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1. Mpeaucnosune UNIVERSAL ROBOTS

1. Npeaoncnosne

Mo3ppaensiem ¢ npuobpeTteHmem HoBoro poboTta Universal Robots e-Series.

Po60T MOXHO 3anporpammupoBaThb A NepeMeLLeHN MHCTPYMEHTA U CBA3U C ApYrUMHU
MaLLMHaMM NOCPeaCcTBOM 3/1eKTPUYECKMX CUrHanoB. Po6oT npeactaBnseT coboi MaHunynsTop,
COCTOSALLMIA U3 LUTAMMNOBaHHbIX aNtOMUHUEBBIX TPYHOK 1 COUNIEHEHWI.

C nomoLpbto Hallero naTeHTOBaAHHOro MHTepdenca Ans nporpaMmmupoBaHmnsa PolyScope MoXHO
nerko 3anporpaMmmmnpoBaTb poboTa ANna nepemeLLeHns MHCTPYMEHTa No 3a4aHHON TpaeKTopum.

PykoBopacTBo nonb3oBaterns 1 UR3e
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1. CoyneHeHusi, OCHOBaHWe 1 ¢hriaHeL| 415 NOACOEANHEHUS] UHCTPYMEHTA MaHUMyISITopa
pobora.

LecTb couneHeHnn 1 LWMPOKMIN AnanasoH NOABMXHOCTM NO3BONSIOT MaHUNynatopam poboToB ans
coBMecTHom paboTbl Universal Robots e-Series mutnpoBaThb Anana3oH ABUXEHUS YenoBeveCcKom
pykn. C NOMOLLbIO HaLEero naTeHToBaHHOro MHTepdenca ans nporpammmpoBaHus PolyScope
MOXHO NEerko 3anporpaMmmupoBaTb poboTa Ans nepeMeLeHnss UHCTPYMEHTa M CBSI3N C ApYrumMu
MaLUMHaMK C MOMOLLIbIO AMEKTPUYECKMX cUrHanoB. Ha pucyHke 2.1: CouneHeHns, OCHOBaHue 1
dnaHeL, ons NoacoeANHEHNA MHCTPYMEHTa MaHunynaTopa poboTa. Bbille NOKa3aHbl OCHOBHbIE
KOMMOHEHTbI MaHUNynaTopa poboTa — MCNonb3ynTe ero B Ka4eCcTBe OPUEHTNPA BO BCEM
OCTaribHOM PYKOBOACTBE.

1.1. Cooepxumoe KomMnieKkTa NoCTaBKu
Mpu 3aka3e poboTa Bbl NonyyaeTe ABe kopobku. B ogHom HaxoamTca MaHunynstop poboTta, B
Apyron — cnepytollee:

* 6noK ynpaBneHus 1 NOABECHON NynbT 06y4YeHus,

* KPOHLUTENH AN yCTAaHOBKMW 6ri0Ka yrnpaBreHus,

* KPOHLUTENH ANA YCTaHOBKM NOABECHOMO NynbTa 06yyeHus,

* KJI0Y AJ151 OTKPbITUSA 6110Ka yrnpaBneHus,

* kabenb Ana NoAaKNoYeHna MaHmnynstTopa poboTa n 6noka ynpasneHus (CM. BapuaHTbl B
pa3sgene 16. TexHnyeckme xapakTepuUCTUKK Ha cTpaHuue 94),

* ceTeBOM Kabenb nnun kabenb NUTaHUA, NOAXOAALWMA ANA BALUEro pernoHa,

* HacToflee pyKoBOACTBO.

UR3e 2 PykoBoacTBO nonb3oBaTtens



1. Mpeguncnosue UNIVERSAL ROBOTS

1.2. BaxHoe npnmeyaHune o 6e30nacHocTu

Po6oT npeacraenseT coboi YacTUYHO YKOMMSIeKToBaHHoe obopypoBaHue (cM. 9. CepTtudukaTsbl
Ha cTpaHuLe 65), N0aToOMy ANSA Kaxaow yCTaHOBKM poboTa TpebyeTcs NpoBECTU OLEHKY
6e3onacHocTn. Heobxogmmo cobntogaTb BCE MHCTPYKLMM NO 6€30NacHOCTU, NPpUBEAEHHbIE B
rnaee 2. be3onacHocTb Ha cTpaHuue 7.

1.3. Nopsaok ncnonb3oBaHUs HAaCTOALLErO
PYKOBOACTBA

HacTosiee pykoBoACTBO COAEPXUT YKa3aHus No yCTaHOBKE M NPporpaMmMupoBaHinto poboTa.
PykoBoACTBO pa3aeneHo Ha [iBe YacTu:

PykoBoacTBo no ycraHoBke 060pya0BaHus
MexaHun4yeckas 1 anekTpuyeckas ycTaHoBka poboTa.

Pykosogctso PolyScope
MporpammupoBaHue poboTa.

HacToswiee pykoBoACTBO NpeaHa3HavyeHo Ans cboplumka, obnagatouiero 6a3oBbiMy 3HAHUSIMU B
obnacTtu MexaHuKu 1 anekTpoobopyaoBaHMs, a TakxXe 3HAKOMOrO C 3fIeMEHTapPHbIMU OCHOBaMM
NporpamMmMmMpoBaHus.

1.4. ICTOYHUKM OONONMHUTENBHON NHOPMaLNK

Ha caiite nopgaepxkm (www.universal-robots.com/support) MOXHO HanTwu:

* BEPCUU HACTOSILLLEro PyKOBOACTBA Ha ApYrux A3blkax,
* PykoBsopctBo PolyScope,

* PyKOBOZACTBO N0 06CNYXWUBAHUIO C YKa3aHUSIMU MO MOUCKY U YCTPaHEeHWI0 Hernonazgok,
06CnyXrBaHMIO U PEMOHTY,

* PyKoBOACTBO MO CLieHapUAM A1 OMbITHLIX NOSIb30BaTeNeil.

1.4.1. UR+

Beb6-cant UR+ (www.universal-robots.com/plus) npeacrasnset coboi MIHTEPHET-CaNOoH, B KOTOPOM
npeanoxeHa nepenoBasn NpoayKums onsa npuseaeHnsa cuctemol ¢ pob6otom UR B cooTBeTCTBUE C
KOHKPETHbIMY NOTPEBHOCTAMU. TaM MOXHO HaNTK BCE, 4TO MOXET BaM NOHaA06MTbCS, — OT
KOHLEBbIX MCMOSTHUTENBHbIX OPraHoB U NPUHAANIEXHOCTEN A0 KaMep N NPOrpaMMHOro
obecneyeHus. Bca npoaykumsa npoeepeHa 1 ogobpeHa ansa uHterpaumm ¢ po6otamm UR n
obecneuynBaeT NPOCTYO HACTPOWKY, HaAEXHY paboTy, yA06HYI0 aKCnyaTauuio 1 NpocToTy
nporpaMmmMmpoBaHuns. Takxe Bbl MOXETE CTaTb Y4aCTHUKOM napTHepcKkoun nporpammbl UR+ 1
nony4nTb AOCTYN K HOBOW nnaTdgopme nporpammHoro obecnevenus (plus.universal-robots.com),
KOTOpasi N03BOJISIET co3AaBaTh 6onee yaobHble Ansa nonb3oBaTens npoaykTbl ans po6otos UR.
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1.4.2. myUR

Cepuc myUR — 310 nopTan Ansi KNIMEHTOB, KOTOPbI NO3BOSISIET PErMCTPMpPOBaTh pO6OTOB,
OTCneXmBaTb 3aABKMN Ha 06CNyXMBaHMe 1 No 06LWUM BONpocam TexnogaepXxkun. Ytobbl nonyuntb
OOCTyN K nopTtany, nepenanTe Ha myur.universal-robots.com v 3apeructpupynTtech. 3asasku nnbo
obpabaTbiBatoTCA BbiOpaHHbIM BamMu AnCTpnbbtoTopom, nnbo nepeaatoTcs B Cnyx0by noanepXxku
knueHToB Universal Robots.

Kpome Toro, Ha nopTtane MOXHO NoanucaTbCs Ha MOHUTOPUHT POGOTOB M YNPaBNSTL
[ONONTHUTENbHBIMU YY4ETHBIMY 3aNUCSMU NONb30BaTeNe B CBOEN KOMMaHUMU.

1.4.3. UR Forums

Ha dpopymax UR (forum.universal-robots.com) niobutenn pob6oToB noboro ypoBHA NOArOTOBKM
MOryT obLaTbecs Apyr ¢ Apyrom n obpawatbes kK UR, 3aaaBaTb BONpockl, 06MeHNBaTLCA
nHpopmaumen u 1. . Popym UR cosgaH n agmmHncTpupyetcsa komnaHuen UR+, ogHako
nopaensioLiee 60NbLUMHCTBO KOHTEHTA CO34aeTCA NONb30BaTENAMM.
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YacTb |
PyKoBOACTBO MO YyCTaHOBKE

obopynoBaHus
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2. Be3onacHocTb UNIVERSAL ROBOTS

2. be3onacHocTb

2.1. BBepeHune

B paHHOIM rmaBe coaepXunTcsa BaxHas nHgopmaumsa no 6€3onacHoOCTU, KOTOPYHO AOSXEH
npoynTaTth M NOHATL cOopLmk poboToB Universal Robots e-Series, npexae 4em po6ot 6yaet
BKJIHOUEH B MEpPBbIN pas.

lMepBble ABa Nogpasgena B 3TON rnNaee coaepxat obLyio nHdopmauuio. B nocneaytowme
nogpasgenbl BKUYeHbl crneundunyeckme NHXeHepHbIE JaHHble, MO3BOMSAOLWME HACTPOUTL U
3anporpammupoBaTb poboTa. B rnaee 3. ®yHkUMM 1 nHTepdenckbl 6esonacHocTy Ha cTpanuue 17
ONUCbLIBAOTCA M ONPEeAEensaTCa CBA3aHHble C 6e30MacHOCTLI0 YHKLNW, YPE3BbIHYANHO BaXHble
019 COBMECTHbIX MPUMOXEHUMN.

MHCTpYKUUK 1 yKa3aHus, npuBefeHHble B rnase 3. DyHKUMM 1 nHTepdencs 6esonacHocTy Ha
ctpanuue 17 n B pasgene 2.7. OueHka pucka Ha cTpaHule 13, 0cobeHHO BaXHbI.

OueHb BaxHO cobnoaaTh BCE yKasaHUs U NPUHLMNbLI COOPKM, KOTOpbIe coaepXaTcs B ApYrmx
rnaBax M YacTsX HACTOSLLEro PyKOBOACTBA.

Ocob6oe BHMMaHWe crieayeT yaenuTb MHopMaLuumM, OTMEYEHHOM 3HaKaMm1 NpeaynpexXaeHui.

NMPUMEYAHUE

Universal Robots He HeceT 0TBETCTBEHHOCTM B Clyyae Kakmx-nmbo noBpexaeHun,
N3MEeHeHMn unn moamdukaummn pobota (61oka ynpaBneHusa MaHMnynaTopom u/unm
noasecHoro nynbta 06y4veHus). Universal Robots He HeceT OTBETCTBEHHOCTU 3a
no6on yuep6b, NpUYMHEHHbIV pOBOTY UK Apyromy o60pyA0BaHMIO, BbI3BaHHbIV
oLmbkamMu NporpamMmmMmpoBaHnsa UNKU Henonagkamu poboTa.

2.2. [1encTtBUTENbHOCTb U OTBETCTBEHHOCTb

NHdbopmaLums B HacTosILLEM PYKOBOACTBE HE COAEPXUT CBEAEHUI O MPOEKTUPOBAHUN, YCTAHOBKE U
3KCnnyaTauum NofHOro pelleHust poboTta u He coaepXxuT nHcgpopmaumm 060 Bcem nepudepuitHom
o60pynoBaHMK, BNUSIOLWMM Ha 6€30MacHOCTb NOMHON cucTeMbl. [poeKkTMpoBaHue 1 yCcTaHoBKa
MOJTHON CUCTEMbI [LOSTXHbI ObITb BbINOSIHEHLI B COOTBETCTBUM C TpeboBaHMsAMK 6e3onacHoCcTu
CTaHAAPTOB Y HOPMATUBHO-MPABOBbIX aKTOB CTPaHbl YCTAHOBKM poboTa.

C6opumkm poboTtoB e-Series komnaHum Universal Robots HecyT oTBeTCTBEHHOCTb 3a cobniogeHne
BCEX MPUMEHUMbIX 3aKOHOB Y HOPMaTUBHO-NPABOBbLIX aKTOB N0 6€30MacHOCTM COOTBETCTBYOLLEN
CTpaHbl U YyCTpaHeHWe Kaknx-nnbo 3HaUUTENbHbIX YTPO3 NOMHOro peweHns poboTta. OHK BKNOYaoT
B cebs 6e3 orpaHMyeHun:

* NpoBefeHne OLEHKM pUcKa Ans Bcel cucTeMbl po6oTa;

* yCTaHOBKa CBA3U C APYIrMW YCTPONCTBAMMU 1 AOMNOSTHUTENbHBIMU NPeAOXPaHUTENbHBIMU
yCTpOWCTBaMM, HEOGXOAMMOCTb KOTOPbIX ONpeAeneHa npu oLeHKe puUcka;
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* yCTaHOBKa Hapfiexalumx napameTpoB 6e30nacHOCTU B MporpaMMHOM obecneveHnm;
* 3anpeT U3MeHeHus nosib3oBaTtenem mep 6e3onacHoOCTy;

* npoBepKa KOPPEKTHOCTU NPOEKTUPOBAHUS U YCTAHOBKW MOSTHON CUCTEMbI po60oTa;

* pa3paboTka MHCTPYKLMIA MO aKChyaTauuu;

* ycTaHoBKa poboTa C HanuymMem COOTBETCTBYIOLLMX 3HAKOB U KOHTAKTHON MHopMaLmn
cbopuyuka;

* KOMIMNEKT BCeW TEXHNYECKOM AOKYMEHTALMN; B TOM YKCIe OLEHKa pUcKa 1 AaHHoe
PYKOBOZCTBO.

2.3. OrpaHn4yeHmne oTBETCTBEHHOCTU

NMo6as nHgpopmauma o 6e30MacHOCTH B HACTOALLEM PYKOBOACTBE HE AOXHA paccMaTpuBaTbCs B
kayecTBe rapaHTum UR, 4TO NPOMBbILLNEHHbIA MaHUMYNATOP HE HAHECET TPaBMbl UfN HE MPUYNHUT
yuiep6a gaxe npv co6ntoaeHUN BCEX MHCTPYKLMIA NO 6€30MacHOCTM.

2.4. 3Hakn npenynpexneHns B HAaCTOSLLEM
PYKOBOACTBE

CumBonbl HXe 0603HavarT YPOBHM ONMNAaCHOCTHU, nCnosibdyemMble B HaCTodALleM pyKoBOAOCTBE.
Takue xe npepynpexaarwwme 3Hakm NCnosib3yroTcAa Ha NpoaykKTe.

BHUMAHUE

[aHHbIN 3HaK 0603HAaYaeT HEMUHYEMO OMACHYH CUTYaLMIO, CBA3AHHYIO C
3MEKTPUYECTBOM, KOTOPAsi MOXET NPUBECTU K CMEPTU WU CEPbE3HBLIM TPAaBMaMm B
Crny4ae ee CoOXpaHeHusl.

BHUMAHUME

[aHHbI 3HaK 0603HaYaeT HEMUHYEMO OMacHYo CUTYyaLMIo, KOTopast MOXeT
NPUBECTU K CMEPTM UINN CEPbE3HBLIM TPaBMaM B Clly4ae ee COXpaHeHus.

BHUMAHUE

[aHHbI 3HaK 0603HaYaeT NOTEHLMANbHO ONAaCHYH CUTYaLMIO, CBA3AHHYIO C
3NEeKTPUYECTBOM, KOTOpPasi MOXET NPUBECTM K CMEPTU U CEPLE3HOMY
noBpexaeHunio 06opyaoBaHus B Criyyae ee CoXpaHeHus.
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BHUMAHUME

[aHHbIN 3HaK 0603Ha4YaeT NOTEHLMANbHO ONACHY0 CUTyaLmio, KOTOpasi MOXET
MPVUBECTM K CMEPTM UM CEPLE3HOMY NOBPEXAEHUI0 060pYAOBaHMS B Cryyae ee
COXpaHEeHus.

BHUMAHUE

[aHHbI 3HaK 0603HaYaeT NOTEHUMANbHO ONACHY0 FOpsYYH NOBEPXHOCTD,
KacaHue KOTOpO MOXET NPUBECTU K TPaBME.

MPEOYNPEXAOEHUE

[aHHbI 3HaK 0603HaYaeT cUTyaLmio, KOTOpas MOXET NMPUBECTU K NMOBPEXAEHUIO
o060pynoBaHuMs B CrlyYae ee CoXpaHeHus.

2.5. [pepocTepexeHuns n npeaynpexaeHmna obuiero
XapakTtepa

B naHHoM pasgene npuBeaeHbl HEKOTOPbIE NPeAOCTEPEXEHUS U NPeaynpeXxaeHus obLuero
XapaKTepa, KoTopble MOBTOPHO NpUBeAEHbI UK pa3bsCHEHbI B Pa3fMYHbIX MECTaxX AaHHOro
PYKOBOACTBA. B JaHHOM pyKOBOACTBE TAKXe CoAepXaTcsl NPoUne NpeaocTepexeHuns n
npeaynpexaneHus.

A

BHUMAHUE

Pob6oT 1 Bce anekTpnyeckoe obopynoBaHme A0MKHbI ObITb YCTAHOBIEHbI B
COOTBETCTBMM C TpeboBaHMAMM 1 NpeaynpexaeHnaMm, NpuBeaeHHbIMA B
rnaeax 4. MexaHnyeckum nHTepenc Ha cTpaHmue 25 n 5. DnekTpnyeckKun
NMHTepdenc Ha cTpaHuue 31.
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BHUMAHUME

1. Y6enuTtecb, 4To MaHUNynaTop po6oTa 1 MHCTPYMEHT/KOHLEBOW
NCMOSHUTENbHbIVA OpPraH HaleXXHo 1 6e30MacHo 3aKpeneHbl.

2. Ybeputecb B HanNn4ymMm AOCTaTOMHOrO MecTa Ans cBoboaHon paboTbl
MaHunynaTopa pobora.

3. Ybeputecnb, YTO Mepbl 6€30nacHOCTU U/UnK NapaMeTpbl KOHGUrypaumm
6e3onacHocTn poboTa 6N yCTaHOBNEHbI A1 3aUThl NPOrpaMMmUCTOB,
onepaTopoB U CTOPOHHUX HabNoaaTenemn, Kak onpeaeneHo B OLEHKE pucka.

4. 3anpelyaeTcs HOCUTb CBOOOAHYIO OAEXAY UKW IOBENMPHbIE U3AENUS NpU
paboTe c po6oTOoM. Y6eanTech B TOM, YTO AJIMHHbIE BONOCHI COOpaHbl Ha3az
npu pabote c poboToMm.

5. 3anpelyaeTca Ucnonb3oBaTb NOBPEXAEHHOro poboTa, HanprumMep, ecru
KPBILLKU COYNEHEHNUI ocnabnu, CrioMaHbl UK CHATBI.

6. Tpw noctynneHnn coobLieHnst oT NporpamMmmMHoro obecneyeHunst o6 owmnbke
Heo6XxoauMO cpa3y Xe HaxaTb aBapuiHbIN OCTAHOB, 3anncaTb YCIoBNS,
BbI3BaBLUME OLLINOKY, HANTU COOTBETCTBYOLLME KOAbI OLUMBOK B 3KpaHe
XypHarna v o6paTUTbCA K MNOCTaBLLMUKY.

7. 3anpelwjaeTcs NoaKnYaTb NpeaoxpaHnTerbHbIE YCTPONCTBA K
CTaHAapTHbIM BXOAaM/BbIXOAaM.

8. Yb6eputecb B UICNONb30BaHUN KOPPEKTHbLIX MapaMeTpoB MOHTaXa
(Hanpumep, yron MoHTaxa poboTta, macca B LJTA, cmewenne LITU,
KOHpurypaums 6e3onacHocTn). BeinonHAnTe 3arpy3Ky yCTaHOBOYHOIO
c¢anna BMecTe C NporpaMmmon.

9. CDyHKLI,VIFl CcBOOOAHOrO npmnBoaa A0J1XHa NCnoJib30BaTbCA TOJIbKO MNMpn
Hann4ymnmn COOTBeTCTByPOU.Leﬁ BO3MOXHOCTU B pe3yJibTaTe nposeneHna
OUEHKN PUCKa.

10. MHCprMeHT/KOHLLeBbIe MCNoNHUTEe N bHbIE OpraHbl U NPEenATCTBUA HE
AOJIXHbl UMETb OCTPbIX rpaHeVl UINn 30H 3alleMneHna.

11. Heobxogumo npeaynpeantb BCcex nogen, 4tobbl Nx ronosbl 1 nuua
HaxoaQunNUcb BHE 30Hbl OCAraeMoCTM poboTa, KOTOopbI paboTaeT nnu
roToBUTCA K Havany paboThbl.

12. OcrteperanTecb nepemelleHns poboTa npu NCNonb30BaHUM NOABECHOIO
nynbta oby4eHus.

13. Ecnu B xof4e OLEeHKN PUCKOB onpeaeneHa 3oHa 6esonacHocty poboTa,
3anpeLLaeTca BXOAMTb BHYTPb HEE UK kacaTbcs poboTa npu paboTe
CUCTEMBbI.

14. CoueTaHue pasnmyHbIX YCTPOUCTB MOXET YBENNUNBATL YPOBEHD ONACHOCTEN
nnun cospaeaTb HOBble onacHoCTU. TpebyeTca Bcerga NpoBOANTL OLEHKY
pyCKa BCEN CUCTEMBI. B 3aBUCMMOCTI OT OLLEHKM pUCKa MOTYT NPUMEHATHCA
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15.

16.

17.

pas3nuyHble YpoBHU DYHKLMOHaNbLHON 6e30nacHOCTy; B criyyae
Heo6xoauMMOoCTUN obecneyeHnsa pa3nnYHbIX YPOBHEN NPOM3BOANTENBHOCTY B
yacTn 6e30NacHOCTY 1 aBapuHOrO OCTaHOBa creayeT BbibupaTb
HaubornbLlee 3HayeHne ypoBHS Npon3BoauTensHocTu. CneayeT Bceraa
3HAKOMWTbCA C PYKOBOACTBaMM Kaxol eavHuULbl 060pynoBaHus B CUCTEME.

3anpeLlaeTca BHOCUTb M3MeHeHUs1 B poboTa. J1iobble naMmeHeHnsa MoryT
NMPUBECTU K NOSIBIIEHNIO ONMACHOCTEN, He NpeayCMOTpPEeHHbIX coopLumnkom. Bee
pa3pelleHHble NOBTOPHbIE COOPKU A0MXHbI MPOBOANTLCS B COOTBETCTBUM C
nocnegHUMmM peaakumnsMmn CoOOTBETCTBYHOLMX PYKOBOACTB MO
o6cnyxmBaHuio.

B cny4yae npnobpeTeHns poboTa ¢ AononHuTenbHbIM 6110KOM (Hanpumep,
nHTepdgencom euromap67) obpaTTech K COOTBETCTBYIOLLEMY PYKOBOACTBY
ANs nonyyeHnsa nHopmaumum o Takom 611oke.

Y6egutech, 4TO Nonb3oBaTenu pobota ocBeAOMIIEHBI O PACNONIOXEHUN
KHOMKN(-0K) aBapUMHOro 0OCTaHOBa M 0 MeTo4ax akTMBaL MM aBapunHOro
OCTaHOBA B BHELUTATHbIX CUTyaLMSIX.

BHUMAHUME

1.

Po6oT 1 ero 6nok ynpaeneHus HarpeBatoTcs BO BpeMs paboThbl.
3anpeluaeTcs BbINOMHATL paboTbl UK kacaTbes poboTa B npouecce paboTbl
UK cpasy Xe nocre 3aBepLueHns paboTbl, Tak Kak ANUTeNbHbIN KOHTAKT
MOXET BbI3BaTb Anckomdopt. MNepen Tem, kak HayaTb paboTy ¢ poboTom
UK NpUKacaTbCs K HEMY, Bbl MOXETE MPOBEPUTL TEMMNEPATYPY Ha IKpaHe
XypHarna unuv no3BofnTb EMY OXNaaUTbLCS, OCTaBUB Ero BbIKIIIOYEHHbIM Ha
OOMH vac.

3anpellaeTcs kacaTbCA KOMMNOHEHTOB, PACMOSIOXEHHbIX 3@ BHYTPEHHUM
KOXYXOM 6110Ka yrnpaBneHus.

MPEOYNPEXOEHUE

1.

B cny4yae coyeTaHusa unu coBMecTtHon paboTbl poboTa ¢ Apyrumu
yCTpOMCTBaMM, MMELLMMWN BO3MOXHOCTb NOBpeauTb poboTa, HacToSTENbHO
pekoMeHAyeTCs BbIMOSIHUTL NPOBEPKY BCeX (hyHKLMIA 1 nporpaMmbl poboTa
OTAENbHO.

3anpeluaeTtcs nogsepratb poboTa NOCTOSHHOMY BO34EMACTBUIO MAarHUTHbIX
nonei. O4eHb CUNMbHbIE MArHUTHbIE MOJISt MOTYT NOBpPeaAnTb poboTa.
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2.6. NpegycmoTpeHHOEe NpUMeEHeHne

Pob6oTbl e-Series komnaHum Universal Robots siBnsiloTcs NpoMblIWneHHbIMY poboTamm n
npeAaHasHayeHbl Ana paboTbl C MHCTPYMEHTaMU/KOHLEBLIMW UCMONHUTENbHBIMW OpraHamMu unm
HenoaBMXHbIM 060pya0BaHNEM, UNn oA 06paboTKn unn nepemMeLleHa KOMMOHEHTOB UK
npoaykToB. MNoapobHble cBegeHns 06 ycnoBuax okpyxatowen cpeabl ans pabotbl poboTa
npuBegeHbl B npunoxenusax 11. [eknapauum n ceptndumkaTsl Ha ctpannue 71 un 16. TexHundeckne
XapaKTepUCTUKM Ha CTpaHuLe 94.

Pob6oTbl e-Series komnaHum Universal Robots cHabxeHbl 0cobbiMu yHKUMSIMU 6€30MacHOCTH,
COo3aaHHbIMU C LEenblo obecneyeHns COBMECTHOM paboTbl M BO3MOXHOCTbLIO paboThl poboTa 6e3
HanMuusa orpaxaeHuii COBMECTHO C YETOBEKOM.

CoBmecTHas paboTa BO3MOXHa TOJIbKO B HEOMACHbIX CIy4asX, B KOTOPbIX BECb pabounii npoLiecc,
BK/HOYAA MHCTPYMEHT/KOHLEBOMN MCMOSTHUTENbHbIV OpraH, 3aroToBKy, NPensTCTBMA U Npoyee
obopynoBaHve He NpeAcTaBnseT 3Ha4YMTENbHbIX YrPo3 MO pe3ynbTaTam OLEHKN pUcka
KOHKPETHOr0 peLUeHus.

IMto6oe ncnonb3oBaHMe UNN NPUMEHEHNE, KOTOPOE ABMNAETCA OTKITIOHEHMEM OT NPEAYCMOTPEHHOTO
NPUMEHEHNS, CHUTaAETCA He[oNnyCTMMbIM Ucnonb3oBaHneM. OHKM BKoYaloT B cebn 6e3
OrpaHUYeHnn;

* Ncnonb3oBaHue B NOTEHLMNANBHO B3pbIBOONACHbIX cpenax.
* Ncnonb3oBaHne B MEOULMHCKUX U XXN3HEHHO BaXHbIX Lienax.

* Vicnonb3oBaHWe B YCIOBUAX MPAMOro KOHTaKTa C €40, HanuTKamu u (unm)
hapmaLeBTUYECKON NPOoAYKLMEN.

* Ncnonb3oBaHue nepen BbiNnoJIHEHNEM OLLEHKN PUCKaA.
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* Wcnonb3oBaHue BHe Npeaeros 3asBMeHHbIX crneundukauui.

* Ncnonb3oBaHWe B kKa4ecTBe BCNOMOraTesibHOro cpeacTea and noabemMa.

* 3KCI'IJ'IyaTaL|,M$| BHE pa3peLlleHHbIX 3HaYeHun pa6oqu napamMeTposB.

BHUMAHUE

* OTOT NPOMbILLSIEHHBIN POGOT MOXET UCNOSb30BATLCS TOSILKO B
COOTBETCTBUU C NPEAYCMOTPEHHLIM NMPUMEHEHNEM 1 cnieunduKkaLmsamu,
yKa3aHHbIMW B PYKOBOZCTBE Mosib30BaTens.

* W3penve He pa3paboTaHo 1 He NpefHa3Ha4YeHo Af1A UCMOSIb30BaHNA B
onacHoW Unn B3pbIBOONACHON cpese.

* W3penve He pa3paboTaHo 1 He NpeAHasHa4YeHo AN UCMOoNb30BaHNA B

MeOuUMHE B KOHTAKTE C NauueHTamMu Unm B HenocpeacTBeHHon 6nmM3ocTu oT

HUX.

* N3penue He pa3paboTaHo U He NpeAHa3HayYeHo s UCMOSIb30BaHUSA B
cnyyasx, Tpebyrwmx cobnoaeHns onpeaeneHHbIX TMrmeHnYeckux u (Unm)
CaHWTapHbIX CTaHAAPTOB: HaNpMUMep, B YCIOBUAX NPSIMOTO KOHTAKTa C efi01,
HanuTKamu n (Unun) apmMaueBTUYECKUMI NPOAYKTaMMU.

* 3anpelyaeTcs UCMoNb30BaHME UM NPUMEHEHNE, KOTOPOE SABMAETCA
OTKJTOHEHWEM OT NpeAyCMOTPEHHOrO NPUMEHEHUs, cneumndmrkaumin u
cepTMdMKaTOB, Tak Kak 3TO MOXET NPUBECTU K CMEPTU, TpaBMaM 1 (Unu)
NoBpPEeXAEHMI0 UMyLLLeCTBA.

KOMMNAHWA UNIVERSAL ROBOTS ABHbIM OBPA30OM OTKA3LIBAETCA OT
ABHbIX Y MOOPA3YMEBAEMbIX TAPAHTN COOTBETCTBMA
HELEJTEBOMY UCIOJIb3OBAHUIO.

2.7. OueHka pucka

OpHoM 13 caMblx BaxHbIX 06s3aHHOCTEN cOopLLUMKa ABNSIETCS NpoBeAeHNe OLEHKN pucka. Bo
MHOMMX CTpaHax 3To ABNAETCH 3aKoHoAaTesNbHbIM TpeboBaHnemM. Po60oT npeactaBnaeT cobomn
4YaCcTUYHO YKOMMIEKTOBaHHOe 060pyaoBaHMe, NOCKONbKY 6@30nacHOCTb YCTaHOBKU poboTa
3aBUCUT OT cnocoba ero nHrerpauun (Hanpumep, HanMyme MHCTPYMEHTa U KOHLLEBOTO
MCMNOSNTHUTENBHOIO OpraHa, NPensiTCTBMI U UHbIX YCTPOWUCTB). [1Nsi NpoBeAEeHNSI OLLEHKMN pUcKa
cbopmky pekomeHayetcs obpatutbea Kk ctaHgaptam ISO 12100 n 1ISO 10218-2. Kpome Toro, B
KayecTBe CrnpaBku COOPLLUMK MOXET UCMONb30BaTb TeXHNYeckue xapaktepuctukm ISO/TS 15066.
Mpu oueHKe pucka, NpoBoANMON COOPLLMKOM, AOMXHbI ObITb paCCMOTPEHBI BCe paboyne 3agayun
Ha NPOTSXXEHMUN BCErO BPEMEHN CpOKa NpUMeEHEHUs1 poboTa, BKIYas, B YaCTHOCTH, crefyoLlee:

MOUCK W YCTpaHeHWe HEUCNPaBHOCTEN;

HopMarnbHas paboTa ycTaHOBIIEHHOro poboTa.

0b6yyeHne poboTa Bo BpeMsi HAaCTPONKN POBOTU3MPOBAHHOWM YCTAaHOBKW 1 MOATOTOBKM €€ K
pabore;
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Mepepn BkNtoYEeHNEM MaHUNynNsTopa poboTa B NepBbIi pa3 [oMXHA NPOBOANTLCS OLLEHKA PUCKOB.
YacTb OLLeHKUN pUCKOB, NpoBeAeHHON COOPLUMKOM, NpeaHasHaveHa Ans onpeaeneHms
Hapnexalmx HacTpoek koHurypauum 6e3onacHocTy, a Takxe HeobXxoaAMMOCTU B
[ONOSTHUTENbHbIX KHOMKAxX aBapuMnHOro oCTaHoBa U (Unu) ApYyrvMx 3alMTHbIX Mepax ans
KOHKPETHOro NpyMeHeHus1 poboTa.

OnpepeneHne npaBuiibHbIX HACTPOEK KOHUTypauun 6€30nacHOCTM IBNAETCA 0COOEHHO BaXHOWM
4acTblo NpU NOArOTOBKE COBMECTHOrO NpuMeHeHns poboTta. NoapobHblie cBeAeHus CM. B

rnaee 3. DyHKUUKN 1 MHTepdencebl 6e3onacHoCTn Ha cTpaHuue 17 nvactn Yactb Il PykoBoacTteo
PolyScope Ha ctpaHuue 113.

HekoTopble hyHKUUK, CBSAAI3aHHbIE C 6€30MacCHOCTbIO, cneumaribHO pa3paboTaHbl Ans COBMECTHOro
npumeHeHnsa poboTa. 3T YHKLMM HAacTpanBaTCs, 0AHAaKO 0COBEHHO BaXHOe 3HaYeHne ans
yCTpaHeHUs KOHKPETHbIX PUCKOB MPU OLEHKE, NPOBOAUMON COOPLLMKOM, UMEIOT NapamMeTpbl
KOHdUrypaumm 6e30nacHoOCTU:

* OrpaHu4yeHue YCUNM1ii U MOLLHOCTHU. Vicnonb3yeTca AN yMEeHbLUEHMSA 3aXUMHbIX CUM U
OaBneHuin, okasbliBaeMbix po60TOM B HanpaBneHUn ABUXEHNS B Cly4ae CTONIKHOBEHWI
Mexzay pob0oToM 1 onepaTopom.

* OrpaHn4eHue MOMeHTa. Vicnonb3ayeTca st CoKpaLLeHWsi BbICOKON NEPEXOAHON 3HEPrun u
yA@pHbIX CUI MeXay po60TOM 1 onepaTopom NyTemM YMeHbLUEHUS CKOPOCTM poGoTa.

¢ OrpaHquHMe noJs10XXKeHnAa coYnieHeHud, JIOKTA U MHCTPyMeHTa Ui KOHLEeBOoro
UCMNOJIHUTEeJIbHOIO OpraHa. MCI'IOJ'Ib3yeTCFI, B HaCTHOCTHU, AnAa ymeHblLleHUA PUCKOB,
CBA3aHHbIX C ornpepgerieHHbIX YaCcTAMUN TeNa. Hanpmmep, BO n3bexaHne OBnXeHui no
HanpasJlieHUIO K rosioese u Liee.

* OrpaHuyeHue opMeHTaLUn MHCTPYMEHTA UNU KOHLEBOr0 UCMOSTHUTENBHOMO OpraHa.
Ncnonb3yeTcs, B YaCTHOCTU, AN YMEHbLLEHUS PUCKOB, CBA3AHHbIX C onpeaeneHHbIMU
30HaMW 1 XapaKTepPUCTUKAMMN MHCTPYMEHTa (KOHLLEBOIO MCMOSTHUTENbHOrO OpraHa) u
3arotoBku. Hanpumep, aAnsa nsbexaHnsa ocTpbIX Kpaes, HanpaBreHHbIX B CTOPOHY K
oneparopy.

* OrpaHu4eHue CKOpoCTU. Vicnonb3yeTcs, B YaCTHOCTU, ANnst o6ecneyeHnst HU3Kow CKOpoCcTu
MaHunynaTopa poborTa.

CO6opLUMK CUCTEMbI [OMTKEH NPEAOTBPATUTb HECAHKLMOHNPOBAHHbIM AOCTYN K KOHbUrypauum
6e3onacHocTu. [1na aToro crnepyeT UCMosib30BaTh 3aLLMTY NaposieMm.

Heobxoaumo NpoBecTy OLeHKY prcka COBMECTHOMO MCMOSb30BaHMA poboTa Ans KOHTAKTOB,
KOTOpbIE SIBNAKTCA NpegHaMepeHHbIMU 1 (Unn) obycnosneHbl 060CHOBaHHO NPOrHO3MPYEMbIM
HepoMnyCTUMbIM UCMONb30BaHNEM. DTa OLeHKa J0NXHa y4nTbiBaTh:

* CTeneHb Cepbe3HOCTU OTAENbHbIX MOTEHUWANbHbIX CTOJIKHOBEHMWM;
* BEPOATHOCTb BO3HMKHOBEHUA OTAENbHbIX NOTEHUMArNbHbIX CTOJTIKHOBEHW;

* BO3MOXHOCTb U36exaTb OTAeNbHbIX MOTEHUMNaNbHbIX CTONKHOBEHWIA.

Ecnu po6oT ycTaHOBNEH B YCNOBUSAX, A€ COBMECTHOE UCMOMb30BaHNe He NPeAyCMOTPEHO, HO Npu
3TOM OMNAacHOCTb HE MOXET ObITb B JOCTAaTOYHOWN CTENEHM YCTpaHEeHa U PUCKK He MOTYT GbiTb
[OCTaTOYHO YMEHbLLUEHbI NyTEM UCMONb30BaHNA BCTPOEHHbLIX (DYHKLMI, CBA3AHHbIX C
6e30nacHOCTbI0 (Hanpumep, NpPK UCMOSIb30BaHMM ONACHOr0 MHCTPYMEHTA UM KOHLIEBOTO

UR3e 14 PykoBoacTBO nonb3oBaTtens



2. Be3onacHocTb UNIVERSAL ROBOTS

MCMNOSNHUTENbBHOrO OpraHa), To BbiNonHAeMasi COOpLUMKOM OLEHKA PUCKOB A0SXHA YYMTbIBaTb
nobaeneHne AonoNHUTENbHbIX Mep 3aWwuTbl (HaNnpUMep, YCTPOMCTBO BKAOYEHUS ANA 3aWuUTbl
onepaTtopa BO BPEMS HAaCTPONKM 1 NpOrpamMmMmnpoBaHuns).

KomnaHua Universal Robots onpegenseTt cnMcok BO3MOXHbIX 3HAUNTENbHbIX ONacHbIX CUTYaLUun,
npvBeneHHbIN aarnee, Ha KOTopble A0MXeH 00paTUTb BHMMaHue coopLumk. B KOHKpeTHOM
yCTaHOBKE MOryT UMETb MECTO U Aipyrue 3Ha4nTENbHbIE ONacHbIE CUTYaLuUN.

1. Mopes3bl KoXM 06 OCTpble Kpas U OCTPbIe KOHLbI MUHCTPYMEHTA UM KOHLIEBOTO
UCMONHUTENBHOrO OpraHa 1 pasbema A/ UHCTPYMEHTa U KOHLIEBOro UCMOSTHUTESbHOIo
opraHa.

2. Mope3sbl Koxu 06 oCTpble Kpas U OCTPble KOHLbI NPENATCTBUI B3N TpaeKTopum
nepemeLleHust pobora.

3. Ywwubsbl B pe3ynbTaTe KOHTaKTa ¢ poboToM.

4. PacTsaxeHus n nepenombl B pe3ynbTate NafeHns TAXENOoro rpy3a npyu HaxoXaeHun Ha
TBepAoW NOBEPXHOCTMU.

5. TNocnepcTBMSA HEHaAEXHOro 3aKpenneHns 60NToB, YAePXMUBaOLLMX MaHUMYNATOP UK
MHCTPYMEHT (KOHLLEBOW UCMOSNHUTENbHBIN OpraH) poboTa.

6. Bbinagenwue npegmeToB N3 NHCTPYMEHTA U1 KOHLLEBOIro CNOJTHNUTEJ1IbHOIo opraHa,
HanpunmMmep, No NnpuvynHe HegoCTaTo4HOro 3aXXknma mnnum nepe60eB B NMUTAHUW.

7. OwwnbKK, BbI3BAHHbIE Pa3NNYMEM KHOMOK aBapMIHOIro OCTaHOBA Ha pa3HbIX YCTPOUCTBAX.

8. OwunbKM n3-3a HeCaAHKLMOHMPOBAHHOIO M3MEHEHNs B NapameTpax KoHUrypaumm
©e3onacHoOCTH.

CBefieHVs 0 BpeMEeHM 1 pacCTOSIHUAX OCTaHOBa NpuBeaeHbl B rnase 3. DyHKLMM 1 MHTepdelichl
6e3onacHocTu Ha cTpaHuue 17 u npunoxeHun 10. Bpems n paccTosiHne 0CTaHOBKM Ha CTpaHuLe
67.

2.8. lNpenBaputensHasa oueHKa

CnepytoLme NnpoBepkn He06X0AMMO BbINOSNHATL Nepes NepBbiM UCMOSb30BaHNEM poboTa 1 nocrne
BHECEHUS U3MEHEHUI. YOeauTech, YTo BCe BXOAbl U BbiXoabl 65@30nacHOCTM COeaUHEHbI
Hagnexawmm obpasom. Yo6eguTecnh, YTO BCe BXOAbI U BbIXxoaa 6€30nacHOCTU HAaXOAATCA B
MCNPaBHOM COCTOSHUW, B TOM YMCNEe YCTPONCTBA, 0bLme Ana HECKONMbKMX YCTPONCTB U pOGOTOB.
BbinonHute cnepytowme nENCTBUS:

* Y6eputech, YTO KHOMKM aBapMHOro OCTaHOBa M BXOAHbIE CUrHasbl OCTaHaBNUBaKT poboTa
1 33[1eIMCTBYHOT TOPMO3a.

* Y6eamTech, YTO BXOA, NPeAOXPaHMTENbHOrO OCTaHOBA OCTaHABNUBAET ABUXeEHNE poboTa.
Ecnu HacTpoeHa hyHKUMSA NpeaoxpaHnUTenbHOro cépoca, To NpoBepbTe, YTO ee HE06X0AMMO
aKTUBMpPOBATb Nepep NpoaoiXeHneM ABuxeHus poboTa.

* [NpoBepbTe 3KpaH MHULManu3aumum n ybegutech, 4To YHKLMA OrPaHNYEHHOro pexuma
MOXET NepeknioynTb ¢ 6e30MacHOro pexmnma Ha orpaHUYeHHbIN.
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* Y6eantecb, 4To yHKUMS paboyero pexmma nepekniovaeT paboune pexmmbl — CM. 3HAYOK B
BEPXHEM NPaBOM YTy Nosib30BaTENbCKOro MHTepdeiica.

* Y6eauTech, 4To, YTOObI BKIIOYMTL YrpaBieHNe ABUXEHUSAMU B PYYHOM pexume,
HeobX0AMMO HaxaTb TPEXMO3MLMOHHOE YCTPOMNCTBO BKITOYEHNS, U YTO POOOT NpuY 3TOM
paboTaeT C MOHNXEHHOW CKOPOCTbHO.

* Y6eputech, YTO BbIXO/bl aBAPMINHOr0 OCTaHOBaA CUCTEMbI CMOCOOHBLI NEPEBECTU BCIO CUCTEMY
B 6e30nacHoe COCTOAHME.

* Y6eauTtecb, 4TO cUCTEMA, KOTOpas NoakmyeHa K Bbixoay «PoboT nepemeluaetcay, «PoboT
He ocTaHaBnMBaeTcs», «OrpaHUYeHHbIN peXxumM» unu «He orpaHMyeHHbIn pexum», MoxXeT
onpenennTb U3MEeHeHNs BbIXOAaA.

2.9. ABapuinHbI OCTaHOB

KHonka aBapuitHOro octaHoBa No3BOSISIET MTHOBEHHO OCTAHOBUTbL Nto6oe ABUXeHMe poboTa.

CornacHo ctaHgaptam IEC 60204-1 1 ISO 13850, ycTpoicTBa aBapuMMHOro 0CTaHOBa He ABMATCA
npepoxpaHuTenbHbiMu. OHY NpeacTaBnaAlT coOb0M AOMONHUTENbHbIE 3aLLUTHBIE MEPbI U HE
npeAHa3HayeHbl ANA NpeaoTBpaLLEHNS TPaBM.

OueHka pucka cuctembl poboTa foSXHa coaepXaTth 3akntyeHne o He06XoANMOCTU NOAKMYEHUS
OOMONHUTENbHBIX KHOMOK aBapuinHOro octaHoBa. KHONKW aBapuMHOro 0CTaHoBa AOMXHbI
cooTBeTCTBOBaThL TpeboBaHusam ctaHgapTa IEC 60947-5-5 (cm. paspen 5.4.2. B/B

6e3onacHocTu Ha cTpaHuue 36).

2.10. lNepemelleHne 6e3 NnuTaHmMa NpuBoaOB

B ManoBeposiTHOM criyyae 3KCTPEHHON CUTyaLun, Koraa Heo6xoanMo NnepemMecTuTb CoUnieHeHne
po60Ta, HO NpK 3TOM Nofaya NUTaHna Ha poboTa HEBO3MOXHA UMK HexXenaTesnbHa, MOXHO
MCMosb30BaTb NPUHYAUTENbHBIN 06paTHbLIN XOA,.

UT06bl 33eMCTBOBaTb NPUHYANTESbHBIN 06paTHbLIN X0A4, HEOGXOANMO NEePEMECTUTL COYNEHEHNE,
TOJIKHYB UM MOTSIHYB MaHMMNynsaTop poboTa ¢ 60s1bLLOo CUoin. TOPMO3 KaXA0ro CouneHeHns
OCHaLLeH PPUKLMOHHON MyddTOM, ob6ecrneynBaloLen ABUXEHNE NPU BbICOKOM KPYTALLEM MOMEHTE.

MpuHYAnTENbHLIN 06PaTHBIV X04 NpeAHa3Ha4YeH TOSNbKO AN AKCTPEHHbIX CUTYaLWiA.
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3. YHKUUN N HTEPdENCHI
6e3onacHoCTH

3.1. BBepeHue

Po6oTbl Universal Robots e-Series ocHalleHbl pa3nMyHbIMU BCTPOEHHBIMU (PYHKLMAMU
6e3onacHoCTH, a Takxe Bxogamu/Bbixogammn 6e3onacHoCcTu, uMpoBbLIMU U aHaNoroBbIMu
CUrHanamm ynpasneHus 1 AONOSIHUTENbHBbIMW YCTPOUCTBaMU 3alnTbl. Kaxaas pyHKumA 1
BXoA/Bbixof, 6e3onacHoCcTn nocTpoeHbl cornacHo EN 1ISO1849-1 (ceptudmkaTtbl cMm. B rnase 9.
CepTtudumkaTtsl Ha cTpaHuLe 65) c ypoBHeM npounssogutenbHocTn d (PLd), ncnonb3ysa apxuTtekTypy
KaTeropum 3.

KoHdurypaumto doyHKUMin, BXOAOB 1 BbIXOA0B, 6€30MacHOCTM B NOSIb30BaTENbCKOM MHTEpPAElice,
cmoTpuTe B rnaee 22. KoHdurypauma 6e3onacHocty Ha cTpanuue 139, yactb YacTts |l
Pykosoacteo PolyScope Ha cTpaHuue 113. MNopsgok NoaKniovYeHnsa npegoxpaHnTenbHbIX
YCTPOMWCTB K BXOA4Y/BbIXOAY CM. B rnaBse 5. Snektpuyecknin nitepdenc Ha ctpannue 31.

NMPUMEYAHUE

1. WNcnonb3oBaHue 1 KoHurypaums pyHKUumun n nitepdgencos 6e3onacHoCcTn
MOXEeT NPOUCXOaUTb TONMbKO MOCHe NpoLeayp OLEHKMN PUCKOB Kaxaoro
npuMmeHeHns poboTa. (cM. rasy 2. be3onacHocTb Ha cTpaHuue 7,
pa3sgen 2.7. OueHka pucka Ha cTpaHuue 13)

2. B cnyyae obHapyxeHua poboToM HEMCMPaBHOCTU UNWN HApyLUEHUS B
cucteme 6e3onacHoOCTM (Hanpumep, B pe3ynbTaTte obpbiBa OQHOMO U3
NpOBOAOB B LENN aBapMmMHOro OCTaHOBA UMW NMpeBbILLEHWSA NPeaernoB
6e3onacHocTn) nponcxoguT octaHoB KaTeropum 0.

3. B pamkax oueHKM pUCKOB NpUMeHeHUs poboTa criefyeT NpUHSATb BO
BHUMaHUe BpeMsi OCTaHOBa

PykoBopacTBo nonb3oBaterns 17 UR3e

AsTopckoe npaeo ©2009-2022 - Universal Robots A/S. Bce npaBa 3auLLeHbI.



UNIVERSAL ROBOTS 3. DyHKUMM 1 MHTepdenchl 6e30MacHOCTM

ABTopckoe npaeo ©2009-2022 - Universal Robots A/S. Bce npaBa 3alumiLeHbl.

BHUMAHUME

1. Wcnonb3oBaHue napameTpoB KoHdUrypauum 6e3onacHocTy, KoTopble
OTNIMYaKTCA OT NapamMeTpPOB, ONpeAeneHHbIX OLLEHKOW PUCKOB MOXEeT
NPUBECTU K ONACHOCTSAIM, KOTOPbIe HEYCTPaHUMbI B JOCTAaTOYHOW CTEMNEHMU,
UK K pUCKaM, KOTOpble HEJ0CTATOYHO CHUXEHbI

2. Y6eauTechb, YTO UHCTPYMEHTbI U 3aXBaTbl NOACOEAMHEHBI HAANEXalluM
cnoco6om, YTOGbI NPU HapyLLEHWS NogaYn NUTaHUA He BO3HMKITA ONacHOCTb

3. CobntogainTe 0CTOPOXHOCTb NpY UCNONb30BaHUKN HanpsaxeHne 12 B, Tak Kak
npw owmnbKe NporpaMMmCcTa HanpsaxeHme MoxXeT BbiTb U3MEHEHO Ha 24 B,
YTO NPUBELAET K MOBPEXAEHNI0 060pYA0BaHMA U MOXET Bbi3BaTb BO3ropaHue

4. KOHLEBOW UCMONHUTENBHbIV OPraH He 3aluieH cuctemon 6e3onacHoCcTm
UR. He koHTponupyeTcs yHKLUMOHMPOBaAHME KOHLEBOIO UCMOSTHUTENBHOIO
opraHa u/unun coeaMHMTeNbHOro kabens

3.2. Kateropuun octaHoBa

B 3aBucMMOCTM OT 06CTOATENBCTB POOOT MOXET 3a4EMCTBOBATb TPU 3a4aHHbIX TUMa KaTeropun
ocTaHoBa cornacHo TpeboBaHuam IEC 60204-1. [JaHHble KaTeropuv onvucaHbl B crieayoLuemn
Tabnuue.

KaTteropus
OcTaHoBUTbL pob0Ta NOCPEACTBOM HE3aMEANUTENbHOMO OTKIIOYEHNSA NUTaHUS.
OCTaHoBa
1 OctaHoBuTb pob0oTa B HOpMasribHOM M ynpaBnsemMom pexume. OTKNIoUnTb
nMTaHue nocrne NosiHoM OCTaHOBKM poboTa.
*OcTaHoBUTb poboTa, He OTKIYas Nnoaayvy NMTaHUs Ha NPYBOAbI U COXPaHSA
2 TpaekToputo. lNogava NMTaHMA Ha NPUBOAY COXPaAHSAETCA NOCe OCTaHOBKU

poboTa.

Moaaya NMTaHUs Ha NPUBOAY COXPaHSIeTCs MOCIie OCTAHOBKM poboTa.

3.3. KoHpurypmnpyemsbie pyHKLUM 6€30nacHOCTH

dyHKuMm 6e3onacHocTn poboToB Universal Robots, nepeuncneHHble B Tabnuue HUXe,
pacnonoxeHsl B poboTe, HO NpeAHa3HaYeHbl As1s ynpaBreHus cuctembl poboTa, Hanpumep,
po6oTa C yCTaHOBNEHHbIM UHCTPYMEHTOM/KOHLLEBbLIM UCMONHUTENbHBIM OpraHoM. DyHKUMK
6e3onacHocTn poboTa MCNOSb3YTCA AN CHUXEHNSI PUCKOB CUCTEMbI poboTa, KOoTopble
onpegaeneHbl Npu oLeHKe pUCKOB. [MonoxeHne n CKopoCTb OTHOCUTENBHO OCHOBaHUS po6oTa.
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UNIVERSAL ROBOTS

Mpegen
NonoXxeHus
co4yneHeHus

Mpenen
CKOpOCTHU
coysieHeHud

Be3onacHble
MOCKOCTU

OpvieHTauns
WHCTPyMEHTa

Mpenen
CKOpOCTU

Mpenen ycunus

Mpenen
MOMeHTa

Mpenen
MOLLIHOCTH

Mpegen
BPEMEHU
OCTaHoBa

Mpenen
paccTosiHUS
OCTaHoBa

YcTtaHaBnMBaET BEPXHUIN Y HUXXHWUI Npeaenbl Ans AonyCTUMOro NosioXeHNs
coyneHeHun.

YcTaHaBnuBaet BerHMIZ npeaest CKOpoCct CoYJiEHEHNUA.

OnpepaenseT NIOCKOCTM B NPOCTPAHCTBE, KOTOPbIE OrpaHU4YMBalOT MOMOXEHNE
poboTa. NnockocTn 6€30NacHOCTU OrpaHNYMBalOT TOSIbKO
NHCTPYMEHT/KOHLLEBOW UCMONMHUTENBbHBLIN OpraH UM MHCTPYMEHT/KOHLLEBOM
NCMOSMHUTENBHbIN OpraH C NIOKTEM.

Onpep,enﬂeT aonyctumMble rnpeaesibl OopueHTaunn MHCTpyMeHTa.

OrpaHun4ynBaeT MakcMMarnbHyk CKOpoCcTb poboTa. CKOpOCTb OrpaHuMyeHa Ha
NOKTe, Ha hnaHLe Ana COeAVHEHUS UHCTPYMEHTa/KOHLLEBOrO
MCMOSTHUTENBHOIO OpraHa 1 B LEHTPE MOSb30BaTENbCKOro NoyoXeHus
MHCTPYMEHTA/KOHLLEBOIO UCMONTHUTENbHOrO OpraHa.

OrpaHn4YnBaeT MakCcMMarbHOe YCUIME NHCTPYMEHTA, KOTOpoe
MHCTPYMEHT/KOHL,EBOW UCMOSNHUTENbHbIA OpraH 1 NoKoTb poboTa npunaraet
npu 3axaTun. Ycunue orpaHmyeHo Ha conaHue ans noacoeauHeHns NokTs, Ha
MHCTPYMEHTE/KOHLLEBOM UCMONHUTENBHOM OpraHe 1 B LeHTpe
NoNb30BaTENbCKOro NOSIOXEHNUS UHCTPYMEHTa/KOHLEBOrO UCMOSTHUTENBHOMO
opraHa.

OrpaquMBaeT MaKCUMasnbHbI MOMEHT po60Ta.

OrpaHun4ymBaeT mexaHuyeckyto paboty poboTa.

OrpaHununBaeT MakcMMarnbHoe BpeMsi, KoTopoe TpebyeTcs poboTy ass
OCTaHOBa MOCIe 3anycka 3alMTHOro OCTaHoBa.

OrpanwlBaeT MakKCuUMalibHOE paCCToAHnEe, KOTOpOoE NpoxoaAnT pO6OT nocne
3anyckKa 3aluTHOro oCtaHoBa.

Mpw BbINOMHEHUM OLIEHKA PUCKOB NPUMEHeHUs He06X0AMMO NPUHATL BO BHUMaHUE ABUXEHNE
po6oTa nocne 3anycka octaHoBa. [111 ynpoLeH1s AaHHOro NpoLLecca MOXHO UCMOMNb30BaThb
cyHKUMM Ge3onacHocTu [pegen BpemeHn ocTaHoBa v [pedesn paccTosHUS OCTaHOBa.

[aHHble dyHKUMM 6€30MacHOCTM AUHAMUYHO CHUXAOT CKOPOCTb ABUXEHUS poboTa, YToObI
po60oTa MOXHO ObIfI0 OCTaHOBUTL B 3aaHHbIX Npeaenax. Npeaenbl NoNoXeHUs COYNeHEHN,
nnockocTy 6e30nacHOCTM 1 Npeaesibl OpUeHTaLUM MHCTPYMEHTA Y KOHLLEBOIO UCMOSTHUTENbHOrO
opraHa y4uTbiBalOT NpeanonaraemMblil Xo4 pacCTOsiHUA OCTaHOBa, Hanpumep, PYHKUMOHANbHY
6e30nacHOCTb MOXHO KpaTKO OnucaTh CreayoLmm 06pa3om:
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dyHKLMOHanNbHy0 6€30NacHOCTb MOXHO KPaTKo onucaTth criefyoLwmm obpa3om:

ABapuinHbI OCTaHOB - d 3
MpenoxpaHMTENbHbIN OCTaHOB - d 3
Mpenen nonoXeHUs CoYrieHEHUs d d 3
lMpenen CKOpOCTM COYNEHEHUSA d d 3
Be3onacHble nnockocTtu d d 3
OpvieHTaunsa MHCTpyMEHTa d d 3
Mpepen ckopocTtu d d 3
Mpepnen ycunus d d 3
MNpenen momeHTa d d 3
Mpegen MowHOCTK d d 3
Mpenen BpemMeHn ocTaHoOBa d d 3
Mpenen paccTosiHNA OCTaHOBA d d 3
Safe Home d d 3
BHUMAHUE

CyLiecTBYIOT ABa UCKIIOYEHUA B paboTe PyHKLMM OrpaHNYeHns yeunums, Ha
KOTOpble cneayeTt 06paTnTb BHUMaHUE Npy NPOEKTUPOBAHUN UCTIONb30BaHUS
po6oTa (puc. 4.1). B npouecce BbITsxXeHMA poboTa, 3deKT KoneH4aToro
COYJIEHEHWSI MOXET CTaTb NPUYMHON 06pa3oBaHuUs 6ONbLUNX YyCUNWIA B
paguanbHOM HanpasneHUn (0T OCHOBAHWS) MPY HU3KOW CKOPOCTW. AHANOrMYHbIM
06pa3om, KOPOTKUIA pblvar MaHMNynNATopa, B Clyyae, Koraa MHCTPYMEHT/KOHLEBOM
MCMNOSTHUTESbHBIN OpraH pacnosioXeH 651M3Ko K OCHOBaHUIO 1 NepeMeLlaeTcs
BOKPYI OCHOBaHUS, MOXET CTaTb NPUYMHOM 06pa3oBaHus 6OMbLLIMX YCUNNIA NpK
HM3KOM CKOPOCTU. N36exaTb pUCKOB 3aLLEMEHUS BO3MOXHO NyTEM yaaneHus
NPensaTCTBUMA N3 fAHHbIX 30H, UIBMEHEHNEM PaCTONOXeHUs poboTa unm
MCMNOMb30BaHNEM COYETaHNSA MITOCKOCTEN 6HE€30MacHOCTUN U NPEAENOB COYNEHEHNN
AN YyCTPaHEeHMsA ONacHOCTK, NyTeM NpeaoTBpaLLEHMA NepeMeLLeHna poboTa B
AaHHyo obnacTb ero paboyen 30HbI.

BHUMAHUE

Ecnu po60oT ncnonb3yeTcst B py4YHbIX NMPUNOXEHUsIX (C ynpaBneHnem pyKkom) ¢
NVHENHBbIMUN NEpPEMELLEHNAMMN, COBMECTHOE OrpaHMyYeHne CKOPOCTM A0SKHO ObiTb
YyCTaHOBMIEHO Ha MaKc. ATO NpefoTBPaATUT BbICTPbIE NepeMeELLEHUS NTOKTA poboTa
BONM3M CMHIYNApPHOCTEN.
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OnpeaeneHHbIM pabo4ynm 30HaMm L[OSTKHO BbITb yaEIEHO 0c060€ BHUMaHNE OTHOCUTENIbHO
yrpo3 3aLeMseHunsi, CBI3aHHbIX C (hU3nM4EeCKUMu CBONCTBaMu MaHurynsaTopa poborta. OgHa
30Ha (cneBa) oTBeAeHa o4 paamnabHble nepemMeLeHns, npu KOTopbix 3ansictbe 1 codyneHeHns
HaxoamTCs Ha paccTosiHnm meHee 450 Mm oT ocHoBaHus1 poboTa. [pyras 3oHa (cripaBa)
HaxoguTcs B npegenax 200 MM 0T OCHOBaHWs pob0Ta B Crly4ae rnepeMeLLeHNs rno KacaTesibHOM.

Po6oT Takxe ocHalleH cneayroLmmm BXxogamm 6e30nacHocTu:

KHonka aBapunHoro
OoCTaHOBa

ABapUNHbIN OCTaHOB
poboTa

ABapuiiHbIN OCTaHOB
CUCTEMbI

MpenoxpaHUTenbHbIN
OCTaHOB

MpenoxpaHnTENbHbIN
OCTaHOB aBTOPEXMUMaA

ABapuitHbIn cbpoc

BbinonHeHne octaHoBa kateropum 1 (IEC 60204-1) c ogHOBpeMeHHbIM
NHOpPMUpPOBaHNEM Apyroro o6opyaoBaHus OT BbIXoAa aBapuiHoOro
OCTaHoOBa CUCTEMbI, €CNN 3a[laHO 3Ha4eHne AaHHoro Bbixoaa. OctaHoB
BbINOSTHATCA Ha BCEX TOYKaX, NOAKITIOYEHHbIX K BbIXOAY .

BbinonHeHune octaHoBa kateropum 1 (IEC 60204-1) yepes Bxop, 6510oka
yrnpasneHunsi C 04HOBPEMEHHbLIM MHOPMUPOBAHUEM APYTroro
o60pynoBaHWA OT BbIXOAA aBapUiHOro OCTaHOBa CUCTEMbI, €CIN
3aaHO 3HaYeHne [aHHOr o BbIXOAA.

BbinonHeHune octaHoBa kateropumn 1 (IEC 60204-1) Tonbko Ha poboTe —
BO BCEX pexumax, C NPUOpUTETOM Haf, OCTasbHbIMW KOMaHAAMMU.

BbinonHeHune octaHoBa kateropumn 2 (IEC 60204-1) Bo Bcex pexumax,
3a UCKITOYEHNEM UCMNONb30BaHNS TPEXMO3ULMOHHOIO YCTPOWCTBA
BKITHOYEHUSA M NepeKrtoyaTensa pexumoB. B cnyyae pyyHoro pexuma
npeAoXpaHUTENbHbIN OCTaHOB MOXET ObITb YCTaHOBMEH Ha paboTy
TONMbKO B aBTOMaTUYECKOM peXume.

BbinonHeHune octaHoBa kateropumn 2 (IEC 60204-1) TOJTIbKO B
aBTOMaTU4YECKOM pexume. pegoxpaHntesibHbii OCTaHOB
aBTOMAaTN4eCKOro pexmma MOXHO BblIOpaTb TONbKO Npu
CKOH(PMIryprpoBaHHOM M YCTAHOBMIEHHOM TPEXMO3ULMOHHOM
YCTPOMNCTBE BKIIKOUYEHUS.

Bo306HOBNEHME U3 COCTOSIHUS MPeaoXpaHUTENIbHOro OCTaHOBA B
cny4yae cpabaTbiBaHUs NepeaHero hpoHTa Ha BXoae
npenoxpaHuTenbHoro copoca.

PyKOBOﬂ,CTBO nonb3oBaTtend

21 UR3e

ABTopckoe npaBo ©2009-2022 - Universal Robots A/S. Bce npaBa 3aluyLLeHbI.



ABTopckoe npaeo ©2009-2022 - Universal Robots A/S. Bce npaBa 3alumiLeHbl.

UNIVERSAL ROBOTS 3. DyHKUMM 1 MHTepdenchl 6e30MacHOCTM

OrpaHn4eHHbIN pexum

Tpexno3nunoHHoe

YCTPOMUCTBO
BKJIOYEHUSA

Pabouunin pexunm

Automatic Mode
Safeguard Reset

I'Iepexop, cucTemMbl 6€30MacHOCTU K UCMONb30BaHMIO OFpGHVI‘-IGHVIVI
OrpaHn4eHHoro pexnma.

3anyckaet ocTtaHoB kateropumn 2 (IEC 60204-1), ecnn yCTponcTeo
BKJ1IIOYEHUSA NOSIHOCTBIO HaXaTo UM NOSIHOCTBIO OTNYLLEHO (TONbKO B
py4YHOM pexunme). OcTaHOB 3-NO3ULMOHHOIO YCTPONCTBA BKITIOYEHNS
cpabaTbiBaeT, Koraa curHan Bxoga cTaHoBUTCA HU3KMM. OcTaHoB 3-
MO3MLMOHHOIO YCTPONCTBA BKIIOYEHNSI cCpabaTbiBaeT, KOraa curHan
BXOAa CTAHOBUTCS HU3KUM.

MepeknioyaeT Mexay pabounmm pexumamu. MNepekrnoyaeT mexay
pabounmmn pexmMmamu.

BosBpallaeTca U3 CoCTosiHUSA rMpesoxpaHnUTesIbHOro OCTaHoBa
aBTOMATUYECKOro pexmma B criyyae cpabaTtbiBaHus nepeaHero poHTa
Ha BXo/ie NpeAoXpaHUTENbHOro copoca aBTOMaTUYECKOro pexmnva.

,D,J'IFI B3aMMOAENCTBUA C apyrum o6opyp,OBaHmeM pO6OT OCHalleH cneaywummm BbixogamMmu

©e30nacHoOCTU:

ABapuinHbIi
OCTaHOB CUCTEMDI

Po6oTt
nepemellaeTcs

Pob6oT He
OoCTaHaBnvBaeTcH

OrpaHn4eHHbIN
pexmm

HeorpaHn4yeHHbIN
pexmm

Safe Home

I'Ile HU3KOM J10r’M4eCKOM 3Ha4eHnn AaHHOro CnurHasna exo aBapMI;IHOI'O
OCTaHoBa p060Ta nMmeeT HU3Koe Jiorm4eckoe 3Ha4vyeHne ninnm Ha>kata KHornka
aBapMVIHOFO OCTaHOBa.

Mpwn HN3KOM NTOrMYECKOM 3HAYEHMM A@HHOro CMrHana BXof aBapuMmHoro
ocTaHoBa poboTa nMeeT HU3KOe NIOrMYecKoe 3Ha4YeHMe UK HaxaTa KHOMKa
aBapuMNHOro OCTaHoBa.

Bbicokoe nornyeckoe 3HayeHune npu oCtaHOBJIEHHOM p060Te nin B
npouecce ero oCctaHoBa n3-3a aBapMVIHOFO nnn npeaoxpaHnTesibHoro
OoCTaHoBa. Bbicokoe nornyeckoe 3HayeHne npu oCTaHOBJIEHHOM p060Te
Mnn B npouecce ero oCtaHoBa n3-3a aBaleI7IHOF0 nnn npeaoxpaHnTesibHOro
OCTaHoBa.

B NpOTUBHOM Clly4ae NOrMyeckKunm YPOBEHb 6y,c|,eT HU3KUM.

Hun3knin normyeckuin ypoBeHb Npy HaXoXAeHUN CUCTEMbI 6€30MnacHOCTM B
OrpaHu4yeHHOM pexume.

Bbicokuin normyeckuin ypoBeHb Npy HaxoxaeHun poboTa B 6e3onacHom
HayanbHOM MOJSIOXEHMUMN.

Bce Bxoabl/BbixoAbl 6e30nacHOCTU SIBNSAOTCA ABYXKaHaNbHbIMU, TO €CTb OHM 6e30nacHbl Npu
HW3KOM 3Ha4yeHun (HanpruMep, aBapunHbI OCTAHOB aKTUBEH NPY HU3KOM CUrHarne).

UR3e
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3.4. ®yHKUMA 6e30nacHOCTH

Cucrtema 6e30nacHOCTM 3a4eMCTBOBaHa, €Cnuv NpeBbILeH npeaen 6e30nacHOCTY Unu 3anyLeH
aBapUNHbIN UM NPeOXPaHNTESNbHbIN OCTAHOB.
Peakuua cuctembl 6e30nacHoOCTH:

ABapuiHbI/ OCTAHOB ABapuinHbIA OCTaHOB

lMpenoxpaHnUTENbHbIN OCTAaHOB lMpenoxpaHUTENbHbIN OCTAaHOB

HapyweHune npepena HapyweHwne npegena

O6HapyXeHne HencnpaBHOCTH HapyweHwne npegena
NMPUMEYAHUE

Ecnu cuctema 6e3onacHocTv 06HapPYXUT OLLIMGKY MNn HapyLLeHWe, TO BCe BbIXOAbI
6e3onacHocTu byayT cOpOLLEHbl HA HU3KOE 3HaYeHUe.

3.5. Pexnmbil

Pexunmsbl

Cuctema 6e30nacHOCTM MMEET ABa HaCTpamBaeMbIX peX1MMa: HoOpMarbHbIA 1 OrpaHNYEHHbIN.
B03MOXHO BbINONHUTBL HACTPOMKY NpeaenoB 6€30nacHOCTU ANs KaXAoro 3 AaHHbIX ABYX
pexnmoB. OrpaHNYeHHbIN PEXNM aKTUBEH B CrlyYae pacnonoXeHnst MUHCTPYMEHTa/KOHLEBOro
MCMNONTHUTENbBHOro opraHa poboTa Ha CTOPOHE OrpaHNYEHHOro pexunmMa npu ero cpabartbiBaHUM
Wnu1 B Crlyvae ero akTneaumm BXogomM 6e30nacHoCTy.

Ncnonb3oBaHMe NiIOCKOCTHU Ans cpabaTbiBaHWUs OrpaHMYEHHOro pexuma. Korga pobot
nepemMeLLaeTcs Co CTOPOHbI OFPAaHNYEHHOrO peXnma nNocKocTy cpabaTbiBaHMA 06paTHO Ha
CTOPOHY 0BbIYHOrO pexmuma, Bo3se nNiockocTy cpabaTtbiBaHWA NPUCYTCTBYET y4acTok B 20 Mm, roe
[OnycKalTca Npeaernbl Kak 00bIYHOrO, Tak U OFPaHMYEHHOr0 pexnma. ATo npeaoTepalLaeT
KpaTKoBpeMeHHoe cpabaTbiBaHue pexuma 6e3onacHocTu, ecnv poboT HaxoaUTCa pAOoOM C
npenenom.

Ucnonb3oBaHue Bxoaa ansi cpabaTbiBaHUS OrpaHMYEHHOro pexuma. Korga ucnosnb3yeTcs BXOA
(ans 3anycka unu ocTaHoBa OrpaHMYeHHOro pexmuma), MmoxeT nponTun o 500 mc, noka He 6yayT
NPUMEHEHbI NpeferibHble 3HaYeHNe HOBOro pexuma. 31o no3sonset poboTy aganTnposaThb,
Hanpumep, CKOPOCTb K HOBbIM Npeaenam 6e3onacHocTu. 3To No3BonaeT poboTy aaanTupoBsaThb,
HanpuMmep, CKOPOCTb K HOBbIM Npeaenam 6e30nacHOCT!.

Pexum BoccTaHOBNEHUSs

Mpw NpeBbiLeHNN Npeaena 6e3o0nacHOCTN HEO6X0AMMO BbINOMHUTL Nepe3anyck CUCTEMbI
6e3onacHocTu. Ecnn B MOMEHT 3anycka cucTtema HaxoauTcs BHe npepenos 6e3onacHocTu
(Hanpumep, BHe NpeaenoB NosIoXeHNs COYNeHEHNST), BbINOSTHAETCS Nepexo/ B 0CobbIn pexum
BOCCTaHOBNeEHUS. B pexume BoccTaHOBNEHNA 3anyck nporpamm poboTa He noaaepXxuBaeTcs, HO
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Npu 3TOM BO3MOXEH BO3BpaT MaHunynsatopa poboTa B Avana3oH Npeaenos BPYy4YHYH C MOMOLLbIO
pexuma csoboaHoro npmueoga unu Bknagku «fNepemeleHmer» B PolyScope (cM. yacTb Yacts Il
PykosoacTteo PolyScope Ha cTpaHuue 113 PykoBogcteo PolyScope). Huxe npuBeaeHbl npegensl
6e30nacHOCTU B peXnme BOCCTaHOBMNEHUS:

Mpenen ckopoCTh COUSIEHEHMS 30°/s
Mpenen ckopocTun 250 mm/c
Mpepgen ycunus 100 H
Mpegen momeHTa 10 kr m/c
Mpenen MowHOCTK 80 BT

B cnyyae HapyLeHua faHHbIX NpeaenoB cuctema 6e3onacHOCTH BbIMOHUT ocTaHoB kaTeropum 0.

BHUMAHUE

Mpepenbl Ans NoNOXeHWs CoUNeHeHNs, MNOCKoCTen 6e30MacHOCTY 1 OpUeHTaLun
MHCTPYMEHTA/KOHLLEBOIO UCMOMTHUTENIbHOrO OpraHa B peXume BOCCTaHOBMEHUS
OTKNo4YeHbl. Heobxoammo cobnogaTe Mepbl NPEAOCTOPOXHOCTU NPy BO3BpaTe
MaHunynsiTopa poboTa B AnMana3oH Npeaernos.
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4. MexaHn4yeckumn nutepdenc

4.1. BBegeHune

B paHHoOM rnaBe npuBoaaTca 6a3oBble 3HaHMA, HEO6X0AMMbIE ANA MOHTaxa aetanen
poboToTexHum4eckom cuctemol. TpebyeTca cobniogeHne MHCTPYKLMIA MO 3NEKTPOMOHTaxY,
cogepxalumxcs B rnase 5. nekTpuyeckuii uHTepdenc Ha ctpanuue 31.

4.2. Pabouas 3oHa poboTa

Pa6ouas 30Ha po6oTa aocturaet 500 MM OT TOUKM COoUSieHeHuUs ¢ ocHoBaHueM. MNpu BbiIGope MecTa
[N MOHTaxa po6oTa Heo6X0AMMO YUYEeCTb LIMNMHAPUYECKOE NPOCTPAHCTBO HEMOCPEACTBEHHO Haf,
1 HEMOCPEACTBEHHO Mo/ OCHOBaHMeM poboTa. M3beraiTe CNULWKOM 61IM3KOro NpubnmnxeHus
WHCTPYMEHTA K LMIMHAPUYECKOMY NPOCTPaHCTBY, NOCKOSIbKY 3TO MPUBOAUT K BbICTPOMY
nepemelLLEeHNI0 COUNIEHEHMIA flaxXe B criyyae NepeMeLLeHna UHCTPYMEHTa C MeAIEHHOM
CKOPOCTbI0, YTO B CBOI OYepe/lb CHUXAET NPOU3BOANTENIBHOCTL POGOTA U YCNOXHSAET BbINONHEHNE
OLLEHKW PUCKOB.

Cnepeaun Moa yrnom

4.3. MoHTax

MaHunynsatop po6ota

[lns moHTaxa poboTa ncnonb3yTcs YeTbipe 6onta M6 knacca npoyHocTh 8.8 n yeTbipe
OTBEpPCTUSA AN MOHTaxa 6,6 MM B ocHOBaHWUK poboTa.
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BHUMAHUME

Y6egutecsb, UTo MaHUNynaTop po60Ta HageXHo 1 6bezonacHo 3aKperiyieH.
HeyCTOﬁqMBaﬂ yCTaHOBKa MOXeT NpUBECTU K TPaBMaM U NOBPEXAEHUAM.

KpenneHue manunynsatopa pobora

Ha puc. 5.1 nokasaHbl TOYKM, B KOTOPbIX TPeOYEeTCsi NPOCBEPNUTL OTBEPCTUS AN YCTAHOBKM
BUMHTOB. Kpome Toro, A0MNOSIHUTENBbHO MOXHO NPUOBPECTM TOYHbIN KOHTPLLAGIOH OCHOBaHWS.

1.

MoHTax poboTa Heo6xoANMMO NPOM3BOAUTL HA NPOYHON CBOGOAHON OT BUGpaLuii
NMOBEPXHOCTU, CMIOCOBHON BblepXaTb MOMEHT, HE MEHee YeM B [1IECATb pa3 NpeBbILLaoLLMIA
MaKCMMarbHbIA KPyTALWMUIA MOMEHT OCHOBAHWS, U BEC, HE MEHEE YEM B NSATb pPas3
NpeBbILIALLMIA BEC MaHUNynaTopa po6oTa.

Ecnu po6oT ycTaHOBNEH Ha NMMHENHOWN OCK UK ABUXYLLENCA nnaTgopme, To yCKopeHne
OBUXEHNs1 OCHOBaAHUSA YCTAHOBKU AOMTXHO ObITb O4€Hb HU3KMM. BbiCOKOe yCcKopeHne MoXeT
NpMBECTU K aBapMMHOMY OCTaHOBY poboTa.

2. 3ataHnTte 60nTbl C MOMEHTOM 3aTAXKM 9 H- M.
3. [na TOYHOro pacnosioxeHusa MaHunynsTopa pobota BOCNofb3ynTechb ABYMSA OTBEPCTUSAMMN
@5, yCTaHOBMB B HUX LUTUPTHI.
BHUMAHUE
[ns npepoTepalleHma He3annaHMpoBaHHOMO 3anycka poboTa Npu MOHTaxe u
AEMOHTaxe OTKIYanTe ero 3apaHee.
Mpouenypa oTKMOYEHUS:
1. HaXxmuTe KHOMKY NUTaHUs Ha NOABECHOM NyNbTe 06y4YeHUs 1 OTKIIoUnTE
poboTa.
2. OtcoeavHuTe cnnoBoi kabenb (LLUHYp NUTaHKS) OT PO3ETKMU.
3. TMopoxaute 30 cekyHA, Noka poboT He COPOCUT HAKOMSEHHYIO SHEPTUIO.
MPEOYMNPEXOEHUNE
YcTaHoBKa poboTa fonXHa NpoXoAnTb B YCNOBUSX, OTBEYatoLWwmx TpeboBaHnsam
Knacca 3awmTbl. 3anpeLaeTca sKcnyataumsa poboTa B yCOBUAX, KOTOPbIE HE
COOTBETCTBYIOT Knaccy 3awuTbl pobota (IP54), nogsecHoro nynbta obyyeHus
(IP54) n 6noka ynpasnenus (IP44)
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Surface on which the robot is fitted

7] 0.05)

2x 5 1

4x D6.6 )

&Y

110

| 5 FG8 10" X 8 ¥ 8.5 min.

10

®5 FG8 0.006 ¥ 8.5 min.

OrtBepcTusa Ansi MOHTaxa poboTta. Vicrionb3yoTcs yetbipe 6onta M6 . Bce nuamepenusi
rnpuBeLfeHbl B MM .

UHCTpyMmeHT

Bo dnaHue poboTta ona nogcoeamMHEHN MUHCTPYMEHTA MMEKTCH YeTbipe OTBEPCTMA € pe3bbon M6
ONS YCTaHOBKU MHCTpYMeHTa poboTta. Bontbl M6 AOMXHbI ObITh 3aTAHYTbI C MOMEHTOM 3aTAXKN

8 H m, knacc npoyHocTu 8.8. [1ns TOYHOro pacnofnoXeHmsa MHCTPYMEHTa Ucnonb3ymnte wrnudt B 6
oTBepcTMun. Ha puc. 5.2 nokasaHbl rabaputbl onaHew, ansa nogcoeguHeHns UHCTPYMeHTa U cxemMa
pacnonoXxeHusa 0TBepPCTMI Ha HEM. PekoMeHayeTCa Ucnonb30BaTh OBalibHOE OTBEPCTME C
paamanbHbIM pacnonoXeHneMm, YTobbl n3bexaTb Ype3mMepHOro HanNpPsXeHNs Ha WTUAT,
yaepXxuBasi TO4HOE NosioxeHue. 3anpeLaeTca MCnonb3oBaTb 60NTbl ANIMHON 6onbLue 8 MM nNpu
MOHTaxe MHCTpyMeHTa. CnuwKkom AnvHHble 6onTbl M6 MOryT aBuTb Ha HUXHIOK YacTb dnaHua
ONA noacoeaMHeHNss UHCTPYMEHTa M MPUBECTU K KOPOTKOMY 3aMblKaHuto B poboTe.
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BHUMAHUME

1. Yb6eputech, 4uto MHCTPYMEHT HaeXHOo U 6e3onacHo 3aKpenrieH.

2. Yb6eautecb B TOM, 4YTO KOHCTPYKUUA MHCTPYMEHTa HE MOXET CO34aTb
onacHyr cntyauuto nytemMm HeoXXUagaHHOro oTnyckaHnA getanu.

3. Bbontbl M6 annHHee 8 MM, NCNoNb3yeMble NpU YCTAaHOBKE MHCTPYMEHTA Ha
po60oT, MOryT BONTU CNULWLKOM riy6oKo B donaHew Ansa nogcoeamHeHns
WHCTPYMEHTa M NPUBECTU K HEOOPATMMbIM MOBPEXAEHUAM, KOTOPbIE MOTYT
ObITb YCTPAHEHbI TONbKO 3aMEHOM KOHEYHOIO COYNTEHEHUS.

Lumberg RKMW 8-354 connector

@ 6 H7 T 6,20 +0,20

4x D57V 8
Mé-6H 1 8

6,20

41,70

® 31,50 H7

5040, SECTION A-A
®63h8

5.2: ®naHey gnsa nogcoeamHeHns nHcTpymeHTa (1ISO 9409-1-50-4-M6) HaxoanTcs B TOM MecCTe,
rge ycTaHoB/IEH HAKOHEYHUK poboTa. Bce nameperns npuBeaeHbsl B MM.

Bnok ynpaBeneHus

Bnok ynpaBneHnst MOXHO NOBECUTb Ha CTEHY NN pa3MecTUTb Ha nony. [na obecneyeHns
LMPKYNSILMK BO3yXa C KaXA0WM CTOPOHbI 6510Ka ynpaBneHma Heo6XxoAmMMo OCTaBUTb CBOOGOAHOE
NPOCTPAaHCTBO LWUMPpUHOM S0MM.

MoasecHoM NynbT 06y4YeHust
nOﬂ,BeCHOIZ nynbTt o6yqu|/m MOXHO NOBECUTb Ha CTEHY UJIN Ha 6nok ynpasneHusa. y6eﬂ,MTer, 4yTO

Kabenb He co3aaeT onacHoOCTH CNOTKHYTbCA.

MpumeyaHue: Bbl MOXeTe NpuobpecTn AONONHUTENbHbIE KPOHLUTENHbI A9 MOHTaxa 6510ka
yrnpaBneHusi U MOABECHOro NynbTa 00yyeHus.
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BHUMAHUME

1. Y6epnutech, 4To 6NOK ynpaBneHus, nogsBecHom nynbT obyyeHns n kabenu He
KOHTaKTUpYIOT C BoAoW. Bnara B 6510ke ynpaBneHnss MOXeT NpuBeCTM K
CMepTenbHON TpaBMe.

2. YcnoBwusi pacnosnoxeHns nogsecHoro nynbta obyveHus (IP54) n 6noka
ynpaenenus (IP44) ponxHbl COOTBETCTBOBATb UX Kaccy 3allmThl.

4.4. MakcumanbHasa nosie3Hada Harpyska
OueHoyHan nonesHasn Harpy3ka MaHunynatopa poboTa 3aBUCUT OT CMEeLLEHUS LEeHTPa TAXECTU
NONe3HoW Harpy3ku, CM. pUCYHOK 4. MexaHnyecknii nHtepdenc Ha ctpaHuue 25

CMelLeHNe LieHTpa TSXEeCTUN onpeaensieTcs Kak pacCTosiHUe OT LieHTpa chraHua MHCTpYMeHTa o
LleHTpa TAXecTn o6aBNeHHON NONe3HON Harpy3Ku.

Hanpumep, npu pacyeTe Maccbl NONE3HON Harpy3ku B criydae noabopa v pacnonoxeHus crneayet
YyUnUTbIBaTb KaK 3axBaT, Tak U yAepX1MBaeMblii UM OObEKT.

Payload [kg]

4~

1 n n n n 1 n n n n 1 n n n n 1

0 100 200 300 400

CwMmellleHne LeHTpa TSXeCcTr [MM]

CooTHoLLeHne MeXAy OLeHOYHOW r10/1€3HOV Harpy3Kou u CMELLEHNEM LIeHTPa TSXeCTH.
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4.4.1. NHepuma None3HOn Harpy3kKu

Po6oTa MOXeT NCnonb30BaTbCs C BbICOKOMHEPLIMOHHbLIMM NONE3HbIMU Harpy3kamu. Ecnn
npaBunbHO BBeCTU B PolyScope cneayowme aaHHble (cM. 24.11.14. 3agaTtb nonesHyto
Harpy3ky Ha ctpaHuue 193), ynpasnstowiee MO 6yaet aBToMaTMyYeCcKn perynnpoBaTth YCKOPEHUE:

* Macca nonesHom Harpy3sku
* LeHTp TaxecTtu

* NHepuus
[nsi OLEeHKN YCKOPEHWI 1 BPEMEHW LKA ABMXEHUI poboTa ¢ onpeaeneHHon Nnone3Homn
Harpy3komn MOXHoO ncnonb3osatb URSim.
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5. ONEKTPUYECKUN UHTEPDENC

5.1. BBepeHue

B paHHOM paspgene coaepXuTca onnucaHme rpynn anekTpuyeckmx MHTepdencos MaHmnynaTopa
poboTa n 6noka ynpasneHus. NMprumepbl NpuBeaeHbl AnA 60NbLLIMHCTBA TUMOB CUTHAOB
BXxoAa/Bbixoaa. TepMnH BXOA/BbIXOA OTHOCUTCA K LM(PPOBLIM M @aHanoroBbiM CUrHanam
ynpasneHns, NoCcTynawLLMM U3 rpynn 3NeKTPUYECKOro nHTepderica n nepeparLmmcs B
nHTepdec.

* [MoaknioyeHne K aneKTpuyeckomn ceTu
* lNopkntoyeHne poboTa

* Bxopb! 1 BbIXOObl KOHTPOSEepa

* BBopa/BbIBOA MHCTPYMEHTA

* Ethernet

5.1.1. KpoHwTenH 6noka ynpasneHns

C HUXHEeN CTOpPOHbI rpynn nHTepderica Bxoaa 1 Bbixoga HaxoauTcst ckoba ¢ noptamu ans
NOAKNIYEHMA A0MONHUTENBHbLIX YCTPOUCTB (CM. PUCYHOK HMUXe). OcHoBaHue 6r1oka ynpaBneHus
NMeeT OTBEPCTUE C KPbILLKOW Af1si NPOCTOro nogkntoyveHmns (cm. 5.2. Ethernet Huxe).

dyHkumsa Mini Displayport nogoepxmBaet moHuTOpbl ¢ nopTom Displayport n TpebyeT Hannuua
akTuMBHOro npeobpasosatens MiniDisplay B DVI unu HDMI ans noaknio4eHns MOHUTOPOB C
nomoLubto nHTepderica DVI/HDMI. MaccuHble npeobpa3oBaTtenu He paboTaloT ¢ nopTamm
DVI/HDMI.

10 A
Tevetel SD card Ethernet USB USB Mini Blade
Pendant 20 30 Mini Fuse

DisplayPort

MpepoxpaHutens Tuna Mini gonxeH uMmeTb MapknpoBky UL ¢ MakcMMarnbHbIM HOMUHaMNbHbLIM
TOoKOoM 10 A U MMHMManbHBIM HOMUHaNbHbLIM HanpsaxeHnem 32 B.

5.2. Ethernet

NHTepderic Ethernet MmoxeT ncnonb30BaTbCA CO CREAYHOLUMN MPOTOKOSIAMM:
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* MODBUS, EtherNet/IP n PROFINET (cm. yacTb YacTb Il PykoBogcteo PolyScope Ha
cTpaHuue 113).

* YpaneHHbIn 4OCTYN M yNpaBneHue.

Ins noacoeauHeHns kabens Ethernet yepes oTBepcTre B 0CHOBaHUK 6510Ka ynpaBnieHus u
noaknio4veHus ero B Ethernet-nopt ¢ HUXHeN CTOPOHbI CKOObI.

3amMeHuTe KpbILLKY B OCHOBaHWUM 610Ka ynpaBneHnsa COOTBETCTBY LM KabenbHbIM BBOOOM,
4yT06bI NOAcoeAnHNTL Kabenb ¢ Ethernet-noptom.

OnekTpuyeckune TpeboBaHUs NpuBeaeHbl B Tabnuue HUXe.

CkopocTb 06MeHa AaHHbIMU 10 - 1000 Mo6/c

5.3. DNeKTpuyeckne npenocTepexeHns u
npepynpexaeHusa
Cobntopganite cnepytowme npegoctepexeHnst Bo BpeMsi paboTbl CO BCEMM NePeUnCneHHbIMN

rpynnamu afieKTpuyYecknumMun nitepdencamu, a Takxe nocne NpoeKTMpoBaHMA U YCTaHOBKM
NPOrpamMMHOro NPUoXeHnst pobora.

Mo YMOJ14aHuto npuBeaeHbl 3Ha4eHNUA NOCTOAHHOIO HanpAXeHuA n Toka, ecyin He YKa3aHO NHoe.
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BHUMAHUME

1.

[na nogkntodyeHna curHanos 6e3onacHocTtu K MNJ1K gonyckaeTtca
NCMNoNb30BaTh TONbKO cUCTEMbI 3almThbl Ha 6a3e MNI1K ¢ nogxoaawmm
ypoBHeM 6e3onacHOCTU. HapylieHne AaHHOro npeaynpexaeHns MoxeT
NPUBECTU K CEPbE3HBIM TPaBMaM UM CMEPTU, MOCKOJTbKY BO3MOXHa OTMEHa
cpabaTbiBaHuA pyHKUmMm 6e3onacHocTn. CurHansl 6e3onacHoOCTr
NHTEepdenca TpebyeTca oTAeNATb OT 0ObIYHbIX CUrHANOB BBOAA-BbIBOAA
nHTepdenca.

[nsa kaxporo curHana 6e3onacHOCTU NpefycMOTPEHO pe3epBUpoBaHne (aBa
He3aBUCUMbIX KaHana). KaHanbl oMXHbI ObiTb pa3aeneHbl, YTo NO3BOSIUT
n3bexaTtb CcMTyauun, Koraa oaHa HeMCNPaBHOCTb NPUBOAUT K OTKa3y
dyHKUMM 6e30nacHOCTH.

HekoTopble BXxoApbl/Bbixoapl 6510Ka ynpaBneHnsa MoryT 6bITb HACTPOEHbI B
KayecTBe 00blYHbIX BXO40B/BbIX0J0B U BXO0B/BbIX040B 6€30MacHOCTM!.
MonHOCTBLI0O 03HAKOMbBTECH C pa3aenom 5.4. Bxoabl 1 BbIXoAbl
KOHTpOJSIfiepa Ha crefyoLwen CTpaHuLe.

BHUMAHUE

1.

Y6epnutechb B TOM, 4YTO BCe 060pyaoBaHMe, He3aLWwmLLEHHOE OT BO3AENCTBUSA
BO/bl, OCTAeTCH B CyXOCTW. [1pn NpOHMKHOBEHUW BOAbI B U3OENME OTKIoUUTE
BCE NMUTaHWE N YCTaHOBUTE NpeaynpeauTesibHble MapKUpPOBKUY, 3aTEM
obpaTutech 3a NOMOLLbIO B MECTHYI0 06CIYXUBAIOLLYO OpraHn3aLmio
Universal Robots.

Mcnonb3yiiTe ToNbKO OpuUriHanbHble Kabenu, BXoasaLwme B KOMMIEKT
noctaeku poboTa. He ncnonbayite poboTa B cnyyasix BO3MOXHOro narmba
Kabens.

OTpuuaTenbHble COeAUHEHMS CYNTAOTCH COEANHEHUSIMU INEKTPUYECKOTO
3asemnenus (GND) un nogkntoyatoTcs K kopnycy poboTa u 6rnoka
ynpaBsneHusi. Bce ynomsiHyTble pasbeMbl 3a3eMieHnsi npeaHa3HayeHbl
TOJIbKO AJ1s1 MMTaHUs U Nepeaayun CMrHanos. [ns 3aWmuTHOro 3a3emMneHus
[lonycKaeTCs UCMONb30BaTh TONbKO BUHTOBOE COeAiMHEHUe pa3mepomM M6,
OTMEYEHHOE CMMBOJIaMM 3a3eMIeHus], BHyTpU 6510Ka yrnpaBneHus.
HoMuHanbHbIM TOK NPOBOAHUKA 3a3eMIeHUst A0MXeH bbiTb HE MeHee
HauBbICLLEr0 HOMWHASIBHOIO TOKA CUCTEMBI.

Cobntoparnite oCTOPOXHOCTb NpY NoakKnovYeHnn kabenenm nHtepdenca K
BBOAaM/BbiBoAa poboTa. MeTannuyeckas nnactuHa CHU3y npegHa3HayeHa
Ans kabenen nHTepdenca n pazbLeEMoB. Y aanute nnacTuHy nepeq,
CBEpJfIEHNEM OTBEPCTUN. Y Aanute CTPYXKy nepep, noBTOPHON YCTaHOBKOM
nnacTuHbl. HeobxoamMmo ncnonb3oBaTb Hagexallyto pe3bby canbHuKa
kabenbHoro Bxoaa.
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NPEQYMNPEXOEHUE

1. Po6oT npoLuen ncnbiTaHWsa Ha COOTBETCTBUE MEeXAYHapOAHbIM CTaHAapTam
IEC Ha aneKTpoMarHuTHyto coBmectuMocTtb (OMC). CurHanbl nomex,
YPOBEHb KOTOPbIX MPEBbILIAET 3a4aHHbIN B COOTBETCTBYIOLLMX CTaHAapTax
IEC, MOXeT NpUBECTU K HEOXMAAHHOMY noBeaeHuto pobota. CurHansl
4ype3BblYaiHO BbICOKOTO YPOBHS MW YpE3MEPHOW MHTEHCMBHOCTM MOTYT
NpMBECTM K HeObpaTUMbIM NoBpexaeHnsam poboTa. Mpobnemsl ¢ SMC
06bIYHO BO3HUKAIOT B CBAPOYHbIX MPOLECCax 1 COMpoBOXAalTCH
coobueHnsammn 06 owmnbkax B XypHane. Universal Robots He HeceT
OTBETCTBEHHOCTU 3a Kakune-nmbo noBpexaeHus, Bbi3BaHHbIe Npobnemamu
SMC.

2. [nuHa kabenen, naywmx ot 6r1oka yrnpaeneHus K Apyrum yCTponcTBam unm
3aBoAcCKoMy 060pyanoBaHuUio, He A0MXHa npeBbiwaTh 30 M, ecnu He
NPOBOAUNUCH AONOSIHUTENbHbIE UCTIbITAHUSA.

5.4. Bxogbl 1 BbIXOAbl KOHTpoOiepa

Bxopapb! 1 BbIxoAbl BHYTpY 6110Ka ynpaBneHns MoryT 6biTb MCMONb30BaHbl AN NOAKIIOYEHUSA
060pyAoBaHNS pa3NNMYHOro HasHa4YeHusi, B TOM Yncrne nHeBMaTudeckux pene, MNMIK 1 kHonku
aBapuMHOro OCTaHoBA.

Ha pucyHke HuXe nokasaHo pacnonoXeHue rpynn afeKTpuYeckoro nHTepdeinca BHyTpu 6roka
yrnpaBneHus.

Safety Remote Power Configurable Inputs| [Configurable Outputs Digital Inputs Digital Outputs Analog
g [24v 12vV(H PWR! 24V|IH||124viA ov|H|/ ov|H| [24V(H||24V|H ov (M|l ov | g AG |H
ugw EIO GND|H| [GND ‘ CIO|(H|[Cl4|H| [COO|H||CO4/H| [DIO|H||DI4|H| [DOO|H||DO4/H 5 Al0|H
> |24V on [m| 2av[W) [24v[m|[2av[m| [ov [m|[ ov[m] [24v[m]|[24v[m] [ov [m]|[ov[m]| [E[Ac[m
§ ElI1l OFF|H| | OV Cl1|{H|[Ci5|H| [CO1/M||CO5/H| [DI1|H||DI5|H| [DO1/H||DO5|H <|An u
g 24V 24V(H||124v|H ov (M| ov|H| |24V|H||24Vv|H ov |H|/ ov |l Xl |
% S10 “Slalel=]> Cl2|Hl|[Ci6|H| [cCOo2/H||cOo6/H| DI2|H||/DI6|H| DO2|H||DO6|H gAOO u
3 [24v alale|a|d|2|[24v|m|[24v(H]| oV |H|| oV |H| |24V(H|[24V|H| [oV [H|[ oV |H| [Z]|AG|H
& |si1 (N NN NN C3/H||C7| N |CO3M|CO7/H||DI3M D7 H|H DO3M|DO7H E AOl|H

"opu3oHTanbHbIN 650K Lmdposoro Bxoaa (DI8-DI11), nokasaHHbIN HUXE, MOXHO UCNONb30BaTb
ONa KBagpaTypHOM KOAMPOBKK OTCrexXuBaHus koHeernepa (cMm. 5.4.1. O6Lpme TpeboBaHUsA KO BCEM
LM POoBbIM BXOAAM/BbIXOAAM Ha TUTYSIbHONM CTpaHuLE) A8 BXOAHbBIX CUTHANOB Takoro Tuna.

>

222|133
HEEEEER

Heobxoanmo cobnioaath 1 noaaepXmnsaTb 0603HaYEHNS LIBETOBOW CXEMbI, NEPeUNCEHHbIE HUXE.

XenTble ¢ KpaCHbIM TEKCTOM CneumanbHble curHanbl 6e3onacHocTn

XenTble ¢ YepHbIM TEKCTOM HacTtpanBaemble B KauecTBe 6e30MnacHbIX

Cepble C YEPHbIM TEKCTOM LindpoBbie BXoapl/Bbixobl 0611ero Ha3HayeHus
3eneHbIn C YepPHbIM TEKCTOM AHanorosble BXobl/BbIxoAbl 00LLLEro Ha3Ha4YeHUs
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5. OneKTpuyeckuii HTepdeic UNIVERSAL ROBOTS

Mpadmyecknin nHTepdenc No3BoNSET BbINOMHUTbL HACTPONKY HAacTpanBaeMbiX BXOA,0B/BbIXOA0B B
KayecTBe 00blYHbIX 1M 6e3onacHbIX (cM. YacTb YacTs || Pykosoacteo PolyScope Ha cTpaHuLe
113).

5.4.1. O6wme TpeboBaHUA KO BCEM LUM(PPOBLIM BXOAAM/BbIXOOaM

B naHHOM paspene coaepxaTcs anekTpuyeckme TpeboBaHus K creayowmnm 24-BorbTHbIM
LUMdpPOBbLIM BXoAaM/BbixoaaM 6roka ynpasneHus.

* Bxopbl/BbIxoabl 6€30MacHOCTH.
* HactpauBaemble BXOAbl/BbIXOAbl.

* Bxogbl/Bbixoabl 06LEro HasHayeHus.

YcTaHoBuUTe pob0oTa B COOTBETCTBUAMM C ANEKTPOTEXHUYECKMMU TpeboBaHuaMN. [aHHble
TpeboBaHWA NPMMEHNMbI KO BCEM TPEM BXOAaM.

HacTtpoika 6noka koHTakToB NnuTaHusa (Power) no3sonsieT obecneunTb NUTaHne LdpoBbIX
BXOA0B/BbIXOA0B OT BHYTPEHHErO UCTOYHMKA NUTaHWs 24 B nnum oT BHELWHEro UCTOYHUKA NUTaHUA.
[aHHbIN 650K COCTOUT M3 YEeTbIPEX KOHTAKTOB. HanpsaxeHune aByx BepxHUX KoHTakToB (MAT n
3A3EM) 24 B, NCTOYHMK MacCbl — BHYTPEHHUI UCTOYHUK NMUTaHuA 24 B. [1Ba HUXHUX KOHTaKTa
(24 B 1 0 B) 6noka — Bxoapl 24 B ans nutaHua BXO4OB/BbIXOAOB. B KOHbMrypaumm no ymonyaHuio
NCNONb3yeTCA BHYTPEHHUIN UCTOYHUK MUTAHUSA (CM. HUXeE).

Power

PWR

laND

[2av
oV

Ecnu Tpe6yeTc;| Mcrnonb3oBaHne 6onbLLIMX 3HAYEHUI TOKA, NOAKMIOYNTE BHELLIHWUIA UCTOYHUK

NMNTaHNA, Kak NOKa3aHO HMXxe.
’_( Power
PWR|

GND|H
24V| B

\ ov|m

3neKTp|/|quK|/|e Tpe6OBaHI/IFI anAa BHEWHUX N BHYTPEHHUX NCTOYHUKOB NUTaHNA NpuBeneHbl HUXe.

BHyTpeHHWi nctoyHunk nutaHus 24 B
[PWR - GND] HanpsixeHue 23 24 25 B
[PWR - GND] Tok 0 - 2"

TpeboBaHUsI K BHELLIHEMY UCTOYHUKY NMUTAHNS 24
B
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UNIVERSAL ROBOTS 5. QneKTpryeckunii nHTepdeinc

[24V -
[24V -

0V] HanpsixeHue 20 24 29 B
ov] Tok 0 - 6 A

*3,5 A ansa 500 mc unn 33% paboyero Uukna.
LindpoB.bie Bxoabl/Bbixoabl cOOTBETCTBYIOT TpeboBaHuam IEC 61131-2. OnekTpnyeckme
TpeboBaHWA NpUBEAEHbI HAXE.

LingbpoBsbie Bbixoabl

[COx / DOx] Tok* 0 - 1 A
[COx / DOx] MapeHue HanpsxeHus 0 - 0,5 B
[COx / DOx] YTeuka Toka 0 - 0,1 MA
[COx / DOx] DyHKUMA - PNP - Tun
[COx / DOx] IEC 61131-2 - 1A - Twun
LncppoBsie Bxoabl

[EIx/SIx/CIx/DIx] HanpsixeHue -3 - 30
[EIx/SIx/CIx/DIx] O6nacTb OTKNIO4YEHUS -3 - 5
[EIx/SIx/CIx/DIX] O6nacTtb BKNOYEHUS 11 - 30 B
[EIx/SIx/CIx/DIx] Tok (11-30 B) 2 - 15 MA
[EIx/SIx/CIx/DIx] DyHKUMA - PNP + = Tun
[EIx/SIx/CIx/DIx] IEC 61131-2 - 3 - Tun

*[1Ns pe3nCTUBHbIX UM MHAYKTUBHBIX HArpy30kK He 6onee oAHOro Yaca.

2

NMPUMEYAHUE

HacTpanBaeMbiMu SBNSIIOTCS BXOAbI/BbIXOAbI, KOTOPbIE MOTYT 6bITb HACTPOEHbI B
KayecTBe 0OblYHbIX UNK 6e3onacHbIX. Takne KOHTaKTbl 0603HaUY€EHbI XENTbIM
LIBETOM C YEPHbIM TEKCTOM.

5.4.2. B/B 6e3onacHocTu

B paHHOM pasgene coaepXxuTca onncaHme crneunanbHOro Bxona 6€3onacHoOCTU (KenTbll KOHTaKT
C KpacHbIM TEKCTOM) M HaCcTpamBaeMbIX BXOLA0B/BbIXOAO0B (KeNTble KOHTaKTbl C YePHbIM TEKCTOM) B
pexume Bxoaos/Bbixoaos 6e3onacHocTu. CM. o6wwme TpeboBaHMA KO BceM LnPOBbLIM
BXoAam/Bbixoaam B pasgene 5.4.1. O6ume TpeboBaHna Ko Bcem LUMdpoBLIM BXOAAaM/BbIXoAaM Ha
npeabiayLien cTpaHuue.

MpenoxpaHuTenbHble YCTpONCTBa M 060pyaoBaHNE AOMXHbI ObiTb YCTaHOBMEHbI B COOTBETCTBUM C
MHCTPYKLUMAMM No 6€30NacHOCTU 1 OLLEHKOW pUCKa B rnaee 2. be3onacHocTk Ha cTpanuLe 7.
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36 PykoBoacTBO nonb3oBaTtens



5. OneKTpuyeckuii HTepdeic UNIVERSAL ROBOTS

Bce Bxoabl/BbIxoAbl 6€30MacHOCTU UCMOSIb3YHTCS NONApHO (KOHTAKTbl C pe3epBMPOBaHMEM), YTO
O3HavyaeT UCMOoNb30BaHNe ABYX KOHTAKTOB AN Takux yHKUMin. OfaHa HeUcrnpaBHOCTb He
npuBeaeT K oTkasy yHKLMM 6e30MacHOCTU.

Ncnonb3ytoTca ABa Tuna NOCTOSHHbIX BXOAOB 6€30MacHOCTH:
* ABapuiiHbIil 0OCTaHOB poboTa ToNbKo ANst 060pyaoBaHUS aBapUIAHOTO OCTAaHOBA

* lNpepoxpaHUTeNbHbIA OCTAHOB AJ19 YCTPONCTB 3alUnUThl

CDyHKLl,I/IOHaJ'IbeIe OTNNYNA NpuBeaeEHblI HUXeE.

Po6oT npekpallaeTt ABUXeHNe Oa Oa
BbinonHeHne nporpamMmbl lNpuocTtaHaBnmBaeTcA MpuoctaHaBnuBaeTcA
MuTaHue npusoaa Bbikn. Bkn.
C6poc BpyuHyto Py4yHon unn aBTtomatnyeckumm
Mpu Kaxaom uukne unu

YacToTa ncnonb3oBaHus Pepnko

penko

TonbKo oTnyckaHune
lMoBTOpHaA NHULManNn3auus Het
TOpMO3a
Kateropus octaHoBa (IEC 60204-1) 1 2
YpoBEHb MNPOM3BOANTENBHOCTH
HKLUMN MOHUTOPUHTa

by P nny nny

(ISO 13849-1)

VMcnonb3yinte HacTpaMBaeMble BXOAbI/BbIXOAbI A1 HACTPOMKU AOMNOSIHUTENbHBIX BO3MOXHOCTEN
6ezonacHocTu, Hanpumep, BbiIxoda aBapuMHOro octaHoBa. Hactpolika psiaa HacTpanBaeMblX
BXOZ0B/BbIXOA0B AJ19 UCNONb30BaHUA PyHKLMI 6€30MacHOCTM OCYLLECTBNAETCS C MOMOLLbIO
rpadpuyeckoro nHTepdenca (cMm. Yactb Yacte Il PykoBoacteo PolyScope Ha ctpannue 113).
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BHUMAHUME

1. [Onsa nogkniodeHusa curHanos 6e3onacHocTtu K MNJTK gonyckaeTtca
NCMNoNb30BaTh TONbKO cUCTEMbI 3almThbl Ha 6a3e MNI1K ¢ nogxoaawmm
ypoBHeM 6e3onacHOCTU. HapylieHne AaHHOro npeaynpexaeHns MoxeT
NPUBECTU K CEPbE3HBIM TPaBMaM UM CMEPTU, MOCKOJTbKY BO3MOXHa OTMEHa
cpabaTbiBaHuA pyHKUmMm 6e3onacHocTn. CurHansl 6e3onacHoOCTr
NHTEepdenca TpebyeTca oTAeNATb OT 0ObIYHbIX CUrHANOB BBOAA-BbIBOAA
nHTepdenca.

2. [1nsa Bcex BXoO0B/BbIX0A40B 6€30NacHOCTN NpeayCMOTPEHO pe3epBMpoBaHme
(nBa He3aBUCKMMbIX KaHana). KaHanbl A0MXHbl ObITb pa3faeneHsbl, Y4To
no3BonuT n3bexaTb CUTyauun, Koraa ogHa HeMcnpPaBHOCTb NPUBOANUT K
0TKasy yHKuUMM 6e3onacHoOCTH.

3. TMpoBepka paboTbl PyHKLMI 6e30nacHOCTM [onXHa bbiTb BbINONTHEHA A0
3anycka po6oTa B akcnnyaTaumio. Heo6xoaMmMo npoBoauTb peErynspHyo
npoBepKy hyHKLMIN 6e30MacHOCTM!.

4. YcraHoBKa poboTa [ofXHa COOTBETCTBOBATb AaHHbIM TpeboBaHMAM.
HapyLweHne gaHHOro NosioXeHUs MOXET NPUBECTU K CEPbE3HLIM TPaBMaMm
UM CMepTU, MOCKONbKY BO3MOXHa OTMeHa cpabaTbiBaHUs (YyHKLUK
6e30onacHocCTu.

CurHanel OSSD

Bce ckoH1rypmpoBaHHbIe 1 MOCTOsIHHbIE BXOAbI 6€30NacHOCTU NPOXOAAT ounbTpaLmio, YTobbl
MOXHO 6bIf10 UCNoNb3oBaTb NpeaoxpaHuTenbHble ycTponctBa OSSD ¢ ANUHHOM MNynbca MeHee
3 Mc. Ha Bxopgax 6e30nacHOCTU KaxAayto MUMIMCEKYHAY Npoucxoaut oTbop obpa3sua, u coctosHne
BXOAa onpeaensieTcs no Hambonee YacTtoMy BXOLHOMY CUrHany 3a nocrnegHue 7 MUNnCceKyHA.
Mmnynbebl OSSD Ha Bbixogax 6e30nacHOCTH onncaHbl B Yactu Yacts || PykoBoacTeo

PolyScope Ha cTpaHuue 113.

KoHdurypaumsa 6e3onacHOCTU MO YMOSTHaHUIO

Po6GoT nocTaensieTcsi ¢ KoHUrypaumein rno ymonyaHuio, Kotopast onyckaeT ero aKcnnyaTauuo
6e3 fononHMTENbHbIX NpeaoXpPaHnUTENbHbIX YCTPOWUCTB, CM. PUCYHOK HUXE.

Safety
24V
EIO
24V
EN
24V
SI0
24V
S

Emergency Stop

Safeguard Stop
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5. OneKTpuyeckuii HTepdeic UNIVERSAL ROBOTS

Mopkno4yeHne KHONOK aBapuMHOro OCTaHoBa

B 6onblumHCcTBE cny4yaeB UCMNoJ1b30BaHUA po60Ta Tpe6yeTc9| NoAKINKOYNTb O4HY UITN HECKOJ1bKO
AONONTHUTENbHbIX KHOMOK aBapvu7|Horo ocTaHoBa. Ha PUCYHKE HMXE NOKa3aHOo, KaK MOXHO
NoAKIIOYNTb OAHY UITU HECKOJ1IbKO KHOMOK aBapVII7IHOF0 OCTaHOBa.

Safety Safety

= B[] =

R £ |
24v || N } 24V

SI0 SI0
24V 24V
sit Si

Emergency Stop
Emergency Stop

Safeguard Stop
Safeguard Stop

CoBmMecTHOE UCMNOosib30BaHNME aBapMMHOro OCTaHOBa Ha HECKOJbKUX
yCTpohcTBax

B03MOXHO HAaCTpPOUTL COBMECTHYIO (DYHKLIMIO aBapUNHOro ocTaHoBa poboTa 1 Apyroro
o60opyaoBaHNst NOCPeACTBOM HAaCTPONKKM cnefyroLmx yHKUMA BXoaa/Bbixoga Yepes rpadnyeckuin
nHTepdenc. Bxoa aBapminHoro octaHoBa poboTta He [onXeH 6biTb MCNONb30BaH 419 COBMECTHOIO
ncnonb3oBaHus. B cnyyae HeobxoanmocTu noakntoyeHmsa 6onee apyx pobotos UR unu gpyrnx
YCTPOWCTB ynpaBfieHNe CUrHanamm aBapumHoro oCTaHoBa AOSKHO OCYLLECTBASTLCH YCTPONCTBOM
aBapuiiHON 3aLWmnTbl Ha 6a3e MIK.

* [lapa HacTpanBaeMbix BX0O0B: BHeLWHWI aBapuiiHbIA OCTAHOB.

* [Napa HacTpavBaeMblIx BbIXOAO0B: ABapUiiHbIA OCTAHOB CUCTEMDI.

Ha pucyHke HMXe nokaszaHo COBMECTHOE Ucnonb3oBaHue apyms pobotamm UR dyHKLMI
aBapunHOro octaHoBa. B jaHHOM npumepe MCnonb3yTca HacTpaMBaeMble Bxoabl/Bbixoabl Cl0-
Cl1 n CO0-COf1.

[/

\

Configurable%puty Configurable Outputs : Configurable Inputs onhurable Outputs
24v [Wf]240 [m| [ov [m][ov [m f 24v [W][[24v [m] [ &y ][ ov [m
cio [||£14 [m]| [coo[m||cos|m A : B cio [m|[ci [m]| [coy[M]|cos|m
24v [m}|24v (W] [ ov ov [m : 24V /M |[24v W | [ov \m|{ov |m
cii |d|[cis |m| [co1|m\cos|m : cii/|m||cis M| [co1[M||cos|m
24v M| [24v [m] [ov ov | : 24/ /| [24v [m]| [ov [m|[ov [m
ci2 |H||ci6 |H| [co2|m\dps | m : lel M|(cic [m| [co2|m||cos|m
24v [H|[24v M| |ov [m|\o\ [ : fof [m|2av m| [ov [m| ov |
ci3 |m|{ci7 |m| [co3|m||CoN B\ : Jﬁs m|/ci7 [m]| [co3[m|[co7|m
o — )
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UNIVERSAL ROBOTS

5. BnekTpuyeckuin uHTepdenc

MNpenoxpaHUTenbHbI OCTAaHOB C aBTOMaTU4YECKMM BO306HOBNEHUEM

paboTbl

MpvmMepom 6a30BOro NpefoXpaHUTENBHOIO YCTPOWCTBA OCTAHOBA ABNAETCH NepekoyaTenb
[BEpU, KOTOPbI oGecrneynBaeT 0CTaHOBKY po6oTa Npu OTKPbITUM ABEPU (CM. PUCYHOK HUXE).

Safety

24V

EIO
24V
El1
24V
SI0
24V

Emergency Stop

OEa00n

o)

N

Safeguard Stop

Si1

[aHHaa KoHdurypauma npegHa3HavyeHa TONMbKO ANs UICNOSIb30BaHNS B Criyyasx, Koraa onepartop
He CMOXeT NPONTN CKBO3b AABEPb 1 3aKpbiThb ee 3a cobon. HacTpanBaemble BXoObl/BbIXOOb!
MCNONb3YITCA A8 HACTPONKM KHOMKN cOpoca, pacnosioXeHHOW 3a ABEpbIo, 4118 NOBTOPHON
aKTMBauun oBnxeHusa pobora.

[pyrum npyMepom 1Cronb30BaHUsi aBTOMATUYECKOro BO306HOBNEeHNA paboThl ABnsieTcs
MCNONb30BaHWE NPefOXPaHNUTENBHOrO KOBPMKA UM 6e30MacHoro sla3epHoro ckaHepa (CM. HUXe).

y 4

Safety /
NEMC [24v [d| |ov ||
3 [E0 [m 24v ]I
S [2av [m ov [
Elen [m

24V ‘1
% - \
5 [2av (W N
5 [sn |d

BHUMAHUE

1. ABTOMaTHueCKoe BO306HOBMEHNE ABMXEHIS pOBOTa MPONCXOAVT MpU

NOBTOPHOW Nogaye curHana. Micnonb3oeaHue aaHHoW KoHurypaumm
3anpeLueHo, ecnv NoBTOpHas nogaya npeaoxpaHuMTenbHOro curHana
BO3MOXHa BHYTpU NepumeTpa 6e30MacHOCTH.

MpepoxpaHuTeNbHbI OCTAaHOB C UCMONb30BaHWEM KHOMKKM c6poca

Ecnu npepoxpaHuTenbHblil MHTepdeic ncnonblyeTcs ana obmeHa aHHbIMIU CO CBETOBOM
3alUMTHON 3aBecoil, To TpebyeTcs akTuBaumsa yHKLMKN cOpoca 3a npeaenamu nepumeTpa
6e3onacHocTn. KHonka cbpoca AonxHa 6biTb AAByXKaHanbHoro Tuna. B gaHHom npumepe,

UR3e
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BXOA0M/BbIXO0M, HACTPOEHHbIM Ha BbiNnonHeHne dyHKumm copoca, sinaetcs Cl0-Cl1( cm. Huxe).

[
I/ //

Safety. E,’
_eav]m 24V lﬂl avid] [ov]m] N\, \ | [-====""
i El0 [m [cio ci4 || 24V
g[24v M 24v ZZVAL | I S A e i O ov
HENC ci cis |l ﬁ #

2av [l 24v [M|24v(m| O\ L1 ] [ [=======
&lsio c2 (m|[ce|m
‘%W 24v |M|24vm \ /J [ Ld======"
3[si '{\ ci3 [m|[c7[m

Tpexno3uunoHHOe YCTPOUCTBO BKITIOYEHUSA

Ha pucyHke HuXxe nokasaH cnocob noaknoYeHns Tpexno3nLMoHHOro yCTPONCTBA BKITIOYEHUS.
MoapobHee 0 TPEXNO3ULMOHHOM YCTPOMCTBE BKIKOYEHMSA CM. B pasgene 21.2. TpexnosnumoHHoe
YCTPONCTBO BKIOYEHUS Ha cTpaHuue 137.

NMPUMEYAHUE
Cuctema 6e3onacHoctn Universal Robots He noaaepxuBaeT ncnonb3oBaHune
HECKOJbKUX TPEXMO3ULMOHHBIX YCTPONCTB BKITHOUYEHUS.

Confi
24V
CIOj
24V
Cl1
24V
ClI2
24V
CI3

3-Position Switch
(e

NMPUMEYAHUE

[lBa BXoAHbIX KaHana g BXo[a TPeXno3uLMOHHOro YCTPOMUCTBA BKITOYEHUS
MMEIT OoMYCK paccornacosaHus 1 c.

Mepeknioyatens pexumMa paboTbl

Ha pucyHke HMXe nokasaH nepekntyatens pexnma paboTol. MoapobHee o pexumax paboTbl CM.
B pa3gene 21.1. Paboune pexumbl Ha cTpanuue 135.

Conffurabl

24v||H

cloj[m

24v|| H| |24V

cij|mj|cis

24v|| B |24V
L
=
L)

Inputs

24V

Operational mode Switch

Cl4

CI2)
24V
CI3

24V

~@I7

10000000
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5.4.3. LUndposbie BxoAbl/BbixoAbl 06LLEro HA3HAYEHUS

B naHHOM pa3pene coaepXxutca onncaHne BXoaos/BbixoaoB obLiero HasHavyeHnsa 24 B (cepble
KOHTaKTbl) U HACTpamBaeMbIX BXOA0B/BbIXOA0B (KeNTble KOHTaKTbl C YePHbIM TEKCTOM) HE B
pexume BXoao0B/BbixoaoB 6e3onacHocTn. Heobxoanmo 03HaKomMuTbCs ¢ 0bwmmn TpeboBaHnAMMU B
pa3sgene 5.4.1. O6wue TpeboBaHMsA KO BCEM LMPPOBLIM BXOAAaM/BbIXOAAM Ha CTpaHuue 35.

Bxopbl/Bbixoabl 06LLEro Ha3HAYEHMA MOTYT MCMOMb30BaTLCA ANst HEMNOCPEACTBEHHOIO YrpaBeHus
pasnuyHbIM 060pYyAOBaHMEM, HAaNpUMep, MHEBMATUYECKUM pesne unu ans obMeHa AaHHbIMK C
NHbIMK cuctemamum MNI1K. Bo3aMOXHO aBTOMaTUYECKOE OTKMOYEHME BCEX LMAPOBBIX BbIXOAOB MNpu
OCTaHOBKE BbINOMHEHUA NpOrpamMmebl, CM. YacTb YacTs Il PykoBoacteo PolyScope Ha cTpaHuue
113. B aTOM pexume curHan BbiBoga Bcerga 6yneT HU3KUM, ecnv NporpamMmmMa He BbINoSTHAETCS.
Mpumepbl NpuBeAeHbl B NOcneayowmx nogpasaenax. B gaHHbIX npumepax ncnonb3yrTca
06blYHblE LMGPOBbIE BbIXOAbI, OAHAKO TaKXe BO3MOXHO UCMNOSIb30BaHNe HacTpanBaeMbIX
BbIXOZOB B Clly4ae, ECNIN OHW HE HACTPOEHbI Ha BbINOSTHEHME DYHKLMI 6€30MacHOCTH.

Harpy3ska c ynpaBneHueM no uucdpoBoMy Bbixoay

B naHHoM npumepe oTobpaxeHo ynpaBfieHne Harpy3ku no L poBomMy Bbixody nocne
NoaKIOYEHUS.

Digital Outputs 4
ov ov
DOO DO4
ov ov
DO1] DO5
ov ov
DO2 DO6
ov ov
DO3 DO7

S

T

5.4.4. Undposon BXxo, C NOAKITHOYEHUEM KHOMKK

[aHHbIN NnpuMep NokasbiBaeT NoAKYeHe 06bI4HOM KHOMKKM K LLMGIPOBOMY BXOAY.

Digital Inputs
24V 24V
DIO DI4
24V, 24V
DI1 DI5
24V, 24V,
DI2 DI6
24V 24V
DI3| DI7

]

S

HEEERE NN

5.4.5. O6bmeH gaHHbIMK € Apyrummn yctponcteamu unum MK

LindpoBble BXoabl/BbIXOAbI MOTYT MCMOMb30BaTbCA Ans 06MeHa AaHHbIMK C APYTUM
obopyaoBaHveM npu Hanu4umm obero koHTakTa 3A3EM (0 B) n ncnonb3oBaHMsA yCTPOWCTBOM
TexHonorum PNP, cm. Huxe.
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Digital Inputs

5.4.6. AHanoroBble BXoAbl/BbIXoAbl 00LEero HasHavYeHusa

[na noaknioYeHns aHanoroBoro nHTepdenca npeaHasHaveH 3eneHbln KOHTakT. OH ucnonb3yeTca
AN ycTaHoBKU unu namepenns Hanpsxexus (0-10 B) nnu toka (4-20 MA) K 1 oT gpyroro
o6opyaoBaHus.

D,J'IFI nony4yeHuna HauMBbICLLEN TOYHOCTH pekoMeHayeTCd BbINONMHUTL cnenywune nencrseums.

* Wcnonb3ynTte KoHTaKT AG, 6nunxanwumi k Bxogy/sbixony. Nape Heo6xo0AMMO COBMECTHO
ncnonb3oBaTb pUNbTP 06LLErO pexmma.

* Heobxoanmo ucnonb3osaTb obuiee 3a3emneHuve (0 B) ana obopynosaHusa n 6noka
ynpaBneHusi. AHanoroBble BXOAbI/BbIXOAbl HE MMEIOT ranibBaHN4YeCcKon n3onsauum ot 6roka
ynpaBneHus.

* Heobxoanmo ncnonb3oBaTb 3KPaHMPOBaHHbIN Kabenb nnn kabenb ¢ BUTbIMK NapamMu.
Heobxoanmo noakniounTb 3KpaH K KoHTakTy 3a3emnexusa (GND) knemmbl nutaHus Power.

* WcnonbayinTte o6opyaoBaHne, paboTatoLlee B pexume Toka. CurHanbl Toka MeHee
noABEPXEHbI MOMEXaM.

B rpadhmnyeckom nHtepderice MoxHo BblbpaTb pexum BBoAa (CM. YyacTb YacThb || PykoBoacTeo
PolyScope Ha ctpanuue 113). QnekTpuyeckne TpeboBaHMA NpUBEAEHbI HAXE.

AHarsoroBbivi BXo4 B pexXume

TOKa

[AIx - AG] Tok 4 - 20 MA
[AIx - AG] ConpoTtusneHue - 20 - oM
[AIx - AG] PaspelueHue - 12 - ount

AHasioroBbivi BX0 B pEXUME

HanpsixXeHus
Kateropus
[AIx - AG] HanpsxeHue P - 10 B
OCTaHoOBa
[AIx - AG] ConpoTtusneHue - 10 - KOm
[AIx - AG] PaspelueHue - 12 - ount
AHaJ10roBbIvi BbIXo B
pexume Toka
[A0x - AG] Tok 4 - 20 MA
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K
[AOx - AG] HanpsxeHue areropna - 24 B
OCTaHOBa
[AOx - AG] PaspelueHune - 12 - ount
AHaroroBbiv BbiXo/ B
PEXUME HaNPsIXEHUS
[AOX - AG] HanpsixeHue [ 10 B
OCTaHOBa
[A0x - AG] Tok -20 - 20 MA
[AOx - AG] ConpoTusneHune - 1 - oM
[AOx - AG] PaspelueHune - 12 - ouT

Ucnonb3oBaHue aHanoroBoro Bbixona

[aHHbI NpMMep NoKa3bIBaET yrpaBfieHNe NEHTON KOHBENEpa C UCNONb30BaHNEM aHasrloroBoro
BX0[a ynpaBneHns CKOPOCThIO.

A
H

ﬁ>o§::>

| Analog Outputs ‘Analog Inputs.
B
COOLNO000

Ucnonb3oBaHue aHanoroeBoro Bxona

,D,aHHbIVI npuMep nokKal3biBaeT NogKno4vYeHne aHanorosoro Aat4ymka.
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5.4.7. YpaneHHoe BKNYEHUe N OTKITIOYEHne

Ncnonb3yite hyHKLMIO yaaneHHOro BKIIOYEeHUA/OTKIIOHEHUS, YTOObI BKNIOYATb U BbIKSOYaTb
610K ynpasneHus 6e3 ncrnosnb3oBaHMsA NOABECHOTO NynbTa 06yyeHus. JaHHas yHKUMS
MCMOSIb3YyeTCsl B CReAyoLMX CryYasx:
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UNIVERSAL ROBOTS

* B cnyyae HegoCTYNHOCTM NOABECHOTO NyfibTa 06y4eHus.

* B cny4yae HeobxoaumocTu nonHoro ynpasneHua cuctemon MIK.

°B cny4yae Heo6XxoauMoCTH OAHOBpEeMEHHOro BKJ1lo4eHNA U OTKIKOYEeHNA HECKOJTbKNX

poboToB.

cDyHKLI,l/‘IFI yaaneHHoro BKITIOYEHUA/OTKIIOYEHUA OCHaLleHa He6OoNbLINM AOMNOMHUTENbHbLIM

KOHTaKTOM NuTaHusi 12 B, KOTOPbIN OCTaeTcst akTUBHLIM MPU OTKIHYEHHOM GroKe yrnpaBreHus.

Bxopn BKJ1 npeaHa3HayeH ToNbKO A11s1 KpaTKOCPO4YHOW akTMBaL MK 1 paboTaeT Tak Xe, Kak u
KHornka nuTaHus. Bxoa BbIKIT moxHo yoepxuaTb no mepe HeobxoaumocTu. Micnonb3ynte
NporpaMmMHyto pyHKLMIO, 4TOObI aBTOMaTUYECKM 3arpyxaTb U 3anyckaTb NporpaMmmbl (CM.

yacTb YacTtb Il PykoBoacTtBo PolyScope Ha cTpaHuue 113).

3J'IeKTpI/I‘-IeCKI/Ie Tpe6OBaHI/IFI npuBeaeHbl H1Xxe.

[12V - GND] HanpsxeHue 10 12 13 B
[12V - GND] Tok - - 100 MA
[ON / OFF] HeakTunBHOE HanpsixeHue 0 - 0,5 B
[ON / OFF] AKTUBHOE HanpsixeHue 5 - 12
[ON / OFF] BxopHol Tok - 1 - MA
[ON] lNepuog akTuBaumm 200 - 600 MC
KHonka yAaneHHOro BkKio4yeHus
B naHHOM nNpymepe Noka3aHo CoeaAnHeEHMEe KHOMKN YAaneHHOro BKIIOYEHUs .
o
GND| ll S P ]
oN|m
oFF| B P
KHonka yAaneHHOro BbiKiTlo4eHUA
B naHHOM npymepe NokasaHo CoeANHEHME KHOMKN YAANeHHOro BbIKITIOYEHUS.
il
GND|H B PR ]
ON (N
OFF ]
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NPEQYMNPEXOEHUE

He HaxumanTe v He yaepxusante sxon BKJT unu KHOMKy nuTaHma, Tak Kak 310
BbIKJIOUMT 610K yripaBneHuns 6e3 coxpaHeHnst OTKpbITbIX channos. [Ans
ynpaeneHuna yaaneHHbIM BblIKNioYeHNneM ncnonb3ynte Tonbko Bxon BbIKIT,
MOCKOMbKY AaHHbIN CUrHan no3eonseT 650Ky ynpaBneHus BbiNOSIHUTL COXPaHEHNe
OTKPbITbIX (halnoB 1 KOPPEKTHO 3aBEPLLMTL paboTy.

5.5. NogknoveHne K aNeKTPNYECKON CeTr

CunoBoii kabenb OT 6510Ka yrpaBneHus OCHaLLeH cTaHAapTHbIM WwTtencenem IEC Ha koHue.
MopxntounTe MCNONb3YIOLMIACA B Bale CTpaHe WTencenb Unv kabenb K LTencento ctaHaapTa
IEC.

Y7106kl NOAKNIOYMTL NUTaHKE K pO6OTY, HE06XOAMMO NOAKNIOUNTE BNOK yNpaBAeHUs K UCTOYHUKY
nUTaHus Yepes ctaHaapTHbin wrtencens IEC C20, pacnonoXeHHbI B HAXHEN YacTy 6oka
ynpaBneHus, ¢ UCNonb3oBaHnemM cooTeeTcTBytowero kabens IEC C19 (cm. pucyHoOK Huxe).

lMuTaHne OT ceTn OCHALLEHO CreayoWMmN SfIEMEHTaMMU:
* 3aszemnsioLlee coeguHeHne
* [naBHbIN NpegoxpaHuTenb
* YCTpOWCTBO 3aWMTHOIO OTKITHOYEHNSA
[ns yno6Hon 6noKnpoBKM 1 NIOMOMPOBaHMA NMTaHUS Ha Nepuog 06CnyXnBaHMa pekoMeHayeTca

YyCTaHOBWUTb OCHOBHOW BbIKHOYaTENb MMTaHUsi BCEro 060pyA0BaHNst po60TOTEXHUYECKON CUCTEMBI.
AnekTpuyeckune TpeboBaHUs NpuBeaeHbl B Tabnmue HUxXe.

MapameTp
BxogHoe HanpsaxeHne 100 - 240 VAC
BHewHun npepoxpanutens cetn (@ 100-200 B) 8 - 16 A
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BHewHun npegoxpanntens cetn (@ 200-265 B) 8 - 16 A

YacToTa BXOOHOro curHana 47 - 440 Hz

PesepBHoe nutaHne - - <15 w

HomunHanbHasa pabo4yas MOLLHOCTb 90 150 325 W
BHUMAHUWE

1. Y6enutech B TOM, YTO aNeKTpU4eckoe 3asemreHune poboTa BbiNoHEHO
KOoppekTHo. Bocnonb3yintecb Hencnonb3oBaHHbIMM 60nTamMu co 3HaKaMu
3a3eMIIeHnsl BHYTpU G110Ka ynpaBneHus Ans co3aaHns eanHoro 3asemMreHus
Ansa Bcero o6opyaoBaHusa cuctemMbl. HOMUHanNbHbIM TOK MPOBOAHMKA
3a3eMneHus JoNXeH ObiTb HE MEHee HauBbICLLIEro HOMUHANbHOIO ToKa
CUCTEMBI.

2. Yb6epautecb, 4TO BXOA NUTaHWA 6rioka ynpasBneHns 3aluiLeH yCTpONCTBOM
3awmuTHOro otknoveHus (Y30) n ncnpaBHbIM NpefoxpaHuTenem.

3. 3abnokupynTe n onnoMbupymnTe NCTOYHUKN NUTAHWA ANs NOMHON YCTaHOBKU
poboTa Bo Bpems ob6cnyxumBaHuma. OT apyroro o6opyaoBaH1sa He LONXHO
nocTynaTb NMTaHWE Ha BBOAbI/BbIBOALI po60Ta Npu 3a6110KMpPOBaHHOM
cucrteme.

4. Y6eputecb B TOM, 4YTO BCe Kabenn K 610Ky ynpaBneHus NoaKnoYeHbl
KOPPEKTHO nepep, BKIYeHNeM ero nutaHus. Bceraa ncnonbsyire
OPUrMHAaNbHbIN LUHYP NMUTAHUS.

5.6. MoakntoyeHne poboTa. Kabenb poboTa

B aToM nogpa3saene onvcbiBaeTcs NoaktoyYeHe MaHunynaTopa poboTta, HaCTPOEHHOro Ha
(hUKCMpOoBaHHbIN 6-MeTpoBbIN Kabenb poboTa. O NnoaknNYeHMn MmaHunynaTopa pobora,
HaCTPOEHHOro Ha pa3beM Ana dnaHueBoro kabensa ocHoBaHus, cM. 5.7. MNoaknoyeHne poboTa.
dnaHueBbIN Kabenb OCHOBaHWS Ha CreayoLwen CTpaHmue

5.6.1. Pa3bem kabens poboTta
YcTaHoBUTe coeiMHeHne ¢ po60ToM, NOAKIHYMB MaHUMNYNSATOP K 6510KY ynpaBneHus ¢ NOMOLLbIO
Kabens poboTa.

MopxntounTe 1 3akpennuTe Kabenb oT poboTa K pa3bemMy B HUXHEW YacTu 6roka ynpaBneHust (CMm.
pUCYHOK HuXe). MNepepn, BKNoyeHnem MaHunynsatopa poboTa ABaxabl MOBEPHUTE pa3beM, YTOObI
NpOBEPUTL, HAAEXHO NN 3aKpenneH kabeneb.

UT06bl 06neruntb hrkcaumo kabens nocrie NoAKI0YEHUs!, MOXHO NOBEPHYThL pa3bem BrpaBo.
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NPEAYNPEXOEHUE
HenpasunbHoe noaknioyeHne pobota MOXET NPMBECTU K OTKITIOYEHNIO MUTaHMUSA

MaHunynsTopa.
* 3anpelaeTcs oTknoYaTb kKabenb poboTa Npy BKIIOYEHHOM MaHUMYNATOpPE.

* 3anpewaeTca yanMHATb UM BHOCUTb N3MEHEHUS B OPUTMHanbHbIN Kabenb
poboTa.

5.7. MopkntoueHne poboTa. PnaHueBbIn Kabernb
OCHOBaHuA

B aTom nogpa3sfene onvcbiBaeTcs NoaKNOYeHMe MaHunynaTopa poboTta, HAaCTPOEHHOroO Ha
pa3bem ¢naHueBoro kabena ocHoBaHusi. O NOAKIOYEHMM MaHMNynATopa poboTa, HACTPOEHHOTo
Ha PMKCMpPOBaHHbIN 6-MeTpoBbI Kabenb poboTa, cMm. 5.6. [MNogknioveHne poboTa. Kabernb

poboTa Ha NpeablayLien CTpaHuLe.

5.7.1. Pa3bem donaHueBoro kabenss OCHOBaHUS

YcTaHoBUTe coeanHeHne ¢ po60ToM, NOAKITIYMB MAHUMNYNSTOP K 6/10KY ynpaBneHus C NOMOLLbHO
kKabensa pobota. Kabenb poboTa noakniovaeTcs K pazbemy rnaHueBoro kabens 0CHOBaHUA U K
pa3beMy 6110Ka ynpaBreHus.

3admKcmpoBaTb pa3beMbl MOXHO MOCIe TOro, Kak 6yneT yCTaHOBJ1€HO coeaunHeHne C p060TOM.

NPEQYMNPEXOEHUE
MakcumanbHoe pacCcTtoAHne OT MaHUNyJATOpPa po60Ta Ao onoka ynpasiieHna —

12 M. HenpaBunbHoe noaknioveHme poboTa MoXeT NPUBECTU K OTKITIOYEHUIO
NUTaHMA MaHUNynaTopa.

* 3anpellaeTtcs yanuHaTb 6-MeTpoBbIv Kabenb poboTa.
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YBEJOMITEHUE

MNopkntoyeHne (bJ'IaHLI,eBOFO kabensa ocHoBaHMS HanpamMyr K 6J'IOKy ynpasiieHna
MOXET NpuBeCTn K NoBpeXAeHNo OGOpy,EI,OBaHI/IFI nnn nmyLiecTtea.

* 3anpelaeTcs noaknoyaTh riaHueBbli Kabenb OCHOBaHMS HaNpsMYHo K
610Ky ynpaBneHus.

5.8. Beoa/BblBOA, MHCTPYMEHTA

Pagom ¢ donaHuem anda noagcoegmMHeHMa MHCTPYMeHTa Ha 3ansactbe Ne 3 Haxogdarca
BOCbMULLUTBLIPEBOW pa3beM, MOAAOLUNIA NMUTAHWE N CUTHANbI YNpaBeHUs Ha pasnnyHble 3axBaTbl U
0AaT4YMKK, KOTOpbIe MOXHO YCTaHOBUTb Ha poboTa. Moaxoaawmin npoMbliLlNeHHbIN kabenb —
Lumberg RKMV 8-354. Kaxapbivi n3 BOCbMM XU BHYTPKU kKabensa nmetoT pasnuyHble LuBeTa,
KOTOpble COOTBETCTBYIOT Pa3fnyHbIM OYHKLMAM.

C noMolLLbto 3TOro pas3bemMa noAaeTcs NMMTaHUe U CUrHarsbl yNpaBrieHnst Ha 3axBaTbl M AATYUKW,
KOTOPbIMU OCHALLLEH MHCTPYMEHT poboTa. MNepeyncneHHble kabenv nepedncrneHHbIe Huxe
noaxoasT AN UCMONb30BaHUSA:

* Lumberg RKMV 8-354.

NMPUMEYAHUE
Pa3bem nHCTpymMeHTa Heo6xoauMo 3aTAHYTh OT pyku makc. oo 0,4 H.

Bocemb xun BHyTpu kabensa MMetoT pasnuyHble LBeTa, KoTopble NpefHa3HayeHbl AN pa3nnyHbIX
dyHKUM. CM. Tabnuuy Huxe:

KpacHbin 3A3EM 3emns

Cepbii MATAHNE 0B/12B/24 B

CuHui TOO/MNT Lindppossie Boixoabl 0 unn 0 B/12 B/24 B
PozoBbin TO1/MNT Lindposekie Beixoabl 1 nnn 3asemrnexHne
Xentbin TIO Undpoebie Bxogbl 0
3eneHbin T Lindposbie Bxoas! 1

Benbin Al2 / RS485+ AHanoroBbil Bxof, 2 unn RS485+
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Kopu4yHeBbIN Al3 / RS485- AHanorosbili Bxoa, 3 nnn RS485-

Mepengute K BXOAAM M BbIXOAAM MHCTPYMEHTA BO BKNaaKe «YcTaHoBKa» (CM. yacTtb Yacts |
PykoeoacTteo PolyScope Ha ctpaHuue 113), 4yTobbl yCTaHOBUTb BHYTPEHHUI MCTOYHUK NMUTAHNUS Ha
0B, 12 B nnu 24 B. OnekTpunyeckne TpeboBaHus NpUBEAEHbI HUXE:

HanpsixeHue nutaHns B pexnme 24 B 23,5 24 24.8
HanpsixeHue nutaHns B pexume 12 B 11,5 12 12,5
Tok NnuTaHuA (0QMH KOHTaKT)* - 600 2000** MA
Tok NuTaHuA (oBa KOHTaKTa)* - 600 2000** MA
EmMKocTHas Harpy3ka nutaHus - - 8000*** MKD

*[1na MHAYKTMBHbIX HArpy30K

HaCTOATENbHO pEKOMEHAYeTCs MCNOoMb30BaTb 3alMTHbIN Anoa,. **Tuk Ha makc. 1 ¢,
MakcumanbHoe ymcno paboumx unknos: 10%. CpegHui Tok Ha npoTtsxeHumn 10 ¢ He aonxeH
npeBbiWaTb TUMUYHbLIN TOK.

***Mpn BKOYEHMN NMNTAHUA MUHCTPYMEHTA HauYMHaeTCa MArkmi 3anyck grnvHon B 400 mc,
no3sonALWMn emkocTHom Harpy3ke B 8000 MK®D noaKNHUYNTLCA K UCTOYHUKY MUTaHUSA
WHCTpPYMEHTA Npu 3anycke. opayee NOAKNIOYEHNE EMKOCTHOW Harpy3ku 3anpeLaeTcs.

NMPUMEYAHUE
dnaHew ons nogcoeanHeHnsa MHCTpyMeHTa nogkntovaetca K KoHTakty GND (Tak
Xe€, KaK U KpacHbI NpoBoa).

5.8.1. ICTOYHUMK NNTaHMUA MHCTPYMEHTA

5.8.2. OneKkTponuTaHue

Mepengute K BXOAAM M BbIXOLaM MHCTPYMEHTa BO BKNagke «YcraHoBKa» (CM. YacTb YacTsb |l
PykoeoacTteo PolyScope Ha cTtpaHuue 113), 4yTo6bl yCTaHOBUTb BHYTPEHHUI MCTOYHUK NMUTAHNUS Ha
0B, 12 B unu 24 B.

S
POWER

™

GND (RED)  Je]
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5.8.3. OneKkTponuTaHne Ha ABa KOHTaKTa
B pexunme anekTponuTaHus Ha ABa KOHTaKTa BbIXOAHYH CUITy TOKA MOXHO YBENNYUTb, KakK yKa3aHo
B pa3aene 5.8. BBog/BbiBOO MHCTPYMEHTA Ha cTpaHuue 49, Tabnuua aga.
1. B BepxHeM KOMOHTUTYIE HaXMUTE NYHKT YCTaHOBKaA.
Cnesa B cnucke HaxmuTte ObLue.

HaxmuTe Bxoa/Bbixopn MHCTPyMeHTa v BbibepuTe MNuTaHue Ha aBa BbiIBOAA.

B w0 Dd

CoepavHutb nposof, nutaHusa (cepoint) ¢ TOO (cnHMM) n npoBog 3a3emneruns (red) c TO1
(po30BbIM).

POWER (GRAY)

TOO/PWR (BLUE

TO1/GND (PINK)  JeT
GND (RED)

NMPUMEYAHUE
Ecnu poboT coBepLuaeT aBapuiiHbii OCTaHOB, HaMNpPsiXeHNe Ha 060NX KOHTaKTax
nutaHma pasHo 0 B (nuTaHne BbIKIIOYEHO).

5.8.4. Undposblie BbIXOAbl MHCTPYMEHTA

LindpoBble Bbixoabl NOAAEPXMBAIOT TPU pEXUMA:

Brekatowmn Tok (NPN) Hu3kun OTKpbITb
BoiTekatowmin Tok (PNP) Bbicokuii OTKpbITb
[BYyXTaKTHbIN Bbicokui Hunzkuni

Mepengute K BXOAAM M BbIXO4AM MHCTPYMEHTa BO BKagke «YCcraHoBKa» (CM. yacTb Yactb |l
PykosoacTteo PolyScope Ha ctpaHuue 113) gna koHdurypaumm BbIXOOHOMO pexmma Kaxgoro
KOHTaKTa. Qnektpuyeckne TpeboBaHnsi NpuBeaeHbl HUXE:

HanpsixeHue B pa30MKHYTOM COCTOSIHUM -0,5 - 26 B
HanpsixeHue npu Harpy3ke no Toky 1 A - 0,08 0,09 B
BenuunHa Toka npu otaave/Harpy3ske 0 600 1000 MA
Cwuna Toka no koHTakty GND 0 1000 3000* MA

*I'uk Ha Mmakc. 1 ¢, MakcumanbHoe Yncno pabounx umknos: 10%. CpeaHuii Tok Ha npoTsaxeHun 10 ¢
He [0MXeH NpeBbillaTh TUMNYHbIN TOK.
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NMPUMEYAHUE
Ecnu poboT coBepLuaeT aBapuitHbin 0OCTaHOB, Ldposble Bbixoabl (DO0 n DO1)
OTKITHYaTCA (BbICOKUN Z).

MPEOYNPEXAOEHUE
LindpoBble BbIxoAbl B UHCTPYMEHTE HE UMEIOT OrpaHnyeHuns rno Toky. OTKNoHeHne

OT YKa3aHHbIX AaHHbIX MOXET NPpUBECTN K HEYCTPaHNMbIM NMOBpPeXAEeHNAM.

Ucnonb3oBaHue LupoBbIX BbIXOLOB MHCTPYMEHTA

B aTOM npumepe nokasaHo BKAOYEHWNE HArpy3Ku, NCMOSb3Yst BHYTPEHHUIN UCTOYHWK NUTaHus 12 B
unu 24 B. 3HauyeHne HanpsXxeHus Ha Bbixoae HeobxoamMmo onpeaenuTb Bo BKNaaka «Beoa-
BbiBOAY». Mexay koHTaktom POWER 1 KOXyxom/3a3eMneHneM BCeraa eCctb HanpsixXeHue, gaxe
€CNN Harpy3Ka BbIKITl0YeHa.

PekomeHayeTcsa Mcnonb30BaTh 3alUMTHbLIN AVOA, ANS MHAYKTUBHbIX HAarpy3oK, Kak NoKasaHo HUXe.

POWER
}‘%
TOO P

5.8.5. UndpoBsbie BXoabl MHCTPYMEHTA

LindpoBble Bxoabl peanuaoBaHbl no cxeme PNP ¢ ucnonb3oBaHMeM ManoMOLLHbIX COrNacyoLmx
pe3ncTopoB. OTO 03HAYaEeT, YTo curHan anddepeHumanbHOro BXxoaa Bcerga 6yaeT HU3KUM.
AnekTpuyeckne TpeboBaHMA NpUBEAEHbI HUXE.

BxogHoe HanpsaxeHne -0,5 - 26 B
Hn3kunin normyecknin ypoBeHb HanpsiXXeHus - - 2,0 B
BbICOKMIA TOrMYecknin ypoBeHb HanpsiXeHus 55 - - B
BxogHoe conpoTtueneHme - 47k - Q
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Ucnonb3oBaHue umdpoBbIX BXOA0B UHCTPYMEHTA
B AaHHOM MnpuMepe nNnokal3aHo coegunHeHne 0ObIYHOM KHOMKMW.

POWER

5.8.6. AHanoroBbIN BXO4, UHCTPYMEHTA

AHarnorosbl BXoA4 ABnseTca HepuddepeHumanbHbiM U MOXET OblTb NEpeBEAEH B PEXUM
HanpsxeHusa (0-10 B) unu Toka (4-20 mA) BO BKnagke «Beoa-BbiBoa» (CM. yacTb YacTs |
PykosoacTteo PolyScope Ha cTtpanuue 113). nekTpuyeckme TpeboBaHMA NpUBEAEHbI HAXE.

BxofHoOe HanpsaxeHne B peXume HanpsxeHns -0,5 - 26 B
BxogHoe conpoTueneHne B guanasoHe ot 0 B oo 10 B - 10,7 - kQ
PaspelueHne - 12 - ouT
BxogHoe HanpsxeHne B peXxume Toka -0,5 - 5,0 B
BxogHou TOK B pexunme Toka -2,5 - 25 MA
BxogHoe conpoTtuBneHne B gnana3oHe oT 4 MA oo 20 mA - 182 188 0
PaspelueHne - 12 - ouT

B cneayowimx nogpasaenax npuseaeHsl ABa NpuMepa UCnonb3oBaHWsA aHanoroBbiX BXOA0B.

MPEOYNPEXAOEHUE
1. Y aHanoroBbIX BXOA0B OTCYTCTBYET 3alluTa OT NepeHanpsaxXeHns B pexnuve

ToKa. [peBbilleHne NpeaenoBs, 3aaHHbIX B TEXHUYECKNX TPeOOBaHUSAX,
MOXET NPUBECTU K He0BpaTUMbIM MOBPEXAEHUAM BXOAa.

Mcnonb3oBaHMe aHanoroBbiX BbIXO40B MHCTPYMEHTA,
Heand depeHumnanbHble

B naHHOM npuMepe noka3aHo coeMHEHNEe aHanoroBoro AaTynka ¢ HeauddepeHunanbHbIM
BbIXO0M. BbIxOAHOM cnrHan aatymka MoxXeT ObiTb B peXnMe ToKa UK HanpsiXeHus, o Tex nop
nokKa pexuma BBoAa 3TOro aHasioroBoro cUrHasna yCTaHOBEHO TaKoe Xe 3Ha4YeHue BO BKNaake
«BBoa-BbLIBOAY.

MpumeyaHue. NpoBepbTe, YTO AATUYUK C BbIXOAOM AN HANPSIXXEHNUS MOXET KOPPEKTHO paboTaTb C
BHYTPEHHUM CONPOTUBIIEHNEM UHCTPYMEHTA — B MPOTMBHOM Cllydae namepenue dyaet
HeOencTBUTENbHbIM.
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UNIVERSAL ROBOTS 5. QneKTpryeckunii nHTepdeinc

POWER
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Ucnonb3oBaHMe aHanoroBbiX BbIXO40B MHCTPYMEHTA,
anddepeHunanbHbie

B naHHOM npuMepe noka3aHo coefMHEHNEe aHanoroBoro gatynka ¢ anddepeHumnanbHbIiM
BbIxogoM. CoemHeHne oTpuLaTenbHOro KOMMOHEHTa BbIX04a K KOHTaKTy 3a3emneHuto (0 B),
KoTopoe paboTaeT Tak Xxe, Kak 1 HeanddepeHunanbHbIi JaT4mK.

POWER
/ M
_ AI2 o p
e
GND ©
o1

5.8.7. Bxoapbl 1 BbIXxoabl CBA3W NHCTPYMEHTA

* 3anpoc curHana CurHansl RS485 ucnonb3yloT BHyTpeHHee 3almuTHoe cMmelleHne. Ecnu
yCTaHOBIIEHHOE YCTPONCTBO HEe NoaAepXunBaeT AaHHYI0 3amUTy OT OTKa30B, TO CMeLLeHne
CurHana Heob6xoauMo BbIMOSHUTL B yCTAHOBIIEHHOM YCTPONCTBE Unn Ao6aBuTb
NOATArMBaLLMI K NUTaHuo pe3nctop k RS485+ n noararusaowwmm K 3emne pesmcTop K
RS485-.

* 3apepxkKa 3agepxka coobLLEeHMI, OTNPaBNEHHbIX U3 pa3bemMa MHCTPYMEHTa, MOXeT
COCTaBnATb OT 2 A0 4 MC C MOMEHTA, Kak coobLieHne cocTaBneHo Ha MK, oo 3anycka
coobueHns Ha RS485. Bydep xpaHUT faHHble, OTrNpaBfeHHble HA pa3beM UHCTPYMEHTA,
noka NMHUS He BepHeTCs B cocTossHMe 6e3penctens. Kak Tonbko nonyyeHo 1000 gaHHbIX,
coobLeHne 3anncaHo Ha YyCTPONCTBE.

CKopocCTb ABOMYHON Nepenayn 9,6 k6, 19,2 k6, 38,4 kb6, 57,6 K0, 115,2k6, 1M, 2M,5M
CtonoBble 6UTbI 1,2

YeTHOCTb HeT, HeueTHasq, YyeTHas
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6. ObcnyxuBaHue n peMOHT

Bu3yanbHblil OCMOTp 1 NPOBEPKY paboyero CoCTOSsHUS He0BX0AMMO NPOBOAUTL B COOTBETCTBUM C
MHCTPYKLUMAMM Mo 6€30NnacHOCTU, NPUBEeAEHHbIMU B JAHHOM PYKOBOACTBE.

TexHu4eckoe ob6cnyxmBaHne, OCMOTP, KannbpoBKa 1 PEMOHT AOSXHbl BbINOSHATLCA B
COOTBETCTBMU C aKTyanbHoOW Bepcnen PykoBoacTea no o6¢cnyxmBaHuio, pa3smMeLl,eHHoro Ha Beb-
canTe nogaepxku: http:// www.universal-robots.com/support.

PeMOHTHbIe paboTbl fOMXHbI BbINOAHATLCA TONbKO cneunanuctamm Universal Robots nnu
YMNONTHOMOY€EHHbIMW CUCTEMHBIMU MHTErpPaTOpamMn. BbINoNHATE peMOHTHbIE paboTbl TaKXe MOryT
Ha3Ha4YeHHbIe KITMEHTOM CNeLnanmcTbl, NpoLleaLlne noaroToBKy, — Npu YCIOBUK, YTO OHKN ByayT
cnepoBaThb NNaHy KOHTPONs, U3MOXEHHOMY B PykoBoaCTBe Nno o6cnyxuneanuto. MonHbIv nnax
KOHTPONS AN Takux CneunanncToB CM. B rnaese 5 PykoBoacTea no 06¢nyXmBaHuio.

BosBpat getanen B Universal Robots gonxeH BbINONHATLCA B COOTBETCTBMU C YCITOBUSIMM,
N3NoXeHHbIMK B PyKoBoACTBE MO 06CNYyXUBaHUIO.

6.1. HCTpyKLUKMM no 6e30nacHOCTH

Mocne npoBeaeHus 06CNyXnBaHUA UM PEMOHTHBIX paboT Heo6XoANMO NPOBECTM NPOBEPKM ASS
obecneyeHns Tpebyemoro ypoBHs 6e3onacHOCTU. DTN NPOBEPKM AOIXHbI COONoaaTh
OEeNCTBYOLLME HAUMOHarbHbIE UK permoHanbHble HOpMaTUBHO-NPaBOBbIE aKTbl O 6€30MacHOCTMY.
Takxe Heo6Xxo04nMO BbINOSHUTL NPOBEPKY paboToCcnocobHOCTU BCcex hyHKLMIN 6e30MacHOCTM!.

Llenbto npoBeaeHns 06cnyxXmnBaHnsa Unn peMoHTHbIX paboT ABNsieTca noaaepXxaHve
paboTocnocobHOCTM CUCTEMBI UMK, B CIly4ae BO3HUKHOBEHUSA HEMCNPaBHOCTMW, BO3BPAT CUCTEMbI B
paboTocnocobHoe cocTosiHMe. PEMOHTHbIE paboTbl BKNOYAOT B ce651 MOUCK 1 yCTpaHeHne
Henonazok B AOMNOJIHEHME K MPOBEAEHNIO CAMUX PEMOHTHbIX paboT.

Mpw BbINoNIHEHUM paboT ¢ MaHMMNYNATOPOM po6oTa unn 6110KOM yrnpasBneHns Heo6xoanmMo
cobnopaTh ykasaHHbIe HUXe Npoueaypbl U Mepbl 6e30nacHOCTY.
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BHUMAHUME

1. He namensiiTe napaMeTpbl KOHGUrypaumm 6€30nacHOCTM CUCTEMBI
(Hanpumep, npeaen ycunusa). OnucaHue KoHUrypauum 6e3onacHocTu
copepxutca B pykoBoacTtee PolyScope. B cnyyae nameHeHusi Kaknx-nm6o
napameTpoB 6e30nacHOCTH, BCSl cucteMma poboTta AoSxXHa CHUTATbCA HOBOM,
YTO O3Ha4YaeT HeobXOAMMOCTb NOBTOPA NpPOLECCa COrnacoBaHunsi ooLen
6e3onacHOCTH, BKMOYasi OLLEHKY pucKa.

2. HewncnpaBHble KOMNOHEHTbI HE06X0AUMO 3aMEHATb HOBbIMM KOMMOHEHTaMM
C TEMM Xe apTUKynamu unu aHanoramu, ogobpeHHbimu Universal Robots
ANs AaHHOW Lenmu.

3. Mocne 3aBeplieHns paboTbl cpasy Xe BbINOMHUTE BKIOYEHNE OTKITIOYEHHbIX
Mep 6e3onacHOCTMW.

4. BbINOnHsINTE AOKYMEHTUPOBAHME BCEX MPOBOASILLMXCA PEMOHTHBIX PaboT U
COXpaHsTe JOKYMEHTALMIO B TEXHNYECKOM NacnopTe cucTembl poboTa.

BHUMAHUE

1. OtcoegnHuTe cMNoBON kabenb OT HUXHEN YacTy bnoka ynpaBneHus ans
nonHoro obectoumBaHusa. O6ecToubTe Kakme-nnbo apyrme NCTOHHUKM
3HEepruu, NOAKMNIYEHHbIE K MaHUNYNATOPY poboTa unu 610Ky ynpaBneHus.
MpuMmnTe HeobxoanMble Mepbl MPeAOCTOPOXHOCTY AN NpeAoTBpaLLEeHUs
BKJTIIOYEHUSA NUTAHWUA CUCTEMbI MHBIMUW NTULLAMW Ha NEepPUo, PEMOHTA.

2. lMNepepn NOBTOPHbLIM BKIIIOYEHMEM NUTAHUSA CUCTEMbI NPOBEPLTE 3a3eMIIeHNe.

3. B cnyyae pazbopa KOMNOHEHTOB MaHunynsitopa pobota unu 6noka
yrnpaBneHnsi 03HakOMbTECh C TPEOOBaHUAMM K 3aLLUTE OT CTaTUHECKOTO
aneKTpuyecTsa.

4. 3anpelaetcs pa3bmpaTb MCTOYHUKM NUTaHUA B 611oke ynpasneHus. B
AaHHbIX UICTOYHUKAX MUTaHMA MOXET COXPaHATLCA BbICOKOE HanpsixeHue (4o
600 B) B Te4eHMe HECKOSbKMX YacoB Nocre OTKIYeHns 61oka ynpaBneHus.

5. N36erante nonagaHus BoAbl U MbifM B MaHUNyNsSTop po6oTta unm 6nok
ynpaBneHus.

6.2. Yncrtka

EXxenHeBHas uncTka

Mbinb, rpA3b, Macno Ha MaHunynaTopa poboTa MOXHO BbITEPETb C MOMOLLbIO TKAHW U OAHOIO U3
cnenyoLwmx YNCTALWMNX CPEACTB: Boaa, nsonponunosbin cnnpt, 10%-1 atunosbin cnnpt unu 10%-n
6eH31HOBBIN pacTBOpUTESNb. B peakunx cnyyasx Ha CoYneHeHns MOXHO 3aMeTUTb O4YEHb
HebonbLLOE KONNMYEeCTBO CMa3Kn — Ha paboTy, MCNONb30BaHUE U CPOK CryXObl COYNEHEHNS 3TO HE
BNUSIET.

LononHurenbHaa YnCcTKa
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B cBA3M ¢ NoBbILEHHbIM BHMMaHNEM K YncTke poboTa UR pekomeHayeT ncnonb3oBatb 70%-1
N30NpoNMNoBbIN CNUPT (MEANLMHCKUA CNNPT).

1. MpoTpuTte poboTa TKaHb U3 MUKPOBOJIOKHA C NMOBbLILLEHHON KPYTKOW C UCMOSNb30BaHNEM
70%-ro nzonponunnoBoro cnupTta (MeauUMHCKUA CrnmpT).

2. OctaBbTte 70%- n3onponunoBbI CNUPT Ha 5 MUHYT Ha poboTe, a 3aTem NpoBeauTe
CTaHAapTHYIO nNpouenypy O4YUCTKM.

HE UCMNOJIb3OBATb OTEEJIMBATEJ1b. B paz6aBneHHOM YMCTSLLEM pacTBOpPE 3anpeLlaeTcs
ncnonb3oBaTb OTOENMBalLLme cpeacTaa.

6.3. NpoBepka

6.3.1. lNnan npoBepkn MmaHunynatopa poboTa

B Tabnuue HMXe npuBeaeH CNMCOK NPOBEPOK MO TUNaMm, peKOMeHA0BaHHbIM KoMnaHuen Universal
Robots. lNpoBoanTe NpoBepKn perynsipHo COrnacHo ykasaHuaMm B crnmcke. lNepeuncneHHole
AeTanu, COCTOSiHNE KOTOPbIX NMPU3HAHO HEMpPUEMIIEMbIM, A0KHbI ObITb OTPEMOHTMPOBAHbI UK
3aMEeHEHbI.

Moapo6Hee 0 TOM, KaK BbIMOMHATL MPOBEPKU, MOXHO Y3HaTb U3 PykoBoACTBa N0 06CNyXMBaHNIO
(http://www.universal-robots.com/support).

[NeprnognyHocTb

Tun pencTens B paMKax npoBepKu [Baxabl B
ExemecayHo ton ExerogHo

MpoBepka CNMHNX KpbILEK® X
lMpoBepka nnockux Konew, X
MpoBepka kabensa poboTa X
MpoBepka noaknoYeHns
kabens po6oTa

A WON =
W W ww

3= 3puUTENbHaA NpoBepKa * = Takxe cnenyet npoBepATb Nocne Cepbe3HOro CTONIKHOBEHUA
6.3.2. 3putenbHas npoBepka MmaHunyndaropa poboTta

YBEJOMJIEHUE
YncTtka MaHunynaTopa poboTa cxaTbiM BO34yXOM MOXET NOBPeANTb KOMMNOHEHTbI.

* Hu B Koem cny4yae He I/lCI'IOJ'Ib3yI7ITe cxXaTbli BO34YyX ANnA YNCTKN
MaHunynatopa.
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1. Mo BO3MOXHOCTV NepeMecTuTe MaHunynsaTop poboTa B HyfIeBOE MOJSIOXEHME.
2. BblkntounTte poboTta 1 oTcoeamHuTe Kabenb NMTaHus oT 61oKa ynpaBneHus.

3. lMpoBepbTe kabenb mexay 6710KOM ynpaBneHns 1 MaHUnynAaTopomM poboTa Ha
NnoBpeXAeHUS.

4. TlpoBepbTe NPaBUNbHOCTL 3aTAXKN 6ONTOB KpensieHnsi B OCHOBaHUN.

5. TpoBepbTe NNOCKUe KonbLa Ha NpegMeT U3Hoca 1 NoBPEeXAEHWN.
* VI3HOLWEeHHble 1 NOBpeXAeHHbIe 3aMeHUTE.

6. lMpoBepbTe CMHME KPbILKK Ha KaX40M COYSIEHEHUN Ha TPELLMHbI 1 MOBPEXOEHUS.
* KpbIWwKu € TpeLmHaMm n NoBpeXAeHNSMUN 3aMeEHNTE.

7. TpoBepbTe BUHTbI KPEMNEHUS CUHUX KPbILLEK.

YBEJOMITEHUE

Ecnu B Te4eHune rapaHTUIHOro cpoka y poboTa o6Hapy>XeHo NoBpexXaeHue,
obpaTutech K ANCTPMOBLIOTOPY, Y KOTOPOro Nokynancsa po6oT.

6.3.3. NnaH npoBepkn 611oka ynpaBneHus

B Tabnuue HMXe npuBeaeH CNNCOK NPOBEPOK MO TUNaM, peKOMeHA0BaHHbIM KoMnaHuen Universal
Robots. [NpoBoaunTe NpoBEpKN perynsapHo CornacHo ykasaHusam B cnucke. lNepeyncneHHble
AeTanu, COCTosIHNE KOTOPbIX NPU3HAHO HEMpUeMIeMbIM, A0KHbI ObITb OTPEMOHTMPOBAHbI UK
3aMEHEHbI.

Moapo6Hee 0 TOM, KaK BbIMONHATL MPOBEPKU, MOXHO Y3HaTb M3 PykoBoacTBa No 06CnyXuBaHuio
(http://www.universal-robots.com/support).
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lNepuoanyHoCcTb

Tun gencreusa B paMmkax NpoBepKun [OBaxnabl B
Exemeca4yHo on ExerogHo

1 MpoBepka aBapuiMHOro OCTaHOBA Ha o X
NoABECHOM NynbTe 06y4YeHus
MpoBepka pexuma 06paTHOro o X
23 npoxoaa
MpoBepuTb pexum cBo6oaHOro o X
npueoga
45 MpoBepka pa3bema n kabens 3 X
NOABECHOr0 NMynbTa 0byyeHus
5 MpoBepka 1 o4McTKa BO3AYLLHbIX 3 X
GunbTpoB Ha 6NoKe ynpaBneHus

3 =3puTenbHasa npoeepka P = pyHKUMOHANbLHas NpoBepka

6.3.4. 3putenbHas npoBepka 6510Ka ynpaBneHus

1. OTtcoeamHuTe Kabenb NUTaHUA OT 6510Ka ynpaBneHus.
2. TpoBepbTe, HET NN rPSA3U U NbINKU CHApYXK 6r10Ka ynpaBneHus.

* lNpu HEO6XOANMOCTM NPOBEAMUTE YNUCTKY MbIIECOCOM C 3aLLMUTON OT
3r1IeKTPOCTaTUYECKOro pa3psaa.

YBEOOMITEHUE

UucTka BHyTpeHHOCTeN 6510Kka ynpaBneHusi cXaTbiM BO3ZLlyXOM MOXET NOBPeanTb
KOMMOHEHTbI.

* 3anpewaeTcs NCNosib30BaTb CXaTbI BO3AYX AS151 YACTKM BHYTPEHHOCTEN
6noka ynpaBneHus.
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6.3.5. I'IpOBepKa pexunma CBO60,D,HOI'O npuBoaa
1. OTcoegnHuTe NOAKNIOYEHHbIN MHCTPYMEHT unu yctaHosute LITW, none3Hyto Harpysky u
LEHTP TAXECTU B COOTBETCTBUM C XapaKTEPUCTUKAMUN MHCTPYMEHTA.
2. TNepemelleHne maHunynaTopa poboTa B pexunme cBo60AHOro npmMeoaa:

* Ha ctaHpapTHOM NoABECHOM NynbTe 06y4YeHUs HAXMUTE U yaepXuBanTe KHOMKY
cBoboHoro npneBoaa.

* Ha nogsecHom nynbTe 06y4yeHnsa 3PE KopoTko nonyHaxmnte, 3aTem NofyHaxXmuTe u
yaepxusanTte kHonky 3PE.

|
\

T ET——
CranpapTtHbin MNMO Mnno 3PE

3. TloTaHuTEe Unn TonNKHUTE MaHUNyJnAaTop p060Ta, BbITAHYB €ro B ropu3oHTalribHOe noJjioxeHune,
noTnycrture.

I &

J 1 % \\
. 4
l _

4. TpoBepbTe, MOXET N POBOT COXPaHSITb MO3ULMIO, ECIIN €70 HE YAEePXMBaTb C HaxaToun
KHOMKON cBOGOAHOro NpuBoaa.

B
=
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/. TpaHcnopTupoBKa

TpaHcnopTMpoBKy po6oTa HE06X0AMMO NPOU3BOANTL TONLKO B OPUrMHANbHOM YNaKoBKe.
Heob6xoanmo xpaHnUTb yNakoBOYHbI MaTepuan B CYXOM MeCTe, €Cru Bbl B AaNbHENLLEM XOTUTE
nepemMecTuTb poboTa.

Mpu TpaHCNopTUPOBKE pobGOoTa U3 YNaKOBKM B MECTO YCTAHOBKU AIepXUTe OAHOBPEMEHHO 06e
Tpy6bl MaHUNynaTopa poboTa. 3admkenpyinTe poboTa 0 OKOHYATENbHOW 3aTAXKN Bcex 60nToB
KpenneHnsi B ocCHoBaHUu poboTa.

MoaHumanTe 610K ynpaBneHus 3a ero pykosiTky.

BHUMAHUE

1. He gonyckanTte upe3amepHON Harpy3kn Ha CrIMHY UK MHbIE YacTu Tena npu
noabeme obopynoBaHusa. Bocnonb3yntecb COOTBETCTBYIOLLMM
obopyaoBaHnem ans nogbema. Heobxoanmo cobniogats TpeboBaHUs
pernoHasnbHbIX U HAUWOHaIbHbIX NONOXeHMM No noabemy. Universal Robots
He HeceT OTBETCTBEHHOCTM 3a KaKoN-nMbo yuiep6, BO3HMKLLWI B pe3ynbTaTe
nepeBo3Ky 060pyaoBaHUS.

2. MoHTax pobota Heo6xo0aAMMO NPOM3BOANTL B COOTBETCTBUM C YKa3aHUAMM B
rnase 4. MexaHnyecknin nHTepdenc Ha ctpaHuue 25.
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8. YTunuzauua u okpyxatolas cpeaa UNIVERSAL ROBOTS

8. YTnnnsaums v okpyxatouiasa cpena

Ytunnzauusa pobotoB UR Universal Robots e-Series aonxHa npoBoaMTbLCA B COOTBETCTBUN C
NPUMEHNMbIMW HALMOHaNbHbIMWN 3aKOHaMN, HOPMaTUBHO-NPAaBOBLIMU aKTaMu U CTaHgapTaMu.

MN3rotoenenne pobotos Universal Robots e-Series ocyLiecTBnseTcs ¢ orpaHNYEeHHbIM
NCMOb30BaHMEM OMacHbIX BELLECTB B COOTBETCTBUM C eBponenckon gupektnson RoHS
2011/65/EU. OlaHHble BelecTBa BKIOYatoT B cebA pTyTb, KagMuii, CBUHeL,, Xpom VI,
nonnépoMnHNpPoBaHHbIe BudeHnNbl 1 MHOrobpoMucTbie AU eHNNoBbIE 3UPbI.

Pacxogbl no ytnnusaumm n o6paboTke aneKkTpoHHbIX 0TxoAoB poboToB Universal Robots e-Series,
peanu3aunst KOTOPbIX OCYLLECTBASIETCA Ha pbiHKe [JaHuu, npefonnayeHbl B cUCTEME
OTBETCTBEHHOCTM AaTCKux nponssogutenen komnaHnen Universal Robots A/S. mnopTtepsbl B
CTpaHbl, Ha KOTOpble pacnpocTpaHseTcs aencreme Esponenckon gupektnesl WEEE 2012/19/EU,
OOJTXHbl CAMOCTOSITENBHO BbINOMHUTL PErMCTPaLMIo B HaunoHanbHom peectpe WEEE nx ctpaH.
CymMMma pacxofoB, Kak NpaBusio, COCTaBnsieT MeHee 1 eBpo Ha kaxaoro pobota. CnMcok
HaLUMOHanbHbIX peecTpoB NpuBeneH 3aeck: hitps://www.ewrn.org/national-registers.

Ha p060Te pacnonoXeHbl crnegyowme 3Hakm ana 0003Ha4YeHNsi ero COOTBETCTBUS
BbillenpuseaeHHbIM HOPMAaTUBHbIM NOJIOXEHUAM:

I o lead-free
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8. YTunusauums n okpyxarlasi cpega
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9. Ceptndukarhbl

I
UNIVERSAL ROBOTS

9. CepTtndukaThbl

CTopoHHSAs cepTudmrkauma senaeTcs nobposonbHon. . OagHako ansa obecnedyeHns Haunyywmnx
BO3MOXHOCTEN ana céopumko pobotoB komnaHus Universal Robots ceptudununpyet pob6otos B
aBTOPUTETHbIX UCMNbITATENbHbLIX OPraHN3aunax, NEPEUYNCIIEHHbIX HUXE.

Konuu cepTndmkatoB MOXHO HanTu B rnase CeptudukaTol

TUV NORD

CHINA RoHS

KCC

(6esonacHoCTb)

Delta

D)
&
[@ KC (peructpauus)

Be3onacHoctb poboTtoB UR Universal Robots e-Series
noaTeepxaeHa TUV NORD — ynonHOMOYEHHbLIM OpPraHoMm
B COOTBETCTBUUN C AUPEKTUBON O MEXAHNYECKOM
o6opynosaHun 2006/42/EC B EC.

Po6otbl Universal Robots e-Series cooTBeTCTBYHOT
meTonam ynpasneHms CHINA RoHS, HanpaBneHHbIM Ha
orpaHu4eHune 3arpsi3HeHuns, Bbl3bIBAEMOro
SNEKTPOHHbLIMU MH(POPMALMOHHBIMU NPOAYKTaMM.

Po6oTbl Universal Robots e-Series npoLunu oLeHKy u
COOTBETCTBYIOT CTaHAapTam 6e3onacHoctn KCC.

Po6oTbl Universal Robots e-Series npoLunu oueHky Ha
COOTBETCTBME TpebOoBaHMAM AR UCMONb30BaHMA B
NPOU3BOACTBEHHOM cpeae. DTO 03HAYAET, YTO Npu
Mcnonb3oBaHUKN poboTa B AOMALLHUX YCITOBUSIX
CYyLLIECTBYET PUCK pagnonomMex.

MpoBepka acddekTnBHocTn poboToB Universal Robots e-
Series npoeneHa DELTA.

CTopoHHAA cepTudmrKaLmsa NoCTaBLLUKOB

.

OkpyxatoLasa

cpena

Kak yka3bIBaloT HalLu NOCTaBLUUKK, TPAHCNOPTHbIE
noanoHbl pobotoB UR Universal Robots e-Series
COOTBETCTBYIOT AaTCkum TpeboBaHunsam ISMPM-15 k
NPOU3BOACTBY APEBECHOIO YNaKOBOYHOro Matepmana
1 0603HaYeHbl B COOTBETCTBUM C JAHHOW CXEMOMN.

PyKOBOﬂ,CTBO nofib3oBaTtend
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CepTVId:)VIKaT MCMNbITaHUN, npoeefgeHHbIX n3roroeuTenemM

Universal Po6oTbl Universal Robots e-Series noctosiHHO
Robots NoABepPralTCsa BHYTPEHHUM UCMbITAHUAM M Npoueaypam
BbIXOLHOIO KOHTPONS.
Mpouenypbl ncnbitaHnin UR noCTOsIHHO NPOXOAAT
NPOBEPKY W yNy4LlatoTC.

[eknapauuu B COOTBETCTBUM C AupeKkTusamm EC

OunpekTtnebl EC B 0CHOBHOM OTHOCATCS K EBpone, ogHaKo HEKOTOpbIE CTPaHbl MPU3HAOT U (UNn)
TpebytoT Hanuune aeknapauni EC. OupekTtnebl EC MOXHO HanTu Ha omumansHom Beb-canTe:
http://eur-lex.europa.eu.

B cooTtBeTCTBMM C [MpeKTMBOM 0 MexaHn4yeckom obopyaoBaHun, pobotel Universal Robots
NpeAcTaBnaT cobon YaCTUYHO YKOMMNEKTOBaHHOe o6opyaoBaHue, noaToMy 3Hak CE Ha Hux He
cTaBuTcA.

Heknapauus o cootBeTcTBUN KOMMNOHEHTOB (DOI) cornacHo OupekTuBe 0 MEXaHNYECKOM
obopynoBaHumM NpuBeaeHa B rnase Ldeknapaumm n ceptndunkaTsbl
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10. Bpems 1 pacctosiHne 0CTaHOBKM UNIVERSAL ROBOTS

10. Bpemsa n pacctoaHne oCTaHOBKMU

B03MOXHO yCcTaHOBUTBL MOSb30BaTENbLCKOE MakCMaribHOE BpeMs U pacCTOAHNE OCTaHOBKU. CM.
3.1. BBegeHuve Ha cTpaHuue 17 un 22.6. HacTpoinkun meHto 6e3onacHocTn Ha cTpaHuue 142.

B cnyyae ncnonb3oBaHMA Nofb30BaTENbCKMX HACTPOEK CKOPOCTb NPOrpamMmmbl AMHAMUYECKU
perynupyeTcsi, 4yTo6bl COOTBETCTBOBATb BblOpaHHbIM NpeAernbHbIM 3HAYEHUSAM.

LI,eHTp TAXECTM NOSIE3HOMN Harpy3ku — Ha CbJ'IaHU,e aona nogcoeanHeHnA MHCTpyMeHTa.

"pacmyeckoe npeacraBneHne faHHbix ona couneHeHus 0 (ocHoBaHue), couneHeHms 1 (nneyvo) um
couneHeHus 2 (NOKOTb) AeNCTBUTENbHO AN paCCTOAHUA U BPEMEHW OCTaHOBa:

* Kateropus 0.
* Kateropusa 1.

* Karteropus 2.

WcnbiTaHne couneHeHuna 0 npoBoannock C UCMOSb30BaHWEM FrOPU30HTaNbHOrO ABUXEHUS, I4e OCb
BpaLleHus bbina neprneHanKynsapHa OCHOBaHMIO.

Bo Bpemsa ucnbiTaHuii couneHeHuns 1 1 couneHeHnus 2 poboT cnegosan BepTUKanbHoW
TPaeKTopuu, rae oCb BpalleHus Gbina napasnnesibHa 3emsie, @ 0OCTaHOB NPOU3BOAMIICS NpY
ABUXeHUN poboTa BHM3. Ocb Y — 3TO paccTosiHMe OT MeCcTa Hayasa 0CTaHOBa 10 KOHEYHOM
no3nLuN.

0.06| —@— 100% extended
—8— 66% extended
—e— 33% extended

—@— 100% extended
0.061 —8— 66% extended
—e— 33% extended

0.04

0.02 0.02

speed 33% speed 66% speed 100% speed 33% speed 66% speed 100%

PacctosaHne octaHoBa B meTpax npu 33 % ot PacctosiHne octaHoBa B MeTpax npu 66 % ot
3 Kr 3 kr

0.08{ —@— 100% extended
—8— 66% extended
0.06| —— 33% extended
0.04

0.02

speed 33% speed 66% speed 100%

PaccTtosiHne octaHoBa B meTpax npu 33 % oT MakcumarnbHOW NMOSIE3HOW Harpy3ku B 3 Kr
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10. Bpems 1 paccTtosiHue 0CTaHOBKU

Bpems octaHoBa ans couneHeHnsa 0 (OCHOBAHWE)

0.08 —@— 100% extended

"

0.08

0.07{ —@— 66% extended
—e— 33% extended

0.06

0.05

0.06

0.04

/

0.04

0.03 K o

speed 33% speed 66%

Bpems octaHoBa B cekyHpax npu 33 % oT 3 Kr

0.10

0.08

0.06

0.04

speed 33%

speed 100%

—@— 100% extended
—8— 66% extended
—e— 33% extended

/"

speed 33%

Bpemsa octaHoBa B cekyHaax npu 66 % ot 3 kr

—@— 100% extended
—8— 66% extended
| —e— 33% extended

/‘

V

speed 66%

speed 100%

Bpemsa octaHoOBa B cekyHAax Ans MakCUMasibHOM NONEe3HOM Harpy3ku B 3 Kr

speed 66%

speed 100%

r—0

0.025{ —@— 100% extended
—8— 66% extended
—e— 33% extended

«

0.020

0.015

0.03

0.02

0.010

0.01

0.005

—

speed 33% speed 66%

3kr

PacctosaHne octaHoBa B meTpax npu 33 % ot

0.05

0.04

0.03

0.02

0.01

speed 33%

speed 100%

PacctosiHue octaHoBa ans couneHexus 1 (MJTEYO)

—@— 100% extended
| —@— 66% extended
—e— 33% extended

r—0

o

—

L

o«

speed 33%

PacctosiHne octaHoBa B MeTpax npu 66 % ot
3 Kkr

—@— 100% extended
—8— 66% extended
—e— 33% extended

o«

r—2

-

~—

speed 66%

speed 100%

PacctosHne octaHoBa B MeTpax ANt MaKCMMasibHOW NONE3HON Harpy3kn B 3 Kr

speed 66%

speed 100%
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Bpems octaHoBa ansa couneHeHnus 1 (MNEY0O)

r—————0

0.06 —@— 100% extended 0.08 —@— 100% extended
' —8— 66% extended —8— 66% extended
0.05 —e— 33% extended —e— 33% extended

g 0.06] @

0.04 -
0.04 L4
0.03 /

speed 33% speed 66% speed 100% speed 33% speed 66% speed‘loo%

Bpems octaHoBa B cekyHpax npu 33 % ot 3kr  Bpemsa octaHoBa B cekyHAax npu 66 % ot 3 Kr

0.12 S @
—@— 100% extended
0.101 —@— 66% extended
—e— 33% extended
0.081 @
0.06
—
0.04 /:
speed 33% speed 66% speed 100%

Bpems octaHoBa B cekyHaax npu 33 % OT MakCMManbHOM NOME3HOW Harpy3ku B 3 Kr

PaccTosiHne u Bpems octaHoBa ansa couneHenus 2 (TIOKOTb)

| |
—@— 100% payload /‘/. —@— 100% payload ~ e .
0.010| —®— 66% payload 0.0451 _o— 66% payload
—e— 33% payload —e— 33% payload
0.040
0.008 Py
— 0.035 :
0.006 0.0301 @
e
speed 33% speed 66% speed 100% speed 33% speed 66% speed 100%
PacctoaHne octaHoBa B MeTpax npu nobon BpeMFI OCTaHOBa B CeKyHOax rnpu nobon
None3Hon Harpy3ske None3Hom Harpy3ke
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11. Oexknapauumn n ceptudmkatbl

R
UNIVERSAL ROBOTS

11. Jeknapaunn n ceptudukaTbl

EU Declaration of Incorporation in accordance with ISO/IEC 17050-1:2010

Manufacturer

Person in the Community
Authorized to Compile the
Technical File

of the Partially-Completed
Machine(s):
Product and Function

Model

Serial Number

Incorporation:

Description and ldentification

Universal Robots A/S

Energivej 25

DK-5260 Odense S Denmark

David Brandt

Technology Officer, Research and Development
Universal Robots A/S

Energivej 25, DK-5260 Odense S

Industrial robot (multi-axis manipulator with control box and with
or without Teach Pendant). Function is determined by the
completed machine (with end-effector and intended use).

UR3e, UR5e, UR10e,UR16e (e-Series). Below cited
certifications and this declaration include:

* Effective October 2020: Teach Pendants with 3-Position
Enabling (3PE TP) and standard Teach Pendants (TP).

* Effective May 2021: UR10e specification improvement to
12.5kg maximum payload.

Starting 20205000000 and higher
Universal Robots e-Series (UR3e, UR5e, UR10e and UR16e)
shall only be put into service upon being integrated into a final
complete machine (robot system, cell or application), which
conforms with the provisions of the Machinery Directive and other
applicable Directives.

It is declared that the above products fulfil, for what is supplied, the following Directives as

detailed below:

(When this incomplete machine is integrated and becomes a complete machine, the
integrator is responsible for determining that completed machine fulfils all applicable

Directives and update the harmonized and other standards.)

| Machine Directive
2006/42/EC

Il Low-voltage Directive
2014/35/EU

Il EMC Directive
2014/30/EU

The following essential requirements of the EU Machinery Directive have been fulfilled:

1.1.2,1.1.3,1.1.5,1.2.1,1.2.4.3,1.25,1.2.6,1.3.2, 1.3.4, 1.3.8.1,
1.3.9,1.5.1,1.5.2,1.5.5,1.5.6,1.5.10,1.6.3,1.7.2,1.7.4,41.2.3,
41.3

It is declared the relevant technical documentation has been
compiled in accordance with Part B of Annex VIl of the Machinery
Directive.

Reference the LVD and the harmonized standards used below.

Reference the EMC Directive and the harmonized standards used
below.

PYKOBO,U.CTBO nonb3oBaTtend
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It is declared that the above products fulfil, for what is supplied, the following Directives as
detailed below:

(When this incomplete machine is integrated and becomes a complete machine, the
integrator is responsible for determining that completed machine fulfils all applicable
Directives and update the harmonized and other standards.)

(I) EN ISO 10218-1:2011 TUV Nord Certificate # 44 708 14097607,
(I) EN ISO 13849-1:2015 TUV Nord Certificate # 44 207 14097610,
_ (I) EN ISO 13732-1:2008, (1) EN ISO 13849-2:2012,
Reference the harmonized | |) N 150 13850:2015, (1) EN 1SO 14118:2018, (I) EN 60204-
St?”dards L_'Sid’_ 72 or 12018, (1) EN 60947-5-5:1997+A1:2005 +A11:2013+A2:2017
:Eee;;eod;:JnLvrg?r:cti(ve): (I1) EN 60320-1:2015+AC:2016, (Il) EN 61131-2:2007
and Article 6 of the EMG (I) EN 60529:1991+A1:2000:A2:2013, (Il) EN 61140:2016
Directive: (1) EN 61000-3-2:2019, (Ill) EN 61000-3-3:2013,
(I1) EN 61000-6-2:2019, (I1) EN 61000-6-4:2019,
(1) EN 61000-6-1:2019 UR3e & UR5e ONLY
(1) EN 61000-6-3:2007+A1: 2011 UR3e & UR5e ONLY
(1) 1ISO 9409-1:2004 [Type 50-4-M6], (1) ISO/TS 15066 as
applicable, (1) EN 60947-5-8:2020
(1) EN 60664-1:2007, (Il) EN 60664-5:2007, (I1) EN 61784-3:2010
[SIL2]
Reference to other technical = (|11) EN 60068-2-1: 2007, (I1l) EN 60068-2-2:2007, (I1l) EN 60068-
standards and specifications = 2.27:2008
used: (1) EN 60068-2-64:2008+A1:2019, (I1l) EN 61326-3-1: 2017
[Industrial locations SIL 2]
ISO 14664-1:2015 [Cleanroom Class 6 for control assembly with
enclosure and Class 5 for UR3e, UR5e UR10e and UR16e
manipulators]

The manufacturer, or his authorised representative, shall transmit relevant information about the
partly completed machinery in response to a reasoned request by the national authorities.
Approval of full quality assurance system (ISO 9001), by the notified body Bureau Veritas,
certificate #DK013489.

T A
QOdense Denmark, 13 June 2022 Cidferte AdPons oo
Roberta Nelson Shea, Global Technical Compliance Officer
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12. Oeknapauum n ceptudmkaThl(nepesos) UNIVERSAL ROBOTS

12. leknapauuun n ceptudunkaThbl

(nepesopn)

N3rotoButensb

INnuo B coobuiecTse,
YMOJSIHOMOY€HHOE COCTaBNATb
TeXHUYeckumn pann

OnuncaHue n onpepeneHme
YaCTUYHO YKOMMNEKTOBAHHOIO
obopyaoBaHus

Uzpenue n yHKLMS

Mopenb

CepunHbIn HOMep

BHeppeHue:

Universal Robots A/S

Energivej 25

DK-5260 Odense S, [aHus

Oaeup Bpangt (David Brandt)

TexHUYECKU pyKOBOAUTENb, OTAEN UCCNEAOBAHNM U
pa3paboTok

Universal Robots A/S

Energivej 25, DK-5260 Odense S

MpoMbILLNEHHbIV POGOT (MHOFOOCHbI MaHUMYNATOP C 6510KOM
ynpaBneHns n nogBecHbIM NynbToM 0bydeHns). PyHKUMS
3aBUCUT OT YKOMMNEKTOBAHHOIO 060pyA0BaHuA (C KOHLEBbIM
NCNONHUTENbHBbIM OPraHoM U NpPeayCMOTPEHHbLIM
NPUMEHEHNEM).

UR3e, UR5e, UR10e, UR16¢e (e-Series). NMpnBeaeHHbIE HUXeE
cepTudmKkaTbl M feKnapauma BKIoYatoT B cebs:

* [encteutenbHo c okTA6ps 2020 r.: nogBecHbIe NynbTbl
06y4eHuns ¢ TPEXNO3ULMOHHBIM YCTPOUCTBOM
BkntoueHus (MMO 3PE) n ctaHgapTHble NofBECHbIE
nynbTbl 06y4yenus (MMO).

* HewncrteButenbHo ¢ masi 2021 r.: ynyJweHue
xapaktepuctuk UR10e oo makcnmanbHoOn None3Homn
Harpy3ku 12,5 kr.

HauunHas ¢ 20205000000 v Bbiwwe

Po6oTtbl Universal Robots UR3e, UR5e, UR10e n UR16e
MOryT ObITb BBEIEHbI B 9KCMITyaTaluMio TONbKO nocne
BHEAPEHUA B YKOMMNNEKTOBaHHOE 060pyAoBaHNe (cuctemy
po60TOB, AYENKY UK NPUMEHEHNE), KOTOPOE COOTBETCTBYET
TpeboBaHMAM OUPEKTUBLI O MEXaHMYECKOM 060pyA0BaHNN U
OPYrMM NPUMEHUMbIM OUPEKTUBAM.

PyKOBOﬂ,CTBO nofib3oBaTtend
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12. Oeknapauumn n ceptudmkaTbl(NepPEBOA)

3asBnaerca, YTO NpUBefAeHHbIe Bbille NOCTaBNAeMble N34eSua COOTBETCTBYIOT CrieAyIoWnMm
OMpEeKTMBaM creflylowmm obpasom:
(Mocne Toro kak 4YaCTUYHO YKOMIJIEKTOBaHHOE 060pya0BaHMe co6upaeTcs M CTaHOBUTCSA

YKOMINJIEKTOBaHHbIM, COOPLUMK HeceT OTBETCTBEHHOCTb 3a ornpefesieHune Toro,
COOTBETCTBYET /I OHO AENCTBYIOLLMM AMPEKTUBAM, a8 TaKXe 32 0GHOBNEHNe COrnacoBaHHbIX
W Apyrux cTaHAapToB.)

| AnpekTnBa 0 MEXaHNYECKOM
o6opynosaHun 2006/42/EC
CnepytoLme OCHOBHblE
TpeboBaHua [JMpeKTrBbI O
MexaHn4yeckom o6opyLoBaHUN
6bINN BbIMOSTHEHDI:

Il OupekTtusa no
HU3KOBOJIbTHBIM YCTPOWCTBaM
2014/35/EU

Il OnpekTtusa no
3NEKTPOMarHNTHOM
coBmectumocTtun 2014/30/EU
IV Oupektuea RoHS
2017/2102/EU

V Oupektusa WEEE
2019/2193/EU.

CM. ncnonb3yemble
cornacoBaHHble CTaHAapTbI,
yKasaHHble B NyHKTe 7 (2)
ONPEKTNB O MEXAHNYECKOM U
HU3KOBOJSIbTHOM 060pyA0BaHNN
n nyHKTe 6 gupektusbl o AMC:

Ccblinka Ha npoune
NCMNONb30BaHHbIE TEXHUYECKMNE
cTaHgapTbl 1 cneumukauun:

1.1.2,1.1.3,1.1.5,1.2.1,1.24.3,1.26,1.3.4,1.3.8.1,1.5.1,
1.52,156,1510,1.6.3,1.7.2,1.7.4,41.2.3,4.1.3
3asaBnaeTcd, YTO COOTBETCTBYOLLAA TEXHUYEeCcKas
OOKyMeHTauma Obina cocTaBneHa B COOTBETCTBMM C YacTbio B
npunoxenus VIl [JupekTuBbl 0 MEXaHUYECKOM 000pYyA0BaHUN.

Cwm. ONPEKTUBY NO HU3KOBOJIbTHLIM yCTpOVICTBaM n
ncnonb3dyemMble corimiacoBaHHble CTaHAAapPTbl HUXE.

CM. ONpeKTMBY NO 3N1EKTPOMArHUTHOWM COBMECTUMOCTU U
MCMonb3yeMble COrnacoBaHHble CTaHAAPTbI HAXE.

Cwm.