CPV valve
terminal.

Valve functions

2 each 2/2-way valve

- 2 each normally closed

- 1 each normally closed and 1 each normally open
3 each 2/2-way valve

- 2 each normally closed

- 2 each normally open

- 1 each normally closed and 1 each normally open
5/2-way valves

- Single solenoid

- Fast switching single solenoid for size 10

Festo AG & Co.
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- Double solenoid valve5
/3-way valves

- B: mid position pressurised
Simulation

- E: mid-position exhausted
- G: mid position closed

- Vacuum generator
- Vacuum generator with ejector pulse

- Relay plate

Additional functions for sizes 10 and 14 (screwed to the
valve slice)

- 2 each one-way flow control valve, supply air

- 2 each one-way flow control valve, exhaust air

- Vacuum restrictor kit

Manual override

- Pushing

- Detented with slide
- Covered

Working port configuration per valve

- With push-in connections QS-6

- With push-in connections QS-4

- Without push-in connections, threaded only

Pressure supply with ducted exhaust air, end plates left and
right

- Internal pilot air, supply at right

- Internal pilot air, supply at left

- External pilot air, supply at right

- External pilot air, supply at left

- Internal pilot air, supply at both sides

- External pilot air, supply at both sides

Supply is only permissible at one side if a pneumatic multiple
connector plate is used.

Pressure supply with large surface-mounted silencer, end
plates left and right

- Internal pilot air, supply at right

t- Internal pilot air, supply at left

- External pilot air, supply at right

- External pilot air, supply at left

Festo AG & Co.
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- External pilot air, supply at both sides, large surface-
mounted silencer at right

- External pilot air, supply at both sides, large surface-
mounted silencer at left

- External pilot air, supply at both sides, large surface-
mounted silencer

- Internal pilot air, supply at both sides, large surface-
mounted silencer at right

- Internal pilot air, supply at both sides, large surface-
mounted silencer at left

- Internal pilot air, supply at both sides, large surface-
mounted silencer

Only possible in combination with pneumatic multi-connector
plate or with preparation for pneumatic multi-connector plate.

Accessories

- Top-hat rail mounting

- Wall mounting

- Mounting kit for ET200X

- Pneumatic multi-connector plate, 2, 4, 6 and 8 off

- Special pneumatic multi-connector plate, 2, 4, 6 and 8 off
- Preparation for pneumatic multiple connector plate

- Inscription label holder

- Transparent inscription label holder

- Connection socket with cable for individual connection,
25,50r10m

Features

- Easy to service thanks to rapid replacement of the entire
valve terminal when mounted to a pneumatic multi-connector
plate

- Space saving design and excellent exhaust performance
thanks to integrated large surface-mounted silencer

- Flexible pneumatic connector technology for supply and
exhaust. At one end, at both ends, from below. Excellent
exhaust performance

thanks to large exhaust cross-section

- Several supply pressures per valve terminal through the use
of pressure zones and the 2 channel system. Suitable for
vacuum

applications — all valve functions are vacuum compatible.

- High flow rates and small size, minimal space requirement
- Minimal electrical power consumption thanks to low coil

Festo AG & Co.
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power ratings and electronic current reduction
- CPA can be installed in close proximity to the actuator
thanks to minimal weight and size.

- Electrical connections on the top

- Working connections on the bottom

- Pneumatic supply connections on the ends

- Fittings and silencer for selected pneumatic supply fully
mounted to the end plates

Siemens ET200X

- Adaptation of a valve terminal to the Siemens ET 200X
- The electrically oriented performance features of the ET
200X (e.g. motor starter with IP 65 protection) can be
combined with the CPV

valve terminal’s flexible pneumatics.

Festo AG & Co.
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CPV10-BS-5/3G-M7

FESTO

Data sheet

Valve kit Part no.: 176055
Page:1
Feature Data/description
Function Piloted non-return valve
Type of mounting Hole
Nominal size non-return 4 mm
Air connection type 1 Sub-base

Air connection type 2

Female thread

Thread for port 2

M7

Operating pressure min. 2,5 bar
Operating pressure max. 10 bar
Minimum ambient temperature -10°C
Maximum ambient temperature 60 °C
Minimum meduim temperature -10°C
Maximum meduim temperature 60 °C

Material of housing

Die-cast zinc

Material of seals

NBR-Elastomer

Standard nom. flow rate 1->2(S) max. 160 |/min
Standard nominal flow rate 2->1 max. 220 I/min
Switch-on time 20 ms
Switch-off time 30 ms

Medium

Compressed air, filtered
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Receiver

SOEG-E-Q30-PS-S-2L

Optoelectronic sensors
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Optoelectronic sensors

Variants

Size

- M12x1 external thread
- M18x1 external thread
- Rectangular design

- Voltage: 10 ... 30 V DC
- Choice of NPN or PNP output
- Plug or cable connection

- Diffuse light sensor, cylindrical or rectangular design

- Retro-reflective sensors, cylindrical or rectangular design
- Reflectors

- Through-beam sensors, cylindrical or rectangular design

- Fibre optic units, rectangular design
- Fibre optic cables

Features
- Ranges to 6000 mm
- IP 65 protection

Accessories:
- Mounting bracket for optical sensors with rectangular design

- Cutting tool SOES-LKS for polymer fibre optic cable

The fibre optic cable is guided within the cutter to ensure a
clean, right-angle cutting surface, thus keeping light losses
to a minimum. In

order to obtain the highest-quality cuts, each hole should be
used once only.

Sensor tester SM-TEST-1

The sensor tester is used to test and adjust sensors and
proximity switches. The sensor tester facilitates
commissioning and service work.

- Voltage supply for testing operation of proximity switches

- Adjustment of proximity switches while attached to cylinders
- Identification of switching outputs of proximity switches and
sensors with PNP, NPN, NC and NO functions by means of

Festo AG & Co.
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the appropriate
LED.

Retro-reflective sensors

Sensors are equipped with polarizing filters, assuring that
they only respond to light returned by special reflectors.
These are based upon

the triple mirror principle. The choice of the most suitable
reflector for a given application is governed by the required
working range and

available mounting facilities

.Fibre optic cable

A fibre optic cable can consist of a bundle of glass fibres, or
one or more plastic fibres. The function of a fibre optic cable
is to guide light

from one place to another, even around corners. This is
made possible by exploiting the phenomenon of total internal
reflection. Total

internal reflection occurs whenever light from a material with
a high refractive index impinges on the boundary between
this material, and

a medium with a lower refractive index at an angle less than
the maximum angle for total internal reflection. The fibres
consist of a core

(with a high refractive index) and a sheath (with a low
refractive index). Light is constantly reflected back and forth
within this

construction as a result of total internal reflection, and is thus
even able to traverse curved paths.

Installation

Optoelectronic sensors must not be allowed to interfere with
each other’s operation. A certain minimum distance must be
maintained

between sensors. This distance depends principally on the
sensitivity to which the sensors have been set. For sensors
fitted with fibre

optic cables, the distance is heavily dependent upon the
type of utilised fibre optic cable.

Alignment

Through-beam sensors

- First position the receiver as desired and secure it.

- Then align the transmitter as accurately as possible to the

Festo AG & Co.
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receiver.

Retro-reflective sensors

- First position the reflector as desired and secure it.

- Cover the reflector so that only the centre remains exposed
(25% of reflector’s surface area).

- Install the retro-reflective sensor such that reliable switching
operation is obtained.

- Finally, remove the cover from the reflector.

Diffuse sensors

- Align the sensor to the object to be scanned such that
reliable operation is obtained.

- In order to obtain reliable operation, the operating reserve
must be active.

Operating reserve

Operating reserve is a measure of the excess radiant energy
which falls onto the light-gathering surface, and is evaluated
by the light

receiver. Operating reserve may diminish over a period of
time due to contamination, changing reflection factor of the
object to be

scanned and ageing of the transmitter diode, so that reliable
operation is no longer assured.

Certain sensors are equipped with a second LED (green)
which lights up when approx. 80% of the sensor’s available
working range is

being utilised. With certain other sensors, a yellow LED
flashes when available operating reserve is insufficient. This
allows for prompt

recognition of inadequate operating reliability.

Operating reserve switching hysteresis

Correction factors

The specified working ranges for diffuse sensors are
determined using test cards (Kodak Gray Cards). For other
surfaces, the switching

point should be determined by applying the listed correction
factors.

Working range

The specified working range is the maximum possible
distance between the transmitter and receiver (through-beam
sensor). To obtain

Festo AG & Co.
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this maximum, the potentiometer must be set to MAX and the
specified reflector (retro-reflective sensor) must be used.

Switching functions

Dark switching

A “dark switching” function means that the respective output
conducts current (i.e. is activated) when no light strikes the
receiver. This is

equivalent to a normally closed function (NC).

Light switching

A “light switching” function means that the respective output
conducts current (i.e. is activated) when light strikes the
receiver. This is

equivalent to a normally open function (NO).

Parallel connection

It is possible to connect optoelectronic sensors in parallel to
obtain any desired logic functions.

- Current consumption increases

- Inverse currents are cumulative, with the result that
impermissibly large voltage drops may occur across the load
even if the sensors are

non-conductive.
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Receiver

Feature

Data/description
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Page:1

EU conformity (CE)

CE

Note on EU conformity

Electromagnetic compatibility

Signal processing (measuring principle) infrared
Switch triggering Interrupt
Function on actuation Receiver
Output potential (el. output) PNP
Coverage range max. 6000 mm
Minimum ambient temperature -5°C
Maximum ambient temperature 55°C

Air connection type elec. Plug
Thread for connector M 8x1
Number of pins, plug connection 3
Operating status display Yellow LED
Short-circuit strength Pulsed
Protection against incorrect polarity built-in
Type of mounting Hole
Material of housing PBT-reinforced
Product weight 0,018 kg
Voltage type DC
Nominal operating voltage [DC] 24V
Operating voltage min. (DC) v
Operating voltage max. (DC) 30V

Idle current max. 30 mA
Maximum switching frequency 1000 Hz
Degree of protection IP65
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Parallel gripper
HGP-10-A-B

Please note the gripper selection tool in the >Software<

Self-centring, can be used as . ; :
section of the catalogue's main menu.

internal and external gripper, with
facility for

proximity position sensing. Festo standard grippers are system products for handling and

assembly technology.

Features

- Double-acting piston drive

- Self-centring

- Variable gripping action: external gripping, internal gripping
- Extensive options for combination with drives

- Inductive position sensing with Hall sensors or proximity
sensors

- Diverse thanks to external gripper fingers

Repetition accuracy *** of £0.02 mm (HGR +0.05)
Note

HGD: concentric to the central shaft
HGP/HGR/HGW: in the direction of movement of the
gripper jaws (scatter for end-position locations under
constant conditions of use

during 100 consecutive strokes)

3-point gripper HGD
Sizes 16 to 50 mm

- Highest precision

- High retention force

Parallel gripper HGP:

Sizes 6 to 35 mm

- High gripping force and compact size
- Maximum repetition accuracy

Radial gripper HGR

Sizes 10 to 40 mm

- Constant gripping torque over the entire angular range
- 180° gripper jaw opening angle

Angle gripper HGW

Sizes 10 to 40 mm

- Constant gripping torque over the entire angular range
- 40° gripper jaw opening angle

Position sensing alternatively with proximity sensors:
Hall sensors SMH

Festo AG & Co.
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Electrical SM...-8 (with or without contacts)
Pneumatic SMPO

Note
Festo standard grippers should always be used with exhaust
air flow control.

Standard grippers are not suitable for the following, or for
similar applications

:- Machining

- Aggressive media

- Grinding dust

- Welding spatter

Festo AG & Co.
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Feature

Data/description
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Mode of operation

Double acting

Gripper function

Parallel

No. of gripper jaws

2

Drive 2 cylinders parallel
Type of mounting direct Thread:Hole
Sensing type Magnetic
Design of slot NA5

Piston, nominal size 10

Operating pressure min. 2 bar
Operating pressure max. 8 bar
Minimum ambient temperature 5°C

Maximum ambient temperature 60 °C

Air connection type Female thread
Connector thread M3

Material of barrel/housing

Kneaded aluminium alloy

Material of gripper fingers

Stainless high-alloy steel

Material of cover

PA

CT criterion Free of copper and teflon
Product weight 0,068 kg

Nominal gripping force, closing 40N

Nominal gripping force, opening 47N

Nominal time, opening 22 ms

Nominal time, closing 31 ms

Air consumption at 6 bar per stroke 0,0025 |

Medium Dried air, lubricated or unlubricated
Interchangeability 0,2 mm
Repetition accuracy 0,04 mm
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MANIPULACNI STANICE

1. CHARAKTERISTIKA STANICE

Mechatronické vyukové =zafizeni, jehoz hlavni ¢asti je dvouosy pneumaticky
manipulator, slouzici k pteneseni obrobku z vychoziho ulozeni do mista definované¢ho
barvou obrobku. Cilovym mistem umisténi obrobku je mechanicky skluz. Stanice mize
byt ovladana elektrickymi signaly bud’ v reZimu ru¢niho nebo automatického fizeni.
Informace o obrobku i1 poloze piesuvnych c¢asti manipuldtoru jsou indikovany
elektronickymi senzory.

UmozZni pochopit provedeni a funkci ¢asto pouzivanych pneumatickych akénich ¢lenti a
elektronickych senzorti. Lze vyuzit pro vyuku elektrického i pneumatického ptipojeni
obvodi, sefizeni a nastaveni pozadovanych funkci a parametrli, fizeni Cinnosti a
diagnostiky.

2. SESTAVA STANICE

uchop
modul manipulatoru

modul odbéru

zatizeni Gpravy
vzduchu

terminal elektrického

ptipojeni
moduly skluzii
profilova deska
sestava pneumatickych
ventilil

3. TECHNICKA DATA STANICE

Provozni tlak pneumatiky 400 kPa (4 bary)
Elektrické napéjeni 24V DC; 0,45 A
Pocet binarnich vstupi (signalll ze snimacii) 7

Pocet binarnich vystupt (signald pro akéni ¢leny) 5

Rozméry (Sitka x délka x vyska v mm) 726 x 700 x 930

Hmotnost 14,7 kg



4. STRUCNY POPIS CINNOSTI STANICE

Obrobek vlozeny do modulu odbéru je detekovan optickym snimac¢em. Manipulator
najede nad obrobek, ktery uchopi pomoci pneumatického uchopu. Uchop je téZ osazen
optickym ¢&idlem. Cidlo rozlisi, zda neseny obrobek je Eerny nebo neni éerny (pak je
napftiklad bily). Podle tohoto kritéria je obrobek odnesen nad definovany skluz. Svisla
osa manipulatoru sjede s obrobkem do prostoru skluzu a tchop obrobek uvolni. Na
zaveér cyklu je nastavena vychozi poloha os manipulatoru.

6. VSTUPNI A VYSTUPNI SIGNALY STANICE

Zadat a realizovat je mozno 1 jind kritéria pro tfidéni obrobkll. Zménou nastaveni
koncové narazky a snimacti polohy manipulatoru je mozno ptenést obrobky na jina

mista.

Vstupy
Pozice Symbolické adresa | Fyzicka adresa Popis
PART AV %I1.1 Obrobek na vychozi pozici
1B1 %I1.2 Manipulétor vlevo
1B2 %I1.3 Manipulator vpravo (skluz II)
1B3 %I1.4 Manipulator stied (skluz I)
2Bl1 %I1.5 Chapadlo vysunuto
2B2 %I1.6 Chapadlo zasunuto
3B1 %I1.7 Obrobek neni erny
IP_FI %I1.8 Informace z piedchazejici stanice
%I1.9
%I1.10
%I1.11
%I11.12
%I1.13
%I11.14
%I1.15
Vystupy
Pozice Symbolické adresa | Fyzicka adresa Popis
IM1 %Q2.0 Manipulator vlevo
IM2 %Q2.1 Manipulator skluz II
2M1 %Q2.2 Vysunuti chapadla
3M1 %Q2.3 Otevieni chapadla
%Q2.4
%Q2.5
%Q2.6
IP N FO %Q2.7 Informace nasledujici stanici
%Q2.8
%Q2.9
%Q2.10
%Q2.11




Vstupy (signaly ze snimacti)

Signal Funkce
I1 Dilec vlozen do vychoziho mista
12 Manipulator v poloze vychoziho mista (leva poloha)

I3 Manipulator v poloze druhého skluzu (prava poloha)

14 Manipulator v poloze prvniho skluzu (stfedni poloha)
I5 Chapac dole

16 Chapac nahote

17 Dilec neni ¢erny

I8 nevyuzito

Vystupy (signaly pro akéni ¢leny)

Signal Funkce

Ql Pohyb manipulatoru k vychozimu mistu

Q2 Pohyb manipulatoru ke druhému skluzu
Q3 Chapac doli
Q4 Chapac otevrit

Q5 nevyuzito

Q6 nevyuzito

Q7 nevyuzito

Q8 Povolit pfesunuti dilce z procesni stanice

Ovléadaci panel disponuje dalSimi prvky, které je mozno obdobné vyuZit a pfipojit na
fidici systém.

Vstupy

Signal Funkce
Start Stisknuti tlacitka START

Stop | Negace stisku tlacitka STOP

Res Stisknuti tlacitka RESET

A/M Zapnuti zamykaciho ovladace (klicek)

Vystupy

Signal Funkce




K Start | Kontrolka LED v tla¢itku START

K Reset | Kontrolka LED v tla¢itku RESET

K Q1 Indikacéni prvek Q1

K Q2 | Indikaéni prvek Q2




Téma: Popis sestavy stanice manipulace

Ukol: Ukolem je popsat stanici manipulace z hlediska skladby. Spravn& popsat
syst¢tm modulli, jejich provedeni, vlastnosti a parametry. Doplnit a
popsat elektrické i pneumatické schéma. Charakterizovat energeticka
propojeni.

Cil: Zvladnout spravnou odbornou terminologii i1 zfetelnou a stru¢nou
formulaci technického problému. Orientovat se v elektrickém schéma,
znat jednotlivé symboly a popsat fungovani elektrickych obvodi stanice.
Orientovat se v pneumatickém schéma vysvétlit funkce pneumatickych
elementt 1 vazby na elektrické obvody.

Doba feseni: 2 hodiny

Zpusob hodnoceni: Bodovaci systém. Pocet bodi uvedenych u kazdé otdzky pfislusi jejimu
bezchybnému vyfteSeni. Pii neuplném, castecném feSeni je umérné
pridélen nizsi pocet bodl. Ze souctu bodl se odviji vyslednd znamka.
74k je informovéan o zptisobu hodnoceni i ,,vaze* jednotlivych otdzek
prostiednictvim zadavaciho listu.

Podklady ucitele:
— Navod k obsluze stanice manipulace (kapitoly 2 az 5, ptilohy A1, A2)

Podklady zaka:
— List zadani
— Pracovni listy zdka
— Sestava stanice manipulace
— Elektrické schéma
— Pneumatické schéma

Metodické poznamky:
1. Pted feSenim ulohy provedeme vyklad, Zaci si maji moznost psat poznamky.

2. Jiz béhem vykladu maji zaci k dispozici pisemné materialy: sestavu stanice, elektrické schéma,
pneumatické schéma.

3. Doporucujeme, aby skupina zaka diskutovala problematiku popisu sestavy samostatné, Zaci se
stiidali v diskusi a vzajemné se dopliovali i hodnotili.

4. Zékladni metodou je pisemné vyjadieni stanovenych uloh do pracovnich listti. Pokud casové
moznosti dovoli pfistoupit 1 Ustnimu vystoupeni zdka pted kolektivem ¢i skupinou. Ziskdme
tim objektivnéjsi pohled na srozumitelnost projevu zaka i nasledné hodnoceni.

5. Otéazky je mozno dopliovat a modifikovat s ohledem na ucitelem preferovanou tématiku ¢i
oblasti, které ¢ini zaktim problémy.



Uloha ¢&. 1 Popis sestavy stanice manipulace
Jmeno, Trida Datum
piijmeni
Zadani Maxo. Hodnoceni
bodi
1. Jaké podklady jsou potiebné k praci se stanici manipulace? 10
2. Pojmenujte 8 nejdulezitéjSich modulti (¢asti) stanice manipulace a strucné 30
popiste jejich vyznam.
3. Definujte parametry napajecich zdrojl energii. 10
4. Popiste schématické znacky a urcete, zda jsou soucasti stanice manipulace. 20
5. Nakreslete prvek, ktery chybi v pozici ES pneumatického schéma a popiste 10
jeho funkci.
6. K ¢emu slouzi regulacni prvek na pozici B3 pneumatického schéma? 10
7. Které 1/0 signaly souvisi s fungovanim tichopového modulu? Vyjmenujte a 10
popiste je .
Soucet
bodu
Vysledna
znamka
Hodnotici tabulka
Soucet bodil 100 — 91 90 — 80 79 — 65 64 — 40 39-0
Znamka 1 2 3 4 5

Poznamky k teseni:

e Vypliite ¢itelné pouze silné oramované buiiky, tento a kazdy pracovni list podepiste
e Odpovédi zapisujte vyhradné na pracovni listy
¢ Do podkladu (obrazky, schémata) Zadnym zpiisobem nezasahujte

Podpis zéka

Vyhodnotil (datum, podpis)




Uloha & 1 Popis sestavy stanice manipulace

Pracovni list ¢. 1

K otazce ¢. 1

Podpis zdka ...l




Uloha ¢. 1

Popis sestavy stanice manipulace

Pracovni list ¢. 2

K otazce ¢. 4
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Podpis zdka ...l




Uloha & 1 Popis sestavy stanice manipulace

Pracovni list ¢. 3

K otazce ¢. 5

Nakres:

Popis funkce:




Téma:

Ukol:

Cil:

Montaz stanice manipulace

Ukolem je popsat postup montaZze a provést mechanickou, elektrickou i
pneumatickou montdz stanice manipulace. Zajistit rozdéleni a kontrolu
dil¢ich montaznich ukolii v ramci skupiny zaki.

Umét formulovat spravny technologicky postup montdZze mechanické,
elektrické 1 pneumatické Casti stanice manipulace. Dodrzovat zasady
bezpecné prace, pouzit vhodné nastroje a spravné snimi zachazet.
Udrzovat ptehlednost a poifadek na pracovisti. Zdokonalit se v tymové

praci.

Doba feSeni: 2 hodiny

Zptsob hodnoceni: Bodovaci systém. Pocet bodli uvedenych u kazdého tukolu pfislusi jejimu

bezchybnému vyfeSeni. Pii neuplném, cCasteCném feSeni je umérné
pfidélen niz8i pocet bodl. Ze souctu bodii se odviji vyslednd znamka.
74k je informovan o zptsobu hodnoceni i ,,vaze* jednotlivych dil¢ich
ukoll prostfednictvim zadavaciho listu. Dodrzeni bezpecnosti prace,
pouziti spravnych nastrojti i postupli a celkovy vysledek c¢innosti je
zohlednén v bodovém zisku z otazek 5, 6, 7.

Podklady ucitele:
— Navod k obsluze stanice manipulace — kapitola 6.2.2 a instrukce na dodaném CD.
Podklady zaka:
— List zadani
— Pracovni listy zaka
— Sestava stanice manipulace
— Elektrické schéma
— Pneumatické schéma
Metodické pozndmky:
1. Ptred feSenim ulohy provedeme vyklad a praktické piedvedeni montaze, Zaci si maji moznost

psat poznamky.
Z4ci si samostatné a ve skupiné provedou montaz stanice za kontroly ucitele.

Jiz béhem vykladu a procviCovani maji Zaci k dispozici pisemné materialy: sestavu stanice,
elektrické schéma, pneumatické schéma.

Doporucujeme, aby skupina zakid diskutovala problematiku montaze samostatné, Zaci se
stiidali v diskusi a vzajemné se doplnovali i hodnotili.

Pozornost vénujeme pripravé vychoziho stavu. Doporucujeme odmontovat modul odbéru
dilce, oba moduly skluzli, optické snimace, veskera snadno odstranitelnd elektricka a
pneumatickd propojeni.

Dil¢i ukoly je mozno dopliovat a modifikovat s ohledem na ucitelem preferovanou tématiku ¢i
oblasti, které ¢ini zaktim problémy.



Uloha &. 2 Montaz stanice manipulace
Jmeno, Trida Datum
pfijmeni
Zadani Maxo. Hodnoceni
bodi
1. Charakterizujte stru¢né (v bodech) vychozi stav stanice pfed montazi. 10
2. Napiste technologicky postup montaze mechanické ¢asti stanice. 10
3. Napiste technologicky postup montaze elektrické ¢asti stanice. 10
4. Napiste technologicky postup montaZze pneumatické ¢asti stanice. 10
5. Proved'te montdz mechanické ¢ésti stanice. 20
6. Proved'te montaz elektrickych prvkii a propojeni stanice. 20
7. Proved’te montaz pneumatického propojeni stanice. 20
Soucet
bodii
Vysledna
znamka
Hodnotici tabulka
Soucet bodi 100 -91 90 — 80 79 — 65 64 — 40 39-0
Znamka 1 2 3 4 5

Poznamky k teseni:

e Vypliite ¢itelné pouze silné oramované buiiky, tento a kazdy pracovni list podepiste
e Odpovédi zapisujte vyhradné na pracovni listy
¢ Do podkladu (obrazky, schémata) Zadnym zpiisobem nezasahujte

Podpis zdka ...l

Vyhodnotil (datum, podpis)




Uloha ¢. 2 Montaz stanice manipulace

Pracovni list ¢. 1

K otazce ¢. 1




Uloha ¢. 2 Montaz stanice manipulace

Pracovni list ¢. 2

K otazce ¢. 3




Téma: SeFizeni stanice manipulace

Ukol: Ukolem je popsat postup sefizeni optickych snimact, nastaveni koncovych nardzek osy X,
snimact piiblizeni na osach X a Z a nastaveni Skrticich ventili a nasledn¢ veskera
nastaveni prakticky provést.

Cil: Umét formulovat spravny technologicky postup sefizeni optickych snimact, koncovych
narazek na ose X i koncovych snimact na osach X a Z. Ziskat zkuSenosti v sefizovani
nardzek a snimacl tak, aby jejich bezchybna funkce umoznila zdarny béh stanice
v automatickém cyklu.

Doba feseni: 4 hodiny

Zpusob hodnoceni: Bodovaci systém. Pocet bodi uvedenych u kazdého tukolu pfislusi jejimu
bezchybnému vyfeSeni. Pfi nelplném, CasteCném feSeni je iimérné piidélen nizsi pocet
bodii. Ze souétu bodti se odviji vysledna znamka. Zak je informovan o zptisobu hodnoceni i
»vaze* jednotlivych dilé¢ich tkolt prostfednictvim zadavaciho listu. Peclivost pii praci,
pouziti spravnych nastroju 1 postupti a celkovy vysledek Cinnosti je zohlednén v bodovém
zisku z otazky €. 6, kde je obsazeno vSech 5 nastavovacich tkoni a 15 bodid (5 x 15 =75

bodi).

Podklady ucitele:

— Navod k obsluze stanice manipulace — kapitoly 6.3 az 6.6
Podklady zaka:

— Poznamky zaka

— List zadani

— Pracovni listy zdka

— Sestava stanice manipulace

— Elektrické schéma

— Pneumatické schéma
Metodické poznamky:

1. Pfed feSenim ulohy provedeme vyklad a praktické pfedvedeni nastaveni a sefizeni prvka, zaci
si maji moznost psat poznamky.

2. Zaci si samostatné a ve skupiné provedou sefizovaci postupy stanice za kontroly ucitele.
3. Jiz béhem vykladu a procvicovani maji Zaci k dispozici pisemné materidly: sestavu stanice,
elektrické schéma, pneumatické schéma.

4. Doporucujeme, aby skupina zakt diskutovala problematiku sefizovani samostatné, zaci se
stiidali v diskusi a vzajemné se dopliiovali i hodnotili.

5. Diléi tkoly je mozno dopliovat a modifikovat s ohledem na ucitelem preferovanou tématiku ¢i
oblasti, které ¢ini zaktim problémy.



Uloha ¢. 3 Serizeni stanice manipulace

Jmeno, Trida Datum
piijmeni
Zadani Maxo. Hodnoceni
bodi
1. Charakterizujte heslovité predpoklady (vychozi podminky) a postup 5
nastaveni koncovych narazek osy X.
2. Charakterizujte heslovité pfedpoklady (vychozi podminky) a postup 5
nastaveni optického snimace v modulu odbéru.
3. Charakterizujte heslovité predpoklady (vychozi podminky) a postup 5
nastaveni optického snimace v modulu uchopu.
4. Charakterizujte heslovité predpoklady (vychozi podminky) a postup 5
nastaveni snimacti koncovych poloh na osach X a Z.
5. Charakterizujte heslovité predpoklady (vychozi podminky) a postup 5
nastaveni Skrticich ventili na osach X a Z.
6. Proved'te nastaveni prvka dle bodii 1 az 5, vysledky své prace sami 75
charakterizujte.
Soucet
bodu
Vysledna
znamka
Hodnotici tabulka
Soucet bodi 100 —91 90 — 80 79 — 65 64 — 40 39-0
Znamka 1 2 3 4 5
Poznamky k feSeni:

e Vypliite ¢itelné pouze silné oramované buiiky, tento a kazdy pracovni list podepiste

e Odpovédi zapisujte vyhradné na pracovni listy

¢ Do podkladu (obrazky, schémata) Zadnym zpiisobem nezasahujte

Podpis zdka ...l Vyhodnotil (datum, podpis)




Uloha ¢. 3 Serizeni stanice manipulace

Pracovni list ¢. 1

K otazce ¢. 1




Uloha ¢. 3 Serizeni stanice manipulace

Pracovni list ¢. 2

K otazce ¢. 3




Uloha ¢. 3 Serizeni stanice manipulace

Pracovni list ¢. 3

K otazce ¢. 5

K otazce ¢. 6

Nastaveni koncovych nardzek 0SY X ....ooiiiiiii e




Téma: Popis ¢innosti stanice manipulace

Ukol: Ukolem je popsat ¢&innost stanice manipulace pii jejim chodu
v automatickém cyklu. Popis provést slovné i1 s vyuzitim sekvencniho
funkéniho grafu.

Cil: Prokazat znalost ¢innosti stanice manipulace a navaznost jednotlivych
krokti automatického cyklu. Pro popis pouzit spravnych technickych
slovnich formulaci i vyjadfeni sekvenénim funkénim grafem podle
evropskych norem.

Doba feseni: 2 hodiny

Zpusob hodnoceni: Bodovaci systém. Pocet bodi uvedenych u kazdého tukolu pfislusi jejimu
bezchybnému vyfeSeni. Pii neuplném, casteCném feSeni je umeérné
pridélen nizsi pocet bodl. Ze souctu bodl se odviji vyslednd znamka.
74k je informovéan o zptisobu hodnoceni i ,,vaze* jednotlivych dil¢ich
ukolt prostfednictvim zadévaciho listu.

Podklady ucitele:
— Navod k obsluze stanice manipulace — kapitola 5.3 a piiloha A3

Podklady zaka:
— List zadani
— Pracovni listy zdka
— Sestava stanice manipulace

Metodické poznamky:

1. Pted feSenim Ulohy provedeme vyklad a praktické pfedvedeni fungovani stanice, zaci si maji
moznost psat poznamky.

2. ZAci si samostatné a ve skupiné ovéiuji opakovany automaticky béh stanice s riiznymi typy
obrobk.

Jiz béhem vykladu a procvi¢ovani maji Zaci k dispozici sestavu stanice.

4. Doporucujeme, aby skupina zakt diskutovala automaticky chod stanice samostatné, zaci se
sttidali v diskusi a vzdjemné se doplnovali i hodnotili.

5. Dil¢i tkoly je mozno dopliiovat a modifikovat s ohledem na ucitelem preferovanou tématiku ¢i
oblasti, které ¢ini zaktim problémy.



Uloha &. 4 Popis ¢innosti stanice manipulace

Jmeno, Trida Datum
pfijmeni
Zadani Maxo. Hodnoceni
bodi
1. Definujte vychozi stav stanice, ve kterém je mozno spustit automaticky 20
cyklus
2. Charakterizujte funkci stanice manipulace (co je jejim ukolem?). 10
3. Popiste slovné dil¢i akee, které chronologicky prob&hnou po startu 30
automatického cyklu stanice.
4. S vyuzitim symboliky sekven¢niho funkéniho grafu popiSte podminky i 40
akce, které chronologicky probéhnou po startu automatického cyklu stanice.
Soucet
bodl
Vysledna
znamka
Hodnotici tabulka
Soucet bodi 100 -91 90 — 80 79 — 65 64 — 40 39-0
Znamka 1 2 3 4 5
Poznamky k feSeni:

e Vypliite ¢itelné€ pouze silné oramované buiiky, tento a kazdy pracovni list podepiste

e Odpovédi zapisujte vyhradné na pracovni listy

¢ Do podkladii (obrazky, schémata) Zadnym zpiisobem nezasahujte

Podpis zdka ...l Vyhodnotil (datum, podpis) ........ccoevvviiiiiiiiiiiiiin..




Uloha ¢. 4 Popis Cinnosti stanice manipulace

Pracovni list ¢. 1

K otazce ¢. 1




Uloha ¢. 4 Popis Cinnosti stanice manipulace

Pracovni list ¢. 2

K otazce ¢. 3




Uloha ¢. 4 Popis Cinnosti stanice manipulace

Pracovni list ¢. 3

K otazce ¢. 4

Podpis zdka ...l




Uloha ¢. 4 Popis Cinnosti stanice manipulace

Pracovni list ¢. 4

K otazce ¢. 4

Podpis zdka ...l




Téma: Cinnost stanice manipulace v reZimu ru¢niho ovladani

Ukol: Ukolem je v rezimu ruéniho ovladani provést sekvenci &innosti, ze kterych se
sklada cely cyklus prace stanice manipulace. Soucasné zapsat sekvenci dil¢ich
krokti i podminek, za kterych je mozno provést krok dalsi.

Cil: Prokazat znalost Cinnosti stanice manipulace. Prezentovat schopnost logického
mysleni, smysl pro fad, technicky cit a manualni zru¢nost. Pro popis provadénych
krokti pouzit zapis logickych stavli akénich ¢lenti i senzorti stanice.

Doba feSeni: 2 hodiny

Zptusob hodnoceni: Bodovaci systém. Pocet bodi uvedenych u kazdého tukolu pfislusi jejimu
bezchybnému vyfeSeni. Pfi neuplném, ¢asteCném feSeni je timérné ptidélen nizsi
podet bodii. Ze souétu bodd se odviji vysledna znamka. Zak je informovan o
zpusobu hodnoceni 1 ,,vaze* jednotlivych dil¢ich ukoli prostfednictvim zadavaciho
listu.

Podklady ucitele:
— Navod k obsluze stanice manipulace
— Prifazeni I/O signali stanice manipulace

Podklady zaka:

— List zadani

— Pracovni listy zdka

— Pfifazeni I/0 signali stanice manipulace
Metodické poznamky:

1. Pted feSenim Ulohy provedeme vyklad a praktické pfedvedeni fungovani stanice, zaci si maji
moznost psat poznamky.

Zaci shlédnou video, které ukazuje ¢innost stanice manipulace.
Jiz béhem vykladu a procvi¢ovani maji zaci k dispozici sestavu stanice.

Stanovime zasady zéapisu logickych stavii vstupti a vystupll i zasady €islovani krokai.

A

S ohledem na ¢asové moznosti Ize volit dil¢i tikoly naptiklad:
— Nastaveni vychozi polohy pro zahajeni cyklu (po RESET).
— Cyklus s jednou barvou obrobku.
— PfenaSeni dilce do stanoveného skluzu.

6. Hodnotime peclivost prace zaka. Pfi ovladani by nemélo dochézet ke kolizim ani zmatenym
ukontim. Kvalitu prace Zaka bodove ocenime v Casti 3 tabulky zadani. V bodu 4 tabulky zadani
hodnotime kvalitu (spravnost, Gplnost) zapisu vstupti a vystupt vcetné popisu krokd.



Uloha¢.5  Cinnost stanice manipulace v reZimu rucniho ovladani

Jmeno, Trida Datum
pfijmeni
Zadani Maxo. Hodnoceni
bodi
1. Zkontrolujte ptipojeni stanice i ovladaciho panelu ke zdrojim energie.
Ovéite fungovani ak¢nich ¢lenti 1 snimact stanice. Zjistény stav slovné 10
charakterizujte.
2. Nastavte vychozi stav stanice a popiste jej v tabulce ¢innosti pomoci 10
logickych stavli snimact i slovné.
3. Do modulu odbéru vlozte obrobek. Provadéjte jednotlivé akéni zasahy. 40
4. Do tabulky ¢innosti zapisujte ¢islo kroku, akéni zasah i odezvu piislusného 40
snimace. Zvyraznéte podminku pro ptechod do dalSiho kroku.
Soucet
bodl
Vysledna
znamka
Hodnotici tabulka
Soucet bodi 100 -91 90 — 80 79 — 65 64 — 40 39-0
Znamka 1 2 3 4 5
Poznamky k feSeni:

e Vypliite ¢itelné€ pouze silné oramované buiiky, tento a kazdy pracovni list podepiste

e Odpovédi zapisujte vyhradné na pracovni listy

¢ Do podkladii (obrazky, schémata) Zadnym zpiisobem nezasahujte

Podpis zdka ...l Vyhodnotil (datum, podpis) ........ccoevvviiiiiiiiiiiiiin..




Uloha¢. 5  Cinnost stanice manipulace v reZimu ru¢niho ovladani
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Uloha¢. 5  Cinnost stanice manipulace v reZimu ru¢niho ovladani
Pracovni list €. 2
vystupy Q vstupy [ 3
112(3 8 112(3[4]|5]|6(7 . o
2 popis kroku i
E o A ol 28 L 2
S, N ] R >h
|8 g2 55 55 E g2z (provedeny akéni zasah Q =
CH RS AR ciFi i 8o sel®° . , ¥ <
S le s 22 8 > 222338 2, 1 podminku I pro pfechod Py
S SE 822 8 §1 yrazné =
é §_ %s % g 2233 % % < do dalsiho kroku zvyraznéte) Z
"""" 1. 2348 1234567




Téma: Serizeni manipulatoru pro funkci odbéru obrobku

Ukol: Uloha je zaméfena na kompletni sefizeni a nastaveni manipulatoru pro bezchybnou
funkci odebrani obrobku z modulu odbéru.

Cil: Prokazat znalost sestavy manipuldtoru i fungovani jednotlivych c¢asti. Umét
spravné pojmenovat souvisejici strojni i1 elektro soucésti. Stanovit technologicky
postup sefizeni. Spravné volit nastroje, ukdzat praci s nimi. Provést vlastni sefizeni
a jeho ovéteni formou ruéniho nebo automatického cyklu odbéru obrobku.

Doba feSeni: 4 hodiny

Zpisob hodnoceni: Bodovaci systém. Pocet bodl uvedenych u kazdého tukolu pfislusi jejimu
bezchybnému vyfeSeni. Pfi neuplném, ¢asteCném feSeni je timérné ptidélen nizsi
pocet bodd. Ze souctu bodii se odviji vyslednd znamka. Zak je informovan o
zpusobu hodnoceni 1 ,,vaze* jednotlivych dil¢ich ukoli prostfednictvim zadavaciho

listu.

Podklady ucitele:
— Navod k obsluze stanice manipulace

Podklady zaka:
— List zadani
— Pracovni listy ¢. 1 a¢. 2
— Obrazek 1 s oznacenim ¢asti, kterych se sefizovaci tkon tyka
— Sada nastroja
— Stanice manipulace

Metodické pozndmky:

1. Pfed feSenim ulohy provedeme vyklad a praktické pfedvedeni sefizeni stanice, Zaci si maji
moznost psat poznamky.

Jiz béhem vykladu maji Zaci k dispozici sestavu stanice.
3. Ukol je rozvrzen do dvou &asti. Prvni &ast se tyka pisemného zpracovani zadanych ukolt,
druha ¢ast zahrnuje praktické provedeni ulohy.
4. Pisemna c¢ast je zpracovana individualné.
5. Praktické sefizovani doporucuji provadét v malé skupiné zaki. Jeden miZe zastavat funkci
koordinatora, ostatni provadéji jednotlivé operace.
6. Posuzujeme predevsim:
- Dodrzovani technického postupu
- Peclivost prace
- Spravné pouzivani nastroji
- Vysledek ¢innosti — bezchybné a piesné fungovani odbéru obrobku



7. Pred zahdjenim praktického cviceni provede ucitel ,,rozladéni* stanice:

Modul odbéru dilce uvolni a vysune z nastavené polohy.

Modul odbéru rozmontuje.

Rameno - vedeni osy X posune na stojanu cca o 50 mm nahoru a Srouby mirné utdhne.
Rameno - vedeni osy X pootoci asi o 10° doprava a Srouby mirné utdhne.

Levy doraz na vedeni osy X uvolni a pfesune vlevo.

Jednotku uchopu uvolni a natoc¢i asi o 10° doleva, Srouby mirné€ utdhne.

Snimac polohy vlevo na ose X uvolni a pfesune jinam.

Snimac¢ indikujici vysuv uchopu uvolni a pfesune jinam.

8. Nastroje

Sestihranné klice (imbus) velikosti 1,27; 2; 3 a 5 mm
Kli¢e matkové, oteviené, velikosti 7 a 10 mm

Ocelové méftitko, poptipad¢ svinovaci metr

9. Ramcovy postup montaze a nastaveni:

Smontovat modul pro odbér obrobku.
Ptipevnit modul pro odbér obrobku proti vystupni poloze procesni stanice.

Rameno manipulatoru - vedeni osy X natocit do polohy vodorovné - rovnobézné s
profilovou deskou. Kontrolu rovnobéZnosti provést métitkem. Srouby utdhnout.

Nastavit vySku ramena tak, aby pfi vysunuti uchopu byla ville 1 mm mezi obrobkem v
modulu odbéru a osazenim celisti uchopu. Srouby utahnout.

Nastavit levy doraz do polohy, kdy jednotka uchopu nastavena na levy doraz bude nad
osou obrobku umisténého v modulu odbéru (vysunout tchop a kontrolovat, aby
obrobek byl uprostted otevienych celisti ichopu).

Nastavit levy snimac polohy osy X tak, aby spinal asi 2 mm pfed najetim do této krajni
polohy.

Nastavit snima¢ polohy vysuvu uchopu tak, aby spinal asi 2 mm pted najetim do této
krajni polohy.

Béhem setizovani pribézné kontrolovat pfesnost a funkénost ¢innosti stanice.
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Jmeno, Trida Datum
ptijmeni
Zadani Maxo. Hodnoceni
bodl
1. Pojmenujte ¢asti manipulatoru, které jsou na obrazku 1 oznaceny pozicemi 10
P1 az P9 a velmi struéné charakterizujte funkci kazdé pozice.
2. Napiste technologicky postup sefizeni manipulatoru pro bezchybnou funkci 30
odbéru obrobku. K popisu muzete vyuzit znacky pozic uvedenych v bodu 1.
3. Proved’te sefizeni manipulatoru a odzkousejte funkci odbéru obrobku 50
véetné kontroly funkce senzort.
4. Heslovite popiste jak bylo ovéteno sefizeni manipulatoru a s jakym 10
vysledkem
Soucet
bodu
Vysledna
znamka
Hodnotici tabulka
Soucet bodi 100 —91 90 — 80 79 — 65 64 — 40 39-0
Znamka 1 2 3 4 5

Poznamky k teseni:

e Vypliite ¢itelné pouze silné oramované buiiky, tento a kazdy pracovni list podepiste
e Odpovédi zapisujte vyhradné na pracovni listy
¢ Do podkladu (obrazky, schémata) Zadnym zpiisobem nezasahujte

Podpis zdka ...l

Vyhodnotil (datum, podpis)




Uloha &. 6 Serizeni manipulatoru pro odbér obrobku

Pracovni list €. 1

K otazce €. 1
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Pracovni list ¢. 2

K otézce €. 2 - pokracovani
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