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1. Uvod

Systém je realizovan tak, aby bylo moZzné vzajemné kombinovat tlohy vyplivajici z
pozadavku tykajicich se povolani. Systém moduldrnich produkénich stanic (MPS®™)
usnadni dalSi odborné orientované vzdélavani na didaktickém zafizeni, které se sestava
z vhodnych prvka 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 muze posilit ochotu spolupracovat v fesitelském tymu
(team spirit) i organizacni schopnosti.

Skute¢ny postup vyuky miize byt rozdélen prostfednictvim uloh (projektit)
napfiiklad na:

planovani
montaz
programovani
zprovoznéni
¢innost

udrzba a
hledani zavady



1.1 Obsah vyuky

Obsah vyuky miize byt rozdélen na jednotlivé tilohy:
e Mechanické
— mechanicka montaz stanice

e Elektrické
— opravy propojeni jednotlivych ¢asti
— reléové fizeni (ovladaci ¢ast/vykonova ¢ast)

e Manipulacni technologie
— kontrola pfesného umisténi obrabéného kusu

e Senzorické
— spravné pouziti koncovych spinact a senzoru

e PLC
— programovani systému logického fizeni
— sekvenc¢ni programovani

e Zprovoznéni
— uvedeni stanice do provozu

e Hledani zavady
— systematické hledéni zavady na stanici

e Naméty pro projektovou praci
— obvod reverzace chodu motoru
— vybér linearnich pohonii
— alternativy k jednotlivym prvkiim stanice
— sestaveni fidiciho programu pro ovladani jednotlivych modula
— sestaveni fidiciho programu pro ovladani stanice



1.2 Diilezité pokyny

Dilezitym predpokladem pro bezpe&né pouZivani a bezporuchovy provoz MPS® je
znalost zékladnich bezpec¢nostnich pokynti a ptedpist.

vvvvvv

kteti na téchto zatizenich budou pracovat je musi dodrzovat!.
1.3 Povinnosti vyucujiciho

Vyuéujici miize ponechat na pracovat na MPS®™ pouze osoby které:
— jsou prokazatelné seznadmeny se zakladnimi ptedpisy BOZP
jsou seznameni s obsluhou MPS®
seznamili se a pochopili bezpetnostni pokyny MPS®
jsou v téchto znalostech pravidelné€ pfezkuSovany

1.4 Povinnosti obsluhy

Vsichni, ktefi jsou povéfeni pracovat na MPS® musi pied zahjenim prace:
—  piedist si bezpe¢nostni pokyny k MPS®
— dodrzovat zakladni pfedpisy BOZP

1.5 MoZna nebezpeéi souvisejici s pouzivanim MPS®
Konstrukce MPS® vyuziva soucasné techniky a nyni platnych technickych norem. I
tak mize dojit 4yme na zdravi nebo k poskozeni zatizeni.

MPS® se miize pouzivat pouze:
— podle svého uréeni
— v neporuseném technickém stavu

Jakakoliv zavada,ktera miZe ovlivnit bezpecny chod, se musi okamzité odstranit!

1.6 Zaruka
Viz ,,VSeobecné prodejni a dodavatelské podminky*

1.7 Pouziti dle uréeni

Tato jednotka byla vyvinuta a vyrobena vylu¢né pro odborné a dalsi vzdélavani
v oboru automatizace a komunikace. U¢itel musi zajistit, aby Zaci dodrzovali
bezpecnostni pokyny popsané v piirucce.

Festo Didactic neodpovida za Skodu nebo zranéni zakt, ucitele nebo dalsi tieti
strany, které se mohou stat pfi pouziti tohoto zatfizeni jinym zplisobem nez zptisobem
uréenym



2. Poznamky k bezpecnosti prace

VSeobecné
e  Vstup na pracovisté, prubeh vyuky i jeji ukonceni se fidi laboratornim fadem
e 7Aci sm&ji pracovat na stanici pouze pod dohledem ugitele
e Je nutné dodrzovat pokyny uvedené u jednotlivych kapitol — zvIasté pak
poznamky k bezpecnosti
Pti zjiSténi jakékoli zdvady informovat neprodlené ucitele

Elektro
e Zapojovani nebo rozpojovani elektrickych obvodl je mozno provadét pouze pii
vypnutém napéjecim zdroji
e K napégjeni stanice i jednotlivych obvodi lze pouzit pouze bezpecné napéti
maximalné 24 V DC

Mechanika
e Vsechny soucésti je potfeba montovat bezpecné a pevné k zakladni profilové
desce

e Nesmite zasahovat do stanice pokud je v provozu

Vrtacka
e Pokud je spusténa musi byt dodrzena bezpecna vzdalenost od rotujici ¢asti
e Brouseni je z technickych divodl pouze simulovano



3. Technicka data

Parametr Hodnota
Elektrické napajeni 24V DC;45A
Pocet binarnich vstupt 8

Pocet binarnich vystupl 8

3.1 Moznosti vzajemnych kombinaci stanic MPS®

Possible direct MFS" downstream stations
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4. Sestava a funkce

4.1 Stanice procesni

Proces zpracovani je SirSim terminem pro vyrobni postupy jako je zména tvaru,
uréeni tvaru, manipulace a spojeni.
Funkce stanice procesni spociva:
e v kontrole vlastnosti obrobkil
e ve strojnim obrabéni
e v predani obrobkti do nasledujici stanice

Stanice procesni obsahuje :

Otocny stll s délicim Gstrojim
Modul testovani

Modul vrtani

Modul upinani

Modul oddélovaci

Profilovou nosnou desku
Vozik

Ovladaci panel

Rozvadéc s PLC



4.2 Funkce

V priibéhu pracovniho procesu stanice, je obrobek testovan a opracovan na oto¢ném
stolu s délicim tustrojim. Tato stanice je fizena pouze elektrickymi akénimi ¢leny.
Oto¢ny stil s délicim ustrojim je pohénén stejnosmérnym motorem. Pozice otocné
desky stolu je fizena reléovym obvodem. Pozice desky stolu je detekovéana
induk¢énostnim senzorem.

Na oto¢né polohovaci desce stolu, jsou obrabéné kusy testovany a vrtany (brouseny)
souasn¢ na paralelnich pracovistich. Elektromagnet s dotekovou sondou a
indukénostnim senzorem kontroluje zda obrabéné kusy jsou vlozeny ve spravné pozici.
V priabéhu vrtani (brouseni), je obrabény kus pridrzovan elektromagnetickym akénim
¢lenem.

Dokoncéené obrobky jsou ptresunuty na dalsi stanici pomoci elektromagnetického
odd¢lovace (ttidici brany).

Pozor! - vrtani
Posuv vrtaku je zajistén elektrickou linedrni osou se stejnosmérnym motorem, ktery je
fizen pomoci reverzace (zména sméru otaceni). Koncova poloha je detekovéana
prostiednictvim mikrospinact. Vrtacka je plné funkéni, ale z bezpecnostnich divodi je
proces vrtani jen simulovan.

Stejnosmérnd vrtacka

Stejnosmérny elektromotor oto¢ného stolu s délicim ustrojim

Elektricky linearni pohon pro posuv vrtacky

Elektromagneticky oddélovac (tfidici brana )

Elektromagneticky akéni €len v upinacim a testovacim modulu

4.3 Popis ¢innosti

Predpoklad spuSténi
Nezbytnym ptedpokladem pro uvedeni do provozu je vloZeni obrabéného kusu do
pocatecni pozice.

Sled kroki
Deska otoéného stolu s délicim ustrojim se oto¢i o 60°, jestlize obrobek je detekovan
v prvni pozici a zmacknutim tlacitka START.

Elektromagnet vysune testovaci sondu a tim kontroluje, zda je dobte vloZzeny obrobek.
Po névratu sondy do vychozi polohy a pokud je test v pofadku oto¢ny stil se s délicim
Gstrojim oto&i o 60°.

Upinaci zafizeni sevie obrobek. Motor vrtacky je zapnut. Linearni osa pohybuje
vrtackou dolt. Kdyz vrtacka dosédhne spodni koncové polohy, ptesune se po uplynuti
nastavené doby do horni koncové polohy pomoci linearni osy.

Vrtacka je vypnuta a upinaci zatizeni je oteviené. Otocny stiil s d€licim Ustrojim jej
otoéi 0 60°.



Elektromagneticky oddélovac pfeda obrobek k nésledujici stanici.

Tento sled kroki popisuje cyklus jednoho obrobku pii zpracovani. Obrobek je pak
predan na nasledujici stanici. Pracovni cyklus mtize byt znovu zahajen.

Pokud spinac s klickem je v poloze AUTO, pokracuje stanice ve své ¢innosti az do

vyprazdnéni zasobniku.

4.4 Modul oto¢ného polohovaciho stolu
4.4.1 Popis modulu oto¢ného polohovaciho stolu

Deska oto¢ného stolu mé 6 pracovnich poloh. Pohon oto¢ného stolu je feSen
stejnosmérnym motorem s pievodovkou. Pozice desky otocného stolu jsou snimany
indukénim senzorem pomoci definovaného nastaveni Sroubil na desce stolu.

V kazdém ze Sesti pulkruhovych zafezii na desce oto¢ného stolu je otvor, ktery
slouzi ke snimani polotovaru kapacitnim bezdotykovym senzorem

e Pracovni polohy: 6
e Primér: 350 mm
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e Vyska: 125 mm

e Jmenovité napdjeci napéti: 24 V

e Jmenovité otacky: 6 r.p.m. (se sériovym rezistorem 47 Q)
e Jmenovity proud: 0.15 A (se sériovym rezistorem 47 Q)

e Jmenovity proud: 0.5 A

Koncové pozice desky otocného stolu (6 x 60°) detekuje indukénostni senzor. Volitelné
kapacitni senzory pro detekci obrobku je také mozné namontovat pod kazdou polohu
obrobku.

4.4.2 Bezpecnostni pokyny

V zdjmu vaseho vlastniho bezpeci, dodrzujte prosim nasledujici bezpecnostni
pokyny:

VSeobecné
e Dodrzujte udaje v k jednotlivym polozkam, zvlasté¢ kompletnim bezpecnostnim
pokyniim!

e Zaci mizou pracovat na stanici pouze pod dohledem ucitelem.

Elektrické:
e Elektricka propojeni mohou byt pfipojovana nebo odpojovana jen kdyz je
napajeni vypnuto!
e Pouziva se jen malé elektrické napéti az do max. 24 V DC.

Mechanické:
e Piipojte vSechny soucasti bezpe¢né na montazni desku.
e Nesmite zasahovat do stanice pokud je v provozu.

11



4.5 Modul testovani

4.5.1 Popis modulu

Testovaci (oveéfovaci) modul se sestava z
elektromagnetu se sondou a indukénostnim senzorem.
Modul mtize byt pouzit pro testovani obrobk:

e  jednoduchi kontrola hloubky otvoru,

. vySky obrobku a

. kontrola pozice

Elektromagneticky akéni ¢len
e Pracovni zdvih: 10 mm
e  Elektrické napéti: 24 V DC
e Vykon: 7W
Indukénostni senzor
e Nominalni spinaci vzdalenost: 2.5 mm

e Napgjeni: 24 V DC
e Spinaci vystup: PNP, spinaci kontakt

12



4.6 Modul vrtani

Modul vrtani se sklada z vlastni vrtacky
upevnéné na linedrnim axialnim posuvu.
ktery je ovladan stejnosmérnym motorem.
Koncové polohy posunu detekuji
mikrospinace.

e Vyska: 600 mm

e Pracovni zdvih: 100 mm

o Napdjeci napéti: 24 V DC

e Jmenovity proud DC motoru: 0.3 A
e Jmenovity proud vrtacky: 0.5 A

5.6.2 Bezpecénostni pokyny

V zdjmu vaseho vlastniho bezpeci, prosim
sledujte nasledujici bezpecnostni pokyny:

Zakladni:

Z4ci miizou na stanici pracovat pouze pod
dohledem ucitele. Sledujte Gdaje v pro
jednotlivé soucasti, zvlast¢ podstatné
bezpecénostni pokyny!

Elektrické:
Elektricka propojeni mohou byt pfipojovana nebo odpojovana jen kdyz je napajeni
vypnuto! Pouziva se jen malé elektrické napéti az do max. 24 V DC.

Mechanické:
Ptipojte vSechny soucasti bezpetné na montazni desku. Nesmite zasahovat do stanice
pokud je v provozu.

Vrtaci modul je uZivan pro simulaci brouseni otvoru obrobku. Elektrické upinaci zatizeni
pridrzi obrobek. Posuny vrtacky do koncovych poloh jsou provedeny prostiednictvim linearni
osy se zubatym femenovym pohonem. Elektricky motor s pievodovkou fidi linearni osu a
reléovy fidici obvod je uzivan pro fizeni motoru. Motor vrtacky je ovladany pies 24 V DC.
Otacky jsou konstantni. Snimani koncovych poloh je provedeno pies elektrické koncové
spinace. Dojezd na koncovy spina¢ zptisobuje obraceni sméru pohybu linearni osy.

13



4.7 Modul upinani
SlouZi pro pfimé upevnéni obrobku v zatfezu otocného stolu.
Jako ak¢ni €len je pouzit elektromagnet.
Elektromagneticky akéni ¢len

e Pracovni zdvih: 9 mm

e  Elektrické napéti: 24 V DC
e Vykon: 7W

4.8 Modul oddélovace

SlouZi pro vysunuti obrobku ze zafezu oto€ného stolu. Jako akéni Clen je pouzit
elektromagnet.

Elektromagneticky aké¢ni ¢len

o Elektrické napéti: 24 V DC
e Vykon: 7W

Ny

14



4.9 Ovladaci panel

Ovladaci panel umoziuje zadavat jednoduché operace pro stanici. Pokud je
ovladaci panel pouzivan pro nékolik propojenych stanic, umoziuje komunikacni ¢ast
panelu otevienou vyménu dalSich signalii a informaci mezi stanicemi.

Ovladaci panel mad membranovou klavesnici. Umoziuje pfipojeni k fidicimu
systému pres SysLink. Ovladaci panel dovoli pfipojeni az 16 vstupti a 16 vystupt.
Signaly z tlacitek, vypinacl, navesti , dalsi vstupy a volné vystupy jsou dostupné ve
vyvodech.

Ovladaci panel se sestava z nasledujicich fidicich prvki:
tlacitko START s elektroluminiscencni diodou, spinaci kontakt
tlacitko STOP, s elektroluminiscen¢ni diodou, vypinaci kontakt
tlacitko RESET s elektroluminiscen¢ni diodou, spinaci kontakt
spinac s klickem AUTO/MAN
elektroluminiscen¢ni diody Q1 a Q2, které programuje uzivatel

Komunikacni ¢ast panelu propojuje stanice

Pro pfipojeni I/O komunikaci stanic slouzi 4 vstupy a 4 vystupy. Jsou v 4 mm
bezpecnostnich zasuvkach.
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1 montazni ram

2a komunikac¢ni panel, I/O komunikace pfedchazejici stanici
2b komunika¢nimu panelu, I/O komunikace nésledujici stanici
3 doplitkkovy panel

4 ovléadaci panel
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5. Uvedeni do provozu
5.1 Podminky provozu

K provozovani stanice manipulace je potiebné:
° Smontovanou a sefizenou stanici,
o ovladaci panel,
o desku fizeni PLC
o sitovy zdroj 24 V DC; 4,5 A
. PC s nainstalovanym SW pro programovani PLC Micro PL 7

5.2 Mechanicka kompletace

Na nasledujicich obrazcich je znazornén postup montaze jednotlivych prvki, senzorti a
moduld.

14
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5.3 Nastaveni senzori
5.3.1 Kapacitni bezdotykovy senzor (modul stolu, detekce polotovaru)
Kapacitni bezdotykovy senzor slouzi k detekci obrobku.

e Jmenovita spinaci vzdalenost: 4 mm
o Nap4jeci napéti: 24 V DC
e Spinaci vystup: PNP

Predpoklady

— Stanice musi byt kompletni
— Senzor musi byt pfipojen

— Napgjeci zdroj zapnut

Postup

— Nastavte desku stolu zafezem do polohy testovani

— Senzor mechanicky nastavte na stied otvoru v zaiezu stolu s obrobkem

— Nastavte citlivost senzoru tak, aby reagoval jak na kovovy i nekovovy
obrobek

— Zkontrolujte, jestli nereaguje i na desku stolu v poloze testovani

— Pokud ano, znovu nastavte citlivost

— Pokracujte v nastaveni senzort i v dalSich polohach

18



5.3.2 Indukénostni senzor (modul stolu, pozice)

Indukénostni senzor pro detekei koncové polohy desky oto¢ného

e Jmenovita spinaci vzdalenost: 2.5 mm
e Napdjeci napéti: 24 V DC
e Spinaci vystup: PNP

lohovaciho stolu
P
% .

Piedpoklady
— Stanice musi byt kompletni

~ — Senzor musi byt pfipojen

;’ — Napéjeci zdroj zapnut

Postup

Nastavte desku stolu zafezem do polohy testovani
Senzor mechanicky nastavte na stfed orienta¢niho Sroubu
Nastavte citlivost senzoru tak, aby reagoval pouze!! na hlavu Sroubu

5.3.3 Induk¢nostni senzor (testovani, orientace obrobku)

Indukénostni senzor pro detekci vysunuti sondy. Slouzi k orientaci obrobku.

e Jmenovita spinaci vzdalenost: 2.5 mm
o Napdjeci napéti: 24 V DC
e Spinaci vystup: PNP

Piedpoklady

Stanice musi byt kompletni
Senzor musi byt ptfipojen
Napdjeci zdroj zapnut

Postup

Nastavte desku stolu zafezem do polohy testovani

V zatezu desky musi byt obrobek

Sondu vysuiite az se dotkne obrobku, senzor sepnut

Pokud nelze, posuiite elektromagnet se sondou

Zkontrolujte, zda obrobek se Spatnou orientaci nesepne senzor

19



5.3.4 Mikrospinace (vrtacka, lineani posuv)

Mikrospinace jsou pouzivany jako koncové spinace linedrni osy. Mikrospinace jsou
aktivovany posunem linearni osy.

Predpoklad:
e Modul vrtani je kompletni.
e Vrtacka je v horni koncové poloze.
e Mikrospinace jsou piipojeny.
e Napajeci zdroj zapnut.

Postup:

— Pohybujte vrtackou k hornimu
koncovému dorazu.

— Posuiite mikrospina¢ v otvoru
nosného drzéku do polohy kdy dojde
k sepnuti.

— Dotahnéte upeviiovaci Srouby.

— Pohybujte vrtackou k spodnimu
koncovému dorazu.

— Posuiite mikrospinac v otvoru
nosného drzaku do polohy kdy dojde
k sepnuti.

— Dotéhnéte upeviovaci Srouby.

— Start zkousi chod pro kontrolu jestli
mikrospinace jsou umisténé spravné
(pohyby vrtackou nahoru/dola).

20



5.4 Kabelové propojeni

Profilova deska
stanice

Ovladaci panel

Postup p¥i propojovani :

1. Deska Fizeni PLC — stanice

Zapojte konektor XMA?2 z desky fizeni PLC do zasuvky XMA2 naV/V stanice
jednotka zasuvky XMA V/V stanice

2. Deska rizeni PLC — ovladaci panel

Ptipojte kabel k svorkovnici na desce tizeni PLC. Konektor pak do zdsuvky XMG1 na
ovladacim panelu

3. Deska rizeni PLC — sitovy napajeci zdroj

Zapojte 4 mm bezpecnostni svorky do zditek sitového zdroje

4. PC - PLC

Propojte PC s PLC programovacim kabelem

5.5 Elektrické napajeni

Ptipojte sitovy napdjeci zdroj 24 V DC 4,5 A k desce fizeni PLC. Dodrzte polaritu
bezpecnostnich svorek.

21



5.6 Nahravani PLC programu
Po propojeni komunika¢niho kabelu mezi programovacim pfistrojem (PC) a fidicim systémem
PLC TSX Micro zapnéte napéjeci zdroj.

Spojeni provedeme tak, ze klikneme na tlaitko Connect na listé
nastrojl.

®={PL7 PRO : <Untitled> - [LD: MAST - Main]

[ il Edt Ultities View Tooks PLC Debug Options Window

B
2 —l8|x|
BR8] o|v| %] Blae wm 2m YTz &Blm 2
" Connect] -
%11 %I1.0 %023
| 4 C
%G12.3
- >
4 ol
T N e R B e ot B W Bl et
Ready &

V pfipadé, ze nastane néjaka chyba, tak je nutné tuto chybu nejprve
odstranit a az potom mlzeme znovu navazat spojeni pres tlacitko

Spojeni.
4 PL7 PRO : <Untitled> - [LD: MAST - Main] ‘
[ Fle Edt Ulities View Tooks PLC Debug Options Window 2 =18 x|
AzRE oY &| Bael m 2m 2z BEm 2
B
%I1.1

%023 fml
| | A /4
%0k

'_{ :!! Not possible to establish the physical link with PLC address SY'S via diiver UNTLWO1.

-
Kl A
N i | glzlgl2l 2= zl2ls
OFFLINE | |U:SYS [ MODIF. | i
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Je-li jiz v8e v poradku, tak potvrdime akci PC->PLC.

%4 PL7 PRO : uloha_2 - [LD: MAST - Main]
[ Connect
= ,-;6“) The executable in the PC iz different from that in the PLC.
&, -
PC PLC b
| Nare: |STATION |STATION
Version: |60 |00
Kl Date: [14/10/2003 11:06:52 [1410/2003 10:57:19
Comment: Ll ;l
1] 1]
To re-establish the identity, select the duection for copying the executable:
Kl PCopc | Carcel | H
F
|OFFLINE]| u:sYs I |MODIF. | v

Pokud byl program jiz realizovan v rezimu off-line, spusti se vizualizace
programu

Jak vidime, tak kontakty, které jsou sepnuty jsou vysviceny

.‘|PL? PRO : uloha_2 - [LD: MAST - Main]

.Eile Edit LUtiities View Tools PLC Debug Options Window 2

2w 8] o|v| & Bl s | =2fm %Ielmlﬂﬁl'

%I1.1 %I1.2 %a21 QE
| | £

11 L

%Q2.1

-

< _I_>l:I

F ik | | H | T H-’?l?.l ’ |ﬁ3‘| Bl +n[vn 6 leen [ +r|| _]
TOP [ONLINE [STOP ~ [UiSYS | IMODIF.| | 2
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Zmacknutim tlacitka Béh se spusti vlastni béh programu.

‘.ﬂ] PL7 PRO : uloha_2 - [LD: MAST - Main] Hi=1E3 I
| Fie Edt Utities View Tools PLC Debug Options Window 2 =181 x|
cl=lRls] o|v| x| slael x| rlrfe Be(m 2
RUN =
%I1.1 %l1.2 %a21 |2
| | ‘
|1 L
%021

-

K1 i
IT ‘lrarlﬂlﬂl ”I;l ?|r|| $}|§2|m'9?| 1ral+r:i-u rr!!<r)|+r: 1r|l_|
Ready

RS

Pro kontrolu je potfebné tuto akci jesté potvrdit.

%4 PL7 PRO : uloha_2 - [LD: MAST - Main]

[ Fle Edt Utities View Tooks PLC Debug Options Window 2 =18l x|
clwl@la| o] x| Blalel = Q| Rzl zs(m 2|
B
%I1.1 %12 %az21 fLd
| | Run — e e G
%Q2.1

’ @ Confirm selection of PLC RUN mode?

|

4 _f
IT lll‘l H fiI |_I {ﬂ}l}(zlﬁlllﬁi)l "ilfril!‘hl Nilﬁzl‘gl:‘&‘ll]

Ready ONLINE [STOP [U:SYS | MODF.| [
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To, Ze je program v rezimu Béh pozname podle toho, Ze

nam sviti tlaCitko Stop v nastrojové listé.

..71 PL7 PRO : uloha_2 - [LD: MAST - Main]

[ fle Edt Utities View Jooks PLC Debug Qplions Window 2 _ SETET
dleldlal olv| x| slalel = 2l 2o Blslml 2)e
=l
%l1.1 %021 f
| | ¢
1| L
%02.1
—
4] __!_'.ILI
A 7 izl I e e el o e e e e o WA b B o e
Ready |ONLINE [RUN [U:sYs [ MODIF. | | 7

Ukonceni béhuprogramu, pfi sou¢asném sledovani na PC,

zmackneme Stop a potom Rozpoj nebo pfimo Rozpoj.

¥4 PL7 PRO : uloha_2 - [LD: MAST - Main] M

[ Fie Edt Utiites View Tools PLC Debug Options Window 2 =18] x|

alwl@| oY & Blalel s 2| 2Ee B(a(m 2]

Digconnect _:J

%I1.1 %12 %az21 N2

- - = <A
%02.1 R

—

4] _IL|_I

R 7 M B I B 2 i ot s e ko s e bt

o
&
A
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Schaltungsunterlagen / Circuit diagrams

Diese Zeichnung ist Eigentum der Festo Didactic GmbH & Co. KG

<«

System MPS-C
MPS® Station Bearbeiten
mps® Processing station

2
Date |05.04.06 Festo Didactic GmbH & Co. KG . _ H H
Konstr. [ MBEL Renborg tge 3 FESTD Titelblatt MPS-C Bearbeiten/Processing
Certif. D-73770 Denkendorf Title e DPJ VN = Pg. 1
Drw-No | 195782 el. R.:FOMRO2E ‘ Fa ‘ RAEPLAN\P\FESTO\_MPS\STATION\03_BE_PR.P t pag STATI ON + last: 7
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Inhaltsverzeichnis / Index page

Anlage / Station Seite / Page Seitenbenennung Page description Datum / Date Bearbeiter X

1 Titelblatt Title page 05.04.06 MBEL
2 Inhaltsverzeichnis Index page 05.04.06 FAA

3 Aufbauplan Anschluss-Board Connection board layout 22.03.06 MBEL
4 Station Eingdnge Station inputs 05.04.06 MBEL
5 Station Ausgange Station outputs 05.04.06 MBEL
6 Rundschalttisch indexing table 05.04.06 MBEL
7 Bohrmaschine drilling unit 05.04.06 MBEL

Diese Zeichnung ist Eigentum der Festo Didactic GmbH & Co. KG

FDO1MPS 05/2005

03_BE_PR
«1 FESTO\_MPS\STATION 3
Date |05.04.06 Festo Didactic GmbH & Co. KG . . H :
Konstr. | FAA Rochbarg trate 3 FESTD Inhaltsverzeichnis MPS-C Bearbeiten/Processing
Certif. D-73770 Denkendorf DPJ VN = Pg. 2
Drw-No | 195782 el. R.:FOMRO2E ‘ F. FDOIMPS RA\EPLANG\P\FESTO\_MPS\STATION\03_BE_PR.P In deX page STATI ON

last: 7




Diese Zeichnung ist Eigentum der Festo Didactic GmbH & Co. KG
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XA1:1
XA1:2
XA1:3

-XMA2

XA1:24V 1/2

XA1:24V 3/4
XA1:24V 5/6
XA1:24V 7/8
XA1:0V 1/2
XA1:0V 3/4
XA1:0V 5/6
XA1:0V 7/8

s
IP_FI s

XMA?2 = Syslink Station / station

XMG1 = Syslink Bedienpanel / control console

4
Date  |22.03.06 Festo Didactic GmbH & Co. KG i i
Konstr. | MBEL Rochborectmge s o FESTD Aufbauplan Anschluss-Board MPS-C Bearbeiten/Processing
Certif. D-73770 Denkendorf ; bl N = Pg. 3
Drw-No[195782 el. | r.romeoe [r [ raepuawrEsToL wPsisTATION'3 8¢ PP Connection board layout STATION last: 7




Diese Zeichnung ist Eigentum der Festo Didactic GmbH & Co. KG

24VB_EXT

XA29Q 24vB 24VB 24vB 24vB 24VB 24vB 24vB 24vB \
24V 24V 24v 24V 24V 24V
BN BN BN BN BN BN
PART_AV B1 B2 B3 B4 IP_FI
P L O L. O P L O L. O, [
— BK e BK — BK ——— BK ——— BK —p BK
—_— — — — _— —t
S ov U ov U ov 81 ov 8l oy Empfénger BU| gy
13/7.2 14/7.4 | 15/6.3
’7 XA29 ovB 10 EB 1 ovB 12 ovVB 13 ovB 14 Lovs 15 ovB fs qrovs 17 —‘
| XMA27@ 13 14 15 16 17 18 ? 19 20 |
XMA27g 23 'l‘za
L7 - e T - ]
OVB_EXT
Spannung- Werkstiick Werkstiick bei Werkstiick bei Bohrmaschine Bohrmaschine Rundschalttisch Bohrlochpriifung Folgestation
versorgung vorhanden Prifvorrichtung Bohrvorrichtung oben unten positioniert in Ordnung frei
Power Workpiece Workpiece at Workpiece at Drilling unit Drilling unit Indexing table Checking Downstream
supply available checking unit drilling unit in upper position in lower position positioned drill hole o.k. station free
«3 5»
Date |05.04.06 Festo Didactic GmbH & Co. KG T . R _ 1 1
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24VA_EXT

’;7777777

8
XMA2T o T 10 |
| XMA2‘51 e, ‘!3 8. Is 8 57 Is |
\ XA20 24VA 2vA  XA2 Loo b o1 0 goa 04 Los 06 o7 24VA 24VA \
24VA/6.0
e I
Phoenix
UKA+ST~BE‘
—= 01/61 —= 02/73 —= 03/7.1 R3]
56 Ohm
QB
24V
BN
IP_N_FO
%
B
Al
K1 M4 M5 Mé
A2 Sender BUY ov
0OVA/6.0
[ XA29 ovA oVA ovVA ovVA ovVA ovVA VA OVA ovVA VA ovVA ovVA i
XMA27g 11 llz
e I S S . . . - ]
OVA_EXT
144
1167
T
Spannung- Bohrmaschine Rundschalttisch Bohrmaschine Bohrmaschine Werkstiick Werkstiick Werkstiick Station belegt
versorgung Motor ein Motor ein nach unten nach oben spannen priifen auswerfen
Power Drilling unit Indexing table Lower drilling Raise drilling Fixing Proofing Push out Station occupied
supply motor on motor on unit unit workpiece workpiece workpiece
<4 6
Date |05.04.06 Festo Didactic GmbH & Co. KG T . " " i i
Konstr. | MBEL Rechbergstraﬁe3 FES D Stat|0n AuSgange MPS C BearbE|ten/ProceSS|ng
Certif. D-73770 Denkendorf ; bl N = Pg. 5
on
Drw-No | 195782 el. R.:FOMRO2E ‘r.: RA\EPLANG\P\FESTO\_MPS\STATION\03_BE_PR.P Stat o OUtpUtS STATION + last: 7
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24VA/7.0
KZLiZ 4 Kl\_iz 1 14
2 11 51 11
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/5W \
L 5 ]
KSLiZ J 14
3 ),
Al Al
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M2 M3
x| A2 A2
24V 24V
/5W /25W
Al Al
K2! K5
A2 A2
OVA OVA % OVA % OVA f OVA
5.9/0VA - - - - * OVA/7.0
14 o 14 o
1.2 11.2
12 i 12 g
24
Impuls ]/- 21.5 Abschaltung Rundschalttisch Bohrmaschine
Rundschalttisch ein 2 Rundschalttisch positioniert Motor an Motor an
Rundschalttisch Motor an
Impulse Indexing table Stop Indexing table Drilling unit
indexing table on motor on indexing table in position motor on motor on
«5 7%
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Micro switch
S-3-E

Rotic
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Part no.: 7347

Page:1

Electrical limit switch for end-position sensing

For semi-rotary drives DSR/DSRL-10 and 12

- S-3-BE: 3 plug-in connectors (2.8 x 0.5 mm)

- S-3-BE-SW: (splash-proof) with 3 connector leads (0.75
square mm

)For semi-rotary drives DSR/DSRL-16- ... 40

- S-3-E: screw connector

- SR-3-E-SW: (splash-proof) with 3 connector leads, 0.5 m
long

The switching point may only be exceeded by 0.5 mm with
these electrical limit switches.

Actuation
In stem axis direction only

Operating voltage
-250V AC
-250v DC

Test approvals:

S-3-BE: VDE-UG, UL, CSA, SEMKO
S-3-BE-SW: VDE, SEV, SEMKO, BEAB
S-3-E: VDE, OVE, SEMKO, SEV, UL, CSA

Festo AG & Co.
Postbox
73734 Esslingen



FESTO

S-3-E Data sheet
Micro switch Part no.: 7347
Page:1
Feature Data/description
EU conformity (CE) CE
Note on EU conformity Low voltage

Festo AG & Co.
Postbox
Printed:10.10.2002 09:32:19 73734 Esslingen
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Proximity Sensor

SIEN-M8NB-PS-S-L

With standard switching distance.

Printed:09.10.2002 18:37:25
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Part no.: 150395

Page:1

Inductive sensors are signal generators which detect
function-related movements at processing machines, robots,
production lines,

conveyor systems etc. in a contactless fashion, and
transform them into electrical signals.

An electrical signal is generated when a metallic object
approaches the active (grey) surface within the specified
switching distance.

Inductive sensors detect and acquire all electrically
conductive objects which pass through or remain within the
high-frequency magnetic

field of the oscillator, without making contact with the sensor.

Inductive sensors function in a contactless fashion, i.e. no
mechanical force acts upon the control device or the parts
to be sensed.

Inductive sensors do not require any sensing mechanisms.
Rollers, stems or lever arms commonly used for mechanical
limit switches are

unnecessary.

Inductive sensors operate without mechanically actuated
electrical contacts. Switching is accomplished by means of
electronic

components.

Variants

Size

- 4 mm outside diameter

- 6.5 mm outside diameter
- M5 external thread

- M8x1 external thread

- M12x1 external thread

- M18x1 external thread

- M30x1.5 external thread
- Block-shaped

Voltages
10...30Vv DC
15..34VvVDC
20 ...265V AC

Festo AG & Co.
Postbox
73734 Esslingen
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- Choice of PNP or NPN output

- NC, NO or antivalent contacts

- Flush or non-flush mounting

- Great switching distances

- Plug or cable connection, or terminal connection
- Two-wire variants

Features

- No mechanical wear and tear, resulting in long service life
- No downtime due to dirty or welded-together contacts

- No contact bounce, and thus no switching errors

- High switching frequencies of up to 3000 Hz

- Vibration-resistant

- Any desired mounting position

- Yellow LED as switching status display

- Fully encapsulated, providing a high degree of protection

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
the appropriate

LED.

Note- Nominal switching distance Sn:
Characteristic value with no allowance for production
tolerances or deviations due to temperature or voltage.

Actual switching distance Sr:

The actual switching distance is determined at the rated
operating voltage and at an ambient temperature of 293 K
(20 °C). May deviate

from nominal switching distance by a maximum of + 10%.

Effective switching distance Su:

This is the switching distance for a given sensor within
defined voltage and temperature ranges. It may deviate from
the actual switching

distance by a maximum of + 10%.

Guaranteed switching distance Sa:

Festo AG & Co.
Postbox
73734 Esslingen
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This is the switching distance at which the sensor will
operate throughout the entire range of permissible operating
conditions. It lies

between 0 and the lowest value for useful switching
distance.

Normally open contact:

When the sensor is attenuated, current flows through the
load, when the sensor is not attenuated, the flow of current
is interrupted.

Normally closed contact:

When the sensor is attenuated, the flow of current is
interrupted, when the sensor is not attenuated, current flows
through the load.

Antivalent:

Both outputs (NC and NO contacts) are available.

Type of installation:

Flush-mounted sensors can be surrounded by metal right up
to the level of the active surface.

Non-flush-mounted sensors require a metal-free zone around
their active surface.

Sensors without threads should be bonded into place with
adhesive if possible.

Sensors can be clamped in with moderate pressure, which
should be distributed over as large an area as possible.
Concentrated

pressure, e.g. produced by grub screws, can easily cause
damage to sensors.

Inductive sensors may not be used as end stops.

The sensors are class A products. They may cause radio
interference in domestic environments. Users should
implement suitable

counter-measures if necessary.

Festo AG & Co.
) Postbox
Printed:09.10.2002 18:37:25 73734 Esslingen



SIEN-M8NB-PS-S-L

Proximity Sensor

Feature

Data/description

FESTO

Data sheet
Part no.: 150395

Page:1

EU conformity (CE)

CE

Note on EU conformity

Electromagnetic compatibility

Signal processing/type of contact

Inductive

Function on actuation

N/O contact

Output potential (el. output) PNP
Nominal switching distance [sn] 2,5mm
Actual switching distance min. (sr) 2,25 mm
Actual switching distance max. (sr) 2,75 mm
Effective switching distance min. [su] 2,03 mm
Effective switching distance max. [su] 3,03 mm
Guaranteed switching distance [sa] 2,03 mm
Reproducibility 0,125 mm
Ambient temperature min. standard -25°C
Ambient temperature max. standard 85 °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 integrated

Type of mounting

Thread + lock nut

Type of installation

Not flush

Mounting thread

M 8x1

Material of housing

Stainless high-alloy steel

Material, cable sheath

TPE-U(PU)

CT criterion Free of copper and teflon
Product weight 0,02 kg

Voltage type DC

Nominal operating voltage [DC] 24V

Operating voltage min. (DC) 15V

Operating voltage max. (DC) 34V

Printed:09.10.2002 18:37:45
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SIEN-M8NB-PS-S-L

Proximity Sensor

FESTO

Data sheet
Part no.: 150395

Page:2
Feature Data/description
Maximum voltage drop 3,2V
Idle current max. 30 mA
Maximum switching frequency 900 Hz
Degree of protection IP67

Printed:09.10.2002 18:37:45
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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.
Postbox
73734 Esslingen
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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.
Postbox
73734 Esslingen
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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.
Postbox
73734 Esslingen
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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.

Festo AG & Co.
Postbox
73734 Esslingen
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Receiver

Feature

Data/description

FESTO

Data sheet
Part no.: 165323

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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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.
Postbox
73734 Esslingen



Printed:08.10.2002 14:26:47

FESTO

Catalogue page

Part no.: 165353
Page:2

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.
Postbox
73734 Esslingen
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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.
Postbox
73734 Esslingen
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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.

Festo AG & Co.
Postbox
73734 Esslingen
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Feature

Data/description
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EU conformity (CE)

CE

Note on EU conformity

Electromagnetic compatibility

Signal processing (measuring principle) infrared
Switch triggering Interrupt
Function on actuation sender
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
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) oV
Operating voltage max. (DC) 30V

Idle current max. 25 mA
Maximum switching frequency 1000 Hz
Degree of protection IP65
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178575

Proximity sensor, capacitive

212

C€

Technical Data

Design

The capacitive proximity sensor with LED and electrical connections is assembled on a
polymer assembly base. The electrical connection is effected by means of safety con-
nectors or via a 3-pin plug socket. The unit is mounted on the profile plate via a quick
release detent system with blue triple grip nut (mounting alternative “B").

Function

The operational principle of a capacitive sensor is based on the evaluation of the capa-
city change of a capacitor in a RC resonant circuit.

When a material approaches the proximity sensor, the capacity of the capacitor is sti-
mulated (increased), whereby the change in the oscillatory characteristics of the RC
circuit can be evaluated. The capacity change largely depends on the distance, size
and dielectric constant of the material used.

The proximity sensor has a PNP output, i.e. the signal line is switched to a positive
potential in the switched status. The switch is designed as a normally open contact. The
connection of the load takes place between the signal output of the proximity sensor
and the load. A yellow LED indicates the switching status. The sensor is protected
against polarity reversal, overload and short circuit.

Note

The correct polarity of the applied voltage is to be observed for proper functioning. The
connections for the operating voltage are colour coded as follows, red for positive, blue
for negative and black for the signal output. The load is connected to the switching
output and linked to the negative terminal of the current supply.

Switching voltage 10to 30V DC

Residual ripple maximum 10%

Nominal switching distance 4 mm

constant emperature | SooLmm

Switching frequency maximum 100 Hz

No-load current approx. 15 mA

Output current maximum 200 mA

Switching capacity maximum 4.8 W

Output function Normally open contact, positive switching
Protection class IP65

Connenction for 4 mm safety connector plug or 3-pin socket
Electromagnetic compatibility

Emitted interference tested to EN 500 81-1

Noise immunity tested to EN 500 82-1

Subject to change

Festo Didactic



LEeencdnelle/2  Relay Module

Output Module with DPDT

Al L

[1] ]

B

111214 5122 24 R N
Minicompact Varioprint
Type RE-4-0741 24 V AC/DC RPE-1E2/2W 24 V DC
Part no. 730 741 710 755
Input Side
Rated voltage Uy 24 V AC/DC 24V DC
Rated voltage range 20.4Vto30V 16.8 Vto 30 V
Rated current (at Un) 22 mA 32 mA
Status indication yellow LED green LED
Protection device bridge rectifier recovery diode
Connection device screw terminals/4 mm? screw terminals/4 mm?

Load Side

Contact type DPDT DPDT

Number of contacts 2 2

Switching voltage: max./min. max. 250 V AC/DC max. 250 V AC/DC

Switching current: max./min. max. 5 A AC/DC; min. 500 mA max. 5 A AC/DC; min. 500 mA

Switching capacity 1250 VA 1200 VA
(see table 2, chapter Interface Technology (see table 2, chapter Interface Technology
General Principles) General Principles)

Inrush peak current 7A

Mech. life 3 x 107 switching cycles 3 x 107 switching cycles

Switch-on delay 8 ms 8 ms

Switch-off time delay 3ms 3ms

Contact material AgCdO AgCdO

Connection device screw terminals/4 mm? screw terminals/4 mm?

Relays per module 1 1

Relay mount soldered soldered

Mount can be snapped onto 35-mm DIN rail (EN 50 022) can be snapped onto 35-mm DIN rail (EN 50 022)
and 32-mm G-rail (EN 50 035) and 32-mm G-rail (EN 50 035)

Temperature range —25°Cto+60°C —25°Cto+60°C

Rated isolation voltage input/output 2500 Vet 4000 Vet

Dimensions (W x H x D) 22.5 mm x 67 mm x 60 mm 17.5 mm x 57 mm x 77 mm

Weight 55¢ 54 g

Housing material Noryl Noryl

Protection class IP 20 IP 20

CE Compliance yes yes

NYTZE K& 151
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Drilling machine Designation

24V=/DC 50W M KLR Description

326395 Order No.




326395
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Assembly

Function

Technical data

Data sheet

Festo Didactic

The drilling machine consists of a rectangular motor and a quick-action con-
centric chuck. Assembly is via a mounting flange fitted parallel to the motor
axis. Connection is made via a cable connected integrally with the motor.

The drilling machine serves as a machining tool for the modules of the MPS

system.

Nominal voltage

24V

Nominal power output

50 W

Connection 2-wire cable (min. 0.5 mm)
Clamping range of drill chuck 1-6 mm

Service life 200 hours

Weight 400 g




Design

Function

Technical data

526867

Gearmotor

The D.C. gear motor is attached to the motor flange by means of three screws. The
torque is transmitted through a gear wheel on the drive shaft. Transmission is
effected by a two-stage planetary gear box.

Cable-end sleeves are fitted to the end of the 1.2 m long connecting cable.

The gear motor is a permanentmagnet D.C.motor. Operating position is optional.

Direction of rotation likewise.

The gear motor serves to power the toothed belt linear drive of the Drilling module
of the Modular Production System.

Elektrik

Nominal voltage 24V DC
Nominal current 0,31A
Rated output power 3,14 W
Nominal rotational speed 3000 min™
Efficiency of transmission 0,72
Stages of gear box 2
Reduction gear ratio i:1 20,25
Nominal torque 80 Ncm
Weight 1609
Electrical connection Cable with cable-end sleeves

© Festo Didactic GmbH & Co., 01/2002
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Series 0270 (SWMK)

Motor type 403 033

Technical Data

Rated voltage Uy [Volts]
No load speed Ny [min?]
Rated torque My [Nm]
ON time %
ON [min]
Starting torque Mp [Nm]
Transmission ratio i
Connection resistance 2 discs R mQy
4 discs R mQ]
Connection inductance 2 discs L [mH]
4 discs L [mH]
Armatures moment of inertia Jr [kgm?] x 10
Gear wheel material Bronze
Hall IC
Pulses/rev. drive shaft
Output channels
Remarks without bearing cover
Level of protection
Weight [ka]

24
13
5,0

15,0
78/1
5000,0
4400,0
9,80
8,70
64,0

IP 30
1,20

0270 AR

172,5

117

1375

31 @27
64 262
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Toothed belt drives DGE-ZR

Key features at a glance

Versatility through

Mounting

- Assembly

*

*k

End position cushioning
Sensors

Variants are dependent on the
drive sizes

Variant is dependent on the slide
position

Mounting options

Spindle drive units DGE-...-ZR/DGE-...-

ZR-KF/DGE-...ZR-HD can be mounted
directly onto basic elements (sub-
bases, drive units, etc) using slot nut
connectors, central supports or foot
mounting.

Slot nut connector*
Mounting slots in profile barrel
(screws and slot nuts)

%«««mt@

Central support*/*
Mounting slots in profile barrel
(central supports, screws and
slot nuts)

Foot mounting
Threaded holes in the end caps
(screws and mounting bracket)

Festo AG & Co.

Mounting options
Loads and devices can be directly

mounted on the driver, slides or
heavy-duty guides.

Driver

Through holes and reamed holes
for customised mounting options

N

Slide**
Threaded holes or mounting
slots and reamed holes in the
slide (screws, slot nuts and cen-
tring sleeves/pins)

[6] Heavy-duty guide
Mounting slots and reamed
holes in the heavy-duty guide
(screws, slot nuts and central
mounting)

End position cushioning

Hydraulic shock absorbers

Sensors

[9] Integrated sensors
Sensor slots for one or more
proximity sensors SME/SMT-8 for
space-saving, reliable sensing of
piston positions.
Proximity sensors can be freely
moved and clamped in the sen-
sor slots.

External sensors
Retainer and switch lug for in-
ductive proximity sensors
SIEN-M3 for secure sensing of
the slide positions.

= ~ Note
Multi-axis connecting components
= Vol.1/3.4-0

Products 2001 - Subject to change - 01/08



Toothed belt drives DGE-ZR

Key features at a glance

with driver

DGE-...-ZR

3@2

circulating ball bearing guide

with re

DGE-...-ZR-KF

with heavy-duty guide

DGE-...-ZR-HD

3.2-3

Festo AG & Co.
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Toothed belt drives DGE-ZR

Product range overview

Overview of permissible
combinations:

DGE-...-ZR
DGE-...-ZR-KF
DGE-...-ZR-HD

Overview of permissible
combinations

DGE-...-ZR-... and accessories

Drives
%
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Version without slide
Recirculating ball bearing KF . . . .
guide
Heavy-duty guide HD .
Standard slide GK . . .
Extended slide* (Y . .
Dust-proof version* GA .
Additional slide* KL/KR . . .
Not available for all sizes
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Version without slide o] of . o f e
Heavy-duty guide HD el ] ]" . e of -
Standard slide GK e[| ] . of . L3N I B B B
Extended slide GV oo o] ] ] . . oo o] ]
Dust-proof version GA el ] . . K

* Not available for all sizes

Festo AG & Co.
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Toothed belt drives DGE-ZR -==-New

Overview and ordering data

Basic functions with driver with slide
- Guides KF DGE-...-ZR DGE-...-ZR-KF-GK
- Versions GK
- Version
with long slide GV
- Dust-proof version GA
- Heavy-duty guide HD
- Drive shafts left LK/LV/LH/LB
- Drive shafts right RK/RV/RH/RB
- Coupling housing KG
- Additional slides KL/LR

with long slide -=- dust-proof version  -<-
DGE-...-ZR-KF-GV DGE-...-ZR-KF-GA

with heavy-duty guide

DGE-...-ZR-HD
Q
i i
| ks £
"~ £~ Note
i The insertion point for the proximity
S sensor is located on the right-hand
; Mg v . ght-ha
L A side of the toothed belt drive unit
A Rv@ DGE-...-ZR-KF
(// qu\H aed
K “ b y 0=top
> @ R =right
W2 g
£ T V = front
W ﬁﬁ U U = underneath
Ge2 L= left

ﬁ@ H = rear
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New -<

Drives

Ordering data for product modules for toothed belt drives DGE-...-ZR/DGE-...-ZR-KF/DGE-...-ZR-HD

Toothed belt drives DGE-ZR

Overview and ordering data

Size 8 12 18 25 40 63 Tick or enter data
Toothed belt drives ‘ ‘ ‘ ‘ ‘ ‘
Mandatory data Code Entry
Part no. 193739 193740 193741 193742 193743 193744 -
Tick X - -
Function Description/characteristics -
Design Electromechanical linear axis DGE DGE-...
Size 8 12 18 25 40 63 -
Stroke length [mm] |1...650 1...1000 1...1000 1...3000* 1...4000* 1...4500*
Stroke length [mm] |- - HD18: - - -
for 1...1000
heavy-duty guide HD - - - HD25: - -
1...2000
- - - HD40: HD40: -
1...2000 1...2000
Drive function Electro-mechanical drive with toothed belt -IR -IR
Drive shaft on left No drive shaft on left -LK
Drive shaft on left, front -v
Drive shaft on left, rear -LH
Drive shafts on left, front and rear -LB
Drive shaft right No drive shaft on right -RK
Drive shaft on right, front -RV
Drive shaft on right, rear -RH
Drive shafts on right, front and rear -RB
Optional entries
Coupling housing Coupling housing supplied separately -KG
Guide Recirculating ball bearing guide -KF
Heavy-duty guide HD - - HD18 - - - -HD18
- - - HD25 - - -HD25
- . - HD40 HD40 - -HD40
Slide, driven Standard slide*** -GK
(restricted stroke) - Extended slide** -GV
min. - max. [mm] 1..920 1..2900 | 1..3830 1..4250
for - Dust protection - -GA
DGE-...-ZR-KF-GV/ Standard slide**
DGE-...-ZR-KF-GA (1...1800)
Additional slide - Slide on left -KL
- Slide on right -KR
*  Special lengths on request.
** These versions include emergency buffers.
***Emergency buffers must be ordered separately with the accessories using the option “A”.
Example of ordering code
193 742 DGE-25-1200-ZR-LV-RK-KG-KF-GK-KR
193 742 = Part no. R = Toothed belt drive KG = Coupling housing
DGE = Type v = Drive shaft left, KF = Recirculating ball bearing
25 = Size front guide
1200 = Stroke length [mm] RK = Drive shaft GK = Basic design
right, none KR = Additional slide

on right
For accessories see following pages

01/04 - Subject to change - Products 2001 Festo AG & Co.
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Drives

Toothed belt drives DGE-ZR

Technical data

Toothed belt drives Type | DGE-...-ZR-KF-GK/-GV
Size |8 |12 |18 |25 | 40 |63
Mechanical data Design Electromechanical linear drive unit with toothed belt
Guide Recirculating ball bearing guide
Size Drive 8 [12 [18 [ 25 [40 [63
Heavy-duty guide -
Nominal stroke GK [mm] |1...650 1..1000 (1..1000 |1..3000* 1...4000* |1...4500*
(Y [mm] |- - 1..920 1..2900 (1..3830 |1..4250
Torques Drive torque [Nm] 10.08 0.18 0.5 2.6 9.7 42
Max. idling torque** [Nm] |<0.05 <0.08 <0.2 <0.5 <1 <4.5
Forces Max. feed force [N] |15 30 60 260 610 1500
Toothed belt Type [mm] | 5LL-2MR- | 8LL-2MR- | 10LL-2MR- [ 15LL-3MR- | 25LL-5MR- | 40LL-8MR-
70M-610 |45M-610 |[35M-610 ([35M-610 |[30M-610 ([30M-610
Indexing [mm] |2 2 2 3 5 8
Width [mm] |5 8 10 15 25 40
Tensile stress*** [%] [0.04 0.1 0.2 0.11 0.1 0.15
Effective radius & [mm] |10.18 12.09 16.55 20.05 31.83 56.02
Feed constant [mm/U] |32 38 52 63 100 176
Speed Max. speed [m/s] |3 3 3 3 3 3
Repetition accuracy [mm] [+0.08 +0.1
Mass moment of inertia Jo**** (for GK) [kg cm?] |0.025 0.058 0.247 0.81 5.25 50.7
Jo**** (for GV) kgem?] |- - 0.355 1.08 7.14 70.9
Jy per metre stroke lkg cm2/™] [0.003 0.009 0.021 0.078 0.45 3.6
JL per kg effective load lkg cm2/k8] [0.259 0.365 0.685 1 2.53 7.85
Jw for additional slide kgem?] |- - 0.17 0.38 2.68 24.34
Weight Basic weight (GK)***** [kg] [0.32 0.66 1.16 2.6 7.6 30.3
Basic weight (GV)***** kgl |- - 1.62 3.52 9.52 40.2
Per 100 mm stroke [kg] [0.095 0.14 0.26 0.47 0.94 2.6
Additional slide (KL/KR) kgl |- - 0.25 0.38 1.06 3.1
Materials Drive Profile barrel Anodised aluminium
End cap Anodised aluminium
Cover strip Stainless steel
Driver Anodised aluminium
Guide Profile -
End cap -
Slide Anodised aluminium
Guide rail Roller bearing steel Roller bearing steel,
corrotec coated
Ambient conditions Ambient temperature [°C] [-10...+40
Protection class Cover strip Top IP 40
(DIN 40 050) Underneath | IP 40 IP 42
At side IP 40
* Special lengths on request
**  Measured at a speed of 0.2 m/s
*** - At max. feed force
***% o= o + Ju x nominal stroke [m] + Ju X Meffective load [kg]
***** Including coupling housing and slide
01/04 - Subject to change - Products 2001 Festo AG & Co. 3.2-17



Toothed belt drives DGE-ZR

Typical application

Drives

Single axis application

Y

Products 2001 - Subject to change - 01/08
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Toothed belt drives DGE-ZR

Technical data

Maximum permissible acceleration
dependent on the effective load

DGE-...-ZR
DGE-...-ZR-KF
DGE-8-...
15
|
2|
=
S_
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2E \
S x| 6
S E
27 s N
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Effective load my_ [kg]
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Effective load my [kg]

- - - -vertical
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DGE-12-...

Max. acceleration
amax. [m/s?]

DGE-25-...

Max. acceleration
dmax [m/s?]

20

Drives

|

50

DGE-63-...

Max. acceleration
dmax [m/s?]

50
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172 3 4 5 6 7 & 9 10 1 12
Effective load my_ [kg]

\ N

10 20 30 40 50
Effective load my_ [kg]

40 80 120 160 200
Effective load my_ [kg]
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Drives

Toothed belt drives DGE-ZR

with slide

DGE-...-ZR-KF-GK/-GA

The forces and torques specified refer
to the centre of the guide rail.

The forces and torques indicated
must not be exceeded in the dynamic
range.

Special attention must be paid to the
cushioning phase.

Technical data

Maximum permissible static and dy-

namic characteristic load values

Fy Fz Mx My Mz If the toothed belt drive units DGE-...- <& Software tools
+ + + + <1 .@
Fymax,.  FZmax. ~ MXmax. Mymax. ~ MZmax. ZR-KF are subjected to more than two on CD ROM:
of the indicated forces and torques Pro Drive
Maximum speed: simultaneously, the following equa-
~ for recirculating ball bearing guides (KP): Viax. = 3 m/s tions must be satisfied in addition to
the indicated maximum loads:
Characteristic load values Type | DGE-...-ZR-KF-GK/-GA
Size |8 12 18 40 63
Force due to weight  Fymax. [N] |255 565 930 7300 14050
FZmax. [N] |255 565 930 7300 14050
Lateral torque MXmax. [Nm] |1 3 7 170 580
Longitudinal torque ~ Mymax. [Nm] |3.5 9 23 330 910
Torque Mzmax. [Nm] [3.5 9 23 330 910
2nd moment of area Lx [mm?] [16.9x103 | 46x103 172x103 551x103  [1908x103 [13677x103
Ly [mm4] | 7x103 21x103 73.7x103  [250x103  |875x103  |6987x103
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Drives

Toothed belt drives DGE-ZR

Dimensions
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—_— —— 7 a-f Emergency buffer NPE
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& L [6] Additional carriage
oo — DGE-18-...-KL/KR
15 01
20003 + = plus stroke length
B1 B3 B4 B5 B6 B7 B8 |[B11 [ B12 | B13 | B14 | D1 D2 D3 D4 D5 D6 D7 D8 D9
G} G} G} G} G} G} G}
+0.2 | 0.1 g6 +0.2 | H10 g7
8 20.5 8 16 4 13 215 | 32 7.3 5 - 12 4 2 3.2 4 12 M3 - 17 128.7
12 25 8 21 6 18.6 | 22 [36.5| 8.7 | 6.5 |22.7 |16.2 4 2 3.2 4 16 M3 M3 19 30
18 34 12 28 7 24 32 |50.5] 7.7 | 55 311 22 6 3 5.2 6 19 M5 | M4 25 44
D10 | D11 | D12 | D13 | H1 H2 H3 H4 H5 H6 H7 H8 H9 | H10 | H11 | H12 )2 L1 L2 L3
8 3.4 | M4 6 - 30 |26.5]23.1 8 9.8 [ 81 [355 ] 11 - 12 11 - 1.7 | 180 | 90 30
12 3.4 | M4 6 - 35.5 ( 32 [28.6 [10.5 [12.5 |11.8 |43.5 | 11 |13.1 | 14 11 - 0.7 | 216 | 108 | 33
18 5.5 | M5 12 M4 [49.8 |43.8 |37.6 | 14 17 [16.4 | 57 [15.5(21.8 | 17 |155 | 4.3 | 0.6 | 282 | 141 | 46
L4 L5 L6 L7 L11 | L12 | L13 | L14 | L15 | L16 | L17 | L18 | L19 | T1 T2 T3 T4 T6 T7 T8
+0.1 +4 1+0.1 | 0.1 max.
8 21 | 15.5 | 52 15 4 30 |27.5 5 9.7 | 3.2 52 - - 7 1.1 3.4 7 0.7 |27.5 -
12 24 17 64 15 4 39 29 5 11.3 | 4.8 64 - - 7 1.1 | 3.4 | 85 | 0.8 29 -
18 32 |23.5] 85 30 4 48.5 | 31.5 5 12.8 | 5.3 85 20 78 11 1.6 | 5.7 10 1.5 19 9
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PROCESNI STANICE

1. CHARAKTERISTIKA STANICE

Mechatronickd vyukova stanice obsahuje moduly, které v prabéhu pracovniho procesu
stanice obrobek otestuji a opracuji na otocném stolu s d€licim ustrojim. Stanice je fizena
pouze elektrickymi ak¢nimi ¢leny. Oto¢ny sttl s délicim ustrojim je pohénén stejnosmérnym
motorem. Pozice oto¢né desky stolu je fizena reléovym obvodem. Pozice desky stolu je
detekovana induk¢nostnim senzorem.

Na oto¢né polohovaci desce stolu, jsou obrabéné kusy testovany a vrtdny (brouSeny)
soucasn¢ na paralelnich pracovistich. Elektromagnet s dotekovou sondou a induk¢nostnim
senzorem kontroluje zda obrabéné kusy jsou vloZeny ve spravné pozici. V prib&hu vrtani
(brouseni), je obrabény kus ptidrzovan elektromagnetickym akénim ¢lenem.

Dokonéené obrobky jsou presunuty na dalSi stanici pomoci elektromagnetického
odd¢lovace (ttidici brany).

Stanice umozni pochopit provedeni a funkci Casto pouzivanych elektrickych akcnich
Clent a elektronickych senzoru. Lze ji vyuzit pro vyuku pfipojeni elektrickych obvodi,
sefizeni a nastaveni pozadovanych funkci a parametri, fizeni ¢innosti a diagnostiky.

Stanice je k fidicimu systému pfipojena pomoci kabelu XMA pftes ptipojovaci terminal.

2. SESTAVA STANICE

Modul testovani

Modul vrtani

Modul oto¢ného stolu

Ptipojovaci
terminal

Modul upinani

Modul oddélovade



3. TECHNICKA DATA STANICE

Elektrické napéjeni 24 V DC; 4,5 A

Pocet binarnich vstupil (signalll ze senzorli) 8

Pocet binarnich vystupt (signald pro akéni ¢leny) 8

Rozméry (Sitka x délka x vyska se stolkem v mm) 350x700x1200

4. STRUCNY POPIS CINNOSTI STANICE (sled krokii)

Deska oto¢ného stolu s délicim ustrojim se oto&i o 60°, jestlize obrobek je detekovan
v prvni pozici a po zmacknuti tlacitka START.

Elektromagnet vysune testovaci sondu a tim kontroluje, zda je dobie vloZzeny obrobek. Po
navratu sondy do vychozi polohy se otoény stil s d&licim Gstrojim oto&i o 60°.

Pokud je test v poradku (spravné orientovan a vlozen obrobek), upinaci zafizeni jej sevie.
Motor vrtacky zapnut, linedrni osa pohybuje vrtackou dolii. Pokud vrtacka dosdhne spodni
koncové polohy, piesune se po uplynuti nastavené doby do horni koncové polohy pomoci
linedrni osy. V ptipadé, Ze obrobek nebyl spravné vloZen, vrtacka se nezapina.

Vrtacka je vypnuta a upinaci zatfizeni je oteviené. Otocny stil s délicim ustrojim jej otoci
0 60°.

Elektromagneticky oddélovac preda obrobek k nésledujici stanici.

Tento sled krokl popisuje cyklus jednoho obrobku pti zpracovani. Obrobek je pak predan
na nasledujici stanici. Pracovni cyklus mtize byt znovu zahéjen.

Pokud spinac s klickem je v poloze AUTO, pokracuje stanice ve své ¢innosti az do
vyprazdnéni zasobniku.

5. VSTUPNI A VYSTUPNI SIGNALY STANICE (propojeni s PLC TSX Micro)

Pozice Popis Adresa PLC | Pozice | Popis Adresa PLC

PART AV | Detekce obrobku v %I1.0 K1 Relé spusténi vrtacky | %Q2.0
zakladni pozici

B1 Detekce obrobku %I1.1 K2 Relé spusténi motoru | %Q2.1
Vv pozici testovani stolu

B2 Detekce obrobku %I1.2 K3 Relé pohyb vrtacky %Q2.2
v pozici vrtani dold

B3 Detekce polohy stolu | %I1.5 K4 Relé pohyb vrtacky %Q2.3

nahoru

B4 Detekce vysunuti %I1.6 M4 Elektromagnet fixace | %Q2.4
testovaci sondy pod vrtackou

IP_FI Informace %I1.7 M5 Elektromagnet 9%Q2.5
z predchézejici stanice testovaci sondy

1B1 Mikrospina¢ polohy %I1.3 Mo Elektromagnet %0Q2.6
vrtacky oddé€lovace

1B2 Mikrospina¢ polohy %I1.4 IP_ N FO | Informace %Q2.7
vrtacky pro nasledujici stanici

Vstupy Vystupy




6. VSTUPNI A VYSTUPNI SIGNALY OPERATORSKEHO PANELU

(propojeni s PLC TSX Micro)

Pozice Popis Adresa PLC | Pozice | Popis Adresa PLC
Sl Start %I11.8 P1 LED start 9%0Q2.8
S2 Stop %I1.9 P2 LED stop %0Q2.9
S3 Auto/Man %I1.10 P3 LED QI %Q2.10
S4 Reset %I1.11 P4 LED Q2 %Q2.11
14 zditka %I1.12
15 zditka %I1.13
16 zditka %I1.14
17 zditka %I1.15
Vstupy Vystupy

7. POUZITY PROGRAMOVATELNY AUTOMAT
Kompaktni, modularni Fidici systémy TSX Micro s max. 484 vst./vyst.
pamét max. 128 k slov S5 s
méné jak 0,15 ps/instrukei
specifické funkce tidiciho systému:
v pocitani/polohovani,
v analogové fizeni/PID,
v' matematické funkce,
v fuzzy logika atd.
podpora nékolika druhti komunikaci
ochrana programu heslem :
Ve stanici je pouZit typ automatu fady TSX ma v zakladni verzi
12 binarnich vystupt

8. OPERATORSKY PANEL

Operatorsky panel umoziuje jednoduché operace se stanici. Pokud je pouzivan pro
n¢kolik propojenych stanic, umoziuje otevienou vyménu dalSich signali a informaci mezi
stanicemi.

Panel ma klavesnici s membranou a je ptfipojen k fidicimu systému pomoci kabelu XMG.
Dovoli pfipojeni az 16 vstupti a 16 vystupti.
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Operatorsky panel umozni vstoupit do procesu fizeni pomoci nasledujicich tlacitek:
START s elektroluminiscen¢ni diodou, spinacim kontaktem

STOP s vypinaci kontaktem

RESET s elektroluminiscenéni diodou, spinacim kontaktem

AUTO/MAN spina¢ s klickem a svételnych navesti Q1 a Q2, funkci definuje uzivatel



Téma:

Ukol:

Cil:

Montaz stanice procesni

Ukolem je popsat postup montdZe a provést mechanickou, elektrickou i pneumatickou
montaz stanice procesni. Zajistit rozdéleni a kontrolu dil¢ich montaznich ukolii v radmci
skupiny zaku.

Umét formulovat spravny technologicky postup montdze mechanické i elektrické ¢asti
stanice. Dodrzovat zésady bezpecné prace, pouzit vhodné nastroje a spravné s nimi
zachazet. Udrzovat prehlednost a pofadek na pracovisti. Zdokonalit se v tymové praci.

Doba feSeni: 2 hodiny

Zpusob hodnoceni: Bodovaci systém. Pocet bodl uvedenych u kazdého tukolu pfislusi jejimu

bezchybnému vyfeSeni. Pfi neuplném, CasteCném fesSeni je umérné piidélen nizsi pocet
bodii. Ze souétu bodii se odviji vyslednd znamka. Zak je informovan o zptisobu hodnoceni
1,,vaze* jednotlivych dil¢ich ukoli prostfednictvim zadéavaciho listu. Dodrzeni bezpe¢nosti
prace, pouziti spravnych nastroji i postupli a celkovy vysledek Cinnosti je zohlednén
v bodovém zisku z otazek 5, 6, 7.

Podklady ucitele:
— Navod k obsluze stanice procesni — ptislus$na kapitola a instrukce na dodaném CD.
Podklady zaka:
— List zadani
— Pracovni listy zdka
— Sestava stanice manipulace
— Elektrické schéma
— Pneumatické schéma
Metodické poznamky:
1. Pfed feSenim ulohy provedeme vyklad a praktické pfedvedeni montaze, Zaci si maji moznost

psat poznamky.

Zaci si samostatné a ve skupiné provedou montaz stanice za kontroly ucitele.

Jiz béhem vykladu a procvicovani maji zaci k dispozici pisemné materidly: sestavu stanice a
elektrické schéma.

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

Pozornost vénujeme pripravé vychoziho stavu. DoporuCujeme odmontovat jednotlivé
moduly, senzory a veskera snadno odstranitelna elektricka propojeni.

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



Uloha &. 1 Montaz stanice procesni

Jmeno, Tiida Datum
piijmeni
Zadani Maxo. Hodnoceni
bodi
1. Charakterizujte stru¢né (v bodech) vychozi stav stanice pfed montazi. 15
2. Napiste technologicky postup montaze mechanické ¢asti stanice. 15
3. Napiste technologicky postup montaze elektrické ¢asti stanice. 15
4. Napiste technologicky postup montaze oto¢ného stolu. 15
5. Proved'te montdz mechanické ¢ésti stanice. 20
6. Proved'te montaz elektrickych prvkii a propojeni stanice. 20
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 buriky, tento a kazdy pracovni list podepiSte
e Odpovédi zapisujte vyhradné na pracovni listy
¢ Do podkladi (obrazky, schémata) Zadnym zpiisobem nezasahujte

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




Uloha ¢. 1 Montaz stanice procesni

Pracovni list ¢. 1

K otazce ¢. 1




Uloha ¢. 1 Montaz stanice procesni

Pracovni list ¢. 2

K otazce ¢. 3




Uloha &. 2

Téma: Montaz a serizeni vrtaciho modulu

Ukol: Uloha je zamétfena na kompletni montaz, sefizeni a ustaveni vrtaciho modulu pro
bezchybnou funkci brouseni obrobku.

Cil: Prokazat znalost sestavy vrtaciho modulu i fungovani jednotlivych ¢asti. Umét spravné
pojmenovat pouZzité prvky v modulu. Stanovit technologicky postup sefizeni. Spravné volit
nastroje, ukazat praci s nimi. Provést vlastni sefizeni a ovéteni funkce pii brouseni otvoru
obrobku (vlastni brouseni je pouze simulovano).

Doba feseni: 4 hodiny

Zpisob hodnoceni: Bodovaci systém. Pocet bodil uvedenych u kazdého tkolu pfislusi jejimu
bezchybnému vyfteseni. Pii netiplném, castecném feseni je umérné ptidélen nizsi pocet bodi. Ze
souétu bodii se odviji vysledna znamka. Zak je informovan o zptisobu hodnoceni i hodnot&
jednotlivych dil¢ich ukolii prostiednictvim zadavaciho listu.

Podklady ucitele:

Navod k obsluze stanice manipulace

Podklady zaka:

List zadani

Pracovni listy

Obrazek 1 s oznacenim cCasti, kterych se setfizovaci tkon tyka
Sada nastroji

Stanice manipulace

Metodické poznamky:

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

2. Jiz béhem vykladu maji Zaci k dispozici sestavu stanice.

3. Ukol je rozvrzen do dvou &asti. Prvni &ast se tyka pisemného zpracovani zadanych tkold,
druha ¢ast zahrnuje praktické provedeni ulohy.

4. Pisemna Cast je zpracovana individualng.

5. Praktickou montaz a setizovani provadét pouze v izké skupince zaki.

6. Posuzujeme predevsim:

Dodrzovani technického postupu

Peclivost prace

Spravné pouzivani néstroji

Vysledek ¢innosti — bezchybné a piesné fungovani vrtaciho modulu a upinaciho
zatizeni



7. Pfed zahajenim praktického cviceni provede ucitel tyto Gipravy na stanici:
= Uvolni kabely ze sponek
= (Odpoji vodic¢e od koncovych spinacii 1B1 a 1B2
= Uvolni a pfesune koncové spinace linearni osy do krajni polohy na listé.
= Odmontuje listu s koncovymi spinaci linearni osy
= Modul vrtac¢ky uvolni ze zdkladni desky a vysune z nastavené polohy.
= (dpoji konektor elektromagnetu M4
= Uvolni drzék elektromagnetu M4 ve stojanku
= Uvolni modul upinéani ze zakladni desky.

8. Nastroje

= Sroubovék 3,5
= Sestihranné klice (imbus) velikosti 3 a 4 mm
= KIli¢ matkovy velikosti Smm

9. Ramcovy postup montaze a nastaveni:
= Pfipevnit liStu s koncovymi spinaci linearni osy.
= Pfipojit vodice ke koncovym spinac¢iim 1B1 a 1B2.
= Spravné nastavit modul vrtacky proti sttedu otvoru v rameni otocného stolu.
= Pohybujte vrtatkou k hornimu koncovému dorazu.
= Posunte mikrospina¢ v otvoru nosné¢ho drzéku do polohy kdy dojde k sepnuti
= Dotahnéte upeviiovaci Srouby
= Pohybujte vrtackou k spodnimu koncovému dorazu.
= Posuiite mikrospina¢ v otvoru nosného drzaku do polohy kdy dojde k sepnuti.
= Dotahnéte upevilovaci Srouby.
= Start zkousi chod pro kontrolu jestli mikrospinace jsou umisténé spravné (pohyby
vrtackou nahoru/dolt).

v ow

Béhem setizovani prubézné kontrolovat pfesnost a funkcnost ¢innosti stanice.



Uloha ¢&.: 2. Montaz a sefizeni vrtaciho modulu

Jméno,
pfijmeni TFida Datum
Max. Hodnoceni
Zadéani bodl
1. Pojmenujte oznacené ¢asti vrtaciho modulu a velmi struéné€ charakterizujte 10
funkci kazdé pozice.
2. Napiste technologicky postup sefizeni vrtaciho modulu pro bezchybnou 30
funkci. K popisu mizete vyuzit znac¢ky pozic uvedenych v bodu 1.
3. Proved’te sefizeni a vrtaciho modulu a upinaciho zatizeni, odzkousejte 50
funkci a predvedte.
4. Popiste postup ovéteni funkce vrtaciho modulu po sefizeni. 10
Soucet
bodl
Vysledna
znamka
Hodnotici tabulka
Soucet bodil 100 - 91 90 — 80 79 — 65 64 — 40 39-0
Znamka 1 2 3 5
Poznamky k feSeni:

= Vypliite Citelné pouze silné oramované bunky
= QOdpovédi zapisujte vyhradné na pracovni listy

= Do podkladi (obrazky, schémata) Zadnym zpiisobem nezasahujte

Podpis zdka ..ol Vyhodnotil (datum, podpis) ..........ccceevviiiiiiiiiiinn...




Uloha &.: 2. MontaZ a seFizeni vrtaciho modulu

Jméno,
pfijmeni

Tfida

Datum

Pracovni list ¢&.
Otazka ¢.1

Otazka ¢.2




Uloha &.: 2. MontaZ a seFizeni vrtaciho modulu

Jméno,
pfijmeni Tfida

Datum

Pracovni list &. | |
Otazka ¢.2

Otazka ¢.4

Podpiszaka ...............coeeeeennll.




Sestava modulu vrtacky



Téma: Serizeni stanice procesni

Ukol: Ukolem je popsat postup sefizeni indukénich a kapacitnich senzortl, nastaveni koncovych
nasledné¢ veskera nastaveni prakticky provést.

Cil: Umét formulovat spravny technologicky postup setfizeni senzort a jejich piipojeni. Ziskat
zkuSenosti v sefizovani identifikacnich bodli a senzort 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, Caste¢ném feSeni je imérné 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. Pokud nebude zajisténa sprdvna funkce senzori, je zak hodnocen
stupném 5

Podklady ucitele:
— Navod k obsluze stanice manipulace — ptislusné kapitoly

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 prvkd, 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.

4. Doporucujeme, aby skupina zak 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 zaklim problémy.



Uloha &. 3 Serizeni stanice procesni

Jmeno, Trida Datum
piijmeni
Zadani Maxo. Hodnoceni
bodi
1. Charakterizujte heslovité predpoklady (vychozi podminky) a postup 5
nastaveni induk¢nostniho senzoru polohy stolu.
2. Charakterizujte heslovité pfedpoklady (vychozi podminky) a postup 5
nastaveni kapacitniho senzoru v poloze testovani.
3. Charakterizujte heslovité predpoklady (vychozi podminky) a postup 5
nastaveni induk¢nostniho senzoru testovani.
4. Charakterizujte heslovité predpoklady (vychozi podminky) a postup 5
nastaveni kapacitniho senzoru v poloze ptesunu z pfedchéazejici stanice.
5. Charakterizujte heslovité predpoklady (vychozi podminky) a postup 5
nastaveni kapacitniho senzoru v poloze vrtani.
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) ...........ocevvviiiiiiiiiiinn...
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Pracovni list ¢. 1

K otazce ¢. 1
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Pracovni list ¢. 2

K otazce ¢. 3
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Pracovni list ¢. 3

K otazce ¢. 5

K otazce ¢. 6

Nastaveni induk¢nostniho senzoru polohy Stolu .........ooiiiiiiiii i




Uloha ¢&. 4
Téma:  Rizeni vrtaciho modulu procesni stanice

Ukol: Ukolem je vytvofit program pro fizeni vrtaciho modulu procesni stanice. Spravné popsat
funkci vrtactho modulu a na jeho podkladé vytvofit algoritmus fizeni pomoci funkénich
diagramti.

Cil:  Zvladnout spravnou odbornou terminologii dle CSN EN 6831131.3 i jasnou stru¢nou
formulaci technického problému. Orientovat se v elektrickém schématu, pfipojeni
k programovatelnému automatu. Pracovat vrezimech on-line 1 off-line, navazat
komunikaci a vytvofeny fidici program v jazyce reléovych symboli nebo v jazyce
instrukci odsimulovat a predvést.

Doba feSeni: 6 hodin

Zpisob hodnoceni:
Bodovaci systém. Pocty bodl uvedené u kazdé otazky pfislusi jejimu bezchybnému
vyfeSeni. Pfi netplném CasteCném feSeni je tmérné piidelen nizsi pocet bodi. Ze souctu
bodli se odviji vyslednd znamka. Zak je informovan o zptisobu hodnoceni i vaze
jednotlivych otazek prostfednictvim listu zadani.

Podklady uditele:
- Navod k obsluze procesni stanice kapitoly 2 az 5, ptiloha el. schéma)

Podklady Zaka:
— List zadani
Pracovni listy zaka
Sestava procesni stanice
Tabulka fyzickych vstupt a vystupt
Ptiru¢ka TSX Micro

Metodické poznamky:
1. Pied feSenim Ulohy bude proveden vyklad, Zaci si maji moznost psat poznamky.
2. Diskuse skupiny zaki k popisu sestavy. Zaci se vzajemné se dopliuji i hodnoti.
4. Otazky 1 az 3 musi zak pisemné zpracovat do pracovnich listl., pak mizZe piejit ke
stanovenym otdzkam 4 az 7. Dokumentace programu bude soucasti odevzdavanych
pracovnich listi.
5. Otazky je mozno dopliovat a upravovat s ohledem na zaméfeni zaméstnavatelskych
firem a v oblastech, které ¢ini Zaklim problémy.



Uloha &.: 4 Rizeni vrtaciho modulu procesni stanice

Jméno,
pfijmeni TFida Datum
Max. Hodnoceni
Zadani bod
1. Dopliite tabulku vstupt a vystupti o symbolické adresy a o funkéni bloky a 5
vnitini pamétoveé promeénné
2. Popiste sled kroku stanice 15
3. Vytvoite sekven¢ni diagram GRAFCET podle sledu krokti stanice 15
4. Sestavte program fizeni v jazyce reléovych symboll (listu instrukei) 20
5. Prepiste program v rezimu off-line a navazte komunikaci s PLC, proved'te 15
simulaci
6. Vytvoite dokumentaci feSeni 10
7. Pfedved’te funkci stanice 20
Soucet
bodli
Vysledna
znamka
Hodnotici tabulka
Soucet bodil 100 -91 90 — 80 79 — 65 64 — 40 39-0
Znamka 1 2 3 5

Poznamky k feseni:
= Vypliite Citelné pouze silné oramované burky
= Odpovédi zapisujte vyhradné na pracovni listy

= Do podkladu (obrazky, schémata) Zadnym zpiisobem nezasahujte

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




Uloha &.: 4 Rizeni vrtaciho modulu procesni stanice

Jméno,
pfijmeni Tfida Datum
Pracovni list &. | |
Otazka ¢.2
Cislo Popis kroku Poznamka

kroku




Uloha &.: 4 Rizeni vrtaciho modulu procesni stanice

Jméno,
pfijmeni TFida

Datum

Pracovni list &. | |

Otazka ¢.1

Pozice Symbolicka adresa | Fyzicka adresa

Popis, poznamka
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Jméno,
pfijmeni TFida Datum

Pracovnilist &. | |

Start
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Jméno,
pfijmeni TFida Datum
Pracovnilist &. | |
A7

8

9

10

11

12

13
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Jméno,
pfijmeni TFida Datum

Pracovnilist &. | |







Uloha &. 5
Téma:  Rizeni procesni stanice

Ukol: Ukolem je vytvofit program pro fizeni procesni stanice pii postupném opracovavani pouze
jednoho obrobku. Spravné popsat funkci stanice a na jeho podkladé vytvofit algoritmus
fizeni pomoci funk¢nich diagramt.

Cil:  Zvladnout spravnou odbornou terminologii dle CSN EN 6831131.3 i jasnou stru¢nou
formulaci technického problému. Orientovat se v elektrickém schématu, pfipojeni
k programovatelnému automatu. Pracovat vrezimech on-line 1 off-line, navazat
komunikaci a vytvofeny fidici program v jazyce reléovych symboli nebo v jazyce
instrukci odsimulovat a predvést.

Doba feSeni: 6 hodin (domaci priprava)

Zpisob hodnoceni:
Bodovaci systém. Pocty bodl uvedené u kazdé otazky pfislusi jejimu bezchybnému
vyfeSeni. Pfi netplném CasteCném feSeni je tmérné piid€len nizsi pocet bodi. Ze souctu
bodii se odviji vyslednd znamka. Zak je informovan o zptisobu hodnoceni i vaze
jednotlivych otazek prostfednictvim listu zadani.

Podklady uditele:
- Navod k obsluze procesni stanice kapitoly 3 az 5, pfiloha el. schéma)
- CD ROM FESTO MPS® Release C

Podklady Zaka:
— List zadani
Pracovni listy zédka
Sestava procesni stanice
— Tabulka fyzickych vstupti a vystupt
— Prirucka TSX Micro

Metodické poznamky:
1. Pfed fesenim tlohy bude proveden vyklad, Zaci si maji moznost psat poznamky.
2. Diskuse skupiny zakt k postupu feseni. Zaci se vzajemné se dopliiuji i hodnoti.
4. Otazky 1 az 3 musi zak pisemné zpracovat do pracovnich listl., pak mize ptejit ke
stanovenym otdzkam 4 az 7. Dokumentace programu bude soucdsti odevzdavanych
pracovnich listu.
5. Otazky je mozno dopliiovat a upravovat s ohledem na zaméfeni zaméstnavatelskych
firem a v oblastech, které ¢ini zakiim problémy.



Uloha &.: 5 Rizeni procesni stanice

Jméno,
pfijmeni TFida Datum
Max. Hodnoceni
Zadani bod
1. Dopliite tabulku vstupt a vystupti o symbolické adresy a o funkéni bloky a 5
vnitini pamétoveé promeénné
2. Popiste sled kroku stanice 20
3. Vytvoite sekven¢ni diagram GRAFCET podle sledu krokti stanice 10
4. Sestavte program fizeni v jazyce reléovych symboll (listu instrukei) 20
5. Prepiste program v rezimu off-line a navazte komunikaci s PLC, proved'te 15
simulaci
6. Vytvoite dokumentaci feSeni 10
7. Pfedved’te funkci stanice 20
Soucet
bodli
Vysledna
znamka
Hodnotici tabulka
Soucet bodil 100 -91 90 — 80 79 — 65 64 — 40 39-0
Znamka 1 2 3 4 5

Poznamky k feseni:

= Vypliite Citelné pouze silné oramované burky
= Odpovédi zapisujte vyhradné na pracovni listy
= Do podkladu (obrazky, schémata) Zadnym zpiisobem nezasahujte

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




Uloha &.: 5. Rizeni procesni stanice

Jméno,
pfijmeni

Tfida

Datum

Pracovni list &. | |

Otazka ¢.1

Pozice Symbolické adresa | Fyzicka adresa

Popis, poznamka
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Jméno,
pfijmeni Tfida Datum
Pracovnilist &. | |
Otazka ¢.2
Cislo Popis kroku Poznamka

kroku
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Jméno,
pfijmeni TFida Datum
Pracovni list &. | |

Cislo Popis kroku Poznamka

kroku
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Jméno,
pfijmeni Tfida Datum
Pracovni list &. | |
Otazka ¢.3
1
Start

2

3

4

5

6

7

A8
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Jméno,
pfijmeni

Tfida

Datum

Pracovni list &. | |

AT

10

11

12

13

A14
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Jméno,
pfijmeni

Tfida

Datum

Pracovni list &. | |

A13

14

15

16

17

18

19
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Jméno,
pfijmeni

Tfida

Datum

Pracovni list &. | |




Uloha &. 6
Téma:  Rizeni procesni stanice

Ukol: Ukolem je vytvofit program pro fizeni procesni stanice pii sou¢asném opracovavani vice
obrobkl. Spravné popsat funkci stanice a na jeho podkladé vytvofit algoritmus fizeni
pomoci funk¢nich diagrami.

Cil:  Zvladnout spravnou odbornou terminologii dle CSN EN 6831131.3 i jasnou stru¢nou
formulaci technického problému. Orientovat se v elektrickém schématu, pfipojeni
k programovatelnému automatu. Pracovat vrezimech on-line 1 off-line, navazat
komunikaci a vytvofeny fidici program v jazyce reléovych symboli nebo v jazyce
instrukci odsimulovat a predvést.

Doba feSeni: 6 hodin (domaci priprava)

Zpisob hodnoceni:
Bodovaci systém. Pocty bodl uvedené u kazdé otazky pfislusi jejimu bezchybnému
vyfeSeni. Pfi netplném CasteCném feSeni je tmérné piidelen nizsi pocet bodi. Ze souctu
bodi se odviji vyslednd znamka. Zak je informovan o zptisobu hodnoceni i vaze
jednotlivych otazek prostfednictvim listu zadani.

Podklady uditele:
- Navod k obsluze procesni stanice kapitoly 3 az 5, pfiloha el. schéma)
- CD ROM FESTO MPS® Release C

Podklady Zaka:
— List zadani
Pracovni listy zédka
Sestava procesni stanice
— Tabulka fyzickych vstupti a vystupt
— Prirucka TSX Micro

Metodické poznamky:
1. Pfed fesenim tlohy bude proveden vyklad, Zaci si maji moznost psat poznamky.
2. Diskuse skupiny zakt k postupu feseni. Zaci se vzajemné se dopliiuji i hodnoti.
4. Otazky 1 az 3 musi zak pisemné zpracovat do pracovnich listl., pak mize ptejit ke
stanovenym otdzkam 4 az 7. Dokumentace programu bude soucdsti odevzdavanych
pracovnich listu.
5. Otazky je mozno dopliiovat a upravovat s ohledem na zaméfeni zaméstnavatelskych
firem a v oblastech, které ¢ini zakiim problémy.
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Jméno,
pfijmeni TFida Datum
Max. Hodnoceni
Zadani bod
1. Dopliite tabulku vstupt a vystupti o symbolické adresy a o funkéni bloky a 5
vnitini pamétoveé promeénné
2. Popiste sled kroku stanice 20
3. Vytvoite sekven¢ni diagram GRAFCET podle sledu krokti stanice 10
4. Sestavte program fizeni v jazyce reléovych symboll (listu instrukei) 20
5. Prepiste program v rezimu off-line a navazte komunikaci s PLC, proved'te 15
simulaci
6. Vytvoite dokumentaci feSeni 10
7. Pfedved’te funkci stanice 20
Soucet
bodli
Vysledna
znamka
Hodnotici tabulka
Soucet bodil 100 -91 90 — 80 79 — 65 64 — 40 39-0
Znamka 1 2 3 4 5

Poznamky k feseni:

= Vypliite Citelné pouze silné oramované burky
= Odpovédi zapisujte vyhradné na pracovni listy
= Do podkladu (obrazky, schémata) Zadnym zpiisobem nezasahujte

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

Tfida

Datum

Pracovni list &. | |

Otazka ¢.1

Pozice Symbolické adresa | Fyzicka adresa

Popis, poznamka
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Jméno,
pfijmeni Tfida Datum
Pracovnilist &. | |
Otazka ¢.2
Cislo Popis kroku Poznamka

kroku
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Jméno,
pfijmeni TFida Datum
Pracovni list &. | |

Cislo Popis kroku Poznamka

kroku
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Jméno,
pfijmeni Tfida Datum
Pracovni list &. | |
Otazka ¢.3
1
Start

2

3

4

5

6

7

A8
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Jméno,
pfijmeni

Tfida

Datum

Pracovni list &. | |

AT

10

11

12

13

A14
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Jméno,
pfijmeni

Tfida

Datum

Pracovni list &. | |

A13

14

15

16

17

18

19
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Jméno,
pfijmeni

Tfida

Datum

Pracovni list &. | |






