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EHUX QD Y GRPt aH RGHY]GiQtP GLSORPRYp SWiiFHH VR
SRGOH ]JiNRQD p 6E R Y\VRNéFK 4aNROIFK D R ]P
]JINRQ R Y\VRNéFK a@aNROIFK YH ]Q Qt SR]G MatFK SU
YEVOHGHN REKDMRE\
EHUX QD Y GRPt aH GLSORPRYOHNWRHR @ K BN A XGIHRG R By D1t
LQIRUPDpPQtP V\VWpPXUHIRQWQIPXi QDKOpGQXWt &H
GLSORPRYp EDNDOi VNp SUiEKpBEX GNHQ XIORAGI Q) IYNXOW
LQIRUPDWLN\ 8QLYHU]JLW\ 7RPidH %DWL YH =0tQ D Ml
S WU F
E\O D MVHP VIWPPKERB RD/VPRML GLSORPRYRX SUIFL VI
6E R SUIYX DXWRUVNpP RS8UYWHRFKXWRXNLN &RV DF
Q NWHUéEFK ]JINRQ$ DXWRUVNE JIiNRQ YH ]Q Qt SR]G M
odst. 3;
EHUX QD Y GRPt aH SRGOH RGVW DXWRUVNpPpKR
X]DY HQt OLFHQpPQt VPORXY\URNIDKKt AENRBRQGMNR GtDE
]JiNRQD
EHUX QD Y GRPt aH SRGOH ¢ RGVW D ®XWRUVI
GLSORPRYRX SUiIiFL QHERVMSIRMRXWYQ B A MINRDUEFWAED KL ONL F H (
VPORXYD X]DY HQUnietitouP@RRXaB %DWE WHP =®HQY\URY Qi
S tSDGRAKR HQptWR 9B ~KUDGX QiNODGS$ NWHUp E\O\
%DWL YH =0tQ QD Y\WYR HQt GtOD Y\QDORaHQ\ Da G
S HGP WHP WpWR OLFHQpPpQt VPORXY\
EHUX QD Y GRPt ENORSRNXG/'\SUDFRYiQt GLSORF
Y\ X4AaLWR VRIWZDUX SRVN\WWQXWpKR 8QLYHU]JLWRX 71
SUbMHNW\ SRX]H NH VWXGLMQtP D Yé&]NXPQéP ~pHOS$P
Y\XaLWt QHO]J]H YéVOHGN\ GLSORPRYp EDNDOi VNp
~pHOS$P
EHUX QD Y GRPt aH SRNXG MH YEVWXSHP GLSORPRYp
SRYDA&XMt VIS UDFHRXRMWW& L ]GURMRYp NyG\ SRS VRX
VNOiIGi 1HRGHY]GiQt WpWR VRXJHRWKiM$HIH BEOW IBESY R

SURKOD&axXxML

f
f

4H MVHP QD GLSORPRYp SUIFL SUDFRYDO VDPRVWDW
VS tSDG SXEOLNDFH YEVOHGNS$ EXGX XYHGHQ MDNR V
4H RGHY]GDQi YHU]H GLSORPRYp SUiFH D YHU]H HOHI
WRWRA&Qp

9H =0dr@ 9. 5. 2019 'DQLHO ,&#W.XaND

podpis diplomanta



$%675%.7

3UiFH VH ]DP XMH QD ]JSURYR]Q Qt HOHNWURSQHXPDWLI
SUDFRYL&W NWHUé& EXGH Y\X&tYiQ S L YéXFH DXWRPD)
6RXPiVWt SUIFH MH Y\WYR HQtP GRVXG QHHHRGWW X M FW D\
VIWYR HQt JiINODGQtKR SRSLVX MHGQRWOLY&FK SUYNS$ P
R4&LYHQt D GLDJQRVWLND FHOpKR PRGHOX NWHUp REVDF
D GOH SRADGDYNS$ ]DGDYDWHOH Y\WYR HQt QRYpKR NRI
SRMHQt PRGHOX QD H[WHUQt 3 feograb@n\GeRy¢arstrdk@rovaH ]D M|
QpKR W H[4sahupe rafickpanel SRYOiGiQtP D LQGLNDFY BUWXS$ L
jSoUWEBDYU&HQ\ D Y\SUDFRYiQ\ ODERUDWRUQt ~ORK\ SUR
EXGH SRXALW S L YéEXFH DXWRPDWL]DFH QD 6W HGQt SU:

.OtpRYiI VORYD 9é&XN®RY 6 RPYRIGH BRC DECOYDéMt =SURYR]Q Qt

$%675$&7

Work with a focus on commissioning ah electro-pneumatic model of storage workspace
which will be used in the teaching of automation and programmable logic controllers. Part
of the work is the creation of the non-existent technical documentation for the model and
also creating a basic description of the individual elements of the model for teaching pur-
poses. The main part is the revival and diagnostics of the whole model, which includes ver-
ification of the function of individual components and according to the client's requirements,
creation of a new communication interface, which allows the model to be connected to an
external PLC. Diagnostics is provided by a program in a structured text language that in-
cludes a control panel and an input and output indication. Also, laboratory tasks for teaching
purposes are designed and developed. The practical output of the work will be used in teach-

ing automation in high school.

Keywords: Educational model, Storage workplace, PLC, TECO Foxtrot, Commissioning
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]D RGERUQpP NR@XDVBRPHRFUDG\YHGHQt GLSORPRYp SUIF
6W HGQt SUSP\WVORYp 4NROH =0tQ D MHMtP |[DP VWQDQF$

SURKOD&XML aH RGHY]GDQi YHU]J]H GLSORPRYp SUiFH D
MVRX WRWRAaQp
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7DWR SUiFH VH |DEéYi |SURYR]Q QtP YEXNRYpKR PRGHOX
QRVWL 6WUR]D &tOHP MH PRAQRVW tGLW WHQWR PRGH
HOHNWURSQHXPDWLFNé& PDQLSXO Daupmatizscd/ p A QAWSRS V REWM|
QHE\O RY&AHP Y\XatYiQ MHOLNR& REVDKRYDO QHVWDQGTEL
YKRGQp 7DNp QHE\OD RG SR t]JHQt RY I@ERXQWRHL PR
SY\EUDQRX W tGRX 3/&QDVWHUBGtOPRE&, X MAWDHF R pKFRS$ VW
GDUGL]JRYDQéFK MD]J\N$ SRGOH QRUP\ &RGHV\V "'"iOH PRC
taci, krom [INODGQtKR HRMUM X

7THRUHWLENiI piVW WpWR SUiIFH VH ]|DEéYi W poBlBsWetieR- D X W R
WULFNp D SQHX\PPWMWHNR SURRIUDPRYDWHOQéFK DXWRPD
]JRYDQéPL SURJUDPRYDFtPL MD]\N\ D PRaQRVTDPALRN RIFX\Q
URYREBVDKXMH FHONRYRX DQDOé]X YEXNRYpKR PRGHOX
NWHUp PRGH3IUREBEWHIOXMMHY RUE\ ~ORK MHVRERE ¥BD® R M.t FGtLX
SUR SWBPERRUDWR L D WYRUEX ODERUDWRpPpMRFKi VW R KM H3
GXFKé SRSLV SRXaLWéFK VRIWZDURYéFK QiVWURMS$

SBUDNWLFNi piVW SRSLVXMH WYRUEX piVWt WHFKQLFNp C
DQD@®édélu. URP WIFRKRVXMH QiYUK D YEUREX NRPXQLNDF
SSRSLVHP YVD]HQt GR PRGHOX D ~SOQp GLDJQRVWLN\ I:
VRIWZDUX S RPLE RoStRIMAINIIVWR piVSIRSMH W DWPRUED ODERU|
vsouladu sGLGDNWLFNéPL ]JiVDGDPL 7\ SRWORXRAtPRHBIMR §
XFH =iY UHP E\OD SRSVIiQD PR&aQi UR]Jat HQt PRGHOX N\
PRGHO S$VRE&OSOXFRIIORCERWQEP GRMPHP
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1 35267 ('.< $8720$7,=$&(

$XWRPDWLFNp tJHQt SRVWXSQ RPH]XMH ~pDVW pORY N
t]HQt SNRPIS®LNRY D Qo L IVWAIMHSMHBR XpHQt OLG YW@ KR ID
AHQt SURGXNWL YIEMM BN MHp/ Q RAVDKL P R SRRAVIV HSAUL FFKH SYU R
Y ND QHPR&Q&FK QHER ]DWtP QH G R VNDGIMN-REERERI®- $ X W R
QDQpPQ QiINODGQi QD SURVW HGN\ RK aH R I MR G RO\

3URVW HGNHP DXWRPDWL]DFH MH P\aQudkQi dtBnagaeROL S U
QpKR V\VWpRXVVWHIRWRAQp UR]G OLW VOPSBGCEVH VWP M JU D
bW\ YUVWYpKR PRGHOX 6WXSQ WHNVE/®R WHVWXGKQ] DY QtLE
VNé VIVWpP UHJXODpQt Dpeti®@i€t VIVWpP D QHMQL&At

’’’’’

REsumcm A RIDICI SYSTEM

HIREINEECIE

PERIFERIE - CIDLA, AKCNI CLENY,DALKOVE OVLADANI

2EUIJHNV\ YUVWYp XVSR iGiQt LQWHJURYDQpKR V\V

2EUIJHMREUD]XMH LQWHJUDpPQt XVSRBRGDGHEVRWWPKR % RGR
QtKiBPQ NWHU@ EéYi UHDOL]RYLQ IR i WREGERGQLINR DRIR E L
JRYDFtPL UR]JKUDQtPL OpHO WRKRWR VW XGIQ8 aWMAK.S/RKF S
DatazWRKRWR VWXSQ PRKRX E&W GiOH DQDO\WLFN\ ]SUDI
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1L44tP VWXSQ P NWHUé& WDNp E&Yi S LSRMHQ GR SRGQL
NWHUé& REVDKXMH E &4Qi 3& D |[DML&"XMH YL]XDodto]DFL D
VWXSQL MVRX Y\X4LWD SUR RY GRX QL IDXG\LN SHH GYWRNY W b
JLEN\ QDFKi]JHW QDS tQH®EBO WM R DEAMVORIFEWL]RYDQpKR V\'
QpKR ]JiVDKX GR VI\VWpPX 8 S HGFKR]tKBEAVEXGR PMKE QDR
JtVNDW .Ni@EHNROL

1D VWXSQL VH QDKi]Jt E 4Qp tGtFt VIVWpP\ MDM&® MH SL
UHJXOIWRU\ SUS$P\VORWXSHRpI{WPDHHSHPEMH UHJIXODFL I
VWXSQ 7HQ REVDKXMH SHULIHUQt S tVWURMH DNpQt p

Podle sKpPORMBUI I RRKRX EEW VI IDVMWQLEXRBODO pPYVVWRp RO L
QtKR MHGLQpKR WNMHFtIGRFV\W\W VP QD K Y D PHVQV QX E NV \NVRVAS
cemiD YODVWQtP HAHQtP ORNRO® DFRKH SURNEDMMESR VH IXQJIR
WpPX JOREiIOQt MVRX S HGIiYiQ\ VXEV\VWpP\ GR FHOpKR
MH PRAQp QDG DGLW MLQé V\VWpP QDS tNODG MDNR X L

VS tSDG MHGQRGXFKEFK GLVWULEXRYDQ&FK V\WgePX MH
FK\WUp SUYN\ NRPXQLNXMt PH]L VHERX SRPRFt MHPGQRG
P$4H EEW GRFtOHQR VOMWHOt QRNXPEHRN WYDFH VORALWRV)
OLYRVWL XU\FKOHQt LQVWDODFH GtN\ Y\d4tPX SRPWX SL
NRYEFK WR V\WWpPHFK P$&8H E&éW UHDOL]RYiQD YH IRUP
ND&Gé VXENDAEBEP VEEW YtMHSDXWRYREKRX Q MDNpKR JH \
PXVt QDVWDW NRODSV V\VWpPX FHOpKR

V WDNRYpPWR S tSDG VH QD QFHM @rkipa tNPWHdNDH S G bvtA X &t Y T
L YtFH IXQdoEseM@WNRBRNPQt pOHQ\a pracodd @R EPL I\JLNiOQt
YHOLpLQDPL =DWtPFR X VHQ]JRU$ MH SRW Hiedulaeei@tPDW
RYOi&sQmMiVSRMHQpP DNPOREIMED¥MIEFK DXWRPDWL]RYDQEéFK
SRPRFt Wt YHOLPLQ (OHNWWUBXPLRDES WODN UWRS®OLAQ
(tlak plynu).
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1.1 (OHNW WLGFHPPDWLFNp VLJIQiO\

3t t]HQt MH SRW HEQp $\WWpPDW DB\ R BRDROGKEM t \WWRNW R
YiQt LQIRUPDFH SUREtKi SRPRFt VWDQGDUGL]RYDQE&FK \
GLILWiOQt R\D) PARQRYHM QLW MHGHQ QD GUXKé SRPRFt $
ORJ S HYRGQtNS$

6LJQiO\ MH PR&Qp SUHJHQWRYDW SURFHQWXimeumMDNR F
WLFNpP VDVWAPXQD-ORJRWER GLJLWi@@O (logOIR B tNODG UH
SUH]JHQWDFH VLJQlaotel.H JREUD]HQ Y

Tabulka13 tNODG\ KRGQRW PD[LPD D PLQLPMZ/LJQIOX

3RGtO > @ 0 100
Proud [mA] 4 20
SQHXPDWLFNE& 0,2 1,1

111 (OHNWULFNé VLIQIO

98VWXSQt VLIQiO MH X HOHNWURKRNES KL \OGD pP DS Wt N
~P UQé SURP\QWBARMD QGDUGL]RVRQR $UR\WDBEDWHVLJIQiO X ]
S L KRG®QRWMA 7TDWR KRGQRWD MH QD]éYiQ Bnéelpyruciyx OD D
QHER RGSRMHQt Y\VtODpH

9éKRGRX MH VQDGQi NRPXQLNDFH D Y\XatYiQt NRPXQLNC

1HYEKRGRX MVRX VORALW Mat HORSIWRIRIP I5RKIXPIDAMNIpF NN
nutnostGEiW QD HOH N Wahipa&ibiliasBustedtiblifux

112 3QHXPDWLFNé VLJIQIO

9é6VWXSQt VLIQIiO MH X SQHXPDWLFNéFK V\VWpPX WODN
VOHGRYDQp frocBsB.6Q\PpQYG D UB4AsiR ¢ D,+4,1 Bar. 9\VtODp VLJIQIC
]DptQi QD % D, B¢ je hodhBt®0 % MHG QV DML YR X  XOKR GQRW
100 % je tlak vzduchu mezi 1 a 1,1 Bar (100).

9éKRtGEtoVLIQIOX MH EH]SHPQRVW RSURWL HOHNWULFNQP

ky)aMHGQRGXFKRVW DNpPpQtFK pAH@$KRBRX p/VIEPOERP MRH O
natlak vzduchu@ RaQp ~QLN\ WOI2NX YHGHQtP
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1.2 Elekt URPHF K aQrieBratiFNp DNpQt pOHQ\

$NpQtPL pOHQ\ MVRX YENRQRYp S HYRGQtN\ NWHUp UHD
PHFKDQLFNE&SY®BEX PNFKDWURTa0oDHR B NMIRXMWDOM VH EXG
pouze HOHNWURPHFKDQLFNEPL D SQHXPDWIHONE@EFBNWE$ L
VYp YEKRG\ QRFEKREBEHP Y]iMHPQi NRPELQEEHD HPSSRHQS |
YODVWQRVWt VIVWpP X RISHEGRWR W\SWPPX SRX]H V

121 (OHNWURPHFKDQLFNp DNpQt pOHQ\

“HGQi VH R QH MKUENQMEN® YRYEFK S HYRGQtN$ S5HDOL]XMt
VRXVWDY\ QD DNpQt PHFKDQLFNRX YHOLPLQX MDNR MH ¢
WDNRYpKR DNPpQtKR pOHQX MH S HYRG HDHNWMRFEMPKDQ
DNpQt pOHQ\ MH PR&Qp SRGOH W\SX S HP Q\ HQHUJLH UR

X $NpQt p PHQQNWLFNEP SROHP
X $NpQt p HIIOHWWULFNEP SROHP
X $NpQt pOHQ\ SLHJRHOHNWULFNp YODVWQRVWL PDWI

3UDYG SRGREQ QHUR]At HQ Mat PRJGHQRK NEWPRXRIDNHPQ V'
VS HYRGQWAIBPKQWODpPQtP SRK\EHP set/8nutbrpm) tPH ORIKFE M BV W
QtP PRPHQR/HMH ]DMLAW QR VDPRWSRXREGBIRVIQIA Wt S +
NGH MH S HYiG QD HQHUJLH R YHONp KXVWRW.[Z) QD Y&V

Control Circui

«W ~
Y

=

Potentiometer” Mator

Output Spling.. Drive Gears

Serva Case

2EWK23 tNODG VHUYRPRWRUX YSUDYR D YQLW Q
3 tNODGHP DNpRDKRHWHRNE R SR O HPDMHR YGDY R B REWERQD K R
SORX&tHWQpPPX t]HQt QDWRpHGQR YID BERQWSXRWQ HIN NRY R X
YHOLNRVWt VW tG\ MH XUpHQD U\FKORVW D VP U RWipHQ
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6NOiGe VWHMQR\PRWAPKR SUR PHQAt DSOLNDFH SRWHQF
QtKR VHQ]RUX D .K@rhpdricRy BReEgrRo®iXI vyobrazufeE Ui JH N

122 3QHXPDWLFNp DNpQt pOHQ\

3QHXPDWLFNp DNpQt pOHQ\ S HYiG Mt WODN QD VtOX Q!
SUYNX MH PRAQaSMNXIRIE NLWQIUD WRWRBREQ QHMSRX
SQHXPDVDINDNEP b @blStHPD L S XOIBBIOOLNY MH GYRXSRORKR
hon NWHUé E&Yi Y\UIE Q MDNR G Y RMIL\QQR XQ & ERE& MOIREX F
YODVWQRVWPL SRKRQX MVRX YHONG& ]G ¥poléhlija®tD p Qi Y &V W

A i
(355

Prneumatic Symbol

2EUIJHMGQRPLQQE GYRXSRORKRD& QIRIXNWRY B &3 KRR
Z2EULUNMH SRBWWQPDpHQtP &R X ki WKNPO®ROQ$ FGHHR/MA HH VSRG
YHQWLOX GR StVWX 7ODN ]DpQH StVW Y\VRXYDW D& GR
nahoru dojde kX]DY HQt SSYRGQt FHVW\ D RWHY HQttigkenyp GR |
QLA&tP BHVAVK 7tPXTRIDGHQOWOIDN D BPRWKGRWtEFKR]t SRO

Prneumatic Symbal

2EUIMHINRMpPLQQE GYRXSRORIRY& StVWRY@ S
BULQFLS StVWRYPKRIMAKRRXREQE SRR QXLADVHIBR X]H Y
FLSX ]S WQpKR |[DMHWt StVWX GR Y&FKR]t SRORK\ =GH M
NWHRERYX VY&FK SRORKIiFK RVNDHGHH iSE® R FHH WMA\ YOXALW S
venti sSWODNHP Y\a4tP NWHUé& GOH J[YROHQp SRORKA SRVR
]iNODG XYROQ QpKR Y &S @LGAEKR YHQWLOX V
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1.3 PLC

3URJUDPRYDWHOQé& DXWRPDW 3/& MH SURJUDPRYDWHO
SU$P\WORYp DSOLNDFH D W HED L ~ORK\ QRWLHWipK\K & Y
MDNR ORJLFNpQLEH QM\UHEOQ pIlREPRE\ORIALFNE SUREOpPP 7
YRG\ E\O\ FtOHQ\ QD NRQNUpWQt SUR EQLPNB A HPQdDi R SYUR J
vodu. 3UiY DEVHQFH I\]JLFNpKR JiVDKX GR REYRGX S L ]P Q
PLC.

obsluine pracovisg SYSIEMOVA pamer
nadiazeny svstem

uFivatelskd pamer’

operaini pams’
ohragy vilupn - X uiivatelske procesy - P

obrazv vepl - Y uZivatelskadata-D
vzdalsnevstupy ‘X* centralnl jednotka uzivatelskéresistry -B| | vzivarelskétabulley - T
B Vystupy systémaove registry - 5 konfiguraénd konstanty
sValEmova shérnice

I [ [

[ [ [ | [ [

binarni binarni analogove rychlé palohovac leomunikae ralozni specialni

vEiupy vysHIpy VETUPY @ CitAce moduly ni moduly pamaEtovy maduby
vistupw madul

2EUI[HNWORNRYp VEKpPD YQLW Qt VWUXNW XL

BORNRYp VFKpPD 3/8REEWDIXWH YQLWHG QRAVERLGEBK piVW
SDWUQeQURNWABUpP Y\FKi]t ]H VFKpP &ty izRVIREYQ)D K B VAR VP
delu K WRPXWR A]JiNODGX3 MVRX S LGiQ\ SHULIHULH D I1XQ!
SUR DSOLNDFH DXWRPDWL]DFH % 4Qé RVREQt SRptWDpDp
spolehlivosti jako PLC kde tato odolnoptLQt RNROR , PRtV HK RakdYJ QR
VW HGQt pDV PH]JL SRUXFKDPL 07%)

RRYQV& 3/& RGOLAXMH YHON&P SRPWHP YVWXS$ D Y&VWX
4L RYDWIVREHVR PRGXO\ XU PK@WRE DR/ DIDP ONPK 5 YRFHVHF
btWiQt NRPXQLNDFH H[WHUQtPL VE UQLE&rlBdove PLGKIREQi N
QRWDPL S HYRGQtN\ pDVRYDpPpBRGRPQWL 7 \$\RRO R R K@\t F
v3/& LQWHJURYiQ\ QHER PRKRX E&W UR]at HQtP ]iNODGQH
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SURJUDPRYDWHOQpPp DXWRPDW\ MH WHG\ PRaQp UR]G OLYV
1.3.1 Mikro PLC

0DOp ONMRRIDNWQt 3/& EH] P RPIdBtRRY Bekn beRtpda BIDO® 6P SR
PWHP YVWXS$ YEVWXS$ NWHUEBRKMRKGK XALBSBRWHOHELKQH
YKRGQé& PRGHH]NWHRLLS\R N U Mikkd PILE, KyRbiQzdn&rd Dbiku

6, MH PR&Qp DSOLNRYDW QDS tNODG QD MHGQRGXFKp VW
UHOpPRYRXSOBIDA®RXMHGQRGXFKp GRPiIKDDXWAMRWL]DpQ
3/& Y\X&tWin¥rnetuY FibT). 2Y&AHP SUR W\WR ~pHO\ PRKRX ]NX
Y\X&MVLQp OHYQ Mat SODWIRUP\ MDNR MH QDS tNODG 670

RIEV/TECH |
| [T
PR=fALH
LA B™ e

k-3

-

2EUIIHNtNGIRGPLCSPRQWiat Q Dozvddn@er[6]
132 .RPSDNWQt 3/&

1D UR]GtORRE/ &IQNDEt]HMt .RPSDNWQt 3/& XUPLWRX D RPH
NRQILIJXUDFH 8aLYDWHO]PNCPIRAQIPWKWP B G S@X IQVNIROLN S

GXOBPIHIHQp QDEtGN\ 1 NWH t YEUREFL W\WR PRGXO\ UH

WDN]YDQéPL SLJJ\EDFN S tGDYHN NWHUQLQMWRIXURMBQE®&
obvody a konektorem. [1]

.RPSDNWQt 3/& MVRX pDS/OLR YKFXRKY iIQ®GHYMH DR W HEHUR
3/& PLNURNRQHEBROHOPRYp ORJIJLN\ 9KRGRX MVRX ]JGH
GRVWDWHpPQé YENRQ SUR DXWRPDWL]DpQt ~ORK\ MHGQ!
P$aH EEW RPH]HR{SIDF X&¥LWt QD VORANP RAQ R Y WK]\i DOWR
URJ]J&t HQt Q NWHUéFK PRGHO$ RYAHP WR X4 MH RS W Y |
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2EUIJHNtNODG .RPSDNWQtKR 3/&[§UR GRPiFt D

PLC (2EUi]BMH NRPSDNBAQ{PEREBIHOXUPHQE SUR GRPIFQRVYV
GRP\ D DXWRPDWL]DpQt ~NMRORERARAVFHIQWR]PRIBHO Y\UiEt
QDS tNOD GthatheUTCPAP, s EHUQHW 7&3 ,3 D URJ4t HQRX SDP
7&3 ,3 SUR YAKSW Wp GRPiIFQRYWROEBDUYHW H X& JiOH&t QI
DSOLNDFL QHER X4aLYDWHOL

133 ORGXOiUQt 3/&

ORGXO0iUQt 3/& QDEt]HMt XAaLYDWHROBV IN RGN ¥y XW HIF MR G|
PRGXO$ NWHUp YEUREFL X ORGXOiUQtFK 3/& QDEt]HMt M
SRW HEiP VYpKR ~NROX

ModularitaP $&H FDEMML. AW QD PRGXO\ QD VSROHpPQp I\]JLFNp VE
PRFt HWK HrotgkélamX&3 ,3 QHER EH]GUIWRY QDS tNODG S
ZW FKWR WHFKQRORJLt S H YéadkOeshBpnds URVE R YWY WiRR & X Mt
]JP QX SURWR&H X QLFK Y]QLNi [SRAG StHQRWR FXEH NDFR
P$aH Y]QLNDW RPH]HQt SZRERKRR MRXPRWKO RV IMIW QXW QR
QtFK SHULIHULt S tPR GR ]iNODGQtKR PRGXOX QHER GR S
VE UQLFL

1iNODG\ QD SR t]JHQt MVRX ]J]GH Y\aat QHa X S HGFKR]tFK
3/& MH IDMLaAW Q YHONé YéESRpHWQt YENRQ GRVWDWHN
UR]J4aL LWHOQp QHER RSUDYLWHOQp
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e ——— rr -

§ 85|88 a¥BeEajEs
ds+ | RS T | B Rslek s |

L RN -N-R-N-NC-N - L o 23D R - ] 25035
AUN  BCH A

2EUIJHNINODG O0R G X Oedophakdricd Faxtrot [5]

8 WRKRWR S tN®DGKQ2BDMWHN i NRPXQLNDpQt VE UQLFH
dR PRGX{MLFK VSRMHQtP GRMGH L NH VSRMHQt NRQHNMW
UXpQ DGUHVX NOARLEKEOMER GOKEXCP-10142EUi]8) MH PR&Qp
S LSRMLW GHVHW PRGXO$

1.3.4 VéNRd3tPLC

9éNRQQRVW 3/& VH QHMYtFH SRVX]XMH SRGOH GRE\ Y\N
EEYIiGX MHGQRWHN PLNURVHNXQG QD LQVWUXNFL Q NG
SUDYG SRGREQ RGSRYtGDMt QHM]INODGQ MatP ORJLFNE
vou.'iOH VH VA\VWpP VFKRSHQ Y\NRQiYDW L VORALW Mat LC
FRYiYiIiQt VRXERQ8FK GDWRYS8RIK DGV UQONWXRIVWL U\FKOp F
O]J]H QD 3/& UHDOL]RYDW S HUX&HIQt QHER PXOWLSURJUD

VENRQRVW FHOpHK&YyY\WPAHXWEGDBH HYDAXMtFtP W\SX ~ORK
VW H @ftinkakzaci programuD FHONRY Y\XatYiQt S HGGHILQRYDQ¢
AHE

135 9\NRQiYiQt SURJUDPX 3/&

Program pro PLC je sekvendeQVWUXNFt D S tND]$ VW\A\OL]J]RYDQEéFK S
SURJUDPRYDFtKR MDJ]\ND 3/& NNRRMiKXQ S VR I WH NWH
JUDPIWRU SRptWDW ©OREYNHWHNKID®RORARPRRG RD SYt!
YQLW Qt |DRFWNDOIRRQPP B tSDG MH Y\KOIidaHQR S HuKdnRpHQ't
bHQt SURJUDPX
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UHal

]iSLV pWHCQC

UALYDWHOVNpPKR

programu

2EUIHAANOXV Y\NRQIYiQt SURJUDPX 3/&

6FKpPDWLFNé F\KOXW Qi 2BVHIQtP YVWXS$ D Y\NRQIQtP
gramu.3R XNRQpPHQt Xa&LYDWHOVNWRR ]S DRPIUDW R pFRIF K\ NtON
WpP HE&t ViP 3UYaRualBRIARGOQ RW Y VW X Sgrofané VYdnog s Y
REUD]$ YEVWXS$ UHJIJLVWU\ < MVRX S HSViQ\ GR UHJLV
VOHGQ VH DNWXDOL]XMt pDVRYp ~GDMH SUR pDVRYDpH
SURYHGRX GDOA&t UHAUMEH~-KNR@QRWY QBIPY¥ VWXSQtFK PR
SDP WL REUD]$ YVWBDRSYNBBPHOW WHALMQtFK ~NRQ$ RWR
GiQR ]S W SUYQt LQVWUXNFL X4&8LYDWHOVNpPKR SURJUDP »

VS tSDG 3/& RG Y &NAR EPrHCEBemMAOHQ ]iSLV NyGX PH]L ]Dpi
bHQt SURFHVX 3 D XNECQOMRNMEF{YRGQtP SURFHVHP 3 L
RWRpFH 3 SRVOHGQt S HG RWRpPNRX MH BLRFBMNMR Yi
SRGPtQ QRX SRVORXSQRVWL RX KR L)CDMIPOBNp SURFHV\
JUDPiWR3 BIVRX DNWLYRYiQ\ MDNR RGH]YD QD S HUXA&HC
]JDSVDW GR SURFHVX 3 7DNWR QHVWUXNWKLURYP®EFHKSE
DSOLNDFtFK

1.4 3URJUDPRYDFt MD]\N\

V oblasti prRJUDPRYiQt SU$P\WORY&FK |D t]JHQt QHE&YDMt Y\X
JUDPRYiQt S HGHY&tP MD]\N\ REMHNWRYpKR W\SX 8 SU$
QD S HypoehWdea IXQNPQRVW -VRX WHG\ Y\XAtYiQ\ MD]\N\ C
je PRAQpP S HVQ GHILQRYDW RSHUDFH NWHUp EXGRX Y\NI
WLENp, MDNRH $8H EEW QDS tNODG DXHWERPORG SR U D St PYH
9\X4tYDMt FR QHMYtFH SHIPLEIFHU ISt RV \8 B 8 $WN. nDz B'$ ® RGDE t P
]JDFKRYiQt S tPp NRQWURO\ QDG t]HQtP SURFHVX
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USURJUDPRYDWHOMBRK DNOREQWS$ U R Jarykp Rterolddizo-H A L P \
YiQD GHILQBRMOQIEC 61131-31RUPD MH R]QDpPRYiQD WDNp MDN
WUROOHG 'HYHORSPKQWY&6\WWHPt YERKWRIYp SURVW HGt
MtFt QRUPX EH] RKGHGXWHUKPWMIZBURJUDP S HNOIGIQ

3URJUDPRYp SURVW HGt SUR 7HFR 0RD DM WW BW R REARW F
S tN O B®\RNVMOsEES[L0]

NormaGHILQXMH QiVO(jdagRyMtFt UH&ALP\

X IL zIntruction List, posloupnost Q VW U X N F t

X STt6WUXFWXUHG 7H[W VWUXNWXURYDQé& SURJUDPR)
x LD +/DGGHU 'LDJUDP UHOPpPRYiI VFKpPDWD

x SFC £Sequential Function Chart¥ EYRMRYé GLDJUDP

x FBD tFuncWLRQ %ORFN 'LDJUDP VFKpPD IXQNpQtFK EOF
X CFC zContinuous Function ChaY ROSJ RSRMLWHOQ@]p EORN\

-D]\N\ GHILQRYDQp QRUBRNQiY®HGXMtFtFK SRGNDSLWROI
JHSViQ\

1.4.1 Instruction List *PosloupnostLQV WU XN Ft

-HGQi VH R ]INODGQt ]iSLV SURJUDPX SRPRFt LQWWUXNF
JUDPRYDQt PLNURSRptWDp$S MDNR MH QDS SROORBXSQRHF
]iNODGQtFK RSHUDFt MDNR MH NX S tNODGX QDKUiIQt KRC
VRXYiQt 029 QHER /RJLFNp RSHUDFH 25 $1' « 7HQWI
NRQWUROX QDG IXQJRYiQtP D VWUXNW XUR XHOWNDIBDPXR
PDOL]JRYDW YHOLNRVW D U\FKORVW SURJUDPX SURWRZ&}L
P$a4H EEW QHS HKOHGQRVW S L SURMWERMIQORIRAY W@ R
VWYt S tND]$ -D]\N MH WHG\ YKRGQ& ISUQRN YQWFK ABOR® O
QXWQi S HVQi SRVORXSQRVW S tND]$ QHER U\FK@RVW GI
P WXHER ORJLFNp RSHUDFH $KuYOLREUD]HQi QD 2EUi]
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P 5]
LD A
LDC B
AND
UR C

E A

2EUiIJI98NI]ND MD]\WPX pLEpgdcd% YEVOHGHN ]DSViQ

1.4.2 Ladder Diagram t5HOpRYp VFKpPD

7THQWR JUDILFNé MD]J\N UHOpRYéFK VFKpPDW VH Y\XatYi !
CoDeSys (IEC61131- -HGQi VH R JUDILFNp ]Qi]RUQ Qt MP]\ND S
kde jsou operace vyobrazeny jako posloupnost prdp@d-K RYOIGDFtFK NRQWDN
URpPpQ MBattND]\ D IXQNFHPL 9éKRGRX WRKRWR MD]J\ND MH
QHP$EMW JUDILFND QWWHIX\A H BDH O R@H Q BHSW\RIWWDNW LFN\ QI
QXWQp VL SDPDWRYDW ¥ Héxédp pRograrovaihychlef. Teéhbd]i$zyk se
RYA&HP KRGt VStaH QypuPpetaéd ADB @2 BNURLFIA.

- =1 i
| A B C |

2EUIJHMNi]ND MD]\NBRXp tiGegécd¥% YEVOHGHN ]DSViQ

1.4.3 Function Block Diagram

6FKpPD IXQNpQIFKGCRERNSUMBpRYEP VFKpPDW$PokR-Y&AHP X
bLOBPL EORN\ NWHUp PRKRX UHSYRNIRWRPRW DHGE tY Bl MBI N
X&LYDWHOW®pUIRIEBNBOHREIYORYIRPN P IXQNFH MDNR 25 UHSIL
NHP VH GY PD YVWXS\ D QHQt QXWQBWRJIUOPFMN (RHUDO O]
jakou LD (viz. 2EUIJI2N FR& XGU&XMH $ Hi\QHH G QB O LW BVF t V
AtP SRPWHP YVWXSS$t®DDYE WDRSE WEFK DOJRULWPS$ QHER ¢
YKRGQ&

- '
£ L

2EUIJB8Ni]ND MD]\NWDRMP'LEEgsca¥% YEVOHGHN ]DSViQ
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1.4.4 Continuous Function Char

*UDILFNé MD]\N YROQ SURSRMLWHOQ&FK EORN$ XPR& .
VWULNWQtKR UR]JOR&HQt EORNS$ %ORN pol® D P BRI R GQ
PIWRUD QHER QDS tNODG GO KIRIGSFDUR DMK Rt R AKRDFOIRA.
SURJUDP YHOPR FBY KO HGR & OHGRYiQt AWRNX® VIMIQiOX \
celky NWHUp REVDKXMt ]S WQRX YD]JEX , WHQWR MD]\N QF
SULQFLS VH P$&H QD SOQp SORA&H ]jdyterORQe2E KOO GHP |

A AND &

B

2EUIJ138NIJND MD]\NDR&)p& Gegke% YEVOHGHN ]DSViQ

1.4.5 Structured Text

BWUXNWXURYDQ& WH[W MH SURJUDPRYDFt MDJ\N Y\aat ~L
=iSLWRPWR MD]\FH MH Y&IRWG\Q & B WDOGSBERRY éPL HW ]FL
MH YKRGQé& SUR UR]JVIKOHMAat DSOLNDFH Y\X&tYDMtFt IXQ
A4HQt S HKOHGQRVWL AWRNX3 RSURWL JUDILFNé&P MD]\N$!

8NiJND MD]\ND 67
C:=AANDNOTB; (S tNRIp & ]|DSLA $nedrodp)L Q

Pro optimalizacD S HKOHGQRVW FHONRYpKR SURJUDPX MH YKR
vVMHGLQpP MD]\FH DOH QDS tNODG Y\XatW MHGQRGXa&at |

1.5 Human-Machine Interface (HMI)

-HGQi VH R X4aLYDWHOVNp SURVW HGt NWHUp SURSRMXI
NWHUi MH SRXAatSUSB\HYXa@®R]YDpXMH MDNpNROL ]D t]HQt
Y ND VH VWURMHP 1 NG\ E&Yi R]QEMaBhineqnierfatce) Nop (GPB-NR 0 C
rator Interface) aW ja&o GUI (Graphic User Interface), ilUp E€Yi SRX]H VRXpiVWI
JUDILFNp JREUD]JHQt +0Q P $ atika @Avalivace@atWiDQ L W RtdR Y i Q't

FHV$ VOHGRYIiQt 9VWXS$ 9éVWXS$ QHER JUDILFNp JQIi]R
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+0, P$aH EEW UHSUH]JHQWRYIQR YH IRUPDREER]QDN\tQRO
ZHERYRX . WM HOXNXRAVRHBW YiQt RYOiGiQt QHER UHJXODF
enosSURJUDPRYDWHOQéEPL DXWRPDW\ SUR JREUD]JHQt KRC
]JRYDW Rpa@el @D MR L YH IXQNFtFK MDNR Mrgbors@jeMRey iQt J
SCADA (Supervisory Control and Data AcquisitioD) WR Y BHOQpP pDVH

=DWtPFR VH +0, VAXXOQt IBGHPHDOQWDFL LQIRUPDFt ]D ~pHO
D NRQWURO\ 6&$'$ VIVWpP\ VORX&t NH VE UX GDW D VD
6&$'$ WHG\ LQIRUPDFH QH XGNDOM B E[IUHWRHSEURLAXMH XNi]JiQD

L PR&QRVW JUDILFNpKR S L]S$VREHQt SUDFRYQtKR SURYV

WashM REMOTE [Y WashM REMOTE  [ov]
| wis_|

CE— oiooonmo 0 |

POTVRDIT POTVRDIT

2EUIJMBNi]ND +0, 6&%$'$ VIVWpPX SUR RYOiGiQt SUDD
KOt&Hp YOHYR QHDNWLYQt YSUDYR DN
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2 968.29é 02'(/ 6./$'29%&E+2 35%$&29,a7(

96XNRYé& PRGHO VNODGRYDFtKR SUDFRYLAW 9063 MH X
NRX Y& ONDERUDWRREE MDNR MH QDS tNODG DXWRPDWL]L
XPR&A&QLW &iN$P SURJUDPRYDW DXWRPDWL]DpQt FHOHN |
iOQ8FK DXWRPDWL]DpQtFK SURFHVHFK 1HREVDK&MH WH
GHOX QHQt GRVWXSQé QiYRG SUR &iN\ WHFKQLFNi GRNX
'$YRGHP P$&H EW S$YRGQt RGE UDWHO NWHUE&P P OD E
GHO QHE\O S$YRGQ WHG\ NRQFLSRYiQ SUR VW HGRANRC

9éUREFH NWHUéP MH 6WUR]D VU R SRSLVXMH PRGHO N

A8pHEQt SRP$FND ]DP HQi QD RGGtO PHFKDWURQLN\ &H
VWDYHEQLFH =iNODG SUDFRY KD QWWRR é ANKHSIORIWQS DD
NROHpNiFK 3UDFRYL&AW MH PRA&QR SRXSMYQ@PVDPRVWDYV

+ODYQt piVW VNODGRYDFtKR SUDFRYLa&AW MHsRmEcak SXOiV
QLFNéPL FKDSDGO\PSRIDKE t HOPHW BMIBKFKR]tKR SUDFRYL&AW
QHER PHFKDQLFNéFK YODVWQRNIW}Wt GR pW\ SDWURYpKR V

1

{3

[4]

-

2EUI]JISN t ND NRRWHPNWVQD NWHUp MH PRGHO
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KosWUD Via 2 Blki]15 MH WYR HQD profly @HNRYNWHUEPL MVRX
Y&eSOQ D KRUQt &HOH]Qi SUDFFOYGQtSHHUWRU RN O Qkt GHV R D
WURUR]YDG b

96UREFH VN t ERWHE®RYOPL NROHpPN\ D,3@UKEKMQ&BL DU}
UKi15ptVOB,ISUR VSRMIOAtPYSUDFRYLAW Py &VOWK ¥ FPUNWDIPIL

(2) YVXYNRX SUR S LSRMHI)DWGSBNRRXKKRUR GXQFHEID WL F N
4tP SUDFRIXLAW P

2EUIIMSURFHVQQINVMVX YEUREFH > @
1D REUBIMXRX YEUREFHP RIQDPpHQ\ SUYN\

5+t6HUYRSRKRQ SUR URWDFL PDQLSXOiIWRUX f

6+, QGXNpPpQt VQtPDp SUR YéFKR]t SRORKX VHUYRSRKRQX
7+, QGXNpQt VQtPDp XUpXMtFt YEFKR]t SRORKX VHUYRSRK
8 xServopohon pro svislou manipulaci

9+3 tPRpDUé SRKRQ VH pLGOHP SUR YéFKR]t SRORKX VHL
10+3QHXPDWLFNEé YiGHRMEPILEFENMBRROWHRYEFK YHUWLNIOQtFK
11 tOHFKDQLFNp PKOONIRIIFRYEFK KRULIRQWIOQtFK SRORK]
12 +2SWLFNé WRAEPNPPDGRYDFt SR]JLFH

13+6QtPDp EDUHY S HGP WX
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14 +6QtPDp PDIJQHWLFNEFK YODVWQRVWt S HGP WX
15+tyW\ L SDWUD VISODIGXNOD&®RY)Y VFtPL SR]JLFHPL

16 +BloksHOHNWURPDJQHWLFNEéEPL YHQWLO\

ORGHO Y\XatYi HOHNWULFNp L SQHXPDWLFNp YHGHQt 3Q

WRUX NWHU& SURYiGt ~F KREG S QItBRONR B HIIMN QU LRENQi G i
PHFKDQLFNEFK SUYNS\PaNRPK QIRWPXFLLMDpQtFK SURWRNR

21 (OHNWD LHF®IBHNW U R PR KDdRIL F N p

Model e Y\EDYHQ Q NROLND W\S\ HOHNWULFNéFK D HOHNYV
vS tiAWtFK SRGNDSLWROIiFK BREPMDHRWROD SREVRYEt S L

s prvky modelu.

2.1.1 Servopohony

+RUL]JRGWKOBtMH QD PRGHOX UH IFESTIRMTRIDEIBESARSE-K R Q H
EG7-+ ,2 9HUWLNIOQt SRK\E MH UHDO KM ELQV VPV Y M@EPQDH)
DMES-12-3006F-GK-SV-U:ZUB-2Y

-HGQi VH R PRWRURYRX MHGQRWNX NWHUiI IXQJXMH QD
QRWND REVDKXMH VHU é®BtRID RUE NR @IekioRikU. J€ilhdika tedy
QHSRW HEXMH GHGLNRYD@® SRRNODBGDPtR) HFEHR prkHRG M QAW p P
MHKR HOHNWURPDJQHWLFNiI NRPERWR EIL OIHWD DNVNHR R HV
GLVSOD\ D WODptWaADIGG VW \QMER I5EAVWNRIP XQ Mbt@&p@t VE U
jednotkaREVDKXMH YODVWQt W\S NRPX\WQNE f] MRSQ R VAVILQ3IN
Canopen, DeviceNet nebo RS232. [14]

-HGQRWND SUDFXMH QD SULQFLSX SRJLF NWHUBFK VL P
]DYiG Ft SR]ILFBRXNWMD&R YEFKR]t SR]JLFH SUR GDO&t QI
JLEFH MH L PR34Qp QDVWDYLW U\FKORVW MDNRX VH EXGH



87% YH =0tQ )DNXOWD DSOLNRYDQp LQIRUPDW LY\

=

2EUiJHMTR-DCl-«,2 4]

9 & H F Kexe modelu Festo MTR-DCPDMt VWHMQp PRaQRNRLO 8FU R L)X

MLPL RYOiGdsplejSDQBIOHY é P{ZPHAHFNQDSIMHFt NRGHNWR U

aS HY®RGURP WWRHKGQRWND REVDKXMH (RRM XQWNDPQY eSHRU
btVOXMH RG Okua®Q t@BH,AEUi]

|I| Power supply Fanl T,

@ 1O contral !EI

m Reference switch

& i~y )
Senial Interface e e x

m 1 @% I..I..I. |_.1 °§'

gl

@ =

2EUiIJ8NRQHNWRU\ PRWRURBQI WMHGQRWN\ 075
Konektor 3)MH XUpHQ& SUR S LSRMHQt NRQF FONilCREEE.GOD b

Konektor (4) jeXUpHQé SUR VpPpULRYRX NRPXQRIMDFL SRPRFt SUI

Konektor (5) je typu Sub-D 9XPR& XMtFt NRPXQLNDFL S HV VWDQGD

'HYLFH1HW D WDNp YGDRVWDIEG2 WR SHAIBMXKQriek@Fdtis-
WXMH RGSRYtGDMtFt YHU]JH PRWRUX



87% YH =0tQ )DNXOWD DSOLNRYDQp LQIRUPDW L28\

Sub-D plug Colour ¥ | Description

1 | white 11 Position set code Bitd

2 | brown 12 Position set code Bitl

3 | green I3 Position set code Bit2

5 4 | yellow 14 Pasition set code Bit3

5 | grey 15 START

& | pink [ ENABLE

7 | blue 01 READY

B | red 02 MOTION COMPLETE {MC)

& | black GND | GROUND (basis potential)
1} Cable colours of pllot line KES-MC-1-5UB-9

2 EUi]19 Monektor Sub-DOWHALPX4] 2 >

Tabulkana? E kijJ1I9 SRSLVXMH IXQNFH MHGQRWOLY f@kdvs8hQ$ 3L
SUR QDKUIQEBRIUBHP Y&¥D10:X%i ®)6 po 1110 (14 SUR QDVWDYLW
pozice a 1111 (15)pro homing.

9VWXSQt SLQ VORX&t SUR SWHOD® SRKWEKG QRW N8R 8] H W
VWDYX (1$%/( 7HQ MHH®@RINRNKXEA |RBOMRMINGSIN MH R]JQiPHQt
RS LSUDYHQRVWL -HGQi VH SUDNWLFN\ RGH]YX QD SR&
QD SLQX R]QDPXMH GRNRGRNQHSRK\EXQMHWGI) BWRXIH JHF

ORWRURYi MHGQRWND VH SRK\EXM 2 BWiPORNODGH WRY SORY
tGLFt MHGQRWND

E Motor controller X

{2 Regulator — | B

= ¢ [ B 7

E Setpoint S ¥ | | ] )
value generator 44 7 0 [t I ] _'H\M_/"

|

| 4| Position contral- & e E"Q

ler
[2. 5]

Velocity control

= [

Current control
E Output stage

E Signal converter

2EUiJ206ORNRYp VFKpPD-DCHIZ{ ODFH 075
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6 FKpP DEWI]N XobrazueMDN EORNRY SUREGKFtUMBGSQRRMHEN P
MDNp W\S\ UHJXODFH Y\X&tYRYDHEKERXBHK SRIYPHAtY DMt S L
QiOQt UHRey@ask RithlostMH SURYiG QD NRPELQDFt SURSRUF
VORAN\ 6FKpPW RESDKQAMMDI]E\

x NHMPHQ&t MH UHJXODF HDSW X G X YYe]\K\O K S®ItP KNt G H O H

x V W&t ]S WQRX YD]ERX MH iV HV R QUIFAGIQG\E KFOKFRVGADLE NYX
NWHU@& EHUHQNR@pOX]PRWRU X

X +ODYQt UHJXODFt MH UHJX QIYEN GRAW G ROID X P BRI
NWHUi MH ]SVNYWRGQNNXNRE pU X

&tOHP MH WHG\ GRVDaHQt SR]JLFH QD ]J]iNODG midteri ORV W I

ORWRURYi MHGQRWND NWHUiIi MH SRXALWD YBI-28XNRYpl
VCSC-EG7-+ ,2 NWHUp SRGOH WDEXON\ > @ R]QDpXMH

BWHMQRVP UQé PBMWWRWYHR WMDQERVYWIQtP WRpPLYBPVPRPH QG
S tPR REVDKXMtFt HQNRGpU S HYRG NRPXQLNDFL S
KUDQt @D.[AXE

212 2SWLFNé VQtPDpD

OSWLFNé VQtPDp MH XHPRPARHGNHQXSXIWHRIRQR VWL REMHNWX S
dovanou polohuORGHO Y\XatYi VOQTRPAEZP186& NWHUEé MH XNRWYHQ
ze dvou chapadel a detekujeS'OR&8H S HG.FKDSDGOHP

2EUIIlARSWLFNé VHQ]JRU S tWRPQRVWL PDOpKR S

-HGQi VH R GYD SURSRMHQp VHQ]RUA]i MHMQ F X 8K REVQRER
SsYODVWQRVWt RGYOWIKDPQGE PR HINGtH MH YLGLWHOQp pHUYH
vou LED. Tento senzor, nd E Kkij]21, XPRa XMH GHWHNFL PDWQé&FK OH\
KOHGQéFK SMHEPGWBHHQRVW PD[BERit®Qp MHPB LPRRIHED S H
konektorsSLQ\ %1 QDSIOM @ %% 8 RAa MH YEVWXSEQt GLILWIiOC
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U ot sensing distance
25

B %00 %
S '

War
--.’i =SB0 W
5 —— sl

rmm 25 =) 5 100 '12-.: 150
inchy (088 (19T (255 (3894; {4.82) (591

Histanae inmm (inch)

L

2EUIJ22NUDI ]iYLV O RUMWkyYREROX]GIOHQRVWL QD Y]C
REMHNWX S L Udhjext&FlI&] EDUYIiFK
Grafna2 E Wki]22]REUD]XMH VStQDFt Y]GIOHQRVWL QD W FKWR

y VStQDFt Y]JGIOHQRVW QD pHUQp EDUY RGUD]JLYRVW
Yy VStQDFt Y]JGIOHQRVW QD &HGp EDUY RGUD]JLYRVW

y VStQDFt Y]JGIOHQRVW QD EtOp EDUY RGUD]JLYRVW

213 6QtPDp EDUHY

6QtPDp EDUHY VORNXRAISR]ORGHBOXUN\ S HGP WX GUAHQPpPKF
PDpHPRGHO MH RVD]HQ ®S34PDIpHPOIB,RREUi]2BN NWHUE VH
QDFKi]® HOMSGRIEFL SUR YHUWLNIOQt PDQLSXODBLFI6& QIR L
Y&G\ MHGQD NU\WD 1D PREHOX LR MIQW DN DHREER YSNWLY
Y Wit VWUDQ

2EUI]23318 Q t Pliafev CS84-P1112 [17]
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Senzor Ize podl@ E WkiJ24 AQDXpLW?3 D& pW\ L YHOPL S HVQmsEDUY\
odezvoui —SenzorWEFREVDKXMH LQWHJURYDQé JWwbhdtNRBURDI
QDVWDYHQt WROHUDOKR GRX X\pH@QIIREXUMN QH]JiIYLVORVW
ORW > @

1 Trigger teach-in 2, Select color tolerance 3. Allocate channel to color 4, Confirm teach-in

Position object in light field. I requested adapt lolerance with Allocate channael for color with Prass SET button > 1 5.

Press SET button = 15, “+" buttan {more coarse) or "+ button (1 to Q) or Coler correspondence s
"-" buttan (more precise), “-" button (Q4 to Q1) visualizad via bar graph
Press SET button > 1 5. Press SET button > 15 display.

2EUI]J4ANiIYRG SUR QDXpHQt EDUHY D WIRROHUDQFH

1D REUiIJNX MH Y\REUD]HQ QiYRG SUR QDVWDYHQt EDU
NRYDW D QiVOHGQp XOR&HQt QD MHGQX |H pW\ SRIJLF 1
YAG\ S HGmBdelenF2 Ui 23N\REUD]XMH W L VWDY\ NWHUp PR

1. Full correspondence 2. Correspondence 3. No correspondence Special settings

“Evalusation mode,” “Tolerance
charnge during operation,”
“Show quality,” “Time stags,”

Switching Switching

thresheld LLLLLLDUAE  ohreshold and *Output logic” can be s2t
wia 8 special menu (of. appro-
@ : priate operating instructions
(-] far the device),
and
Color datected Caolor just detacted Color not detected O @
= [ active, = active. = Q inactive. #1s = enter/exit
Qw0
<1 s = navigate

> 1s = select/confirm

2EUiJ238WDY\ NWHUp PRKRX QDVWDWI[IB L GHWHNFL
3UYQt PR AaQ Ri¢takteManyS AQRGSRYtGDMtFtP QDVWDYHQt S H'
PtQNiFK 'UXKi PR&QR ¥ $WR\®HOUHD G AWRIGI FE UMW Q PRR H
QRVW MH YHONi RGFK\OND RG QD VWHBYOHKWt BV WXEXQ B 6|



87% YH =0tQ )DNXOWD DSOLNRYDQp LQIRUPDW L32\

-4% +(L+)
sul 7

- (M)
pGN :l 3 01
»ELL o
J PK : 6 03
. RD :l 8 04
HLL
€2 Teaer

2EUiJ268FKpPD YEVWXSQtFK SLQ¥ QD VQtPDpL

Na 2 EWki]26 MVRX R]QDpHQ\ SU@PORBPEYPMRMX- MVRX QDSiMF
piny, piny 3(Q1), 4(Q2), 6(Q3), 8(QMVRX Y&EVWXSQt SUR VLIJQBMOL]DFL
1(AT) VORX&t SUR VHSQXWt VHQ]RUXRYWDDWQt FSIURD Bt K P
(Teachjek QDXpHQt EDUY\ SRPRF{IB[[WHUQtKR VStQDpH

214 6QtPDPQGXNpPQt

CelkemMVRX QD PRGHOX RXNpHOK KV VEWPYSISREALW\ SUR GHV
QHWLFNEFK YODVWQRVWt QD VW HRYEPSA H. FELE WjIBRRK MKV
VQtPDp SUR PR&QRVW YHREKDISNOGQH P IDQ MEXNRDRRQFRY & \
horL ] R Q Wia@nQlace6 QtPDpH PDMt VWHMQR X Y éTetly BI$ @)t BUR JL N X

(- D %. YEVWXSBQtPOLPMIZQJIXMt QD VWHMQpP SULQFLSX D
UR]P. U\

2EUIJHNQGXNpPQt VQMEGHANPSZW2S [20]

Na modelu jsSouSRGOH BRW HH@E\ W L W\S\ VQtPDp$ 6QtPDp YOD\
ZzG$YRGX S HGHP QH]QiPH YHOLNRVWL D WYDUX S HGP W
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6QtPDp QRuU2ENMKH VQtPDp NRQFRYp SRORK\ SUR KRUL]JRQW
RSURWL VQtPDpPL YHUWLNIOQt PIDPLRXYOQEISRDRKQ AG\W RK
RAHW HQD L QD VQtPDQé&FK SRYU&tFK NWHUp MVRX WDN

7\S\ SRXaLWéFK VQtPDp$ D MHMLFK IXQNFH

x IMEO8-04NPSZW2SthomingSRORKD SUR KRUL]JRQWiOQt PDQLS
o VQtPDp MH S LSRMHQ S tPRKBHLIRQWILRXMpPVIGE S
x IME08-02BPSZW2StSRORKD SUR YHMHALNiOQt PDQLS

X IMEO8-02NPSZT0S+*6 QtPDp PDIJQHWLFNEFK YODVWQRVWLt S

215 6QtPDpH NRQWDNWQ't

Model obsahuje celkens W NRQWDNWQERK]MRtRWpEp VORXAt MDNI
VQtPDpH SUR SRK\EMPKNRS REPIDQD SWpR BHUQYENSOIQQ SR K\A
NRQWDNWQtFK VQtPDp$ MbBnstruked MQ & RMAHLGitt MH % ROAHHF X V!
MHGQi-pinHT&y BN (+),BU(- D %. YEVWXSQt VLJQiO

2EUIJ28KRQWDNWQt VQtPDp GBME-S&MLBN2PURILOX =
7\S\ SRXALWéFK VQtPDp$ D MHMLFK IXQNFH

X SME-8-S-LED-24+VQtPDp KRUQt D VQtPDp VSRTBQPINRORK\ |

X SMT-8GPS24V-E-25Q0E tVQtPDp RWHY HQpKR D VQtPDp ]DY
stavu chapadla

X SMT-8M-PS24V-K-0,3-M8D +tKRPLQJ SRORKD SUR YHUWLNIiIOQt
o VQtPDp MH S LSRMHQ MHEGQRGNRNPRWBWRNPOQt PD

2.2 Elektrop QH X P D WLE @ pl X P prvtyLddelu

.URP HOHNWURQLFNéFK D HOHNWURPHFKDQLFNéFK SUY
NéPL D SQHXPDWLFNéEPL 7\ MR NHSIMW/R\ODF 8 RYVtAIH\ Y
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2.2.1 Zdvih chapadla

Zdvih chapad® D MH MBHOGHQX(PPD]W L F hédeld SIWWHNSE M HY B IBnbEQUi R Y i Q
cem To MH RY Qa@e@reumaticky G Qi VH R GYRMpPLQQ& GYRXSRO
hon.=GYLKRY& YiOHF MH XFK\FHQ QD S tRRp NWHPUSRKR QRK
VHUYRSRKRQHP .RQVWUXNFH ]GYLKX D FKDBRGRDWHRE
YtGDMtFt S HYRGRYpPX SRFodon. PRWRU S tPRpDU®

1D YEXNRYpP PRGH O2dviMiHFESFOXBAMAL2\BO\B-6SF, MHKRA& R]QDpH
XGiYi SU$SP U StVWX PP ]JGYLK PP SUX&Qp GRUD]\ QI
MHSRORKRY&FBP WOLP|DpOYOBH @i SURY¥R]EDPWODINLPiOQt U’
ORVW PV DWHRUHWLFNRX VtOX 1 [P@YLKX D 1 SRI

2EUII9DYRMPLQQE GYRXSRORKRHEGHQRVRVRY@® SRK

Na 2E WKki]29 MVRX Y\REUD]HQ GY GUIiIaN\ QD XPtVW Qt VWDY
'iOH MRHEJi]NX SDWUQiIi PRAQRVW S LSRMHQt SQHXPDWLFI
]DMLA"XMH WUDQVODpPQt SRK\E D RGROQRVW SURWL RWi

222 OHFKDQLFNp FKDSDGOR

OHFKDQLFNp FKDSDGOR MH WYR HQR GY PD piVWPL -HGC
QDPRQWRYiQ\ QD SQHXP D \WLdrdppdta-SHGYN XV 8 DR [BOHNO@Dt SU
YHGHQpPp pHOLVWL RYOIGDQp SQHXPDWLFN\ yHOLVWL MV
SORFKX YHGHDPKRIFYPPHSDOFL MH WDNp XPKAEKRQRR P W L
modelu je osazen typ FESTO DHPS-16N& .yG PRGHOX R]QDB X MHOAL NSR WA
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16 mm, MR ®Q XNRWYLW SRORKRYp VQtPDpH GR S LSUDYHQ¢
~FKRSX S L3VHQFALGtIXQNFH MH GYRMpPLQQé YHGHQt MH I
GpKR FKDSDGOD SDOFH P$&H Eéw J ]GYLK-NPRAG$ pH

SPD[LPiOQt SURYR]Qt[22]HNYHQFt +]

2EUiIJ38 QHXPDWLFENp SDUDOHQOXt GYRMPLQQp

Typ chapadla n®2 E kij]30 MH PRaQp RVDGLW VQtPDpL SRORK\ D S
PRKRX IXQJRYDW SUR,WQDIRRMVWRKHJRBRAMOIK@RBEREHN MBRR

pen.

223 (OHNWURPDJQHWLFNp YHQWLO\
3UR t]HQt GYRMpPLQQPpPKR JGYLKX D GYRMpPLQQpPKR FKDSI
WLFNp YHQWIH@MWLDAGE SURSRMRYO COMMRUEE t NKIDGILIKR 8 M\
pvky GYRMIDLGRW HE XMt G YWBtuSyQMa MmNV MANRIX SRXALW\ GYL
typu FESTOCPE10-M1BH5L-M7 - H G Q i5/% HF R Vjal@odV R O H Q RinEuRiY-é

tickou SUXALQRX VStQUSMERNEP \[24]0 PLQ



87% YH =0tQ )DNXOWD DSOLNRYDQp LQIRUPDW L38\

N

Ttk

LSCSTOUTEN

VY,

2EUI|HE2-FHVWQ&/REBQREQRXEDWLFNRX SUX&LQI

Na 2 E WKi]3IMH SDWUQi Y]G X FKFOM pSiXALIQDIMQWLO MH W\S X
KXMH S W Y]GXFKRY@ERKNRWOWHRXNVBYB Y[éVWXSQt MHGHQ °

23 =DSRMHWQINS$
Prvky jsoX ]DSRMHQp QD PRGHOX GR GYRX RNUXKS$

Xx 2NUXK HOHNWULFNé NWHUé REVDKXMH JPtQ Qp HOI
svorkovnice sUHRLE D S tPRpDU&RKRBAKRQ VHUYRSRKRQHP

X 2NUXK SQHXPDWLFNé REVDKXMtFt JPtQ Qp S@HXPDW
vsuvku a rychlospojku.

2.3.1 Svorkovnice

ORGHO REVDKXMH GY VYRUNRQO@PpHH i MEVURIEVRPUBERY QL |
obsahujea HGHViW S LSR M UWDMNO Q¥ AKUFHRJp FNWHUi JDEH]SHp XN\
pohyby modelu NWHUéPL MVRX

x 6RXpDVQé E K PRWRUS$
x 9HUWLNiOQt PDQLSXODFH PLPR GDQRX SRORKX
x +RULJRQWiOQt PPREBEOBPHYW VSRGQt SROR]H

Druhi svorkovnice, NWMNMHI QD FioxlitsY/ & J]QDpHQI YEUREWVWBRXMH pW)\
FHW S LSRMLWIKBGIQE HKRYD]IHQR L QRX]JRRXY]W @ B BRAWMN RQ DNS
PLC a servopohonu FR& ]DVWDYt FHOé& V\VWpP
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23.2 PLC

Model obsahuje PLC Y\REUD]HQku 8D RWHiyp MH S LSRMHQR S tPR
kovnici., -HGQi VH R 3/& 8QLWURQLFV 9LVLRQ NWHUp
YVWXS\ YEVWXS\ D GY PD GLIJLWiIiOQtPL DQDORJRYEéPL YV
SOD\ D QXPHULFNi D VP URYiI WODptWND =H VWDQGDUGL
VW HGt 9LVLRQ/RJLF SRX]H MD]\N /' WHG\ UHOpR¥i VFKp
3/& RVD]HQé Qé&vbPaREHOKHUQHW D MH MHM PR&Qp SURJUD
nebo RS485. [25]

2 E Ui]32 RLC Unitronics Vision 130 [25]

233 3 tPRpDUé SRKRQ

3 tPRpDUESSRKWROPHR WIHPHFKDQLFN& S BYHN\NR MRG@H@X YH
servopohonS H3érvl parallel kit Na 2 E ki 33 je model DMES-18-30GFGK-SV-
UREVDKXMtFt SROIPKRYOFItYRIGHQtP R YHOLNRVWImMm [ PP
aseVWDQGONWQHP XPtYWGECERRBEVYDRXMtFt WDNp SDUDOOF
servopohonuMURYLQ VH.[IB]t]HQtP

-y

|

<V

s )

o

2EUI]3318 tPRpDU& SRKRQ HO Qt Pk SnoSdRdmii[26] P
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3 ','$.7,&.E yE67
BUR WYRUEX ODERVIDVMWRBOiFK MBRMKHSVIQD GLGDNWLFNI

GDNWLFN\ VRXY L VRO WNN R WH\RISEWPpDHMIXKIMGR\X QD VW F
ANROH GDBRUDBDWR L YéXNRX DXWRPDWL]DFH Yé&XNRYEP

31 3UIFDFERUDWR L

3UIFMIERUDWR L REHFQ REQi&t |H VWUDQ\ VWXGHQWS$
SRUR]XP Qt WHRUHWLFN éFXS QQ B I/KIG\M Q \§ U DINDVIMWERI ROKR X |+
SSURVW HGN\ D QHY QXMt SR]R UKW SSYREKMH SUpiRat E
S tSDGQ EH] VFKRSQBVIWIK VDO R QEREBWR EOR P

%\O WHG\ VWDQRYHQ V RXI$\lMoidty PdalleS UShuBndridd PVTamir
z roku 1973 [29]:

1. 3BRGSRUD WHRUISHUDNSNVIRFS\EMHQNXaHQRVWPL

2. 8pLW VH G ODW SUIFL YEINXPQ NOiIiVW RWIi]JN\ SOiQl
O\]RYDW LQWHUSK/BEWIRYDW SRptWDW V
8pLW VH SURMiggacovaPs® HFttPL QiVWURML

. Motivovat

SBRUR]XP W SRGVWDW YEéINXPX D S tURG\

o &

1 NWHUp ODERUDWRUQt H[SHULPHQW\ Y\X&tYDMtFt QDS 't
WRGX Y&XN\ PRKRX Y&W OHSAat QH AdepbrtradeOmaas B RICKE Y
XPLWHOpP PXVt EEW [NXAHQt YH Y\X&tYiQ tdevndRstrdt® [POH W R G

3.2 9éXND DXWRPDWL]DFH Y ODERUDWR L

VS tSDG Y&éXN\ DXWRPRPWILWRFH QHQt QD &iN\ NODGHQ G¢
]SUDFRYiQt GDW &tOHP MH Y\XARW DGR D NSWLRE Vi \B\R P ¥ FHN
PRYiQt DXWRQRPQtKR V\VW EPOG HN B/HRIEi & WR pLQQRVWL

yDVWR MVRX Y\XatYiQ\ IRUP\ YéEXN\ MDNR MH

X ,QGLYLGXD®IHRWBQiVH Y QXMH MHGQRWOLY&P &iN$P
x 3URMHNWReém kSRYD]JH Q NWHU&FK ~ORK MH PRKRX
IRUP GORXKRGREPKRVBURMUMBMPEBUISLHGP W\
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X 3UREOpPPRYé& ¥i#FNOWSRAHPWHOHP H&t S HGHP QHY\ H
]DpQt SUREOpP

X 98]NXP®4iFL VDPRVWDWQ Hit GDQé DXWPP D RVV]DK R
'iOH MVRX SOID BRFDWHYRAtYiQ\ W\WR PHWRG)\

x 1i]JRUQ GHPR@YUWWBPQWHPRQVWUXMH HaAHQt DXWRP|
X QUVWHYQLFNp &fFXpRNiQIiMHPQ QEHRRAKDDXWRPDWL
SUREOpPPX VH NWHI([B@PL VH ML& VHWNDO

33 9éXNRYp PRGHO\

98XNRYp PRGHO\ SDW t GR VNXSLQ\ PDWH Uth,i PR dEIKL & H®D
4iFL PRKRX GRVAIMHRt VYSEMRNPOSRGHO\ MH PR&®z |D DG
RULJLQIOQt S HGP W\ D UHiOQp VNXWHpPQRVWL NDWHJIRL
SRP$FHN NDWHJIRULH &iNRYVNpi GG @QDP AIQDW O RWWRX VW
modelu.7R Y&H SRX]H SODWt SUR XpHEQt SRP$FN\ 3UR WHFKk
YEXNRYp PRGHO\ ]D DGLW PH]L WHFKQLNX tGtFt D KRGQ

96XNRYp PRGHO\ WDNp VSDGDMt SRG Y&XNRYp SURVWRL
XpHEWQREODVWL IXQNFt SOQt YEXNRY& PRGHO IX@NFL GL(
X&tYi QA\NWHPDWL]DFL D ]DpOH RYiQt QRYEBFK SRIMPDWNS$ C

3.4 /DERUDWG®R K\

/IDERUDWRW QD ER BEWdiziceM VRX GOH WD|[R Q RRdkH 19RO OL Q.
~ORKDPL Y\&8DGXMtFt WYR LYp P\AOHQt BV MWV R XWRIER R R FOL
WHG\ QXWQp MHGQRVWHODGH NKROQ TRUPXORYDW 1DS tNC
P\WWOHWH « 1DYUKQ WH « 3 -H RY3AHP QG DQp YUR E ORI}
DE\ E\OR Y\4&DGRYIiQR[3M]YR LYp P\AOHQt

.URP hoMWRH QXVO®RIH MDVQ GHILQRYDW Y &FEXRWOtPYW®D [RiY E
NRIJQLWLYQtFK DIHNWLYQtFREDD SVWIK RRRE MRBIFOGEFK FOC
VH EXGH MHGQDW VStdH R Y\d4t ~URY®WHE DSD®BMs\ DSO
FH@tDIHNWL Y@teKré&wam NWHUp EXGRX SUDYG SRGREQ P
MHGQHRJRYiQt RFH RYiQt KRGQRW D LQWHJURYDQt KRG
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VS tSDG FtO$ SV\FKR P BakeR, tolbEdberkD YSR S B HRHER, na-
nipulace, 5 HV Rako@dinace.7\WR FtOH M HNGRQMWH{ VED SEREHD W R L
tomatizace.7HG\ QDS tNODG A=DSRMt YéEXNRYé PREBSMMLYHER

S R Qaoy

35 BH]SHpPQRVW D RFKUDQD JGUDYt S L SUIFL %2

3L SUORERUDWR L MHEW]S HPpQREBEWA QY paWttG /DERUDWR

PXVt EEW Y\EDYHQD YODVWQtP iGHP NWHUé GRSO XMH

SUR SUIFORBNRSUDWR L &GWRPWRVIEERVWH]QIPHQL S HG YV
WR H

Normay61 8003GHILQXMH ODERUDWR MDNR

A6DPRVWDWQé& VWDYHEQ Y\PH]HQé& SURVWRU QDFKi]HMt
QHER Y\VRNp 4&NRO\ VORX&tFt N SUDNWLFNpPX Y\XpRYiQ
VWXGHQWS$ QD SRYROiIQt SRVOXFKDp$ Y\WRNEFK &NRO Q
FRY Q{80 °

Vsouladus i GHP ODERUDWR H D ]Y&aHQé&PL UL]JLN\ MH QXWQ|
t]HQt SQ{PHQWER MHKR PDQLSXODFt -H WDNp QXWQp S
4iN\ QHY\WWDYRYDO\ JE\WHPQpPX UL]JLNX QHER QHSURW
YKRGQp W\WR ~ORK\ Y\EDYLW YDURYiQtP QD PRA&Qi UL]JLN
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4 62)7:$529e 1E6752-(

SUR WXWR SUIFL MVRX SRXALW\ S HYiaQ YEéYRddRe'p QiV'
W HF K QL F NgokdhiertAtO QY UK GHVHN SOR&4QéFK VSRM$ SUR.
VSRMWQYRVERX XpBDEWDMNpY VBARKOWEHHFNEFK ]DSRMHQt

4.1 Autodesk Eagle

Autodesk (DJOH MH QiVWURM SUR YéYRMYH®RN WU RGHWA N 8P
VSREBUIJIBN NWHUp MVRX SURSRMH@EVHINF 6 FRP D WDS R E
VDKXMt MDN &/ ROGLIOWWD QRYDQp NQLKR W\ B R SRS ¥ VXN t W
PXQLWQt NQLKRYQ\ QHER Y\WYi HW VRWXpi AWNA tvodbD VW Q't
HOHNWURQLFNEéFKWW K RD Brogriars SRPIHERéNciYro studenty a vy-

XpXMtFWR YHU]H MH RPHJHQD YHOLNRVWt QDYUAaHQp '36

B 1 Screranie Ok sppDoalaa TerpEanls 1ER0DATGovs Ry @1 3yE e SclotEoes Relay w12sch FASLE 220 s [CFFLIME] ko
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B s et e T R T Pl [0 T e e | Tt - B 1l o i B msl 2 ot « S41E A0 from FEFIIRE] %
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2EUII3BNiIYUK GHVN\ SORAQNPK @BRMBQA UHOp PRCG

4.2 Mosaic

ORVDLN MH YEYRMRYé QiVWURM RG VSROHpPQRVWL 7HFR

mat. 8PR& XMH QiYUK L RGODG Qt SURJUDP® REARR YR $Y Yt
Q8FK S tVWXS$ GR V\VWpP$ QHERU KM BoWASIRKRENO $
IEC61131-3.0RVDLF REVDKXMH MD]\N\ UHOpRY&FK VFKpPDW

)% VWUXNWXURYDQé WH[W 67 SRVYBRRXEER VEXYD RIPY V&YX

ORVDLF REVDKXMH PRAQRVW VLPXORYDQpKR UHALPX E K
SDQHOS$

V801U NEE BERPLLIL EISELIE Bciar

2EUIJ3LPXORYDQE& UHALP VH VLPXO BRIRR/S\HHGN R L
Mosaic
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Panel, jako je n® E ki]37, MH PRAQp QOYUK GRRYWHE SURJUDPiWRL
6NOiIGi REHpHMEEFKYQEFK SROt R YHOLNRVWL JQDNX GR
DNpQt SROH |DWXSXMtFt V\VWBRRYPRADRK W 2 B|GRO HIP(H
RYOiGiQt 3/& REVDKXMH ORVDLF VOX&EX :HEPDNHU NWH
NWHU@& O]H SEL&@BFIKR MDWHQ't

2EUIJ¥SURVW HGt :HEPDNHU SUR WYRUEX AZHEX3 Q

+ODYQt pivWL SURJUDPX ORVDLF MH NRQILJXUDFH YVW X
JREUD]HQi RB82EGH MH XPRAaQ QR S LNOiIiGDW YVWXS$P D
S HK O HGGAMW. Tyto ali¥\ VH SUR V\VWpP WYa W MND NRH SFURRAG
s nimi podle toho pracovat.

2EUIJ3NRQILIXUDFH 9VWER SS9 MOYMSH YLDV S
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I. 35%$.7,&.E YE67
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5 7(&+1,&.E '2.80(17%$&( 9063

Vzhledem kWRP Xk |®Ht]JHQt QHE\OD MDNiINROL GRNXPHQWDFH
WYRHHMYP UR]JVDKX 7HG\ NXVRYQtN SRXALWEF,ldk-OHNW L
WULFNp D SQHXPDWLFN W DEX@OMNX [DFRNMHIXWDFL E\OR W
respektovatnop NR P X QL N D p QahrdzRj] KEBDYQRIG Qt 3/&

51 ZSUDFRYIiQt

3UYQt Y\WYR HQRX piVWt GRNXPHQWDFH E\O NXWRRYRQtN |
konstrukce.- HGQRWOLYp SUYN\ E\O\ LGHQWLILNRYiQ\ SRGOH
Q t Npopisem funkdd D SR SWIHDR YHW L FNp ,pHOW N R\ép BAR \SQDFRR G H (
YEUREFHP aFéichp@dp | XQNFH QHQt |DGiQHG WRWR LY i SHI Y N

YEUREFHP QD PRGHOX |]QDIHIR $OMP B RPN "< SUR SQH:
tily, CU (1,2) pro servopohony a X1 a KP pro svorkovnice.
Tabulka 2=MHGQRBSX¥RY&tN
Prvek 9eUREHRORGHORYp ptvVO|2]QDDp}
MTR-DCI-32s-VCSC-
servopohon FESTO EG7-H210 CuU2
MTR-DCI-32s-VCSC-
servopohon FESTO EG7-H210 CU1l
zdvih chapadla FESTO DFM-12-30-P-AGF Y1
PHFKDQLFNp HFESTO DHPS-16-ANC Y2
RSWLFNé VQtP SICK WTB4-3P1361 B8
VQtPDp EDUHY|SICK CS84-P1112 1 028 226 |B6
VQtPDp PJ YO|SICK IMEO8-02NPSZTO0S B7
elmg. Ventil FESTO CPE10-M1BH5L-M7 Y1
elmg. Ventil FESTO CPE10-M1BH5L-M7 Y2
VQtPDp PJ YO|SICK IMEO8-04NPSZW?2S CulB
VQtPDp PJ YO|SICK IMEO8-02BPSZW2S B3
NRQWDNWQt p|FESTO SME-8-K-LED-24 B1,B2
SMT-8GPS24V-E-2,5Q-
NRQWDNWQt p|FESTO OE B4,B5
SMT-8M-PS24V-K-0,3-
NRQWDNWQt p|FESTO M8D Cu2/B
UHOp GOODSKY| EMI-SH-224D K1
UHOp GOODSKY| EMI-SH-224D K2
UHOp GOODSKY| EMI-SH-224D K3
DMES-18-3006FGK-
S tPRpDWé SRKFESTO Sv-U *
svorkovnice S * * S
svorkovnice KP * * KP/X1
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Tabulka 2]REUD]XMH JMHGQRGXaHQ& NXVRYQtN NWWWEé QHR
30QRKRGQRWQé& NXVRYQtNPMH S LOR&HQ MDNR S tORKD

3UR ]DMLAW Qt S HKOHXRYRPYWLNR PSX D LN BB QMR RS B R HAKDQ
R]QDpHQt .3 SUR URJRIBD RXXEVRIURIRDDPHQt GUIWS ; 6
YVWXSQ YéVWXSQt NGH VH QDFKi]HOR SBWRGHR BA® ER(
GtO ptVHOQPKR ]QDpHQ vorkRvGitems 1MHE] t NNEDBDYRGLp SUR V|
SDGOD E\O R]QDpHT QBWI NMOQRY:EVWXSQt VYRUNRYQLFF
R]Q D p H Q Proto pro tvorbwV F K fuRBkirL FN jRB R MIHHIQW HQWR YRGLp QR
X1:54, S:38.

3UR WYRUEX HOHNWULFNpKR VFKpPDW Xbyld W N & B FE GRJ X0
QXWQp |JPDSRYDW YaHFKQ\ YVWXS\ D YEVWXS\ 9aH E\O
Y]QLNOD SDUDOHOIQV & HGVF KPWIRVGIRPWQp PHWRGRX UHYH
SRYDW MHDBRRMWOLYBUYNS$ GR VYRUNR Y byo pro@&ns $Y R G
fyzicky s Y\AXALWtP IXQNFH YRGLY pK RJ&diSoRiW ¥ HR \OHDQEEO®/ L P H \
YiQGGR WDEXON\ $RFRIMNGX LRV]D S Rty QIGEORVB/MHG Qi R Y V\
YEVWXS

2EUiI]J398$YRGQt IDSRMHQt VYRUNBOYWQL GHizék 3$YRG

vpravo)
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Ze svorkovnice n2 E k|39 E\OR PRAaQp SRPRFt PXOWLPHWUX D MH
MHQt YRGLpH IMLVWLW S HVQ@PR]|BSRRIGQtKIR 3/ %R WNRRAYR [ |
VHSVIQR GRaW DEXON\

Tabuka3=DSRMHQt SSYRGQtKR 3/&0H VYRUNRYQ

S|1|/2| 3 |4/5|/6|7|8]|9]10/11]12|13|14|15|16|17|18|19|20
PLC/V+|0V|GND IO |I1{I2[13]14]I5]16 |[I7 |18 |19 |110|111|112|113|114|115|116

Tabulka4=DSRMHQt S$YRGQtKR 3/&-46) VYRUNRYQL

S |21]22]23|24|25]|26|27[28|29|30[31|32|33|34| 35| 36| 37| 38|39 40

Y
—
@)

117/118|119|120| O0| 01| 02| O3| 04| 05| 06| 07| 08| 09| 010|011|012|013| 014|015

Z Tabulky 3a Tabulky 4 E\OR PRA&Qp XUpLW NWHUp YRGLpH VORX
YEVWXSQt WR |MHGQRGXELOR GHWHNFL YRGLR®4NWHU¢
E\O\ VLFH S LSRMHQp ]H VYRUNRYQLFH 6 GR 3/& RYA&aHF
SWi@p D SRQHFKiQ\ DVL M D KOFE Wi HHNB RDY SSJURD F RWiQI \W D E X
SRMHQt X& QHE\OR QXWQp SRQHFKIiYDtak BHMRRS G iU R/ & ROMX
NDpQt URJHK WDNHUEP E\OD GRNXPHQW D Fat dokuSiehEaéi Rr i Q D
S$YRGQt IDSRMHQt QHE\OR QXWQp

2EUIMONDSRMHQt VYRUNRY QL F Ha p8vky; SURSRM?

Tato svorkovnice n&2 E (kujl40 REVDKXMH YH VN tQL L W RLQJgOp -H
S HStQiQt VHUYRSRKRQS$ D GY VStQDQi SRPRFt VHQ]RU#¥
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3UR KRUL]JRQWiOQt PDQLSXODFL VStQi PRAQRVW VWDUW)
dovKRUQt SROR]JH 3UR YHUWLNIOQt PDQ ltehdyO NBLAVEBHD i
chapadlovPtVW XUpPHQpP SUR YHUWLNiOQt PDQLSXODFL 7R
WLENEFK YOMRUWNRRQWEH .3 SURSRMXBLA SWiYN\SRIP RFR]®N
Q QFK UHOp XPR& XMH KDUGZDURYp |DEH]SHpHQt SUR!
,GHQWLILNDFH YRGLp® PHE\ODRIUWRWHEFOQOD RS W SRPRFt
YRGLYpKR VSRMHQt NGH E\OR QXWQp Y\]NsRUCEHIR X VYRR
NRX YH VYRUNRYQLFL .3 SURWR&H VYRUNRYQLFH .3 RE
ZQLFKA S W QHY\XA&tYi

1iVOHGQ E\OR QXWQp ]JPDSRYDW L Y]iMHPQi SURSRMHQt
RSWLFN\ YH VYD]FtFK YRGLpPpS$ URDPOWLR MY RNWRY® LNFH RE M
]JDSRMHQt XUpHQp SUR QDSiMHQt .WHG\ GYD YRGLpH QD

'iOH VH QD PRGHOX QDFKIiJtI RQEAHHEUREVYRIOG\ IGRKKP HQV
NDFH QHQIPGRWHRAYWIVFKpPDWX E\O R]QDpHQ SRX]H MDNI

2EUIANPHQ&HQé YENUHYV VFKpPDWD J]DSRMHQ't
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2EUIMENPHQAHQE YENUHV VERpPDWD ]JDSRMHQt
9eNUHSO®Qp YHODLRIRYWR  BRI.HY

3R |PDSRYiQt HOHNWULFNpKR |][DSRMHQt D NRPSOHWDFL
HOHNWULFNp VFKPPIL\WMIBRMIHRIUBPX $XWRGHVN (DJOH
UHSUH]JHQWRYiIiQD SRX]J]H EORNHP VH YVWXS\ D YEVWXS\
G$OHALWp 6FKpPD EVOR QDYUAHQR WDN DE\ REVDKRYD
VDAHQR S HXK&ONHGIQRBWWRVWXSXMH ASiWH Qt3 VE UQLFH 6
ve svorkovniciS 9RGLPpH MVRX GIiQHAR]QBERQ aIRINRPpXMtFt AVP

1D SUYQt Yé&N UMWByy2EREEYMNQ! VHUYRSRKRQ\ VQtPDpH UH
KPXI 6HUYRSRKRQ\ MDNR VFKHPDWLFN\ QHMVORALW M4t
NUHVX 2EVDKXMt VFKHPDWLFN\ [® udedénp v&RW X B H @ WDERAW
robce, isS HV Q@éPHOQE¥P RRI@PPHQIP MHG QRBWQIpPER R BH.IO\W R
WHG\ PRAQpP S WBneBtBrQzisBlME KR R]Q D p H-QItG) RMQNLFLp VE UQ
WDNp SRMPHQRYiQ\ SRG O Hs B ROMAPRDQ QD F/HF K ERIIRE R HX P t VV V
VQtPDpH PRGHOX 'YD NWHUp MVRX S tPR ]DSRMHQ\ GR
GDQpKR VHUYWRISPKRRILFNEFK VQtPDp$ NWHUp MVRX S L

svorkovnice S.
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3RVOHGQtPL SUYN\ QDVRXYWtP YEOPHEKROp . NWHUp VOI
JRQWIiOQtKR D YHUWLNiOQtKR VHUYRSRKRSIIR D5H PR & QIR V
WLNKQ@HER KRULJRQWIiOQt PNEUSXODMEFENH VFKpPDWX R](
QidHFt SRORKD WKHRM\QE KIRSDRGER Y

1D GUXKpP (ZENUMRKMH XPtVW Q VQtPDp EDUY\ YHQWLO\
QLFH 6 QDSiMHQt D N RRX@aNDkenukadik Pmo@tPDp EDUY\
R]QDpHQEé YpbdiedudkddjakXtest barvidH XPtVW Q YH JE\WNX VYRU!
6YRUNRYQLFH .3 ; REVDKXMH RGSRYtGDMtFt R]JQDpHQt Y
W QFOH VYRUNRYQLFH JREUD]XMH LQWHUQt ]DSRMHQt QD

Vently SUR pHOWWMWMRE JREUD]HQ\ SRX]H MD N K UHGHHON V8 RK QH
NH VSPQo@tMH QD YENUHVX VFKpPDWLFNé& ]GURM tuMHKR &
SUIFL G$OHALWp GR Q KR& VYR HSH @ HVRIIMERUQRFHQ LFt 6

Prvkem, kteEQHE\O REVD&HQ S$YRGQ QD PRGHOX MH NRPXQI
E\O QDYUAHQ SUR SRRCHEW RRWBRQLANUFHVX QHMVRX Y\RE
GHWDLOQt SURSRMHQt PH]L NRD WRRAPN R R Q HFRB/WBR S RBIQHQV
svorkovnice SGR G HVASWQRSY @AK PLQLVYRUNRYQLF QD GHVFH !
7HQWR UR]JSRMLWHOQé& N RI)WBINWLRHPH RapRie B.RS Y LF LY 6

7 HWt SROR&NRX GRNXPHQWDFH MH WDEXOND ]DSRMHQt
RG NRQFRYpPKR ]D t]HQt D& KS\R RFPRGFO DLELYi IMQONFL GD
SR]QiPNX R RW)DWHABGBRYtGDMtFt SLQ QD NRPXQLNDpQtF
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2EUIANPHQ&A&HQI YHU]JH WDEXON\ ]DSRMHC
.RP SO IRty WH Y O RS H Q]I

Tabulka QEUiI]43NE\OD Y\SUDFRYiIQD SDUDOHOQ VH VFKpPDW
NRPXQLNDFL SUR ]|DMLaAW Qt S HKOHGQRVWL VSRM$ D X\
WHUPLQIOX GR PRGHOX

Tabulka obsahuje sloupecYRUNRYQLFH NWHEESVRKDEGRY Y& BYQRXSQ
YEVWXSQt VN tQL D VKRG X NPy YIH2ASE WP BXVHPH ] Q SR A Rit] t
QHMVRX YH VYRUNRYQLFL [DSRMHQ\ D E\O\ SUDYG SRGR
atFK ]D t]HQt QUXK&EGMOR PGISHRPOMIFH NWHUé SRSLVXMH
pinu podle pinu prvkuNH NWHUpPX MH S LSRMHQ 7 HWtP D pWYU'
Kk GDQEP SLQ$P QDaMddhotiufvkd INKUNBRX SUDFXMt QHBREGU Xk
VORXSHF SRMPHQRYDQé SLQ 7THUPLQDO SRSLVXMH RGSI
7HUPLQDO NWHUp RERDKXMHRQHWRY®RPHQt MH ptVOR N
,'& SRGOH UR]J]ORAHQt SRADGRYDQéP ]H VWU kQnhekiohuR O\ vy
IDCv UR]P HIQ.
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2EUIMANDSRMHQt YVWXSQ YéVWXam@PLE RoNBQM 6W R U 4

2] QD p HaDulc¥ se shodujeR]QDpHQtP VE UQLF QD 3/& )RIWURW |
6 a2 E Wki]44. 3SRVOHG QtPW IVEOXROXNMS\FIMOHS RMLIHFQItp S LSRMHQt GR
VE UQLFH XatYDQ4t &£45). 2EUI]N

2EUIMSN\]LFNi SRGRED UR]K b Qt\R®Ht BD& pRRNVQD 6 3
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5.2 3R] QiP Ndokdmentaci

'RNXPHQWDFH E\OD Y\X4LWD SUR]K&DRE X WR R YWGILLNPp D]
OH®Wa SRW ISEMQGHYHtP S L S LSRMRYiQt QRYpKR NRPXQLN
YRGQtKR 3/& S L NWHUpP E\OD GRSOQ QD SUiY R RGSR"
QtP UR]Kdor@t 7DE\NOD Y\X4LWD S L WYRUE XpHEQtFK ~Ol
zaceaS L SINEXKNRYEP PROHOMHP GRNXPHQWDFH Y\X&tYiQD Y
pedagogy S L SYBXNRYEP PRRNKPHRWDFH EXS HSD\X & PR &Qlp K
UR]&t HQt PRGHOX

V GRNXPHQWDFL QHQt REVDAHQR S$YRGQt QDVWDYHQt SL
NWHUp MH PR&Qp QDVWDYLW L RYOIiGDW SQPRSRR]GQW HJ
MH Y\REUD]HQR RG Ki@&JRBFH SFDORKWRIYiQt QRUBRGHOX QD

2EUiI46NLVSOD\ D NEVWHWRLEHPp QDVWDYHQt D RYO
honu. [14]

2E Ui]H NMenu s adresami

SRPRFt WRKRWR S tPpMR QIO \O/RXKRXQ XNRRBLGErycDIDsVjsk@uyY LW S
VH EXGH PRWRU GR GDQp PRGRIOXSRHK\ERVIYWYHQR SUR |}
laci celkem & HpoOYAL.
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3 W SR]LF QD VNOD G ROzDES UFR ® HEIW DNVOIGIQMD VIR RO REL

EDUY\ D PDJQHWLF Q&AKQY @ DIVIOHDERNARH OVMQM R X [pWi vel- SR]LF
WLNiOQt PDQLSXODFL RGSRYtGDMtFt SDWU$P VNODGRYL

2EUI4818 H G Q D Wazleerrd Qpvopohonech na modelu

Na 2 E Wki]48 MVRX Y\]QDpHQ\ S HGQDVWDYHQp SRJLFH QD Y&
YDW ]D adkas® pPFG ODQé JUD IKuRS \ 13 2E00G NRYRYE& SUYHL
REUIINX GU&HQeR&DID[GE.HPR Y\XALWt VWH MKQ EriRnaBict VW X S
VH Mtddy Q[ i G Hsbupec® -DN E\OR VODBVHWR. FNp piVWL MH S
SRPRFt pWty G®O0AL$IING-BH) 3R]LFL E QHQt PRAQHGLNRO W
MHGQi R ML& ]PtQ Q\ KRPLQJ

2EUIMININUHV VNODGR XD B+t D& B BV
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6 .2081,.$y1E 52=+5%$1E

.RPXQLNDpPQt UR]JKUDQt E\OR QD YQBG HiQIR DY U 8 E #MA&RDLY N\$H!
DXWRPDWL]DFH QD 6W H G.Q& Bddds PLC RetpmatNFex@di CR LY
SURJ4L XMtFtP atoPPRGEXSDUR7XVQDGQ Qt P DoQQS X QDG it YWV DY] H
MLVWNRYp VN tQ NWH.ZRoKotM®GI$ P R &EQXpESOH Q DIVHDAD Y WQ 1Q YW
VE UQLFH MHOLNRA I\]LBEND ®H Qt&P DYPWBIW XEVWXSQt
E\OD MLA& |Pt\QWQDGRNXPHQWDFH 2EUIi]JHN 1RYp NRPX(
KUDGLOR S$YRGQt 3/& PR GHIOHO HR (RRY ¥ 16 R WHRARGIHDO SRPF
QHER QDS tNODG SRPRFG FRNEDIRBdIWDH V

2 EUi]39 RLC Tecomat Foxtrot CP1014 s moduly IB-1301 a OS-1401

SY&XNRY&P PRGHOHP VH EXGM\SULWIBYQ 39K DFRBREW NV

-HGQi VH R PRGHO 7HFRPDW )R[WURW & -1400RpéoduHQé R
YVWX-3HL,BEHFKQ\ YVWXS\ D YEVWXS\ MVRX Y\YHGHQ\ QD
Y DMt F10,kénektory.. RPXQLNDpQt UR]JKUDQt QD]YDQse St¢fUPLQL
Q&P I\]LFNéP URDPORBHOQHP IMHGQRGX&aHQt KoheMdi Re@@ KR S L
QDKR HmodulR BLC na2 E Kki]50 RGSRYtGi NRQHNWR WKUPQBYRXQ D
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5RYQESOR QXWQp JYROLW NRQHNWRU\ SUR GUXKWRX §WUD
FIPKRGLPS NWHUp E\O\ S LSREERPA O\ SRR RCRYNRUR KSR M|
svorkovnice QEU i URJOR&HQt GHVHW VYRUNRYQLF SR S WL

2EUiJHSR]SRMLWHOQspWR URRY QL FH

'RKURPDG\ MH WHG\ PRaQp QD NRPXQLND pRpzpbjirrlhéstt DQt S
VYRUNRYQLF E\OD YEKRGRX S HGHY®RYR GQUKRHS&MRYiQt

6.1 NiYUBHVN\ SOR4AQéFK VSRM$ NRPXQLNDpPQtKR

. RPXQLNDpPQt UR]Khyb QD WM ida@u@utodesk Eagle\ X aLWtP NQL
KRYQ\ REVDKXkonéktory & svorkovnice 2EDG.

2EUI]32Z0éVW LAHN VFKpPDWLFNpKR YéENUHVX
9ENUSD/Qp Y HVOH N R\BAKDER N
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6 FKpMRRE Wif52]REUD]XMH SRX]H SURSRMH Q t-18 kapektdgd. VY R U
.D4Gi VYRUNRYQLFH MH S LSRMHQD E-X O%PYQ CRP@EIOHER ¢

Q Qt QiYUKX GHVN)\ (2EBHBBNEGN SRR QXWQp UR]G OLW
OLFKp D VXGp

2EUIIBNiIYUK GHVN\ SO RAGQEFKQVGRM$

6RXPiVWN\ ,YSSURVW HG Ep@aOUHR MWILEA HRXQ QéFK SRADGDY
VYRUNRYQLF E\O\ UR]YU&HQ\ GOH PRasmRoVaNZ n¥ BOXLON R V W
PP 7R RGSRYtGi UR]JP UX RWYRUX NWHUEP E\OR GR PRG

5$]QRURGpP QDWRp QY WKR QNRY QDFYYeVOHGQé& WHUPLQIO
SRX]H GRGU&HW Y]GIiOHQRVWL PH]L SLQ\ 7ORX&"ND SOR

1mm ]D ~pHOHP VQt&HQt RGSRUS$ QD FR QHMQL&&t ~URYH

6H]QDP VRXpiVWHN QHER R]QDpHQt VRERBINWRGEN YQRaQWtUK
GYRX W\S$ VRXpiVWHN NWHUp QHO]H Y]iMHPQ ]DP QLW
konektoru IDC-10 DE\ QHGRPROQOKBMHQtP

SURWRAH E\OR ]DS R WOH@EEKDR QHRKDIW W& DQ '36 VWUDQ!
VSRM$ E\OR QXWQp RVDGLW traRdENE QR AQE B OEMSAERRIG Qt
WR @aistiukciXPR& XMH L S HV WR &H QD WR QHQt QD 60' P]
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6.2 VEUREBEBVN\ SORAQéFK VSRM$ NRPXQLNDpPpQtKR

Deska byla vyrobena osvitovou metodoltGM O Q 6W HGQt SU$SP\VWORYp aNF
XUpH@lavenaSUR YEUREX D ZSUBYKXGHMHMVIHQHURYIQ RVY
REVDKXMtFt SRX]JH P G Qp VSRMH

2 E Ui ]94 Negativ pro osvitovou metodu

1HIJDWLY MH SSLODRAHQ3 9 Y

Negativna2 E ki]54 E\O Y \VQIDEWRQVLVNQXWHOQRX P H®IpYeRtl RY R X
tovou deskXX 89 ]i HQtP SR GREMN@VYRXYRLVBBYp NRPR H 'HVN

nanesena fotocitlivou vrstvouY € U R E \

'ifOE\OD GHVND SR RWRWR N XY R\GG Q RNIGH dokREGehykKR

GLWHOQé& QHJDWLY 1iVOHGQ E\OD GHVND RpL&AW QD D
GHVNX SRG WODNHP VW tNi OHSWDFt N)\Wjina bQXuedsVH Ui C
QDFKiJt QHRVYtFHQIi pdi WWU MPHEB\OQ HGI® B HY N\ Y\YUWiQ\ RG
SUR RVD]JHQUNRXPiVWPRWR Yi]L REVDKRYDOD QHRVYtFHQ&
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2EUIBSNHVND SR SUYQt YEUREQt Ii]L

'‘DOat liJt YEURE\ E\OD ~SUDYD WHG\ RANUIEIQt QHY\OHS
QpKR WYDUX D SURP D€skaY B@ath ¥t&/\ & ractysdhd/RiE ki) 55.

'iOH E\O\ VSRMH RpLAW Q\ RG |RWRKbhnskibtyY b RAUM W K\ND] iR
na 2 E ki) 56.

2EUIB6IRVD]HQt @bl Nrar]

3R RVD]#QUEROWAHFKQD YRGLSRIVERME TPt BRIPHGEHPN\
v]iY UX S HY@AaLONtSPRkD B )Y @8odaX PtVW Qt GHVN\
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3UR GHVNX E\O YXWYOQRGI AMIKOIBSHSRMRYiQt D JY\AXMtFt ¢
a spoji. PolepMH ML& QDOHSHQK®E.GHVFH QD 2EUI]

2EUIIFAINRWRYEé WRUPLRXOItWFWtP SROHSHP

ytVOD QD SROHSX MVRX Y\REUD]HQD GYDNUiW -HGQRX
GDMtFtP GURKp NawiBa@nici 2EDGYtVHO Qi R]Q D p H @akamtenV KR G X
WDFt S HWPEXEONRPIPIRMBOMEDPXMH MHGQRWOLYp ,'& F
G SRGREQRVW &aSDWQpPKR S.LSRMHQt J|H VWUDQ\ VWXGHQ

63 3 LSRMROXQLNDpQtKRmodRIIKPDOQt N

3LSLSRMRYiQt WHUPLQIOX E\OR RGHMPXWR B\%¥AR @/QR 3/
Y\SUDFRYDQp GRNXPHQWDFH QRY$WRG GtKBS REBRMH QS URI
SRVWXSQ RG SUYQt OLFKp VYRUNRYQLFH SR SiWRX VXG
RYiQR PH]L YVWXSQ Y&VQMXSOXNR RN RRGHRIX6-ID. NRQH I
3R Y\KRWRYHQt SURSRMRYDFtFK NDEH$XRAIODt K RGIPYLR AV
QD GUXKp VWUDRQBEANNDREOBD]XMH VWDY S L S$YSRRGMVR FKQN R
QHNWRUS$ SUR 3/ZR8®UWHREDEVWVWXSQ YEVWXSQtFK YR
VSROHPQRX JHP SUR Y&HFKQ\ ,'’& D H[WHUQt QDSOMHQt ¢
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YeVWRLS 3UREOpPP E\OR QXWQp Y\7HIQWRHSWREQpPLPSAB L
4HQ S tPR QEDDG&HtWHU]L WHUPLQIOX

2EUI388 HSRMRYiQt YRGLpS GR WHUPLQIO

6.4 Diagnostka S LSRMHQt 3/& N PRGHOX

3R SOQpP S LSRMHQt D XNRWYHQt WHUPLQIOX E\OR S L
SURYHGHQD SUYRWQt GLDJQRVWLND SHIPR AMY\RY HHQHDWD pGL
program v jazyce ST WURVW HGt ORVDLF SURSRWRYOLRELMD ¥ & \QA
PLC. Hodnow\ EA\O\ P Q QWNRQPIRIXUDpPpQtP SURVWHKd&t NWHUp

2EUI]J398NIi]ND NRQILIJXUDFH QD ¥BMUWXSQtP PRC
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3R ~VS aQpP RWHVWRYiQt YAHFK YEVWXS$ E\OD VHVWDY
GR SRADGRYDBYY SREURKIXWQp SURYpPVW LQLFLDOL]DFL P

CU1_enable:=true; /[ CU1 povolen
CU2_enable:=true; /I CU2 povolen
adres_CU1_ CuU2:=false; DNWLYQt IDOV1

start. CU1_CU2:=false;
=G U R M RlYirdcibliggee modelu

=G U R M RIYhastbwi@ oba motory dSRYROHQpPKR VWDYX QDVWDYXMH

CUL1 a start nastavuje na hodnotu false.

case miniStav o
0:

start CU1_CU2:=false;
CU1_adr_Obit:=true;
CU1_adr_1bit:=true;
CU1_adr_2bit:=true;
CU1_adr_3bit:=true;
citac_1 :=citac + 10;
miniStav:=1,;

if(citac_1 = citac) then
miniStav:=2;
end_if;

if(CU2_MC=true AND CU1_MC-=true) then
start CU1 CU2:=true;
miniStav:=3;
else
miniStav:=0;
end_if;

hlavniStav:=10;
miniStav:=0;
end_case;
=GURMRXYERKYE KRUL]JRQWiOQt QD SR]JLFL KRPLC
“GURMRYXBURMGOLEUDFL KRUL]R @iMiSta@+K RMERK\W QXM WIGi(
IDOVH SURWRA&H MH QXWQp S HG NDaGeélR QDKUIiIQ DP EDLGUR
adresa 15 (homing). \G DO &t piVWL NyGX E\OR QXWQp (Dtddei W RFI
VDKXMH QHGRVWDWHN 3RNXG LKQHG SR VWDUWX PR
&8 B0& Y\KRGQRWt ViLYWXD BIRMMAENRHSRNR @& @ OSr&NUD p X

gramu. PRPRFt ptWDpH VH SRpNi PV D MH NRQS HRBGRR]KR
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stavt.3RNXG QH MH VSXaW Q 3URJUDP E\OR QXWQp SViW |
FRYiVPQC cyklicky. %\OR E\ YEKRGQp SRK\E Y\ HALW SRPRFt S
by se pouzePGiYDOD SRA4DGRYDQi DGUHVD VNODGRYDFt SROL

BHNYHQFH NRQWURO\ GRNR QVYHHAE pPRHURN X HD FURRI Gt WI
UHDOL]RYDW SRPRFt SRGSURJUDPX QHER IXQNFH

1iVOHGQ E\O QDSViQ SURJUDP SUR ~FKRS D RGORaHQt F

I vzit prvek

case uchopStav of

0:
Chap_vertik:=true;
if(Chap_dol_pol=true) then

chap_celisti:=true;
uchopStav:=1;

end_if;

if(Chap_close=true) then
Chap_vertik:=false;
ministavi= - 1;
uchopStav:=0;
end_if;
end_case;
Il vzit prvek konec

=GURMRIYEHNWYEH QFH ~FKRSX

Il pustit prvek
case uchopStav of
0:
Chap_vertik:=true;
if(Chap_dol_pol=true) then
chap_celisti:=false;
uchopStav:=1;
end_if;

if(Chap_open=true) then
Chap_vertik:=false;
ministav:= - 1;
uchopStav:=0;
end_if;
end_case;
Il prvek konec

=GURMRIYEHNYEHQFH XSX4iW Qt SRORAHQt
Programy € G UR M RY& =IMEyJR M RAJ gsoNWH PWRWR&Qp OL&ttNBH]SRX’
chap_celisti (fruet~FKRS IDOR/SIXE&YiVOHSRPRYQiQt RWHY HQRVYV
Y HQRVWL FKDBIRBOW FRROEDGOR |GYLKQH
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9 é V O hi @idbHostiky je programY \X atYDMtFt YAHFKQ\ YVWXS\ D YéVV
QRVWL Y&P Q\ GYRX PDWHK ISIOBIJQD R\X HER® 8 RYLYFR FHKQ W D N
XMtFt DXWRPDWLFNp QHER UXpQt t]JHQt 3 L DXWRPDWLF
VHUY R SRKRRFBt SRVWXSQpKR QDMHWt RERX GR SRORK\ K|

2EUI[GBASDQHO GLDJQRVWLBNAKRXSVIRIXOPKHY

Panel na2 E ki]60 oEVDKXMH PR&QRVW VWDUWX DXWRRBWLFNp
VWDYHQt MIR B &HYWNEGRMHPN W proto, abyQ HG R FK iRIMO R 8NL W p P X

XNRQpPMHNRH X3URJUDP GRNRQpPt SRVOHGQt SRK\E D GtN\ V
iOQt SR]LFL
if(stop=true and miniStav=0) then
hlavniStav:=0;
miniStav:=0;
start:=false;

stop:=false;
end_if;

=GURMRSYRANMWYW; HQt SURWL RNDPAaLWpPX ]DV
B3RNXG MH JPipNQXWR WODpPptWNR VWRS DnjinisReyx=d )MH GRN
tak teprve potom se prograNRQpMMHKR PRaQp JQRYX ]DSQRXW YpH

7paMH Y\QXORYIQR WODpPtWNR VWRS 2YOiGiQt DXWRPDYV
NORSQEWREN@KIOQtP MM PIRFAQLW VWDY YAHFK YEVWXSS$
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'DO&t GLDJQRVWLFNp SURJUDRYRIGK\ O\ YU BB R FRYti QDE R U
SUR Y&XNX DXWRMRWLEPDWIRKRWR PRGHOX proBranS@dHiW Qt G|
VRYDIQE S L BDIHNOVY R QjakoNMSP_Diagrpstika. N2 E ki 61 je fotka
SURSPMHONRPXQLND p Q tPURRPRBIEEGoRAMSUR ~pHO\ GLDJIQF
D WYRUE\ ~ORK

2EUiJM8 LSRMHQpPp QHXNRWYHQp PURPOXIQILNDpQt UR]
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7 1E95+ /$%25$7251E&+ O/2+

%\O\ QDYUAHQ\ pW\ L sSQRE/RIUFDN¥ER WQIRAOWRVWt NWHUp M
propojeny, {Q KBUIFL QD GDO&t ~OR]JH SRW HEXML PtW JQDOR
OORK\ VH VRXVW HGt QD Y\X&LWt SRVWXSQ Y&HFK SUYN
JRIWURW DOH PRKRX E&W SURYHGHQ\ |D LNRIFRRSR pivQ p KR
SRYtGDMtFtP NRPXQLNDpPpQtP PRGXOHP

OORK\ VH ]|DP XMt QD &MRIUNDPHRYIQLA PREMNXAHQRVWL 9
SDWW R VORAIOMMRWDWR L D MHKRV S tEHDWIP R¥EDR) & iNCBW t
PDMt KRWRYp VWDQGDUGQt ~ORK\ QD E 8QéFK PRGHOHF
IRUP SUREOpPX NWHUé aiFL PDMt Y\ HALW D aiN$P SRV
SUREOpPP PXVHMt aiFL Y\ HALW VDPL Y]JKOHGHP NH NRPSC

.D4Gi ~ORKD REVDKXMH ptVHOQpP R]QDpHQt Qi]@YNREHEFEC
OLND ERGHFK SR]QiPN\YSWRVRIX I KNRIURY pKR SURJUDP >
N$P QDSRFFEWFHEKQt ~ORK\

B3UR ~pHO\ SURJUDPRYIiQt EH] QXWQRVWL NRQILIXUDFH Y
archiv VMSP_prazna_ulohaHGQi VH R SUI]GQé QDNRQILIXUIRMYDQE (
MHQ VW [ayceSSTi WiasyY VW RE S$8 VWIX PR K RW BHRLSEOW YODVWQ
XYiadHeno archivW SROHPWF KLY\ Y\SUDFRYDQ é AFKOHMNRKU R 8 LS M {
loze. SBUR XNiJ]NX NRPSOH\¢Qt SUSEIRER &HORK ODERUDWRUQt ~
VI). 6H]QDP DORBVYHP MHGRNGRAIOW DNF LSDtRRENHD A HQ Y

7.1 /DERUDWRUQt ~ORKD

3UYQt ~ORKD VH VRXVW HIMFRY VW FIFHQDSHRIUDPRYiQ
~NRGXDNWLFN\ VH MHG QiaBe SFURRIQNRN/QM t GERRENF M IV CF K p LV
D QiIVOHGQp Y\WYR HQt SURJUDPX NWHUEé& QD PRGHOX E}
cemi. DORKD MH SRSViQD MDNR

VWpWR ~OR]JH VHUDHRY PAWHP W EéXNRYpKR PRGHOm- VNOD(
SURJUDPXMHWH VL MHGQRGXFKé SURJUDP VWUXNWXURY
GRYDFt SROLFL
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3RSLVY VORXat MDNR ~YRG GR ~ORK\ DE\ VL &iFL GRNiJl
VWRPWR S tSDG VH MHGQiI R SUYQt ~ORKX D Mptadd-HG\ RC
YLAWSPt®SDGQ GRWD]RYiQt XpLWHOH QD QHMDVQRVWL
=DGiQt ~ORK\

3 HpbWHWH VL GRNXPHQWDFL D QQUDPREW. REVOX]H S LORAI
9\WYR WH SMRPBBPVWUXNWXURYDQpKR WH[WX 67 NWH
KRULJR®RILGFIt QD SR]LFL 1H]iOHat QD YHUWLNiIOQt S
9\OHS&@&HWH SURJJDR R ~HK RSB Qt Y

3 HVX WH SRPRFt FKDS®IGEBD PRWHWRILFL] D ]S W 7HQW
cyklicky opakovat.

=DGiQt ]|GH MVRX SUR jakoNé&DMNRPYX O GD@Qiy B RKRD GiQ't
RYAHP QHE\OR PRaQp QDY UKR ¥dbtady. R FIREQ R JFHRYW WX R\
HQD SR]QiPND NW-HLR ]G DMHGIQ@D ® YV DK XM H

9\X4LMWH SRGPtQNX &$668WRJUD P IMDONRPIERIDHpQE DX

SUR RULHQWDFL QD SRJLFtFK Y\XaLMWH QiNUHYV

5R]JORaHQt SR]JLF QD VNODGRYDFtFK SROLF

-H PRaQp Y\XatW S LORAHQéFK YJRURYéFK SURJoh®P$ SUI
delem (archiv VMSP_Uloha_c1)

&tOHP SR]QiPN\ MH RVY WOLW &iN$P ]iNODGQt SULQFLS\ -
S tVWX®RM NRQHpPpQEé DXWRPDW RULHQWDpPQt QiNUHV ¢
Y UHP PRAQRVW Y\X&tW Y]RURSRXOHGS QD RN QRBRKA RKHK
gramu (OEUi]62N NGH MH Y\ DWD SRGVWDWQi piVW SURJUDP X
]iNODGQt SU Lm®IFonBa 8ozérhit j¥ na nedostattkL RYOiGiQt PRWRU X
MH ]iUoRormEnto QD SUR ]JY&3HQt SWEKOHGQRVWL Y
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2EUiJB28NIJND ] SURJORPKPMVOR MHGQD
30Qi YHU]H XNikNg2@IB TEROMB XS @M 3

OORKD MH VSOQ QD YH FKYtOL NGYVHUMRBRKRREIKS-D LRUFIIF
pademD PDMt QDYUaHQé YODVWQt SURJUDP

7.2 I DERUDWRUQt ~ORKD

'UXKi ~ORKD VH |[DP XMH QD Y\WYR HQt IXQNpQtKR EORN
nipulace smoRU\ FKDSDGO\

&tOHP MH QDSVDW SRGSURJUDF
]DGDW MDNR SDUDPHWU SRX]H DGUHVX SR]JLFHTa®KDSDG
~ORKIDW XMp]DW Y EéKRSR GSWDAEIUD P\

NWHUp 3XOHYXMt3 KO
OORKD MH SRSViIQD

VWpWR ~OR]JH QDSURJUDPXMHWH IXQNFL NW HXBLXFR MG
UHVQpPKR V\VWpPX

'R IXQNFH VH EXGH |DGiYDW SRJLFL Y
OORKD QHY\FKS$JUYSQtPRORK\ DOH P$aH ]GH EéW piVW ~OR
poulH ORJLND PH]L KODYQtP SURJUDPHP D IXQNpQtP EORN
=DGiQt ~ORK\

9\KRWRYWH NDOLEUDpPQt SURJUDP NWHUé VH Y\NRQi MCLC
do pozice homing (pozice 15 - 1111b).
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9I\WYR WH IXQNpQt EORN NWHUé EXGH EUIW MDNR SDUD
D GOH Qt VH S HVXQH QD GDQRX VNODGRYDFt SR]LFL

1DSLAWH SURJUDP Y\XatYDMt ]JPtQ Qé IXQNpQt EORN NW
cemi 0;0 a 3;3.

.DOLEUDpPQt SURJUDP MH PRAQp SRXA&tW S LOR&KH®E QHE
VWXSQp QDMHWt PRWRUS$ GR SR]LF 7P § R MG EIONRHN MDD
JXMH ViP R VRE D MH WHG\ QXWQp MHM LPSOHPHQWRYD
4iN\ YLGLWHOQ S HRB&G@®]MaSWDYPH QAL

V SR]QiPFH MH RS W S LOR&HQ QiNUHV SR]JLF D PRAQRVW
EOpPHFK QHER BWREMOQVI®YQDFEORK\ MH RS W XPtVW Q Y
YPKR SURJUDPX NWGHDUE MI® R GIt h ReY EBMHIGIF M R ] WPDBOR S G
PHQWRYiQ

7.3 Laborat RUQt ~ORKD

7 HWt ~ORKD MH FtOHQD QD Y\WYR HQt JUDILFNpKR SUR
MHGQRWOLYE&FK VNODGRYDFtFK SR]SHGFHRRRPRK R RKXAt
MHM R IXQNFL ]DML&"XMtFt HYLGHQFL SR]JLF QDpWHQt ]
VLPXORYDQé& SDQHO QHBENRbARKERNRX WVIWEXNQNXSRH.FH [REL

OORKD MH SRSViIQD

VWpWR ~OR]H QDSURJU D P XpdrdWndbd XvadhBakeru MobraizoviatEratieiH Y
VNODGRYDFtFK SR]JLF D LQGLNRYDW ]DSOQ QRVW SR]LFH

OORKD SUDRXMRNW 8 HGFKR]t RY&AHP QHQt WR QXWQp &iFl
AtYDW IXQNpQt EORN\ DOH MH MLP WR GRSRUXpPHQR

=DGiQt ~ORK\
9\WYR WH S®IEHO NQHHER EXGH JREUD]JRYDW VWDY ND&GpD

9\WYR WH IXQNpQt EORN NWHUé& EXGH EUiW SDUDPHWU
P QLW SURP QQp JREUD]XMtFt SR]LFH

1DSLAWH SURJUDP Y\XatYDMt JPtQ Q& IXQNpQO.EAlllRN NW
PHJL ]JE\Op SROLFH NWHUp EXGH SOQLW RG SR]LFH

, QWHJUXMWH GR SURJUDPX NDOLEUDpPQt SURJUDP YH IR
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=DGDQt SUREOpPP UR]GS Q%K ¥ NGRUSKCHE@EBBQYKR SURJUDP X
QRVWt LQWHJURYDW NDOLEUDpQt SRGSURJUDP

Vpo]QiPFH MH S LORAHQ QiNUHV SR]JLF D PRAQRURK VKAt
S HGFKRJiFKUX MH WDNp XPtVW Q NRPHQWRYDQé Yé DWH

7.4 IDERUDWRUQt ~ORKD

=iP UHP SRVOHGQt ~ORK\ MH SOQRRRGIQRRXp YHEKRK VBt H
~ORK -HGQi VHDINBNWH FQR R ~ O R KiddeSeh RPreguairf hudé scho-
SHQ UR]JW tGLW PDWHULIO\ SRGOH SDUDPHWRLH#eMDNR MV
AtYDW IXQNpQt EORN\SDHIGAK R ¥ K SORK\ ]

OORKD MH SRSViIQD

VWpWR ~OR]H QDSURJUDPXMHWH IXQNFL NWHUi EXGH W
PHWUS$ D LPSOHPHQW XSMHGFXKHRA KKK +O@KFER] NRPSOH[QtK
PRGHOX VNODGRYDFtKR SUDFRYLA&W

OORKD ]DVW Ha&XMH SUIFL VH Y4HPL SUYN\ PRGHOX D G
NWHUp E\ FKW OL QD PRGHOX UHDOL]JRYDW 3 tSDGQ Gi
]JMLAW Qp QHGRVWDWN\

=DGiQt ~ORK\
9\WYR WH IXQNpQt EORN EH] SDUDPHWUX NWHURBSEXGH S
D WtGLW GR SROLF

9\XALMWHSIXGNFKHRtFK ~ORK SUR SRK\E JREUD]RYiQt ]DS
ILENp SUYN\

1DSLAWH SURJUDP Y\XatYDMt ]PtQ Qp IXQNpQt EORN\ NW
DW1tGLW MHM GR JE\OéFK SROLF GOH YDAHKR NULWpPUL

=DGiIiQBRWOHGQtP ERG VWDQRYXMH PRA&QpP Y\XALWt W tG
]DGiIQt VWDQRYLW L VDPL S RNXREK D SROEM DEKR(GA HS PHRG IDKRR/]\\
YRX ~ORKX D WDNp LQIRUPXMH R QXWQRVWL QDVWDYLYV
3RVOHGQt piVWL ~ORK\ MH RS W NRPHQWRYDQé& Y& DWHN
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8 52=aE (1E 9é68.29e+2 02'(/8

3 L SRXatYiQt YEXNRYpKR PRGHOX YH YéEXFH E\O JMLaAW Q
~ORK MDNR MH QDS tNODG ODERUDWRUQt ~ORKD ORGH
QHNRPSOHWQ

BURWR E\O\ VHSVIiIQ\ PRaQp QiYUK\ QD UR]&t HQt YEXNRY
S tSDGQ MLQp PRGHO\ QHERRS YIAGIHBYIREXYMNHSOQR WK R S §
GHOX QD &aiN\ D PRAQRVWL S HGVWDYLW Q$U®IMHMI Y\XAl

81 3RGDYDD

SUYQtP QDYUKRYDQé&P SUYNHP NWHUéP ODERL® WR X &LG®
prvkuzODERUDWR H VH MHGQiIi R WUDQVSRUWQt Si/HWpVN HU

btVWL VNODGRYDFtFK SROLFH QD QR QYWW ¥RakregenMK R U L
na 2 E Wku]63.

2EUiIJBNINUHYVY VNODGRYDFtFK SR]JLF SR]JLFt SUR YV
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2EUiJB40MRAQp XPtVW Qt SRGDYDpH QD UHiOQp

Na 2E Wki]64 MH YLG W P R ASRGOmNYaii Y e XNRYpKR PRGHOX

SUR ~FKRS PDWHULIOX QD SR®YRMBHL |PWKR RIQDPNYXiO Q
3 L UHDOL]DFL E\ E\OR RY&HP YKRGD ¥ \\WIBIQN SRIGIDIY DR i
E\ E\OR YKRGQp BiWW]D WiGNXXGHFERBEXiPHONVMULiOX 1D V

SDN E\ PRKO EEW VHVWDYHQ ]JiVREQSR GIDYWDH BIIPi X \QIRSG |
NWHUé E\ SUYHN Y\VXQXO QD SiV

2EUIiI]JB3RIVRYé GRSODERINDWR L DXWRPDWL]D

Na 2E Wku]65 MH SiVRYé GRSUDYQtN NWHUéP GLVSRQXMH Ol
SUDYQtN REVDKXMH NURNRYé PRWRUMBWR WEH Y+ aP&HBX/WHHN
NURSRptWDp 7\WR SUYN\ E\ E\OR GREU§$ L& NGH JVMRY B W HE
YéEXNRYé PRGHO 'iOH E\ E\OR QXWQp REYRG\ QDS "RY R
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na24V ]DWtPFR PLNURSRHIVOR IO HEGNHPIODIGEOWS tGDYQp Y
VWXSQt YRGLpH NWHU p siorkén@é B $lpbS RIMW B HB\R VAHUPL QIO
3/& -HGHQ E\ VORXALO SUR Mt]GX MHGQtPi@BybyH® D GU>
VYRUNRYQLFH Y$pL JHPL S LSRMHQ YRGLpP SUR SUYHN N

Bylo E\ WBRAQp MHOLNRA MH PRGH® QD NSRIGMRYEW PRI 3
lemvODERUDWR L NWHU@& E\ PX SRGDYDp Y\GDYDp QDKUD

8.2 Panel

'DO&tP PRaQéP URJ]at HQtP PRGHOX MH RYOiIGDFt SDQHO

QHER SRX]H 3/& D ERVGEGMXPRGBHADRR E\ VH SUDYG SRG
NWHUé NRPXQLNXMH S HV VpULRYé SRUW D GLVSRQXMH

2EUIJG6RSHUIWRUVIO® SRQBW)RY L ,
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Panel na2 E k] 66 obsahujegGLVSOD\ [ D]QDWEGDptWHN NWHUp NyG|
s3/& S HY3B®RS 422nehoRS485.QDN\ PDMt S HVQi pgdeRaBUlkR]QDpF
na 2 E Wkij]67. [33]

2EUiJBINYGRYi R]QDPHQt NBBYHV QD SDQHOX
PDQHO E\ PRKO E&W Y\X4LW SUR JREUD]RYiQt LQIRUPDFt
YDFt S tND]\ RSHUIWRUD

-LQRX PRAQRVWt MH Y\Xatw VHSDUiIWQt SDQHO NWHUE
SDQHOX RY&HP ML& QHUR]JAL XMH PRGHO D P$aH EéW Y\X
83 7ODptWND D S HStQDpH

96XNRY& PRGHO E\ E\OR WDNp SRW HB QS @Y L @ RMWERD
panelu.7ODpEWRRKOD EéW QD PRGHO S LGiQD YH IRUP WO
WURPDJQHWLFNEFK YHQWLOS

2EUIJBBMDO& WODpPtWMRY & PRGXO
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2EUiJB98USP\VORY & MbAW[BIW NRY &

0DO& WODptWhREFEIPBREXPRKO EEW LQWHJURYiIQ GR YVW.
QHER QD SORFKX YHGOH YHQWLOS$ OXVHO E\ RY&AHP EéW
VH Y\WLVNO QDS tNODG QD ' Wa2EUIED E\3QPRYDNR PR RA (
PRELOQt GR Y]GIiOHQRVWL YRGLpP$S QD NWHUEFK E\ E\O S
UR]JOLAHQD D E\OR E\ WHG\ QXWQp MH SRX]H R]QDpLW S
S LSRREQIDMN\NUHVOXMH PRAQRX SRGREX PRGHOX SR S
XPtVW Qt WODpPtWNRY&FK PRGXO$

2EUIJ®MNINUHY PRAQéFK Ha&HQt BodlBIDQEéFK WOD
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V WpWR SUiIFL EVO SUR Y&éXNX DXWRPDWL]DFH JSURYR]Q ¢
MH PRAQp tGLW MDN SRPRFt 3/& YWRALBRP RFI@ROYR SR |
QDS tAr@ubd&Megas 9 VKLHOG ORGHO SUR S LSRMHQt-Y\X&tY
SLQ ,’& YRGLpP$ 1D PRGHOX MH Q\Q+PRK\Q B USDG Q] RWDM
NRYVNp ~ORK\

VWHRUHWLFNp piVWL E\OD VHSVIQD UHAHUA&K WIEND M $Ft
DNPpQtFK PpOHQS$ V& PDRAXMMMUFEI ¥\ 5RYQ & E\O\ SRSVIQ\ S
PDW\ MHMLFK GUXK\ D WBP3I\NSURGSBFRYDWMtFK VWDQGD U ¢
pivVwWt E\O SRGUREQé& SRSLY MHGQRWOLYéFK SUYNS$ YEéXN
PRGHOX GR FKRGWHROHVELENY piVWL VHSViIQ\ Ghdtab NWLF
WR YéEXNRYéPL PRGHO\ D SUR Y\SUDFRYiIQt ODERUDWRUQ
E\O\ SRSViQ\ QiVWURMH Y\XaLWp S L WYRUE SUDNWLFNy

V SUDNWLFNp piVWL EVOD JSUDFRYiQD WHFKQLFNi GRNXP]
VFKpPD ]DSRMHQt WDEXONX ]DS Rbtielet \DIGBREQiRNS ISWRO
SRSViQ QiYUK D YBURED NRPXQLNDpPpQtKR UR]JKUDQt WHG
VE UQLFt 64 7DNp E\OR SRVSiQR QDKUD]HQt S$YRGQtKR
DIJQRVWLND IXQNFH UR]JKUDQt D PRGHOX %\O QDYUA&HQ
UXpQt RYOiGiQt PRGHOX QD QHMQLA&&t ~URYQL RYOiGiQt
PDWLFNpKR RYOiGiQt NWHUp Y\X&tYi YHANHUp Y&VWXS\

WRUQt YRRMARKFt REWt&QRVWt NWHUp QD VHEH WHPDW!I
modeluUHDOL]RYiQ\ SUR ~pHO\ YEXN\ D RY HQt MHMLFK VS
E\O\ QDYUA&AHQ\ D Y\SViQ\ PRAQi URJ]4t HQt PRGHOX 7DWR
4HQt FHOLVWYpKR GRMPX -HGQi VH R SRGDYDp PDWHUL
RSHUIWRUVN& SDQHO
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VMSP 9éXNRYé ORGHO 6NODGRYDFtKR 3UDFRYLa&W
PLC Programmable Logic Controller

MTBF Mean Time Between Failures

CoDeSys Controller Development System

IL Instruction List

ST Structured Text

LD Ladder Diagram

SFC Sequential Function Chart
FBD Function Block Diagram
CFC Continuous Function Char

TCP/IP  Transmission Control Protocol / Internet Protocol

PCB Printed Circuit Board

DPS 'HVND 30RaQéFK 6SRM$
uv Ultra Violet

LCD Liquid Crystal Display

HMI Human Machine Interface

SCADA Supervisory Control And Data Acquisition

I/10 Input / Output
Cu Control Unit
BN Brown

BU Blue

BK Black

IDC Insulation Displacement Contact
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