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l.MpeancnosBue

BeepeHue Mo3ppasnsiem ¢ npuobpeteHnem HoBoro poboTa Universal Robots, koTopblii cocTouT 13
MaHunynsatopa poboTa, 65oka yrnpaBneHusi U NoABECHOrO NyfibTa 00yyeHus.

MaHunynatop pobota paspaboTaH B NepByto ovepeab Ans MMUTaLumn guanasoHa
OBVXEHUI YenoBeYeCcKon pyKu 1 COCTOUT U3 alitoMUHKUEBLIX TPY6, pacrnonoXeHHbIX Ha
LLUECTM COUSIEHEHMSAX, YTO 0BECNeYnBaET BbICOKYH YHMBEPCANbHOCTb YCTAHOBKM
aBTOMaTu3auuu.

3anaTeHTOBaHHbIN NporpaMMHbIn nHTepdenc PolyScope komnaHuu Universal Robots
No3BOSNSAET CO3aaBaTb, 3arpyXaTtb 1 3anyckaTb NPUIOXEHUA aBTOMaTU3aL K.

06 aTom B aTom pykoBoAcCTBE coaepXutcs nHdopmaumsi o TeExHMKe 6e30nacHoCTy,

pyKkoBopacTBe pekoMeHAaumm no 6e3onacHoOMy UCMoNb30BaHMI0 U UHCTPYKLUK MO YCTaHOBKE
MaHunynsaTopa poboTa, 6rioka ynpaBneHus U NogBecHoro nynbta obyyeHus. Takxe
3eCb MOXHO HAaNTU MHCTPYKLIMM O TOM, KaK HayaTb YCTAHOBKY U MpOrpaMMmnpoBaHmne
poboTa.

O3HakoMbTecCh C peKoMeHaaumnsiMu o npegnosiaraeMomy UCMosib30BaHUIo U
npuoepxvBantech ux. NpoBeauTe oUEHKY pUcka. YCTaHaBMBanTe u UCNONb3ynTe
po60oTa B COOTBETCTBMU C INIEKTPUHECKUMU Y MEXAHUYECKMMUN XapaKTEPUCTUKAMMU,
npvBeAeHHbIMU B JaHHOM PYKOBOACTBE MONb30BaTerns.

OueHka pucka TpebyeT aHanusa onacHOCTEN, PUCKOB U Mep MO CHUXEHWIO pucka npu
ucnornb3oBaHumn poboTa. NHTerpauus pobota MoXeT TpeboBaTb 6a30BOro ypoBHS
WHXEHEPHOW 1 3NTIeKTPOTEXHUYECKOM NMOATOTOBKU.

OTkas oT Universal Robots A/S npogomnxaeT noBbiWwaTtb HAAEXHOCTb U MPON3BOANTENBHOCTb
OTBETCTBEHHOCTM  CBOMX MPOAYKTOB U1, KaK TakoBasi, OCTaBnseT 3a cob0i NpaBo 06GHOBMATb MPOAYKTHI
3a cogepxaHue 1 JOKYMeEHTaLuMIo No npodykTam 6e3 npegsapuTesibHOro npeaynpexaeHus.

Komnanuen Universal Robots A/S npunoxeHbl Bce BO3MOXHbIE YCUIUA NO
obecneyeHnto TOYHOCTM U NPaBUbHOCTY coaepXaHua PykoBoacTBa nonb3oBaTens,
0[HaKO OHa He HeceT OTBETCTBEHHOCTU 3@ BO3MOXHbIE OLUMOKN MU HEMOMHOTY
MHdOopMaLMK.

[aHHoe pyKOBOACTBO He COAEPXUT MH(OPMALLMIO O rapaHTUN.

URS8 Long PolyScope X PykoBoacTBO nonb3oBaTtens
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UHTepHeT- PykoBoacTBa, MHCTPYKLMMU U CPABOYHMKM MOXHO HaiTu B IHTepHeTe. Mbl cobpanu
pyKkoBofcTBa 6onbLio 06 bemM AOKYyMeHTaumMmn Ha cTpaHuue https://www.universal-
robots.com/manuals.

* CnpaBo4HWK Mo NporpammHomMy obecnedeHuto PolyScope ¢ onncaHmsamm u
WHCTPYKLMSIMMU.

* CI'IpaBO‘-IHI/IK no OGCJ'Iy)KVIBaHVIIO C YKa3aHUAMMU NO NOUCKY U YCTPAHEHUIO
Henonaaok, 06CJ'Iy)Kl/IBaHVIIO N PEMOHTY.

* Katanor CLieHapueB CO CueHapuamu and HarnncaHuna Bonee CrnoXHbIX nporpamMm.

UR+ B nHTepHet-canoHe UR+ www.universal-robots.com/plus npeacraeneHa nepenosas
npoayKuust Ans npuBefeHns npunoxeHnsa pobota UR B cOOTBETCTBME C KOHKPETHLIMY
noTpebHocTAMU. TaM MOXHO HaiTn BCE, 4TO MOXET BaM NoHafobuTbCs, — OT
WHCTPYMEHTOB M NpUHaASIeXHOCTEN A0 NPOrpaMmMHOro obecneyeHums.

N3penuna UR+ nogkntoyatotest K po6otam UR 1 paboTtatoT Takum 06pa3om, 4Tobbl nx 66110
nerko HacTpoutb 1 yaobHo ncnonb3oBaTthk. Bece nspenva UR+ npoeepeHbl komnaHuen UR.

Takxe Bbl MOXETe CTaTb Y4aCTHUKOM napTHepckon nporpaMmmbl UR+ 1 nonyyYnte 4OCTYN K
HoBoW nNnatdopme nporpaMmmHoro obecnedeHus plus.universal-robots.com, koTopas
no3BonseT co3zaBaTb 6onee ynobHble Ans nonb3osatens usgenus ans pobortos UR.

Academy Ha cante UR Academy academy.universal-robots.com ecTb pa3nunyHbie maTtepuarnbl U
WHCTPYMEHTbI L1151 00yYeHus.

myUR Cepeuc myUR —aTo nopTarn, KoTopblii NO3BOSISIET pErMcTpMpoBaTh pOOOTOB, OTCHEXMBATb
3aaBKM Ha 0bCryXnBaHue 1 NonyyaTb OT TEXMOAAEPXKKN OTBETHI HA BOMPOCHI.

YTto6bl MONy4YnTh AOCTYN K NOpTany, nepenante Ha myur.universal-robots.com.

Ha noptane myUR 3asBku nn6o obpabaTtbiBaoTc BbIOpaHHbIM BaMy AUCTPUOBLIOTOPOM,
nnbo nepepatoTcs B crnyx6y nopaepxku knneHtoB Universal Robots.

Bbl Takxe MoxeTe nognmcaTbC Ha MOHUTOPUHT po6oTa 1 ynpaBnsaTb AOMOMHUTENBbHBIMM
YUYETHbIMW 3aNNCsMU NONb30BaTeNe B KOMMNaHNK.

KomnnekT gna Komnnekt UR ans paspabotynkoB universal-robots.com/products/ur-developer-suite

pa3paboTunMkoB  npeacTaBnseT cobot Habop MHCTPYMEHTOB, HEOOXOAMMBIX AN CO34aHUS LLENOCTHOMO
peLuenus, BKtoyas paspabotky URCap, agantaumio paboumx opraHoB 1 MHTErpaLmio
obopypoBaHus.

Moanepxka Ha canite nogaepxkn www.universal-robots.com/support paameLLeHbl Bepcun JaHHOro
PYKOBOACTBA Ha ApYrux si3blKax.
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®opymbl UR

Ha cdopymax UR forum.universal-robots.com ntobutenun po6otos nto60oro ypoBHsi
NoAroToBKM MOTYT 06LaTbCs Apyr ¢ apyrom n obpawatbes k UR, 3apaBaTb BONpoCh! U
obMeHmBaTbes nHdopmaumein. Popym UR cosaaH 1 aaMUHUCTPUpPYETCH KOMMaHNen
UR+, ogHako 60MbLUMHCTBO KOHTEHTA CO3[,aeTCcA Nonb30BaTeNsIMN.

URS8 Long PolyScope X PykoBoacTBO nonb3oBaTtens


https://forum.universal-robots.com/

IR
UNIVERSAL ROBOTS

CopepxaHune

T.TIPEAUCIIOBUE .. . 6
2. OTBETCTBEHHOCTb U NPEAYCMOTPEHHOE MPUMEHEHWE ... ... 15
2.1. OrpaHuyeHne OTBETCTBEHHOCTM .. ... ... ... ... 15

2.2. TpepyCMOTPEHHOE NMPUMEHEHWE ... .. . 15

3. BaALL POBOT .. 18
3.1. TexHuuveckune xapaktepnctukn URB LoNg ... ... .. .. 18

3 2. HTO B KOPOOKE ... 19

3.2.1. MAHUNYIATOP POOOTA ... o 19

3.2.2. BMNOK YNPABIEHUIN ... oo 22

3.2.3. MopngecHow NynbT 06y4YeHUs: C TPEXNO3ULMOHHBIM YCTPONCTBOM BKITIOYEHUST ... .. 23

3.2.4. 0630p PolySCOPe X ... oo 27

4. BE3OMACHOCTD ........ooooiiii i 35
41 0BLUEE ..o 35

4.2. TNbl COOBLLEHNIN BEIOMACHOCTY ... .o 36

4.3. MNMpepoctepexeHnsa n NpeaynpexXaeHns 06LLEro XapakTepa .....................c.ccooiii 37

4.4. VIHTErpaumst M OTBETCTBEHHOCTD ... .o 40

4.5. KaTeropuM OCTAHOBA ... ... o 40

5. MoabeM 1 paboTa C OCTANAMM ... 41
5.1 MaHUNYIATOP POOOTA o 45

5.1.1. icnonb3oBaHWe KPYTMOWM CTPOMBI ... oo 45

5.2. Bnok ynpaBneHus v NOABECHOW NYNbT OOYMEHWSA ... 46

6. COOPKA M MOHTAXK ... o 48
6.1. KpenneHne MaHUMynaTopa POOOTA ... 49

6.2. TIOABOP CTAHUHBI ... o 51

6.3. OMUCAHNE MOHTAXA ... 54

6.3.1. MOHTaX 6510Ka YNP@BIEHUST ... ... 55

6.3.2. 3a30p 6N10KA YMIPABIEHUS ... ... 56

6.4. Paboyas 30Ha 1 paboyee NPOCTPAHCTBO ... 57

6.4.1. MpepoTBpaLLeHre BbIXoAa B OCOOYI0 TOUKY ... 59

6.4.2. CTaunoHapHas 1 nepeaBuMXHAA YCTAHOBKA ................................................... 60

6.5. MopkntoyeHne poboTta. PraHuUeBbIV Kabenb OCHOBAHWS ............................................. 61

6.6. MNMopkntoueHne poboTa. Kabemnb POBOTA ... 62

6.7. MoOKMIOUYEHNE K SNEKTPUYECKOM CETU ... . i 63

7. D1ePBaAA BATPYBKA ... o 66
7.1. BKIOYEHNE MUTAHUS POOOTA ....oooei e 67

7.2. BBOL, CEPUIMHOTO HOMEPDA ... oo 67

PykoBofacTBo nonb3oBaTerns URS8 Long PolyScope X

© Universal Robots A/S, 2009-2025. Bce npaBa 3aLLM1LLEHbI.



© Universal Robots A/S, 2009-2025. Bce npaBa 3aLLMLLEHbI.

I
UNIVERSAL ROBOTS

7.3. 3anycK MaHUNYNATOPA POOOTA ... oo 68
7.4. OTKIMIOYEHNE MUTAHUS POOOTA ... e 69
7.5. Bknagka «TIpUInOXEHUME» .. . 71
T80 OOLUEHME 72

7.6. CBOBOAHBIVI MPUIBOL, ... 72
8. YCTAHOBKA ... ... 74
8.1. SnekTpuyeckne NpeaocTepexeHnsa U NPeaYNPEXOCHUS ...t 74
8.2. MopTbl NOAKIOYEHNSA BNOKA YIPABIEHUS ... .. oo e 76
8.3 Ethernet ... 78
8.4. YcTaHoBKa NoABECHOro NynbTa 06yueHna 3PE ... ... . 79
8.4.1. YCTaHOBKA OOOPYLOBAHMS ... oo 79

8.4.2. Software Installation ... 81

8.5. Bxogpbl M BbIXOAbI KOHTPOSIIEPA ..o e 82
8.5.1. LIMMPOBOM BXOL VI BBIXOL, ... oo 85

8.5.2. Vicnonb3oBaHue BKnagky «MpoBOAHOM BXOA/BBIXOAY ...........ccouueeeie i 86

8.5.3. IHAMKaTOP MUTAHNSA MPUBOAOB .. ... oo 88

8.6. Bxoabl 1 BbIXOAbI CUCTEMbI 6€30MACHOCTU ... ... ... 90
8.6.1. Micnonb3oBaHue Bxoaa/Bbixoaa A BbIOOPa PEXUMOB ..................coevveeeieeiii... 94

8.6.2. Tpexno3nUMOHHOE YCTPOMUCTBO BKIMKOYMEHUS ... 96

8.6.3. CurHanbl BXOOOB-BbIXOA0B 0€30MACHOCTM ..o 97

8.7. LlncbpoBoin BXxoa/BbIX0m, OOLEro HA3HAYEHWS . ... ... 103
8.7.1. YpaneHHoe BKITIOYEHNE N OTKITIOUEHWNE ... ...............oo i 104

8.8. AHanoroBbIVi BXOA/BbIXOA, OOLLEr0o HA3HAYUEHWIA ..o 106
8.9. [IncTaHUMOHHbIN pexunm B 0630pe napameTpoB 6€30MacHOCTU ..................................... 108
9. VIHTErpaums PabouMX OPTAHOB .................ccoooi e 111
9.1. MakcumanbHasa NONE3HAA HATPY3KA ............oiue it 111
9.2. KpenneHNe UHCTPYMEHTA ... ... 114
9.3. BBOA/BBIBOL MHCTPYMEHTA ..o 116
9.3.1. XapaKTepucT1Kn s yCTaHOBKM BBOAA-BbIBOSA MHCTPYMEHTA .......................... 118

9.3.2. ICTOUHMK MUTAHUA MHCTPYMEHTA ... 119

9.3.3. LndpoBble BXOAbI UHCTPYMEHTA ... 119

9.3.4. UndpoBsble BbIXOABI MHCTPYMEHTA ... 121

9.3.5. AHanOroBbIe BXOObI MHCTPYMEHTQA ... ... 122

9.4. 3a4aTb MONEBHYIO HATPYBKY ... 124
9.4.1. be3onacHasi HaCTpoViKa aKTUBHOWM NONE3HON HArPY3KM ...............ocooiieiii 124

10, KOHOMIY DAL . 125
TO A HACTPOMKI ..o 125
TO A A TIAPOIID .o 126
10,12, LOCTY N MO SOH 131

URS8 Long PolyScope X PykoBoacTBO nonb3oBaTtens



IR
UNIVERSAL ROBOTS

T0.1.3. PaBPELUEHUS .. . 131

T4 CEPBUICD ... 132

10.2. DYHKLMUN N MHTEPAENCHI BEB0MACHOCTY ...\t 133
10.2.1. HactpanBaemas (pyHKUMS BE30MACHOCTU ...........o..iii i 133

10.2.2. DYHKUMA BEBOMACHOCTY ...t 134

10.3. KOHUIYpaumst BE30MACHOCTY ... ..o 135

10.4. YcTtaHoBKa Naponst CUCTEMbI BE30MACHOCTU ... ... oo 135

10.5. HAaCTPOMKN MEHIO BEB0OMACHOCTM ... o 135
10.5. 1. TIPEAEIIBI POOOTA ..o e 136

10.5.2. TINOCKOCTU B€30MACHOCTM ...\t 138

10.5.3. OrpaHnyeHmne NoNMOXEHNSI MHCTPYMEHTA ........o.oiu et 140

11. OueHKa Yyrpo3 KU6EPOE3OMACHOCTY ..............oooiiiii it 143
11.1. O6wme BONPOChI KNOEPOBEBOMACHOCTM ... ... i i 143

11.2. TpeboBaHUSA KUOEPOEIOMACHOCTY ... ..ow i e 143

11.3. PekomMeHpaumm No yCUNEHNo KNOEPOE30MACHOCTU ... ...t 145

12. CeTM OOMEHA [aHHDBIMM ... ... 146
121 MODBUS .o 147

12.2. BEthernet/IP, 150

12,3, Profinet L 151

12.5. URCONNECE ... oo 160
18, OUBHKA PUCKA . 164
13.1. ONaCHOCTb BALUEMITEHUS .. ... oo e 168
13.2. BpeMS 1 PaCCTOAHUE OCTAHOBKU ... ... 169
14, ABapUIMHBIE CUTYALIMM ..l 179
14.1. ABAPUIHAA OCTAHOBKA ........ooim it 179
14.2. NepemMelleHne 6€3 MUTAHNUS MPUBOLOB .............oui e e 180
14.3. 3aXUMHOE COEANHEHUNE: PA3OOPKA ........oi i 181
144, PEXUM PAOOTDI ... 184
18, TPAHCIO P TP OB . .. 188
15.1. TpaHCNOPTUPOBKA B3 YMAKOBKM ..........iii e 189
15.2. XpaHeHue NoABECHOTO NMYNbTA OOYUEHUIN .. .. ..o 190
15.3. [LONMOCPOYHOE XPAHEHME ... . o 190
16. OGCNYXMBAHUE M PEMOHT ... o 191
16.1. TPOBEPKA PABOTHI TOPMOBA ......oeeiee e 193
16.2. OuncTKa U KOHTPOSb MaHUNYATOPA POBOTA ... oo 193
16.3. Software Installation ... 198
17. YTURUM3aumMa U OKPYXAIOLWAS CPOIA ... ... oo 199

PykoBofacTBo nonb3oBaTerns URS8 Long PolyScope X

© Universal Robots A/S, 2009-2025. Bce npaBa 3aLLM1LLEHbI.



© Universal Robots A/S, 2009-2025. Bce npaBa 3aLLMLLEHbI.

I

UNIVERSAL ROBOTS

18. Odeknapaumm N CePTUMDUMKALIMA ... . 201
18.1. Jeknapaumsa 0 COOTBETCTBUM KOMMOHEHTOB (OPUIMHAN) .......................................... 202
18.2. deknapaunuy Y CEPTUMUMKATBI ... 203
18.3. Ceptudpmkauma URB LONG ... ...l 204
18.4. Ceptudpmkatol URB LONG ... .. 207
19. Tabnuua YHKUMA 6EB0MACHOCTU ... ..o 209
10,1, TabmMLA 1@ L 216
19.2. Tab ML 2 217

URS8 Long PolyScope X

PyKOBOJJ,CTBO nosib3oBaTtena



IR
UNIVERSAL ROBOTS

PyKOBOﬂ,CTBO nonb3oBaTend

14

URS8 Long PolyScope X

© Universal Robots A/S, 2009-2025. Bce npaBa 3aLLM1LLEHbI.



© Universal Robots A/S, 2009-2025. Bce npaBa 3aLLMLLEHbI.

UNIVERSAL ROBOTS 2. OTBETCTBEHHOCTb 1 MPeAyCMOTPEHHOE NpUMEHeHne

2. 0OTBeTCTBEHHOCTb U
npeaycMOTpPeHHOEe NPUMEeHeHune

21.0rpaHMYEeHME OTBETCTBEHHOCTH

OnucaHue NHcbopMaums B HacToALLEM PYKOBOACTBE He A0MXHA pacCMaTpuBaTbCs B KayecTse
rapaHTum UR, 4TO NPOMBbILLITIEHHbIN pOBOT He HaHeCceT TpaBMbl UM He NPUYUHKT yiepba
Jaxe npu cobniogeHnn BCexX MHCTPYKLUMIA No 6e30MacHOCTM 1 9KCnyaTauum.

22.MpeaycmoTpeHHOE NPUMEHEHMUE

OnucaHue
YBEOOMIJTEHUE

Universal Robots He HeceT OTBETCTBEHHOCTU 3a UCMOSIb30BaHWe
po60TOB KOMMaHWUW HEYTBEPXAEHHbBIM 06pa3om unm cnocobom, ans
KOTOpPOro poboTbl He NpegHasHauveHbl. Universal Robots po6oThl He
OKa3blBaeT NOAAEPXKKY B Cy4ae UCMOSIb30BaHMA HE MO HAa3HAYEHMIO.

NMPOYTUTE PYKOBOOCTBO

Mcnonb3oBaHue po6oTa He Mo Ha3HaYeHUo MOXET NPUBECTY K
OMnacHbIM CUTYaLUsAM.

° I'IphoMTe N BbINOSTHANTE pPEeEKOMEeHOaunn no NCnosib30BaHMIo rno
Ha3Ha4YeHuto U yKasaHud, npneeeHHble B PyKOBO,EI,CTBe
nonb3oBaTtenia.

Po6oTbl Universal Robots aBnatoTcs npoMblLnieHHbIMY poboTamu 1 npegHa3HayeHb! ans
paboTbl C MHCTPYMeHTaMu (paboumMm opraHamm) Unn HeNOABUXHLIM 060pyA0BaHNEM, @
Takxe ans o6paboTku 1 nepemeLLeHNss KOMMNOHEHTOB 1 U3LENNNA.

Bce po6oTbl UR ocHalleHbl hyHKUMSMU 6€30MacHOCTM, CO3AaHHbIMU C LENbIo
obecneyeHns COBMeCTHOIN paboThbl, korga poboT AeCTBYeT COBMECTHO C YESIOBEKOM.
HacTpoinkn pyHKLmin 6e30nacHOCTU A0MXHbI UMETb COOTBETCTBYOLLME 3HAUYEHNS —
COrfacHo OLEHKe pucka NpunoxeHuns pobora.

Po6oT 1 6510k ynpaBneHus npegHasHaveHbl 419 UCMONb30BaHNSA B NOMELLEHUSIX, TAe
3arpasHeHne 06bIYHO He ABNSETCA NPOBOAALLMM (YCMOBUS € Knaccudukaumei no
CTENeHW 3arpsi3HeHns 2).

COBMECTHbIE NPUIOXEHNS MpegHa3HayYeHbl TONIbKO A1 HEOMaCcHbIX CUCTEM, KOraa BCE
NpuNoXeHue, BKIoYasi MHCTPYMEHT (pabounii opraH), 3aroToBky, NPensaTcTBUSA 1 Apyrue
MexaHU3Mbl, NpeacTaBnseT coboi HU3KNIA PUCK B COOTBETCTBUN C OLIEHKON pUcka
KOHKPETHOrO NPUIIOXEHNS.

URS8 Long PolyScope X 15 PykoBoacTBO nonb3oBaTtens



2. OTBETCTBEHHOCTb U NMPeayCMOTPEHHOE NpUMEHEHNE UNIVERSAL ROBOTS

é NMPEOQYNPEXOEHUE
Ncnonb3oBaHue po6oToB 1 usgenun UR He No Ha3HaYeHUo MOXET NPUBECTM K
TpaBMam, CMepTu 1 (MnKn) maTepuanbHomy yuiepby. 3anpellaeTcs
ucnonb3oBaTb poboTa n nsgenua UR B cneayowmnx HenpeayCMOTPEHHbIX LeNsix
N NPUINOXEHUSIX:

* MeguuUHCKOE UCMONb30BaHme, T. €. UCMOoNb30BaHNe, CBA3aHHOE C
3aboneBaHnem, TpaBMOW UK MHBaNUAHOCTLIO YenoBeka. Cioaa BXxoaaT
cnepylowme Lenu:

* peabunutauus,

* OueHKa,

* KOMMeHcauusa paboTbl OpraHoB U CMAr4YeHne CUMNTOMOB,
* [MarHocTuKa,

* nevyeHue,

* Xupyprus,

* 3[paBOOXpaHeHUe,

* nNpoTe3unpoBaHune n gpyrne BcrnomMmoratesibHble cpeacTsa ana
niogen c OorpaHn4eHHbIMU Cbl/l3|/|'~IeCKI/IMI/I BO3MOXHOCTAMMU,

* MCMonb3oBaHue B6MM3n NaLueHToB.
* O6palleHue ¢ NnogbMm, NogbEM U TPAHCNOPTUPOBKa Noei.

* Wcnonb3oBaHue B cny4asx, Tpe6yrou.u/|x cobnogeHns onpepeneHHbIX
TMrMeEHN4YECKNX N (I/IJ'IVI) CaHUTapPHbIX CTaHOAPTOB: HanNpuMep, B yCloBUAX
HeI'IOCpe,EI,CTBeHHOVI 6nM30CTN UNu NMPAMOIro KOHTaKTa C €[oin, HanuTKkamu,
(bapMaLl,eBTVI‘-IeCKI/IMI/I n (VIJ'IVI) KOCMEeTUYECKNMU NpoayKTaMu.

* Cma3sKa cousieHeHn BbICTyNaeT HapyXy U MOXeT NocTynaTb B
aTMocdepy B BUae ncnapeHum.

* Cwma3ska couneHennn UR He npegHa3HavyeHa AaJjid KOHTakTa C
NMALLEBbIMW NMPOAYKTaAMMW.

* Po6oTbl UR He cOOTBETCTBYIOT NULLIEBLIM CTaHAAPTaM,
cTaHgapTam HaumoHanbHoro goHpa caHntapum (NSF),
YnpasneHus no caHMTapHOMY HaA30py 3a Ka4eCTBOM MULLEBbIX
npoayKToB 1 MmeankameHToB (FDA) n ctaHgapTam rurmeHn4eckom
KOHCTPYKLUN.

MrneHnyeckme ctaHpapThl, HanpuMmep, ISO 14159 n EN 1672-2, TpebytoT
NPoBeAEHMS OLLEHKN TMIIMEHNYECKOro p1cKa.

* Wcnonb3oBaHne unm NpUNoXeHune, KOTopoe ABNAETCA OTKIIOHEHUEM OT
NpeayCcMOTPEHHOTO NPUMEHEHUS, XapaKTEPUCTUK U cepTUmnkaToB
po6oToB 1 nsgenuin UR.

* HenpenycMoTpeHHOEe UCMoNb30BaHKe 3anpeLLeHo, NOCKOIbKY
pe3ynbTaToM MOXeT CTaTb CMepTb, TENECHbIe NOBPeXAeHNUs 1 (M)
MaTepuarnbHbIi yLep6.

KOMIMAHNA UNIVERSAL ROBOTS ABHbIM OBEPA30OM OTKA3BLIBAETCA OT
ABHbIX 1 MOOPA3YMEBAEMbIX TAPAHTU COOTBETCTBUA KAKOMY-
JINBO NCTTOJNTb30OBAHUIO.

PykoBofacTBo nonb3oBaTerns 16 URS8 Long PolyScope X
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I
UNIVERSAL ROBOTS

2. OTBETCTBEHHOCTb 1 NPEAYCMOTPEHHOE NPUMEHEHNE

A

NMPEAYNPEXAOEHNE

NrHoprpoBaHve [ONONMHUTENBHBIX PUCKOB, CBSA3AHHbLIX C paAnMyCcoM AENACTBUS,
MONe3HON Harpy3Kom, KpyTALWMMY MOMEHTaMM Y CKOPOCTSIMU NMPUIIOXEHUS
po6oTa, MOXET NpUBECTU K TPABMUPOBAHUIO Y CMEPTMU.

* OueHKa pUCKOB MPUNOXEHNA NOMXHa BKIOYaTh B ce6s pucku,
CBA3aHHblE C paiMyCcoM AENCTBUA, ABUXKEHNEM, NONE3HON Harpy3Komn 1
CKOpOCTbI0 po6oTa, paGoyero opraHa v 3aroToBKU B pamKax
NPUNOXEHUS.

URS8 Long PolyScope X

17 PykoBoacTBO nonb3oBaTtens



3. Baw po6ot UNIVERSAL ROBOTS

3.Baw poborT

3.1. TexHnyeckne xapaktepuctnkm URS Long

Tun po6oTa

URS8 Long

MakcumanbHas nonesHas Harpy3ka

8 kr (17,6 doyHTa)

10 kr (22 cbyHTa) € rpaHUYHBIMU YCIOBUSIMI COFNTAaCHO PYKOBOACTBY.

Oxsat

1750 mm/ 68,9 groiima

Crenenu cBo6oab!

6 BpaLLaloLwmxca coeMHERN

MporpamMmupoBaHue

WHTepdeiic PolyScope 5 Ha 12-A10/iMOBOM CEHCOPHOM 3KpaHe

Wnu nHtepdeiic PolyScope X Ha 12-At0/iMOBOM CEHCOPHOM 3KpaHe

OHepronoTpebnexue (cpenHee)

615BT

Mpu6n. 350 BT npu ncnonb3oBaHUy TUMMYHON NPOrpaMmbl

[vnana3oH TemnepaTtyp okpyxatoLei cpeabl

Ot 0 go 50 °C ¢ noHnxXeHHoW Npon3BoanTenbHOCTLI0 Npu 35 °C 1 BbILue.

PyHKUMK 6e30MacHOCTH

17 npoAyMaHHbIX chyHKLWIA 6e30MacHoCTU.

PLd, kateropus 3, B cootBeTcTBuM C: EN ISO 13849-1.

Knaccudwmkauus IP

MaHunynstop po6ota — IP65, 6nok ynpaenexus — IP44, noasecHom nynbT 06yyeHus — IP54

CreneHb 3arpsa3HeHnsa

2

BnaxHocTb

90%, 6e3 KoHaeHcaLUumn

Wym

MaHunynsTop po6ota — meHee 65 aB(A), 6ok ynpaenexus — meHee 50 6(A)

nOprI BBOAa-BblBOAA MHCTPYyMEHTa

2 undppoBbIx BX0AA, 2 LMPOBbIX BbIXOAA, 2 aHANOroBbIX BXOAA

MOlLlHOCTb N Hanps>XeHne UCTOYHNKa NUTaHusa ans BBOﬂa/BbIBoﬂa

MHCTPYMEHTa

2 A (nBa koHTakTa) 1 A (oauH koHTakT) & 12 B/24 B

TOYHOCTb CUIIOMOMEHTHOTO Aatyuka

10H

CkopocTb

Bce 3anscTHble counerenus: makc. 300 °/c
JlokTeBoe couneHeHve: makc. 240 °/c

OcHoBaHve v nneyeBoe coyneHeHve: makcumym 180 °/c

CT1abunbHOCTb NO3ULIMOHNPOBaHUSA

+0,08/+0,0031 aroiima cornacHo 1SO 9283

D,Vlal'la30HbI CyCTaBoB

+360 ° onsA BCex CoYneHeHun

DyTNPUHT

@245 mm/ 9,65 proiima

Matepuansl

Antomunnia, NMK/ACA-nnacTuk, ctanb

Bec manunynsitopa po6ota

44,7 kr /98,5 cpyHTa

YacToTa 06HOBMIEHWS CUCTEMBI

500 My

Pa3mep 6noka ynpaeneHnus (L x B x )

460 x 449 x 254 mm / 18,2 x 17,6 x 10 aroiimoB

Bec 6noka ynpasnexus

12 kr/26,5 dyHTa

MopTbl BXxoAa/BbIxoaa 6noka ynpaeneHus

16 uncbpoBbIx BXxoAoB, 16 LM POBLIX BLIXOAOB, 2 aHANOroBbIX BXOAA, 2 aHANOroBbIX BbixoAa

Bxopabl/BbIXOAbl ICTOYHUKA MUTAHNA B 6noke ynpasneHua

24B/2A

ObuieHne

MODBUS TCP n agantep Ethernet/IP, PROFINET, USB 2.0, USB 3.0

WcTouHMK NuTaHus 6rnoka ynpasneHua

100-240 B nepemeHHoro Toka, 47-440 'y,

HoMuHanbHbI TOK KOpOTKOro 3ambikaHus (SCCR)

200 A

Pa3mep MNMO (W x B xT)

300 x 231 x 50 mm

Bec MO

1,8 kr/3,961 coyHTa

Kabenb MMO: oT nogsecHoro nynbTa 06y4eHns K 610Ky ynpaBneHus

4,5wm/ 177 proiimos

Kabenb po6oTa: oT MaHunynsTopa k 61oky ynpasneHus

Boicokoit rubkoctu (MY), 3 m (118 aroiimos) x 12,1 Mm
Bblicokoit ru6kocTm (MY), 6 M (236 awoimos) x 12,1 mm

Bbicokoii rubkoctu (MY), 12 m (472,4 pronmva) x 12,1 mm

PyKOBOﬂ,CTBO nonb3oBaTend
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3.2.YTo B KOpoObOKe

Cognepxumoe * Manunynstop poboTa
kopo6oK * BoK ynpaBsneHus
* noAaBecHON NynbT 06y4eHnsa unv nogBecHom nynbT 06yyeHns ¢ 3PE,
* KPOHLUTENH gnsa ycTaHoBKM 6rioka ynpaBneHus,
* KPOHLUTENH s yCTaHOBKM NOABECHOrOo nynbTa 0by4veHust 3PE,
* KJIOY AN OTKpbITMA 610Ka yrnpaBneHus,

* kabenb Ans NoAKnioYeHns MaHunynaTopa po6oTta 1 6roka ynpaeneHus
(pa3nuuHble BapuaHTbl B 3aBUCUMOCTM OT pa3mMepa po6oTa),

* ceTeBoW kKabenb Unu kabenb NUTaHNs, NOAXOASALWMI ANS BALlLero pervoxa,
* KorbLeBasi unu nogbemMHasi CTpona (B 3aBMCUMOCTY OT pa3Mepa po6oTa),
* apanTep kabens MHCTpyMeHTa (B 3aBUCUMOCTU OT BepcumM poboTa),

* HacToALee PyKOBOACTBO.

3.21. maHnnynatop poboTa

O manunynaTope CouneHeHus, OCHOBaHWe ¥ dnaHeL, Ansi NOACOeANHEHUSI UHCTPYMEHTa — 3T0
poboTta OCHOBHbIE KOMMOHEHTbI MaHunynaTopa po6ota. KoHTponnep KoopauHupyeT
[BVXEHME COUSIEHEH NI, KOTOPOE MO3BONAET NepemMellaTb MaHUNynATop poboTa.

Ecnu npukpennTtb paboumnin opraH (MHCTPYMEHT) K donaHLy Ans noacoeanHeHus
MHCTPYMEHTa Ha KOHLe MaHunynaTopa, poboT CMOXeT MaHWMNynMpoBaTb 3aroTOBKOW.
HekoTopble MHCTPYMEHTbI UMEIOT onpedeneHHoe Ha3HavyeHve, BbiIxoasluee 3a
npegenbl MaHUNYyNMPOBaHNA AeTanblo: X 3agayvein MoxeT OblTb KOHTPOSIb Ka4ecTBa,
HaHeceHwue Knes, cBapka U T. 4.

URS8 Long PolyScope X 19 PykoBoacTBO nonb3oBaTtens
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\ \Tool flange

\ Wrist 1 joint

Base ioint; f ,f'

Shoulder joint|  Elbow joint |

OCHOBHble KOMIMOHEHTbI MaHunynsiTopa pobora.

* OcHoBaHMe — 3T0 MeCTO, Ha KOTOpoe yCTaHaBIMBaeTCA MaHUMynsaTop poborTa.

* [1ne4o v NOKOTb BbINOMHAT ABUXEHNSI 6ONbLLION aMNAnTyabl.

* 3ansacTtbe 1 1 3ansacTbe 2: BbIMOHAT ABUXEHUSA Masion aMNnTyabl.

* Ha 3anscTtbe 3 HCTpyMeHT KpenuTcs K onaHuy Ans NoACOeANHEHUS UHCTPYMEHTA.
Pob6oT npeacraenset cobon 4aCTUYHO YKOMMNEKTOBAHHOE 060pyA0BaHNE, MO3TOMY K HEMY

npunaraeTtca ,D,eKJ'Iaan,VIH O COOTBETCTBMM KOMMOHEHTOB. [1n15 Kaxaoro NpunoXxeHuna
p060Ta HeobxoaMMo npoBeCTN OLEHKY PUCKa.

MHanKaToOpHOE KonbLoO

OnucaHue CBeTOBOE KOMbLIO B OCHOBaHUW MaHWnynsaTopa pobota obecneyvBaeT MHAMKALIMIO
COCTOSsIHUSA (CM. Tabnuuy HUXe).

YBEOOMITEHME

KoHurypaumsa nHAMKaTopHOro KosbLa MOXeT ObITb U3MEHeHa U (Mnn)
OTKMIoYeHa nonb3oBatenem. lNMogpobHee cMoTpuTe B paspene «Script
Directory».

YBEOOMIMEHUE
Mpy MakcumanbHON TeMMepaType OKpyXatoLLen cpepl LBETOBON

CMEeKTPp MHOANKATOPHOIO KOoJibLia MOXET OTJIN4aTbCA.

PykoBofacTBo nonb3oBaTerns 20 URS8 Long PolyScope X
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OcHoBaHue
po6oTa
1 | MhgmkaTopHOoe KomnbLo
2 | OcHoBaHue
LiBeToBas Pexum
KOAMpPOBKa

["opuT NOCTOAHHO MepneHHoe muranume (0,5 My)

Pob6oT He aBuxeTCA unu B npowecce
KpacHbin OCTaHOBKMU.

1. ABapwuiiHbili OCTaHOB
PoboT He ABMXETCA UnNu B npoLiecce
OCTaHOBKMU.

1. OcTtaHoB poboTa (paHee —

Kentbin «3aLLMTHBI OCTaHOBY)

BocctaHoBneHue

3almnTHbIN cTon (BCE TUNbI)

ABTOMATUYECKUIA PEXNM

ABTOMAaTUYECKUI PEXUM
P 1. Pa6oTa npu

1. Pab6otaet MOHUXEHHbIX
napameTpax

Po6oT moxeT nepemelyatbes
BPY4HYI0
1. O6paTHbIi Npoxoa,

3eneHbin

Py4How pexum
CuHun He aBTOMaTU4eCcKn, He nepemelltaeTcs

1. TNpouecc 3arpy3km 2. CsobopaHbIi NnpuBofa,

OTcyTCTByeT nMTaHNUe MaHnnynaTopa

poboTa
HewucnpaBHoOCTb
BbIKI1. 3anpeTt

OKpaH 3arpysku

B wbh =

MutaHne cuctemsl
BbIKITKOYEHO
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3.2.2.6n0KkynpaBneHuns

O brnoke
ynpaBrneHus

Brok ynpasneHunsa coaepXuT nopTbl NOAKIYEHMS 1 BXObI U BbIXOAbl KOHTposiepa
(Bx0OA4bl/BbIXOAKI), UCTIONBb3YEMble B YCTAHOBKAX U MporpaMmax MaHunynsitopa pobota.
MopTbl NOAKIIOYEHNA UCMOSb3YIOTCS AN BHELLHMX MNOAKTHYEHWIA. Bxoabl/BbIXxoabl
npeacTaBnaT coboi rpynnbl aNEKTPUYECKUX MHTepdENCOB, UCMONb3yeMbIX ANs
obecneyeHnsa CBA3N 1 KOHUrypaLMi.

TMopTbl BHELLHUX MOAKITIOYEHW.

Safety Remote Power Configurable Inputs| |Configurable Outputs Digital Inputs Digital Outputs
2 [24v 12vil PWR’ 24v|H|[24vIE ov (M| ov|H| [24V(H||24V|/H| [oV (H|| oV |
:% EIO GND|H| |GND Clo (I ||Cl4|H| [COO/M||CO4|H| [DIO(M||DI4 || [DOO/M||DO4H
s |24v ON |l 24V‘ 24v|H|[24vIE ov (M| ov|H| [24V(H||24V|H| [oV (H|| oV |
.% Ell OFF|H| | OV Cl1|{H||CI5|H| [CO1{M||CO5/H| [DI1|H||DI5|H| [DO1/H||DO5H
S 24V 24VIH|[24vIE ov (M| ov|H| [24V(H||24V|H| [oV (H|| oV
% S10 “[Slal=al>]> Cl2|(l||Ci6|H| [CO2(/H||cO6/H| [DI2|(H||Di6 || DO2/H||DO6|H
= [2av alalo|a|d[2]|[24v|H]|[24v(H| | ov [H|| ov |H| [24v|H|[24V/H]| |ov [H|| oV |H
& |si1 H|H NN NN C3/H|C7 H| |CO3M|co7/H| |DI3M|D7|H| DO3HM|DO7 N

Ipynnbi BXo[0B/BbIXOA0B.

Moapo6Hoe onuncaHue NopTOB NOAKIOYEHUA BroKa ynpasneHns 1 BXOA0B/BbIXO40B
KOHTpOJiepa CM. B pa3aesie «YCTaHoBKay.

PyKOBO[J,CTBO nonb3oBaTend
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3.2.3.MoaBecHOM NYyNbT 0BYyYEeHUA C TPEXMNO3ULUOHHDBIM
YCTPONCTBOM BKNOYEHMUA

OnucaHue B 3aBMCUMOCTM OT NOKOMEHMSA poboTa NOABECHON NMyNbT 00yYEHNA MOXET NOCTaBMATLCS
¢ 3PE. 3T10 ycTponcTBo Ha3biBaeTCA NOABECHBIM MyNbTOM 00y4eHus ¢
TPEXnO3nLMOHHBLIM yCTporcTBOM BKItoueHus (MIMO ¢ 3PE).

Pob6oTbl ¢ 60onee BbICOKOI MONE3HOM Harpy3kom MoryT ucnonb3osaTth Tonbko MMO ¢ 3PE.

KHonku MIMO ¢ 3PE HaxoaaTca Ha HUXHE CTOPOHe NoABECHOro NyfbTa 06yyYeHus, Kak
nokasaHo Huxe. Vcrnosnib3oBaTb MOXHO Nt0OYH KHOMKY MO CBOEMY YCMOTPEHMIO.

Ecnu nogsecHom nynbT 06yyYeHnsi OTKNoYeH, HE06X0ANMO NOAKITHOYNTb U HACTPOUTL
BHewHee yctponcTteo 3PE. MNIMO ¢ 3PE MoXHO ncnonb30BaTth U B MHTepdeice
PolyScope: gononHuTenbHble YHKLUUN €CTb B BEPXHEM KOJSTOHTUTYIIE.

YBEOOMITEHUE
* Ecnu Bbl kynunu po6ota UR15, UR20 nnn UR30, noasecHo

nynbT o6y4yeHns 6e3 yctpoiictea 3PE He nogonaerT.

* [Ona ncnonb3oBanna UR15, UR20 nnn UR30 npwu
NporpaMMmnpoBaHnmn 1 06y4eHnn B Npeaenax oxaarta
npunoxeHust pobota TpebyeTcsi BHELLHEE YCTPOMCTBO
BKJTIOYEHUS UK noasecHom nynbT 0byyeHus ¢ 3PE. Cm. ISO
10218-2.

* MopgecHon nynbT 06y4yeHust ¢ 3PE He BXOAUT B KOMMEKT
noctaBkun OEM Control Box, noaTomy yHKUUA YCTPOMCTBA
BKJIHOUYEHUWS HE NpeayCMOTpeHa.

URS8 Long PolyScope X 23 PykoBoacTBO nonb3oBaTtens
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O630p KHonka nuTaHus

nno KHOMKa aBapunHOro ocTaHoBa
USB-nopT (B KOMMNMIEKTE C NbI1E3aLUTHON KPbILLKON)

Knonku 3PE

L Dbd =

PykoBopcTBo nonb3oBaTtens 24
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UNIVERSAL ROBOTS 3. Baw po6ot
CBo6oaHbli Mop kaxpow kHonkow 3PE pacnonoxeH cumeos pobota co cBo60AHbIM MPUBOAOM, Kak
npveog rokKasaHo HuXe.

URS8 Long PolyScope X 25 PykoBoacTBo nonb3oBartens
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® YyHKUUM KHONOK NynbTa ob6yueHusa ¢ 3PE

OnucaHue

@

YBEAOOMINEHUE

KHonku 3PE akTMBHbI TOSIbKO B Py4HOM pexume. B aBTomatnyeckom

pexume Ansa ABUXEHNA poGoTa He HY>XHO HaxnmMaTtb KHormky 3PE.

Tabnuua HuXe coaepXuT onucaHune dpyHkumin anst kHornok 3PE.

MonoxeHue OnucaHune DeicrBue
BMXEHME poboTa OCTaHOBIIEHO
Ha kHonky 3PE HeT A P
(B py4HOM pexume). MNMuTtaHue ¢
0 OTnyuwieHa naenenusi. OHa He
MaHunynsTopa poboTa He CHATO U
HaxarTa.
TOPMO3a OCTalTCA OTNYLUEHHbI.
Ha kHonky 3PE
MonyHaxaTue | NPUNOXeEHO Mo3BonsieT BbINOMHEHNE BalLEi
2 (Nérknin HEKOTOpOe faBrneHne. | NporpamMmmel, Koraa poboT B
3axBarT) OHa HaxaTa oo PYy4YHOM pexume.
cpenHero NnosnoXeHus.
MonHoe Ha kHonky 3PE
IBuxeHne poboTta oCTaHOBNEHO
HaxaTune NPWNOXEHO NOJTHOE
3 . (B py4HOM pexume). PoboT B 3PE
(CunbHbIN nasnenue. OHa
OCTaHoBe.
3axBar) Haxarta [o ynopa.

OTnyckaHue KHOMKn

HaxaTtue KHonKu

PyKOBO,EI,CTBO nonb3oBaTend
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3.2.4.0630p PolyScope X

0630p PolyScope X npegctaenset cobon rpacmyeckuin uHTepdenc nons3osatena (GUI),
YCTaHOBSIEHHbIV Ha NOABECHOM NyrbTe 00y4YeHNs, KOTOPbIA MO3BONAET YNPaBnATh
MaHunynsaTopom poboTta c ceHcopHoro akpaHa. NIHTepdelic PolyScope X nossonsieT
co34aBaTb, 3arpyXatb ¥ BbIMOSHATL NPOrpamMmbi.

MpocmMmoTp

OCHOBHOIO @ .

aKpaHa 1. HaxmuTe 3Ha4ok 3D-npocmoTpa B pa3gesie OCHOBHOMN HaBUraumu.
OTKpoeTcs TpexMepHbI BUA Ha MaHunynaTop poboTa B koopauHatax X, Y, Z.

2. Yt06bI yBENMUMTL 06nacTb 3D-BMaa, CBEPHMTE NPaBOE BbIABUXHOE MEHIO C
MOMOLLIbIO OOKOBOW NaHesnu:

. PN

HaxmuTe 3Ha4ok «MepemelleHve,

[Baxapl HAXMNTE Ha 3HA4YOK CTPYKTYpbI NpOrpamMmmbl,

' {x}

[Baxabl HAXMNUTE Ha 3HayoK «nobanbHble NepeMeHHbIEY.

Program name

= =] Default a2

oo
oo Preview

Application
Relative To
TCP Offset Name: base
0 Name: Tool_flange Position
Program . X:-189.6 mm
¥.-609.7 mm
Y:00mm
Z:2610mm
@ z00mm
Orientation
E RX:0.00°
RX: 0.07
RY: 000 RY: 178.55*
a o0 AZ:223°
Operatos N Base
Payload
9171+
0.000kg
Shoulder
Center of i
Gravity 98.96
X 0.0mm Elbow

¥-0.0mm 12622°

Z00mm Wrist1
4620

Wrist2
9139°

Wrist 3
178"

Robot State
Off
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MakeTt WHTepdenc PolyScope X pa3geneH Ha YacTu, Kak Moka3aHo Ha CriefytoLeM PUCYHKE:!

aKpaHa

_ Program name
= =] Default

oo
oo

Application

TCP Offset

O Name: Tool_flange
L X.0.0mm
Y:0.0mm
Ga Z:00mm
0 RX:0.00 *
RY:000°
Q RZ:0.00*

Operator Payload

0.000 kg
Center of
Gravity
X:0.0 mm

Y:0.0mm

Z00mm

Robot State
Off

Preview

Relative To
Name: base
Position
X:-189.6 mm
¥:-609.7 mm
Z:261.0 mm

Orientation
RX:-0.07*
RY: 17855

RZ:2.23°

Base
91.71°

Shoulder
-98.96°

Elbow
12622

Wrist 1
4629

Wrist2
91.39°

Wrist 3
178"

* BepxHuit KOJIOHTUTYN — B KpacHoii pamke. [Jpyroe HasBaHne — MeHepXep

CUCTEeMbI.

COD,ep)KI/IT nanky and 3arpy3ku, cCosgaHma n pegaktupoBaHua nporpamMm n gocrtyna

Kk URCap.

* OCHOBHas HaBUrauus — B 3ey1eHON pamMKe. ,D,pyroe Ha3BaHMe — LLeHTp HaBUurauumu.

CopepXuT 3HauKu 1 nossa Asfsi Beibopa 0CHOBHOIO 3KpaHa:

* 3Ha4yok «[ambyprepy,

* «[punoxeHuey,

* [lporpamma

* CpeactBo 3D-npocmoTpa.

* Operator Screen

* bokoBas naHenb — B CUHEN paMKe. ,D,pyroe Ha3BaHMe — NnaHeslb MHOro3aga4vHocCTu.

COD,ep)KVIT 3HaA4Kn n nona and Bbl60pa 9KpaHa MHOro3aga4yHocCTu:

* 3Ha4yoK KOHTPOJSIbHOM CYyMMbl 6€30MacHOCTM
* lMepemelieHne
* «CTpyKTypa nporpammsbi»,

* «nobanbHble NepemMeHHbIEY.

* HuxHWIN KONOHTUTYN — B XenToii pamke. [pyroe Ha3BaHWe — NaHerb yrnpaBeHus

po6oTom.

COD,ep)KI/IT KHOMKN AnA yrnpasiieHna COCTOAHUEM p060Ta, CKOPOCTbH 3anyCkomMm u

BOCnpoun3BeaeHNEM rnporpamMmm.
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Kom6uHaLmm OCHOBHOW 3KpaH 1 3KpaH MHOro3aaa4yHoCTU COCTaBMST KOMOMHaLMI0 paboumnx
aKpaHoB 3KpaHoB poboTa.
OKpaH MHOro3a4a4YHoOCTV HE3aBUCUM OT OCHOBHOIO 9KpaHa, YTo NO3BOSISAET BbIMOMNHATb
oTAenbHble 3aga4un. Hanprumep, Bbl MOXETe HAaCTPOUTb NPOrpaMmy Ha OCHOBHOM
3KpaHe, OLHOBPEMEHHO NepeMeLlast MaHUnynaTop poboTa Ha aKpaHe
MHOro3aga4yHocCTu. 3KpaH MHOro3aga4yHoCT MOXHO CKpPbITb, €CJI OH HE HYXEH.

* OcHOBHoOI1 3KpaH
Copepxut nons n yHKUMM AN ynpaBneHns AencTBusiMm poboTa 1 ux KOHTpons.
* OKpaH MHOro3aga4yHocTH

CO,D,ep)Kl/IT nonau beHKLI,VIM, 4acCTO OTHOCALLMEeCA K OCHOBHOMY 3KpaHy.

Variables

& Program name & Q 1. o
= v b
= Default =
@ Move Joints TcP Smart Skills
ccee
coee
oo
e Preview Move
Applcation . " Relative To - Active TCP o
Relative To “ base Tool_flange
g TCP Offset Name: base Move
Name: Tool_flange Positi
ition
Program Translate Rotate
X:00mm X:-189.6mm o
¥:-609.7 mm —
¥:0.0 mm
Z:261.0 mm Program
200 strcure - -
o Orientation 7N N
RX:0.00* f \ \
RX. 0,07 X | J | J
RY.000° - . REI78SS {=} NN
Q RZ: 0.00> p - R Ga Global

Wrist3
178"

Robot State

Off

PucyHok 1.1: OCHOBHbIV 9KpaH v 3KpaH MHOro3a[aqyHocTu

Mokas u ckpbiTUe 1. YT06bI OTKPbITH 3KPaH MHOr03afa4HOCTH, HAXMUTE Ha Ntoboe norse B

aKpaHa OOKOBOW NaHesnu.

MHOro3aza4HocTun BokoBas naHenb paclwmMpuTca Ao cepeamnHbl 3KpaHa, U OTKPOETCH 3KpaH
MHOro3azja4yHocTu.

2. YT006bl CKpPbITh 3KpaH MHOIr03aAa4HoCTU, HaXMUTe BbibpaHHoe norne B
OOKOBOW NaHenu.
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CeHCOpHbIN

OnucaHue

Ucnonb3oBaHue
CEeHCOopHoro
aKpaHa

3 HaukKu

3Hauku
BEpxXHero
KONOHTUTYNA

3KpaH

CeHCOpHbI 3KpaH NOABECHOro NyrnbTa 06y4eHna oNTUMU3MPOBAH Af1s UCMOSIb30BaHNUS
B MPOMBbILUJIEHHbIX YCINOBUAX. quCTBI/ITeJ'IbHOCTb CEHCOPHOro aKkpaHa noaBecHoOro
nynbTa 0byyeHus (B OTNMYME OT ObITOBOW 3NEKTPOHMKM) Boree yCToMuYnBa B OTHOLLEHWM
Taknx hakToOpOB OKpYyXatoLen cpeapl, Kak:

* Kannu Bofbl 1 (Mnn) oxnaxnaroLLen XuaKkocTu,
* paAvOBOSTHOBOE M3MYy4EHNE,

* gpyrue HaBeAeHHble LWyMbl B pa60qel7| cpepe.

YyBCTBUTENIbHOCTb CEHCOPHOMO 3KpaHa HacTpoeHa Tak, YTobbl n3bexaTb
OLWMBOYHBIX HaxaTun B nHTepdence PolyScope X 1 npeaoTBpatuTb HEHaMepeHHoe
nepemelleHne poboTa.

JenaTtb BbIOOp Ha 9KpaHe peKoMeHAyeTCsl KOHYMKOM nanbLa. B pykoBoacTtee
(cnpaBoYHMKE) Mbl Ha3blBaeM 3TO AENCTBME HAXAaTUEM.

Mpu xenaHun ans Bblbopa aeMeHTOB Ha 3KpaHe MOXHO KynuTb cTunyc. B
npeaployLemM pasaene nepeyncrieHbl M onncaHbl 3HauKu, BKNaaKu U KHOMKN B
nHtepdence PolyScope X.

3HauoK HasBaHue OnucaHue
Hoctyn K pa3geny «MeHegxep
CUCTEMBI».
= Mmsi nporpammbi lMo3BonseT co3paBaTth, USMEHATD,
nobaensaTb nporpammy 1 cdannbl
URCap.

PykoBofacTBo nonb3oBaTerns 30 URS8 Long PolyScope X

© Universal Robots A/S, 2009-2025. Bce npaBa 3aLLM1LLEHbI.



© Universal Robots A/S, 2009-2025. Bce npaBa 3alMLLEHbI.

R
UNIVERSAL ROBOTS 3. Baw po6ot

3Hauku B 3Hauyok  HasBaHue Onucaxue
paspene

OCHOBHOW
HaBurauum

MHdopmaums o Bepcun poboTa, CEPUIAHOM
HOMepEe 1 HaCTPONKax.

JononHutensHo

Mo3BonseT HanaguTb n
CKOHUrypmpoBaTb MaHunynsaTop pobota
1 cuctemy 6e3onacHoOCTU, BKItoYas
paboune opraHbl 1 06MeH AaHHbIMMU.

«[punoxeHuey,

oo
oo

ee OCTYN K OCHOBHbIM U paCLUMPEeHHbIM
Mporpamma Hocty P P
nporpammam poboTa.

[Mo3BonseT KOHTPONMpoBaTh U
«3D», perynupoBaTb ABUXeHWE poboTa B
koopguHaTtax X, Y, Z.

=Y

Mo3BonseT ynpaenaTb poboToMm,
MCMonb3ys NpeABapUTENbHO 3anncaHHble
nporpamMmel, 1 NPocMaTpuBaTh cTaTyc
poboTa.

)o

«Onepatop».

3HaukM B MEHI0  3Hayok  HasBaHue Onucaxue

«ambyprep» [ocTtyn k pa3peny «MeHepxep

CUCTEMbI».
= MeHepxep cucTemsl Mo3BonsieT co3gaBaTth, UBMEHATD,
[06aBnATb NporpaMmy 1 dansebl
URCap.

OTobpaxaeT MHdopMaLmio 0 Bepcun
@ O nporpamme P vq) pMat P
poboTa 1 cepMinHOM HOMepe.

HacTtpanBaeT napaMeTpbl CUCTEMBI,
@ HacTpoiiku Takue Kak fA3blK, eANHULbI U3MepeHNs,
naposib U KOHpUrypaLms CUcCTemMbl
6e3onacHoCTK.
DYHKLMSA, KOTOpas No3BosAeT Npu
- Heo6XoaMMOCTN NPUMEHUTb HACTPOWKM
K_ Mepe3arpy3uTb
Nno yMonyaHuto, onpeaeneHHble B
NPUNOXeEHUN.

3aBepLueHne paboTbl OTKITHOYEHUNE U BKITIOYEHME NUTAHNSA

: | : Mo3BonAeT BbINOMHUTL Nepe3anyck,
poboTa.
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3. Baw pobort
3Hauku B 3Hau4oK HasBaHue OnucaHue
Gokosoit [oCTyn K akTUBHOW KOHTPOJIbHON CyMMe
naxenu cccc KoHTponbHasa cymma 6e30nacHOCTM 1 AeTanbHbiM NapameTpam
CCCC 6GesonacHocTu BCEX YacTel MaHunynaTopa poboTa.
lMo3BoNsET M3MEHUTL pabounii pexmnm.
KomnnekcHasa (pyHKUMA Ang nepemeLleHus
"I" MNepemelueHne poboTa, paboTbl ¢ couneHeHuamu, LTI,

«CTpyKTypa nporpammbi»,

«nobanbHble NepeMeHHbIEY.

CbJ'IaHLl,eM N OCHOBaHUEM.

OTo6paxaeT ynopanoyeHHy CTPYKTypy
co3aaHHbIX nporpamm. MossonsaeT
nobaenatb Moaynu.

JoCTyn K MMeHaMm 1 3Ha4YeHUaAM B
€03AaHHbIX NMporpaMmmax.

PyKOBOﬂ,CTBO nonb3oBaTend
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3Hauku 3Ha4yoK HasBaHue OnucaHue
HUXHEro

KONMOHTUTYNa

YnpaBnsieT COCTOSTHUEM
poboTa. Korga oH cTaHeT
KPACHbIM, HaxmuTe ero,
4yTObbI pO6OT 3apaboTan.

* YepHbli, nuTaHne
BbIKITHOYEHO.
MaHunynatop pobota
Haxo4uTCA B COCTOAHUM
OCTaHoBa.

* OpaHxeBbliA,
6espencteue. NutaHne
MaHunynatopa
BKJTHOYEHO, HO OH He
roToB K pabore.

* OpaHxeBbliA,
WHuumanusmposathb 3a6r10KMpoBaHo.
Manunynsatop po6oTa
3ab610KMPOBaH.

* 3eneHbin, HOpMarnbHoe
cocTosHue. MuTtaHne
MaHunynsaTopa poboTa
BKJTHOYEHO U OH FrOTOB K
paboTe.

* KpacHbliit, owimnbka.
Po6oT HaxoauTca B
cocTosiHum cbos,
Hanpumep aBapuNHOro
OCTaHoBa.

* CwuHuin, nepexop,. PoboT
MeHSIeT CoCcTosHMe,
Hanpumep oTnyckaeT

TOPMO3.
Pla 3anyckaeT 3arpy>XeHHyo
y nporpammy.
War Mo3BonseT oTpaboTtaTtb
nporpammy noLiaroBo.
OcTaHaBnMBaeT 3arpyXeHHyto
Cron Py y

nporpaMmmy.

000 06060606

YnpaBnseT COCTOAHNEM
po6oTa. Koraa oH cTaHeT
KPACHbIM, HaxmuTe ero,
4yTOObI pO6OT 3apaboTan.

HOHBYHOK CKOpOCTH

Mon3yHOK BLICOKOCKOPOCTHOTO
py4HOro pexuma [ocTyneH
TOJIbKO B PY4HOM peXMME npu

PO RSLHIOA

EKOHENFYPIPOBaHHOM
YROBORCTBO Nonbaosatens

Tpexno3unLinOHHOM yCTpPOUCTBE

BKNOYEeHUs. BbICOKOCKOpPOCTHON

py4HON pexum no3sonset

33
BblcOKOCKOpOCTHOM
PY4YHON pexum
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3Hauku Ha 3Hayok  HassaHue Onucaxue
OCHOBHOM
MepeMecTuTb y3es KoMaHabl BBEPX B Aepese
SKpaHne ™ MepeMecTUTb BBEPX P ¥ A Px B Aep

N2

lMepemecTuTb BHU3

OTKaTUTH

OTMeHUTb oTKaT

CkpbITb/
OTMeHUTb ycTpaHeHue

KonuposaTb

BctaButb

Bblpe3aTtb

Ypanutb

nporpammbi.

MepemecTuTb y3en kKoMaHabl BHU3 B iepeBe
nporpammei.

OTMeHWTb NocreaHee nepemeLleHne yana
KOMaHzbl B iepeBe NporpamMmb.

OTMEHUTb OTKAT NOCNeaHero nepemMeLleHns
y3na KoMaHfbl B AepeBe nporpamMmbi.

CKpbITb UM OTMEHUTL CKpbITHE Y3Nna
KOMaHzbl B iepeBe NporpamMmb.

CkonupoBaTb y3e/ KoMaHfbl B Apyroe AepeBo
nporpammbi.

BcTaBuTb y3en komaHabl B Apyroe epeso
nporpamMmei.

Bblpe3aTb y3en komaHabl U3 aepesa
nporpammbi.

YpanuTb y3en kKoMaHapsl U3 aepesa
nporpammbi.

PyKOBOﬂ,CTBO nonb3oBaTend
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4. Be30nNacCcHOCTb

41.06wee

OnucaHuve MpouTtuTte 06LLY0 MHOPMALMIO N0 6e30MacHOCTH, a TakxXe MHCTPYKLMN U
pekoMeHAaLun, KacaloLmecs OLEeHKM prUcKa 1 npeanonaraemMoro Mcrnosib3osaHus. B
nocrenywoLWmx pasaenax onucbiBaoTcsa U onpeaensanTca QyHKUUN, CBA3aHHbIE C
6e30MacHOCTbI0, 0COBEHHO BaXHble A1 COBMECTHbIX NMPUIOXEHMWIA.

é MPEAYNPEXAOEHWNE
[ns obecneyeHuns 6e3onacHoCTN NnepcoHana n obopyaoBaHns

Heobxoanmo NpoBeCTU OLEHKY PUCKa NMPUNoXeHUA.

BHMMaTENbHO 03HAKOMbTECH C KOHKPETHLIMU TEXHUYECKUMM AAaHHbIMWU, OTHOCALLMMUCS
K MOHTaXy 1 yCTaHOBKe, U pa3beputech B NpoLeaype NHTerpaumm 4o nepBoro
BKItoYeHus pobota UR.

OueHb BaxHO COGJ‘IIO,D,aTb BCe yKa3aHuA rno c6opKe, KOTOpbIE€ CoaepXaTCd B cnefyroumx
pasgenax HacTtodLlero pykoeoacrtea.

YBEAOMITEHUE

KomnaHus Universal Robots oTkasbiBaeTcs oT kakon-nubo
OTBETCTBEHHOCTU, ecnn poboT (60K ynpaBneHns ¢ NoABECHbIM
nynbTomM oby4yeHus unu 6e3 Hero) 6bin KakMM-NnM6o ob6pasom
noBpexaeH, nameHeH nnn moanduumnposaH. Universal Robots He HeceT
OTBETCTBEHHOCTY 3a yLep6, NPUYNHEHHBIN POBOTY MU MHOMY
o06opynoBaHuto B pesyribTaTe owmnbok NporpaMMmnpoBaHms,
HecaHKLMOHMPOBaHHOro AocTyna K po6oTty UR 1 ero cogepXxvmmomy mnm
HeucnpaBHOCTK poboTa.
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42.Tunbl coobweHnm 6e3onacHOCTH

Onucaxue Coo06LLeHns1 cucTeMbl 6e30MacHOCTY UCNOMb3YHTCA AJ1s TOro, YTo6bl 0603HaUYNTD
BaXHyto Hopmaumto. YTobbl o6ecneunTts 6€30nacHOCTb U M36exaTb TpPaBMUPOBaHUS
nepcoHana unu noBpeXaeHnsa U3aenvs, 03HakoMbTECb CO BCEMI COOBLLLEHUAMU.

NMPEAYNPEXAEHWE

O603Ha4YaeT onacHy cUTyaLmio, KoTopast MOXET MPUBECTU K CMEPTU
WNK cepbe3HbIM TPaBMaM, ECIN €€ HE YCTPaHUTb.

NMPEAYNPEXAOEHUE: SNEKTPUYECTBO

O603HayaeT onacHy CUTyaLMto, CBA3AHHYIO C 3/IEKTPUYECKIM TOKOM,
KoTopasi MOXeT NPUBECTU K CMEPTU UIN CEPbe3HbIM TpaBMaMm, eCniv ee
He yCTpaHuTb.

MPEAYNPEXAEHUE: TOPAYAA MOBEPXHOCTb

O603HauaeT onacHyo ropsaYyto NOBEpPXHOCTb, KOTOpas MOXET Bbi3BaTb
TpaBMy B pe3ysibTate KOHTaKTa Unu npubnuxeHns K Hem.

BHAMAHWE

O603Ha4yaeT onacHy cUTyaLmio, KoTopas MOXET NPUBECTU K
TpaBMaM, ECII1 €€ He YCTPaHUTb.

> B B P

3A3EMJIEHUE
O603HavaeT 3a3eMreHue.

|||—

SAWLUTHOE 3A3EMITEHUE
O603HavaeT 3alnUTHOE 3a3eMIIEHME.

YBEOOMITEHUE

O603HauaeT puck noBpexaeHns obopyaoBaHus Unu MHdopMaLumio, Ha
KOTOpY!o crieayeT 06paTuTb BHUMaHUe.

NMPOYTUTE PYKOBOOCTBO

0O603Ha4vaeT 6onee NogpobHyH MHpopMaLmMIo, K KOTOpon criepgyeT
0bpaTUTbCs B pyKOBOACTBE.

S = ©®
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4 3. MpepoctepeeHna nnpeaynpeXaeHms
obulero xapakrepa

OnucaHue Cne,u,yrou.l,me npenynpexneHna Moryt noBTOpPATbCA, MOACHATbCA N AEeTalIN3NpoBaTbCA B
nocneayrwwmx pasagenax.

Q NPEOYNPEXOEHUE
HecobntoaeHne nepeymcrneHHbiX HUXe obLLMX NpaBum TEXHMKKM 6e3onacHoCcTH
MOXET NPUBECTU K TPaBMe U CMEPTHU.

* YbepuTecb, 4TO MaHUNynaTop poboTta n MHCTPYMEHT (pabounii opraH)
HaZeXHo 1 6e30MacHO 3aKpenseHbl.

* Y6eauTech B HanM4mMm OCTaTOYHOro MecTa ans cBoboaHol paboThl
npunoxexus pobora.

* Y6eputecb, 4To NepcoHan 6yAeT 3alLMLLEH B TEUEHWE BCETO CPOKa
cnyx6bl po6oTa, BKtoYasi TpPaHCMOPTUPOBKY, YCTAaHOBKY, BBOZ, B
3KCnnyaTaumio, nporpamMmmmupoBaHue (06yyeHune), akcrnyaTaumio 1
“Cnonb30BaHWe, AEMOHTAX U YTUNNU3ALMIO.

* Y6eguTech, YTO NapameTpbl KOHGUrypaumm 6esonacHocT poboTa
HacTpOeHbl TaKMM 06pa3oM, YToGbl 06ecneunTb 3aLLmUTy NepcoHana, B
TOM YuCIIe TEX, KTO MOXET HaxoAUTbCs B Mpeaenax 4ocAraeMocTu
pob6oTa.

* He ucnonbayiTte poboTa, eCnm OH HaXoANUTCS B NMOBPEXAEHHOM
COCTOSIHUM.

* [Mpu paboTe c poboToM nsberarTe HoleHNst CBOGoAHOM oaexabl U
IOBEJIMPHbIX v|3,u,env||7|. Ecnn Y BacC AJIMHHbI€ BOJ10Cbl, 3aBAXUTE UX
c3agu.

* He npocoBbiBaiiTe nanbLibl 3@ BHYyTPEHHIOK KPbILLKY 6roKa
yrnpaBneHus.

* CoobLwwmTe nonb3oBaTenam 060 BCex OnacHbIX CUTyaLUsX 1
obecneymBaemoi 3amTe, 06 bACHUTE OrpaHUYEHNs 3aLUUTbI U
OCTaTOYHblE PUCKMW.

* Coo6LmTe Nonb3oBaTensM O PacnosioXeHUN KHOMOK aBapuinHOro
OCTaHOBa 1 0 METoAax aKTVBaLMM aBapuitHOro ocTaHoBa BO
BHELUTATHbIX CUTYyaLUSIX.

® I'Ipe,u,ynpep,vlTe, YTO nNepcoHars, 4To OHU OOJ1XHbl HGXOOUTbCA BHE 30HbI
nocAraemocCTun p060Ta, B TOM 4uClie Korga npuinoxeHune p060Ta TOJIbKO
rOTOBUTCA K 3anyCKy.

* [pu ncnonb3oBaHWUM NOABECHOTO MySibTa 00yYeHUs yUnTbIBaNTe
opvieHTaLuo poboTa, YToObl MOHMMAaTL, B KAKOM HanpasreHun oH
OyOeT oBuraTbCs.

* Cobniopanite TpebosaHusa ISO 10218-2.
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A

A\

NMPEAYNPEXAEHWNE

PaboTa ¢ uHCTpymeHTaMu (paboymm opraHamm), UMeLUMM OCTPbIE KPOMKM 1
(M) 30HbI 3aLLLEMITEHUA MOXET MPUBECTU K TPaBME.

* VHcTpyMeHTbI (paboyre opraHbl) He AOMXKHbI UMETb OCTPbIX FPaHen 1
30H 3aLleMeHus.

* MoryT noTpe6oBaTbCs 3aLUMUTHbIE MepYaTKN 1 (UNK) 3aLLUMTHBIE OYKM.

NPEOYNPEXOEHUE: TOPAYAA NOBEPXHOCTb

LnuTenbHbI KOHTAKT C TEMSIOM, KOTOPOE BbIAENAETCS MaHUMyNATOpoM poboTa
1 6510KOM ynpaBJieHnAa BO BpeMA aKcrtyaTaunn, MOXeET NpuBeCcTu K
ONcKoMopTy 1 Tpasme.

* He npukacaiitechk k po6oTy Bo BpeMs paboThbl 1 cpa3y nocre
3aBepLleHns paboTbl.

* lMpexpae Yyem HayaTb paboTy ¢ po6OTOM UMM NPUKACATLCH K HEMY,
npoBepbTe TeMMepaTypy Ha aKpaHe XypHarna.

* [anite poboTy oxnagmuTbCs, OCTaBUB Ero BbIKIFOYEHHbLIM Ha Yac.

BHUMAHUE

HeBbINnosHeHNe OLEeHKN PUCKa nepen MHTerpaumeﬁ n SKCFIJ'IyaTaLI,VIeVI MOXeT
YBENNYNTb PUCK TPaBM.

* I'Iepep. Ha4vasrioM akcriyatauuu nposegnuTte OueHKY PpUCKOB N CHU3bTE
BO3MOXHbI€ PUCKMWN.

* Ecnu B xoa4e OUEeHKMN PUCKOB onpeaesieHa 30Ha nepemMeLleHmna po60Ta,
3anpeliaeTcd BXoOUTb BHYTPb HEE UJTN KaCaTbCA NPUIoXeHua p060Ta BO
BpeMaA paGOTbI. YcTtaHoBuTe 3arpaxgeHusa.

* TpouTnTe MHdopMaLmio 06 OLLEEHKE PUCKOB.

BHAMAHWE

Ncnonb3oBaHue poboTa ¢ HeNpoBEpPEHHbIM BHELLHUM 060pya0BaHMEM NN B
HenpoBepPEHHOM MPUNOXEHUN MOXET MOBBLICUTb PUCK TPAaBMUPOBaHUS
nepcoHana.

* TpoBepsitTe Bce byHKUUM 1 NporpamMy po6oTa No oTAENbHOCTY.

* I'IphoMTe Vchbopmau,mo O BBOZ€ B 3KCniyatauuio.
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@

o

YBEOOMINEHUE

3anpeluaeTcs nogeepratb poboTa NOCTOSHHOMY BO3ENCTBUIO MarHUTHbIX
rnonemn.

* B cnyyae coyeTaHus UM coBMeCTHOM pa6oTbl po6oTa ¢ Apyrumu
YCTPOMCTBaMM, UMELLMMI BO3MOXHOCTb NOBpeauTb poboTa,
HacToATeNIbHO PEKOMEHAYETCS BbINOSHUTL NPOBEPKY BCEX (DYHKLIMIA U
nporpammbl po6oTa OTAENbHO.

NMPOYTUTE PYKOBOAOCTBO

Y6eauTech, 4TO BCE MEXaHUYECKOE U 3NEKTpUYeckoe obopynoBaHue
YCTaHOBEHO COTfTAaCHO COOTBETCTBYIOLLMM TPEOOBaAHUAM U NPeaynpexaeHusMm.

URS8 Long PolyScope X

39 PykoBoacTBO nonb3oBaTtens
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44 NHTerpaumsa MOTBETCTBEHHOCTb

Onucaxue NHdbopMaums B HACTOSALLEM PYKOBOACTBE HE COAEPXUT CBEAEHUIA O MPOEKTUPOBAHUN,
yCTaHOBKe, MHTerpaumm 1 aKcryaTauum npunoxeHus poboTa u He CoaepXuT
nHdopmaLmm 060 Bcem neprdeprintHom 060pyL0BaHNK, BKSAOLWMM Ha 6e30MacHOCTb
npunoxexusi pobota. MpoekTpoBaHNe 1 yCTaHOBKa NPUIOXeHus poboTa A0MXHbI ObITb

BbIMOJIHEHbLI B COOTBETCTBUU C TpGGOBaHVIHMVI 6e30mnacHoCTK COOTBETCTBYHOLNX
CTaHAapToOB U HOPMATUBHO-MPaBOBbIX aKTOB CTPaHbl YCTAHOBKU po60Ta.

INMuua, unterpupytolmne po6ota UR, HECYT OTBETCTBEHHOCTL 3a coGnioaeHne
[EVCTBYIOLLMX HOPMATUBHO-MPaBOBbIX aKTOB COOTBETCTBYIOLLEN CTPaHb! 1 3a
Hagexaltlee CHUXEeHNe pUCKOB, CBA3aHHbIX C NpunoxeHuem pobora. Jlio6oe
MCMOSIb30BaHNe v NPUMEHEHNe, KOTOPOE ABIISETCA OTKIOHEHUEM OT
NpeaycMOTPEHHOTO NPUMEHEHNSA, CHUTAETCA HEA0MYCTUMbIM UCMONb30BaHNEM.

npoBefeHVe OLEHKM pUCKa Afisl BCEN cUCTEMbI poGoTa;

YCTaHOBKa CBA3U C ApyrumMmu yCTpOI;ICTBBMI/I 1 AONOJIHUTES1IbHbIMU MepaMin
3alUMTbl, HEO6XOANMOCTb KOTOpPbIX onpenerieHa npu oueHKe pucka;

YCTaHOBKa npaBuJibHbIX HACTPOEK 6e3onacHoCcTU B nporpaMmMHOM obecneyeHuy;
obecnevyeHne HEM3MEHHOCTHU Mep 6e3onacHoCTH;

npoBepKa Toro, YTo NpuIioXeHne poboTa pa3paboTaHo, yCTaHOBMEHO U
WHTErpMpoBaHO Haanexatlimm obpasom;

pa3paboTka UHCTPYKLMIA MO IKCMTyaTauum;

yCTaHoBKa po60Ta C Hann4ynem COOTBETCTBYHOLLMX 3HAKOB U KOHTaKTHOM
MHopMaLmmn cOopLLKKaE;

XpaHeHve AOKYMEHTaLMW, BKIoYasi OLLEHKY prcKa NpUoXeHus, aHHoe
PYKOBOZACTBO M COOTBETCTBYIOLLYHO AOMNOSHUTENBHYI0 AOKYMEHTALMIO.

45 KaTeropun octaHoBa

OnucaHue

B 3aBucHMOCTM OT 06CTOATENBCTB POHOT MOXET 3a4EACTBOBATL TPU 3a4aHHbIX TUNa
KaTeropui octaHoBa cornacHo TpebosaHusam IEC 60204-1. [laHHble KaTeropun onucaHbl
B crnieaytollen Tabnuue.

Kateropuu
OnwucaHuve

ocTaHoBa

Kateropus

P Onwncanue

OCTaHoBa

0 OctaHoBuTb poboTa B HOpMaribHOM U ynpaBnsemMom pexume. 1

9 *OcTaHoBUTb poboTa, He OTKIoYas nogavy NUTaHUs Ha NPUBOALI U
COXpaHss TpaekTopuio. 2

Mopaya NUTaHWs Ha NPUBOAY COXpaHAETCA Nnocsie 0CTaHOBKM poGoTa.

PykoBoacTBO nonb3oBartens 40 URS8 Long PolyScope X

© Universal Robots A/S, 2009-2025. Bce npaBa 3aLLM1LLEHbI.



© Universal Robots A/S, 2009-2025. Bce npaBa 3aLLMLLEHbI.

R
UNIVERSAL ROBOTS 5. Moabém 1 paboTa ¢ getansmm

S.Moavémmn pabotac agetanamm

OnucaHue MaHunynsaTopbl poboTa 6bIBaloT pa3HbiX pa3mMepoB 1 Beca, M03TOMY BaXHO
UCnonb30BaTb METOAL! MOABEMA U MEPEMELLEHUS, COOTBETCTBYIOLLME KOHKPETHOM
Mozenu. 34ech Bbl HAWAEeTe UHGOPMALMIO O TOM, Kak NOAHUMATL U NepemMelLaThb
po6oTa 6e3onacHbIM 06pa3om.

MNpaeuna 1. TpaHcnopTupoBaTb poboTa Ha NnoLaaKy Heob6XxoAMMO C MOMOLLbIO BUITOYHOMO
nogbemMa u norpy34yuka.
nepemMeLleHna 2. OTkpoviTe KOpobKy C poboTOM, Kak MoKa3aHO Ha PUCYHKE.

4 /

URS8 Long PolyScope X 41 PykoBoacTBO nonb3oBaTtens
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4. [locTaHbTe MaHUMNYyNATOP po60Ta n3 K0p06KI/1 C NOMOLLIbIO peMHA N KPpHoKa.

é BHUMAHWE
Mpu noabeme Gonee TAXENOro MaHUMynaTopa poboTa MCnonb3ynTe
noAbeMHOE YCTPONCTBO.

5. Tocne nogbema po6oTa NpuaepXxnBainTe ero, YTobbl NOBEPHYTb U MOABECUTL TakK, Kak
rnokKasaHo Ha PUCYHKe.

PykoBoacTBO nonb3oBaTens 42 URS8 Long PolyScope X
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MoHTax
MaHunynaTopa
poboTa

MaHunynatop po6ota MOXeT 6bITb yCTaHOBNEH OOKOM, B NEPEBEPHYTOM MOMOXEHUM
Unu nog, yrrom (+45°).

MoHTax 6okom YrnoBomn MOHTax (+45°)

MoHTax B NnepeBepHyTOM MONTOXEHUN

URS8 Long PolyScope X 43 PykoBoacTBO nonb3oBaTtens
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1. YcraHoBuTe MaHUNYyIATOP po60Ta. 3aTaHUTE BUHTbI C KpyTALWMM MOMEHTOM COorjlaCHO
pyKoOBOACTBY NOJiIb30BaTENA.

2. CHUMUTE peEMEHD.

3. Bkntouute poboTa 1 nepeMecTuTe nieyeBoe CoUsieHeHre B HyXXHOe NofoXeHue.

YBEOOMITEHUE
[na moHTaxa 6OKOM BKtoYaTb MUTaHMe poboTa He HYXHO.

4. BepHuTe peMeHb Ha MecTo.

PykoBofacTBo nonb3oBaTerns 44 URS8 Long PolyScope X
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51.maHunynaTtop poboTa

Onucaxue B 3aBucuMMOCTU OT Beca MaHUNynATop po6oTa MoryT NepeHoCUTb OAUH UNn ABa
yernoBeka (ecnu cTpona He npegocTaeneHa). Ecnu ctpona npegocTasneHa,
HeobxoauMo 06opynoBaHve s nogbemMa 1 TPaHCNOPTUPOBKMU.

511. Ncnonb3oBaHMe KPYrnom cTponbl

OnucaHue Kpyrnas ctpona npegocTaBnsieTcsi KomnaHuen UR 1 BXOAMT B KOMMMEKT NOCTaBKM
po6otoB cepumn UR.
Mo 3aABNeHMIO NPOM3BOAMTENS, Kpyrnasa CTpona COOTBETCTBYET CNeAy LM
cTaHpapTam:

* EN 1492-1:2000+A1 :2008 TekcTunbHble cTponbl. besonacHocTb. MNMnockue
TKaHble JIEHTOYHbIE CTPOMbl U3 XMMUYECKMX BOSIOKOH OBLLEr0 Ha3HauYeHuUs.

* EN 1492-2 :2000+A1 :2008 TekcTtunbHble cTponbl. besonacHocTb. Kpyrnbie
CTPONbl N3 XMMUYECKUX BOSTOKOH O6LLIEr0 Ha3HAYEHNs.

é NPEOYNPEXOEHUE
Vcnonb3oBaHue KosbLEeBOW CTponbl 63 ocMOoTpa MOXET NPUBECTM K TPaBME.
* OcwmaTpuBanTe CTpony A0 1 NOCre NCNOSIb30BaHUSA.

* [lo BO3MOXHOCTM OCMaTp1BanTe CTPONy BO BPEMS UCMONb30BaHUS.

é NPEOYNPEXOEHVE
Mcnonb3oBaHue NOBpeXAeHHON KPYrioi CTPOMNbl MOXET NPUBECTU K TpaBMeE.
* BHMMaTenbHO ocMaTpuBaiTe CTpony nepen UCNosib30BaHNEM.

M 3anpeu.|,aeTc;| ncnosib3oBaTb CTpOny, eClin OHa TpeCHyna, nopsajiacCb
nnny Hee pa3owincCb LWBbI.

* 3anpeLyaeTcs UCMONb30BaTb CTPOMY, ECIN €CTb NMPU3HAKM TEMNOBOIO
noBpeXaeHus.

é BHUMAHWE
HenpaBunbHoe xpaHeHue 1 (Unu) obpalleHne MoryT NPUBECTU K NMOBPEXAEHNIO
KpPYrnow CTporbl.

* He nopggepranite cTpony BO34ENCTBUIO KUCIOT M OCHOBaHUN.
* 3alwmuante cTpony oT BO34ENCTBUA OCTPbIX KPAeB U TPEHNS.

* He 3aBA3bIiBanTe y3nbl Ha CTpoOre.

URS8 Long PolyScope X 45 PykoBoacTBO nonb3oBaTtens
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YBEOOMIMEHUE
B Bawem pervioHe MoryT 6biTb 0cobble NpaBuia B OTHOLLEHWM NPOBEPKU

noabeMHoro o6opyaoBaHus.

* CobniogaliTe MecTHbIe NpaBuna KacaTenbHO NPOBEPKMU MO LEMHOIO
obopynoBaHus.

* CobniogaiiTe MecTHble NpaBuna KacaTenbHO YacToThbl MPOBEPKU
NoAbEMHOro 060pyA0BaHUS.

Tabnuua OnucaHune Kpyrnoro ctpona

OnemeHT Kpyrnas ctpona 1T x 1M/2M
Liset ®uroneToBbin (cornacHo EN
1492-2)
Martepwan Monuactep
. _ 11,0 (1000 k1) Mpsmon D

KoadhduumeHT npenensHon paboyen NoALEM
Harpy3ku "

py 0,8 (800 KT) MeTtneson 3

3auen

5.2.BnoKynpaBieHNA NNOABECHON NYNbT
obyyeHun

OnucaHue Brok ynpaeneHus u nofBecHo MynbT 06yYeHNs MOXET nepemMelLaTb OAMH YenoBekK.
Bo Bpemsi ncnonb3oBaHusi Kabenu creayeT CKpyTUTh U 3addUKCMpPOBaTh BO M3bexaHue
CNOTbIKaHUS.

PykoBoacTBO nonb3oBartens 46 URS8 Long PolyScope X
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5. MNoabém n pabota c geTanamm

URS8 Long PolyScope X
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©.CHbopKa M MOHTaA X

OnucaHue YcTaHoBWTe 1 BKITOYMTE pblvar poboTa v 6ok ynpaBneHus, YTobbl HaYaTb
ncnonb3oBaTb PolyScope.

C6opka B nepByto ouepesib HyXHO cobpaTb MaHUnynaTop po6oTa, 610K ynpaBneHns 1 NOABECHOW
poboTta nynbT 06yyeHus.

1. N3Bnekute MaHUNyJATOop po60Ta n 6ok ynpasJieHnA N3 ynakoBKW.

2. YcTaHoBUTE MaHMMNynAaTop poboTa Ha NMPOYHY0, HE MOABEPXEHHYIO BUGPaLUK
MOBEPXHOCTb.

YcTaHoBuWTe 610K ynpaBrieHnsl Ha ero onopbl.
MopkntounTe kabenb poboTa K MaHUNynNATopy poboTa 1 6yoKy ynpaBneHus.

MopkntounTe ceTeBom LWHYP (CUNOBON kabenb) 6rioka ynpaBneHus.

é NMPEAYNPEXAEHUE
Ecnu He 3akpenunTb MaHWUnynsaTop poboTa Ha CTabuibHOWM NOBEPXHOCTH,

3TO MOXET NPUBECTU K TPaBMe B pe3yribTaTe najaeHus poboTa.

* MaHunynstop poboTta AonXeH 6biTb 3aKpeneH Ha cTabunbHom
MOBEPXHOCTMU.

PykoBofacTBo nonb3oBaTerns 48 URS8 Long PolyScope X
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6.1. KpenneHne maHunynatopa poboTa

OnucaHue 175.50
Mounting pattern
for UR15 Base
[#]¢ 00s[A[D]
6x MI10 - é6H
ﬂ Recommented alignment pin hole:
28 ké for Pin @8hé
[Zo.0s]
abapuTsl poboTa f/15 MOHTaxa 1 cxema pacriosloXeHUs OTBEPCTUN HA HEM.
Mpouenypa NPEAYNPEXOEHUE
OTKJIOYEHUsA A A
MaHunynaTopa HeoxwunaaHHbIN 3anycK 1 (UNun) ABUXEHME MOTYT NPUBECTU K TpaBMeE
po6ota * [ns npenoTBpalleHna HesannaHMpoBaHHOro 3arnycka poboTa

npu MOHTaxe n geMoHTaxe OTKMYanTe ero 3apaHee.

1. B neBoW 4acTu HUXHEro KOJTOHTUTYNa HaXMuUTe 3Ha40K COCTOAHUA p060Ta n
BKJTROUNTE MaHUNYITIATOP p060Ta.

LlBeT 3Ha4yKa CMEHUTCA C 3eN1leHOro Ha 6enbiin.

2. BbikntounTe 60K ynpaBieHns: HAXXMUTE KHOTMKY NUTaHUsA Ha NOABECHOM
nynbTe 06yYeHus.

3. Ecnu nosiButcs ananorosoe okHO «3aBeplueHne paboTbl», HaXMUTe
BLIKIIOUMTBL NUTaHKe.

Tenepb MOXHO BbINOMHUTbL CrEAYOLLEE:
* OTCcoeanHUTb CUNOBOI Kabernb (LHYpP NUTaHWs) OT PO3ETKN.

* MopoxpaTk 30 cekyHA, Noka poboT He COPOCUT HAKOMIEHHYIO SHEPTUIO.

URS8 Long PolyScope X 49 PykoBoacTBO nonb3oBaTtens
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KpenneHue 1.

MaHunynaTopa

poboTa 5
3.

MomecTnTe MaHMnNynATop poboTa Ha MOBEPXHOCTb, rAe OH OyAeT YyCTaHOBEH.
[MoBEPXHOCTb [OSKHA 6bITb POBHOM U YNCTOMN.

3aTaHuTe wecTtb 6onToB M10 knacca NpoYHOCTU 8.8 C MOMEHTOM 3aTAXKKN 45
H- ™.

(3HaveHuss MomeHTa nameHeHsl, SW5.18. B npeabigyLmx nevyaTHbIX BEPCUAX
OynyT opyrue 3Ha4YeHus.)

Ecnu TpebyeTcs TOUHbI NOBTOPHbIA MOHTaX poboTa, UCnosib3yinTe 0TBEpCTUE
@ 8 MM 1 na3 @ 8%13 MM C COOTBETCTBYIOLLMMMW YCTAHOBOYHbBIMY LUITU(PTaMM
ISO 2338 @8 h6 B MOHTaXHOW nnacTuHe.

PyKOBOﬂ,CTBO nonb3oBaTend
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6.2.NMopnbop cTaHUHDI

OnucaHue KOHCTpyKUMS (CTaHWHa), Ha KOTOPOI KPenuTCcs MaHUNynsTop po6oTa, SIBNAETCS BaXHOW
YyacTbio yCTaHOBKM poboTa. CTaHuHa A0MXHa GbiTb NPOYHON 1 He NoJBepraTbCcs
BMOpPALIMAM OT BHELLHUX UCTOYHUKOB.

CouneHeHus poboTa co3aatoT KPYTALLMIA MOMEHT, KOTOPbIV NepemMeLlaeT 1
oCcTaHaBnMBaeT MaHunynatTop poboTa. MNpu HopmasnbHOI HeMpepbIBHON paboTe 1 Npu
OCTaHOBKE KpYTSLLIMe MOMEHTbI COUNIEHEHUI NepeaatoTcs Ha CTaHUHY poboTa
crnegyowmm obpazom:

* Mz: MOMEHT ocn Z OCHOBaHMUSI.
* Fz: cunbl BOONb ocn Z OCHOBaHUA.
* Mxy: HaKIOHHbIA MOMEHT B NI06OM HanpaBieHMM MITIOCKOCTU Xy OCHOBAHWSI.

* nyZ cuna B ntobom Hanpas1€HUN NITOCKOCTN Xy OCHOBaHuA.

OnpegeneHne cuiibl 1 MOMEHTAa Ha ¢hsiaHLe OCHOBaHMSI.

URS8 Long PolyScope X 51 PykoBoacTBO nonb3oBaTtens
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Mopn6op
CTaHMHbI

BennunHa Harpy3ok 3aB1cuT OT MoZenu poboTa, nporpamMmMbl ¥ MHOXECTBA MHbIX (DaKTOPOB.
Mpwu BbIOOPE CTaHUHbI CNEeAYET YYNTbIBaTb HAarpy3ku, KOTopble co3gaeT MaHunynaTop poboTa
BO BpeMsi HopMasibHOWM HenpepbiBHOM paboTbl 1 BO Bpems ocTaHoBa kaTeropuin 0, 11 2.

Bo Bpemsi ocTaHOBa couneHeHnst MOryT NpeBbillaTh MakCMMasibHbIA HOMUHAMNbHBIM paboynii
KpYTALLMIA MOMEHT. Harpyska rnpu ocTaHOBKe He 3aBUCUT OT TUMa KaTeropmm ocTaHoBa.

B cneayowmx Tabnmuax ykasaHbl MakCMMarbHble HOMUHASbHbIE HAarpy3ku Npy ABUXEHUSAX B
HauxygLlem cnyyae, yMHOXEHHbIe Ha KO3(hPULUMEHT 3anaca NpoYHocTh 2,5. PeanbHble
Harpysku He ByayT npeBbIlWaTh 3TV 3HAYEHUS.

Mogenb poboTa Mz [H- Mm] Fz[H] Mxy[H- M] Fxy [H]

URS8 Long 1310 2240 1690 1380

MakcumarbHble KpyTSLLMe MOMEHTbI B COYSIEHEHUSIX BO BpeMsi ocTaHoBa kateropum 0, 1u 2.

Mogenb poboTa Mz [H- Mm] Fz[H] Mxy[H- M] Fxy [H]

URS8 Long 1090 1870 1170 1100

MakcumarbHble KpYTALLME MOMEHTbI B COYSIEHEHUSIX NPy HOPMaJsibHow paboTe.

HopmanbHble paboune Harpysku, Kak NpaBuiio, MOXHO YMEHbLUWUTb 3@ CHET CHUXEHUS
NpeaenoB yCKOpeHus couneHeHmnn. @aktnyeckme paboyme Harpy3kum 3aBUCAT OT MNPUITOXEHUS
1 nporpaMmbl po6oTa. [nsi OLEeHKM OXMAAEMbIX HAarpy30K B KOHKPETHOM MPUITOXEHUN MOXHO
ucnonb3oBatb URSIim.

PykoBofacTBo nonb3oBaTerns 52 URS8 Long PolyScope X
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3anac Bbl moxeTe peann3oBaTb AO0MNOJIHUTENIbHbIE 3anachbl No 6e30I'IaCHOCTM. |-|pl/l 3TOM
bl MO peKomeH,u,erTcn I'IpI/IHFlTb BO BHUMaHUe cnep,yrou.me KOHCprKTI/IBHbIe coo6pa>|<eva:
6e3on

acHoc * CraTuyeckas XecTKOCTb. HejocTaTouHO XecTkasi cTaHuHa 6yaeT npornbatbes npu

™ ABVIXEeHMU poboTa, ¥ MaHUNynsaTop po6oTa He CMOXET NMOMacTb B HAMEYEHHYH0
KOHTPOJIbHYH TOYKY WU MPOWTK MO yKa3aHHOMY NyTu. HefocTaTok cTaTuyeckom
XECTKOCTU TakxXe MOXET YXYALUTb NpoLecc o6yyYeHns ¢ UCrosib30BaHNeM CBOGOAHOro
NMPUBOAA U 3aLUMTHBIA OCTaHOB.

* [OuMHamMn4yecKas XecTKocTb. Ecnu yactoTa konebaHuit CTaHUHbI COBNaAaeT C YacToTON
OBUXEHUN MaHunynsaTopa poboTa, BcA cMcTeMa MoXeT pe3oHMpoBaTh, Co3AaBast
BrieyaTneHune, 4To MaHunynsaTop pobota BubpupyeT. HepoctaTtok AMHaMUYeCKo
XECTKOCTU TaKXe MOXET NPUBECTYU K 3aLLUMTHOMY OCTaHOBY. MnHMManbHasi pe3oHaHCHas
yacToTa CTaHMHbI JOMXHa cocTaBnAaTb 45 L.

* YctanocTtb. Moabupatb CTaHWHY HEO6XOAMMO COrfAacHO OXMUAAEMOMY CPOKY CryXObl 1
LUMKNam Harpy3Kku BCEN CUCTEMBI.

é NPEAYNPEXAOEHUE
* OnacHOCTb ONPOKMAbIBaHUS.
* OKcnnyaTauMoHHbIE Harpy3Ky MaHunynsTopa poboTta MoryT NnpuBecTy K

ONnpoKnabiBaHUKO NOABUNXHbIX nnachopM (CTOJ'IbI, MOOUNbHbIE p060TbI
nT. ,D,.) N CTatb FIpI/I‘-IMHOFI HeCYaCTHbIX Clly4YaeB.

* YpenuTe npuopuTeTHOE BHMaHVe 6e30nacHOCTU: NpUMUTe
HeobxoAMMble Mepbl, KOTOPbIe NMO3BOMNAT UCKITYUTb ONPOKMAbIBAHNE
NOABUXHBIX NNaThopM.

C} BHUMAHWE
* Ecnu poboT ycTaHOBMNEH Ha BHELLIHEN OCK, YCKOPEHWSA 9TON OCU He
JOIXHbI ObITb CANLLKOM BbICOKUMW.

I'IporpaMMHoe obecrneyeHve po60Ta MOXEeT KOMNeHCnpoBaTb YCKOpEeHne
BHELUHUX OCen — I/ICI'IOJ'Ib3yl7ITe KOMaHAy CueHapua:
set base acceleration ()

* BbICOKME YCKOPEHMUsI MOTYT NMPUBECTU K TOMY, 4TO poboT ByaeT
BbIMOJTHSATb 3aLUMUTHBI OCTAHOB.

URS8 Long PolyScope X 53 PykoBoacTBO nonb3oBaTtens
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0.3.0nncaHne MOHTAaXa

OnucaHue
dnaHey gns
noacoeanHeHus
WHCTPYMEHTa

NmetoTca YeTbipe oTBEpCTUS ¢ pe3bboit M6 ansi ycTaHOBKU
dnaHua ans noacoeguHEHNs MHCTpPYMeHTa. MOMEHT 3aTAXKM
6onToB M6 knacca npoyHocTu 8.8 coctaenseT 8 H- m. [1ns
TOYHOrO PacronoXeHWs UHCTPYMEHTA UCTONb3YHTe WTUMT B
OTBEPCTUM AnamMeTpoM 6 MMm.

6ok ynpaeneHus

Bnok ynpasneHua MOXHO NOBECUTb Ha CTEHY UMW pa3MeCcTUTb Ha
nony.

MoaBecHoOM NynbT
obyyeHun

MoaBecHom NynbT 06y4YeHNs MOXHO NOBECUTb Ha CTEHY UK
pa3mMecTuTb Ha broke ynpaeneHus. Ybeantecn, 4To kabenb He
CO3[aeT OMacHOCTU CMOTKHYTbCS. Bbl MoXxeTe npuobpecTu
[OMONHUTENbHbIE KPOHLUTEWHBI A1 MOHTaXa 6/10Kka yrnpaBnieHus
1 NOABECHOrO NysfbTa 06y4eHus.

é MPEAYNPEXAOEHNE
YcTaHoBKa 1 akcnnyaTauma poboTta B yCNOBUSX, NPEBbILLAIOLLMX XapaKTepcTUKM
pPEeKoOMEH0BaHHOrO Krnacca 3aLmTbl, MOXET NMPUBECTU K TpaBMe.

* YcraHoBka poboTa AoXHa NPOXoAnTb B YCIIOBUSAX, OTBEYAOLLMX
TpeboBaHMAM Kflacca 3alumThl. 3anpeLaeTcs aKkcnnyartaumsa poboTa B
YCIOBUSAX, KOTOPbIE HE COOTBETCTBYHOT KNACCy 3aLLnTbl MaHUMyNATOpa
po6oTa (IP65), noaBecHoro nynsta 06yyerus (IP54) n 6noka
ynpasneHnus (IP44).

ﬁ NPEOYMNPEXOEHUE
HeycToitunBast ycTaHOBKa MOXET NPUBECTU K TpaBMaM.

* Ob6nazaTtenbHO crneanTe 3a TeM, 4Tobbl AeTanu poboTa 6bIn NPaBUIBHO U
HaZleXXHO YCTaHOBJEHbI U 3aKPENJIEHDI.

PyKOBOﬂ,CTBO nonb3oBaTend
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6.3.1. MoHTa 6n10Ka ynpaBaeHuUn

MoHTax BY Ha [ns moHTaxa 6rnoka ynpaBneHuns UCnosnb3ynTe NoKa3aHHbIN HAXE KPOHLUTENH U3
CTeHe KOMMMeKTa nocTaBkm poborTa.
YCTaHOBUTE KPOHLUTENH Ha CTEHe, 3aTeM MOBECbTE 6II0K YNPaBneHns Ha KPOHLUTENH €
MOMOLLbI0 KPEMEXHBIX LUTBIPEN.

35 289 35

N i

410

- O
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©.3.2.3a30p 6noKaynpaBaeHuUa

OnucaHue MoTok ropsyero Bo3ayxa B 6510Ke ynpaBneHns MOXeT NPUBECTU K HEMCMPaBHOCTH
obopynoBaHua. ns Hagnexallemn LMpKynsauum Bo3ayxa ¢ Kaxaomn CTOpoHbl 6r1oka
ynpasneHus Tpebyetca 3a3op MUHUMYM 200 MM.

1 200 mm

é MPEAYNPEXAOEHUE
Bnara B 6510Ke ynpaBrnieHnss MOXET NPUBECTN K CMepTeSbHOW TpaBMe.

* Y6eputech, 4T0 610K ynpasJrieHna n Kabenu He KOHTakKTUPYKT C
XKNOKOCTAMMN.

* Ycnoswus pacnonoxeHus 6noka ynpasneHus (1P44) nonxHsol
COOTBETCTBOBATb €ro KIaccy 3alUuThbl.
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©.4.Paboyas 30Ha npaboyee NpoCTPaAaHCTBO

Onucaxue Paboyas 30Ha — 3T0 AManasoH ABUXEHUIA MOSTHOCTLIO BbIABVMHYTOMO MaHUMynsTopa
po60oTa Mo ropusoHTany 1 Beptukanu. Paboyee NpocTpaHCTB — 3TO MECTO, rae po6oT
JOIXeH PYHKLMOHMPOBaTb.

YBEOOMINEHUE
Ecnu He yunteiBaTb pabouyto 30HY 1 pabodee npocTpaHCcTBO poboTa,

9TO MOXET NMpUBECTU K MOBPEXAEHUIO UMYLLLECTBA.

Mpu BbIGOpE MecTa Af19 MOHTaxa po6oTa He06X0AMMO YHeCTb UMNMHAPUYEcKoe
MPOCTPAHCTBO HEMOCPEACTBEHHO HaA, U NMOJ OCHOBaHVeM poboTta. MIHCTpyMeHT He
crnegyet NpubnuxaTb K yKazaHHOMY LMNMHOPUYECKOMY NMPOCTPaHCTBY: 3TO NMPUBOAUT K
CNULLKOM ObICTPOMY ABUXEHUIO COUNTIEHEHUI, A@aXe KOrAa MHCTPYMEHT ABUXETCS
MeAJIeHHO, YTO MOXET CHU3UTbL 3hHEKTUBHOCTL paboTbl poGoTa 1 3aTPYAHUTb
NpoBeAeHNE OLEHKMN PUCKOB.

YBEOOMITEHME

MepemelleHne MHCTPYMeHTa BONN3M LMIIMHAPUYECKOrO NMPOCTPaHCTBa
MOXET NPUBECTYU K CIIULLKOM GbICTPOMY NepeMeLLEeHNI0 COUNTEHEHWIA,
n3-3a Yero poboT MOXeT nepectaTb PYHKLMOHUPOBATb U NMPUYNHUTD
MaTepuanbHbIi yLepo.

* He npubnuxaiTe UHCTPYMEHT K YKa3aHHOMY LIUIIMHAPUYECKOMY
MPOCTPAHCTBY, Aaxe eClnu OH ABUXETCA MeAJIEHHO.
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LLMHI/IHLI,pI/ILIeCKoe NPOCTPaHCTBO HAaxoAUTCA KakK HenocpeaCTBEHHO HaA, Tak 1 No4 OCHOBaHUEM
p060Ta. Po6oT MoxeT gocturatb TOYKM Ha pacCcToAaHUNn 1750 MM OT COYNEHEHMA Ha OCHOBaHUM,

Cnepeam Mop yrnom
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6.4]1. NpepoTBpauw,eHne BbIXxoaa BOCOOYO TOYKY

OnucaHue Ocobasn Touka — 3TO NONOXEHNE, KOTOPOE OrpaHMYMBaET ABUXEHNE N BO3SMOXHOCTb
nosnumnoHnpoBaHnsa poboTa. Ecnv manunynatop poboTa npubnmxaercs K 0co6oit Touke
nnn noknaaeT ee, OH MOXeT NnepecTtaTb ABUTraTbCA UK COBEPLLUATb O4YEeHb pe3kne 1
6bIcTpble aBuxeHus. [Mpu pasmelleHnn poboTa B paboyeii 30He 1 onpeaeneHnm
paboyero NPoCTPaHCTBA BaXHO yYMTbIBAThb NOJIOXEHUE B 0COGON TOUKE, OMncaHHoe
HUXe.

é NPEAYNPEXAOEHUE
Y6enmTech B TOM, 4TO ABUXEHME poboTa B6NN3K 0coboi TOUKM He

€034aeT ONacHOCTU AJ1s NoAei, HAaXOAALWMXCSA B paanyce AenNCTBUsA
MaHunynsaTopa po6oTa, paboyero opraHa v 3aroToBKMW.

* YcraHoBuTE npeanernbl ©6e3onacHocTu ans CKOPOCTU N YCKOPpEeHUA
JIOKTEBOIo Co4JieHEHUA.

MpuynHbI NosBREHNA 0coboi TOUKU B MaHunynsitope poboTa:
* BHelwHuin npeaen paboyen 30HbI.
* BHyTpeHHuIn npenen paboyen 30HbI.

* PacnonoxeHue 3anacTbA.

BHewwHui Ocobasn Touka BO3HMKAET NOTOMY, YTO pO6OT HE MOXET [OCTMYb HEOGXOAMMOro
npegen PacCTOSHUSI U BbIXOAUT 3a Npeaerbl MakCUMarbHON paboyen 30HbI.

pabouyeir

30HbI. Kak aToro nsbexartb: pacnonoxute 06opyaoBaHne BoKpyr poboTta Tak, 4Tobbl OHO He

BbIXOAMIO 3a npeaersbl DEKOMGH,D,OBaHHOVI pa6oqel7| 30HblI.
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BHyTpeHHuU#
npegen
paboyei 30HbI.

PacnonoxeHue
3anAacTbA.

Ocobas To4ka BO3HMKAET NOTOMY, YTO ABUXEHUSI MPOUCXOLAT NPSIMO HaZ, Ui Nog,
OCHOBaHMeM poboTta. 3To NPUBOAUT K TOMY, YTO MHOIMe NOo3uLUM U OpUeHTaLnm
CTaAHOBATCS HEAOCTYMHBLIMMU.

Kak aToro nsbexarb: 3anporpammMupyiTe 3agady poboTta Takum o6pa3om, YTobbl He
6bINo HEO6GX0AMMOCTM PaboTaTh B LIEeHTParibHOM LMIMHAPE UMK PAOOM C HAM. Takxe
MOXHO YCTaHOBWTb OCHOBaHWE pob0Ta Ha roOpU30oHTasIbHYIO MOBEPXHOCTb Tak, YToGbI
MOBEPHYTb LEHTPasbHbI LUITMHAP U3 BEPTUKASNbHOIO B FOPU30HTaNbHOE NOooXeHNe,
CMECTMB €ro Aarnblle OT BaXHbIX A1 334341 30H.

3OTa ocobas TouKa BO3HMKAET MOTOMY, YTO COUYSIEHEHME 2 3aNACTbsA BpaLLaeTcs B TOM
Xe MM0CKOCTU, YTO U couneHeHre 1 nneya, NOKTA U 3anAcTbsA. ATO OrpaHUYNBaET
[AManasoH ABUXEHUS MaHUNynsTopa po6oTa HE3aBUCUMO OT paGoyei 30HbI.

Kak aToro nstexaTtb: KOMMNOHyWTe 3afady poboTta Tak, 4Tobbl He BbINo
HeobXoAMMOCTU pa3MeLlaTh 3ansacTbs poboTa ykasaHHbIM 06pa3oM. Takxke MOXHO
CMEeCTUTb HanpaBfieHNe UHCTPYMEHTA, YTOObI OH MOT YKa3bIBaTb FOPU30HTanbHO 6e3
npo6sieM ¢ pacrnonoXeHMeM 3ansiCTbs.

6©.4.2.CTauMoHapHas unepeaBuKHasa yCTaHOBKA

OnucaHue

MaHnunynatop poboTta AonxeH 6biTb yCTaHOBMNEH HAaAEXHO, YTOObI 06ecneunTb
yCTOI7IHI/IBOCTb npu To6bIX OBUXEHUAX, He3aBUCUMO OT BMa YCTAaHOBKW: CTauMOHapHaa
(MaHUNynATOp 3aKpensieH Ha CTaHUHe, CTEHE UM NOJY) UM NOABWXHAas (NMMHENHas oCb,
Tenexka unum MobunbHoe 0CHOBaHUE).
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6.5.MoaKknoyeHne pobota. ® naHuesblM Kabenb
OCHOBaHMUA

OnwucaHue B aToM nozpasperne onuckiBaeTca NOAKM0YEHE MaHWNynaTopa po6oTa, HaCTPOEHHOro
Ha pa3beM raHLEeBoro kabens oCHoOBaHMsS.

Pasbem ®dnaHueBbI kKabenb 0CHOBaHUS MOAKIIOYAET MaHUMynNATOp poboTa K 610Ky

cdnaHueBoro ynpaeneHus. Kabenb poboTa nogkntoyaeTcs K pasbemy rnaHueBoro kabens

kabens OCHOBaHUSI OfHUM KOHLIOM U K pa3bemy 6rioka ynpaBneHus — Apyrum.

OCHOBaHusi 3admKcnpoBaTb pa3beMbl MOXHO MOCIe TOro, Kak 6yaeT yCTaHOBNEHO COeAMHEHME C
pob6oToM.

ﬁ BHAMAHWE
HenpasunbHoe nogknoveHne pobota MOXeT NPUBECTM K OTKITIOHEHUIO
nMTaHna MaHunynaTopa.

* 3anpewaeTca yanMHATL kabenb po6oTa ¢ MOMOLLbIO APYroro
kabens poboTa.

YBEOOMNEHUE
MoakntoyeHne hraHLeBoro kabens 0OCHOBaHMA HanpsiMyto K 6510Ky

yrnpaBJiEHUA MOXET NpuUBECTU K NOBPEXOEHNIO O60pyﬂ,OBaHVIﬂ nnn
nMmyLiecTBa.

* 3anpeullaeTtca nogknoyaTh chraHueBbl Kabenb OCHOBaHUS
HanpsMyto K 610Ky ynpasneHus.
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6.6.MNoakntovyeHne pobota.Kabenb poboTa

OnucaHue B sTOoM noapasaene onucbiBaeTca NOAKIYEHNE MaHUNysTopa poboTa, HACTPOEHHOrO
Ha (OUKCUpPOBaHHbIN 6-MeTpOoBbIN Kabenb poboTa.

MopknioyeHune YUT06bI 06neryntb dmkcaumto kabens nocne NoaKmYeHNs, MOXHO NOBEPHYTb Pa3beM
MaHunynsTopau BrpaBso.
6noka .

YcTaHoBUTE coeiHEHNE C po6OTOM, NOAKIIOYMB MaHUMNYNSATOP K 610Ky
ynpasneHus ynpasrieHus C NOMOLLbI0 Kabensa po6oTa.

* [NoakntounTe n 3akpenuTe kabenb oT poboTa K pa3beMy B HUXHeN YyacTu 6noka
yrnpasneHus (CM. HUXe).

° I'Iepep, BKJTKOHEHMEM MaHUNynAaATopa p060Ta OBaXbl MOBEPHUTE pa3beEM,
4YTOObI NpPoOBEPUTb, HAAEXHO JTN 3aKpernyeH Kabernb.

é BHUMAHUE
HenpasunbHoe nogknioyeHne poboTa MOXET NPUBECTM K OTKIIOYEHMNIO NUTaHNA
MaHuUnynaTopa.

* 3anpeLyaeTcs oTKo4aTh Kabenb poboTa Npu BKIHOYEHHOM
MaHUMNyNsiTope.

* 3anpelwaetcs yanMHATb U BHOCUTb U3MEHEHWS B OPUTMHASIbHBIN
kabernb poboTa.
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6©./.MoAKNIOYEHNE KITEKTPUYECKOM ceTun

OnucaHue CunoBoii kabenb K 610Ky ynpaBneHus OCHaLLEH CTaHAapTHbIM wTencenem IEC Ha
KOHLLE.

@

YBEOOMITEHUE

* B pamkax IEC 61000-6-4, rnasa 1: «This part of IEC 61000 for
emission requirement applies to electrical and electronic
equipment intended for use within the environment of existing
industrial (3.1.12) locations».

* |[EC 61000-6-4, rnaea 3.1.12, «industrial location»
(MpombILneHHbIN 06bEKT): «Locations characterized by a
separate power network, supplied from a high- or medium-
voltage transformer, dedicated for the supply of the installation».
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MopgknioueHue K
aneKTpu4YecKoun
cetu

[ns obecneyveHuns nutaHus poboTa 610K yNpaBneHus crnepyeT NogKoYnUTb K CETU
npv NOMOLLM MOCTaBMAEMOro B KOMMeKTe WHypa nutaHus. Pasbem IEC C13 Ha
LLIHYpe NUTaHusA noaknoyaeTcs K npubopHomy pazbemy IEC C14 B HUXHeR YacTu
6n10Ka yrnpaBneHus.

é NPEOYNPEXOEHUE: SNEKTPUYECTBO

HenpaBunbHoe NoakntoyeHne K 3eKTPUYECKON ceT MOXeT
NPUBECTU K TPaBMe.

* lltencenbHada BUNKa Ana NOAKMOYEHUS K CETU JOMXHa ObITh
pa3mellleHa 3a npegenamm gocsaraemocT poboTa, YTobbl
NUTaHNe MOXHO BbINO OTKIIOYUTL, HE NoaBepras nepcoHan
NOTEHUManbHON ONacHOCTH.

* Ecnu peannsoBaHbl 4ONOMHUTESBHbIE MEpbI
NPeLoCTOPOXHOCTH, TO LUTENCENbHasn BUMKa s
NOAKIOYEHNS K CeTU Takxe AoXHa OblTb pasmelleHa 3a
npeaenamMm 3almLLIEHHONO NPOCTPaHCTBA, YTOObI NUTaHne
MOXHO ObIN10 OTKIIOUYUTB, HE NoABeprasich NOTEHLManbLHON
OMacHOCTW.

YBEOOMITEHME

Mpu nopkntoveHnmn kK 6noky ynpasneHus Bcerga UCnonb3ymnTe WHYp
NUTaHWS C BUNKOMN AJ19 COOTBETCTBYIOLLEN CTPaHbI.

B cTpaHax c HanpsixeHnem < 200 B nepemMeHHOro Toka ncnonb3ynrte
LLHYp MUTaHKA C JOMYCTUMOWN Harpy3Kon no Toky 15 A.

B cTtpaHax ¢ HanpsixeHnem > 200 B nepemeHHOro Toka ncnonb3ynre
LUHYP NUTaHKS C AOMYCTUMOW Harpy3kou no Toky 10 A.

He ucnonb3yite agantep.

B xopne QNIEKTPOMOHTaXxa HeobXxoaMMo 0becneynTb Hannvne cneayrwmx
KOMIMOHEHTOB!:

* 3asemnsoLlee coeamHeHne
* [naBHbIN NpefoxpaHnTerb
* YCTpOWCTBO 3aLUUTHOIO OTKITHOYEHMUS
* Brnokupyembliii (B BbIKITIIOYEHHOM MOMOXEHMN) BbIKIIOYATEND
[ns ynobHom 6nokMpoBKM HEO6X0AMMO YCTaHOBUTbL OCHOBHOW BhIKITHO4aTE b MUTaHUSA

BCEro 060pyaoBaHNa pO6OTOTEXHUYECKON CUCTEMBI. DNEKTpuieckme TpeGoBaHmns
npuBeAeHbl B TabnuLe HUxe.
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MapameTp MuH. Tun Makc. Ep. nam.
BxoaHoe HanpsaxeHue 90 - 264 Hanpsxenne nepem.
TOKa

BHewHun npegoxpaHuTens cetun (90-200

- 16 A
B)
BHewwHuin npegoxpaHuTens cetu (200-264 8 ) 16 A
B)
YacTtoTa BXO4HOro curHana 47 - 440 My
PezepBHoe nutaHve - - <1,5 BT
HomunHanbHas paboyasi MOLLHOCTb 90 BT

Q NMPEAYNPEXAOEHUE: SNEKTPUYECTBO

HecobntoaeHne TpeboBaHNi HUXe MOXET NMPUBECTU K CEPbE3HBIM TPaBMaMm U
CMepTU B pe3yrbTaTe NopaxXeHus 351eKTPUYECKUM TOKOM.

* Yb6epgutecb B TOM, 4YTO ANEKTpN4YeCckKoe 3a3emiieHmne p060Ta BbIMNOJIHEHO
KOPPEKTHO. BOCI'IOJ'Ib3yI7ITer Hencnonb3oBaHHbIMK 6ONTaMK CO 3HaKaMu
3a3eMieHnA BHyTpu 6noka ynpasJieHuAa ond co3gaHma eanHoro
3a3emMiieHnda ona scero 060pyD,OBaHI/Iﬂ cucTtembl. HOMUHanNbHbIN TOK
NMpPOBOAHWMKA 3a3eMI1eHnA OO0JTXeEH ObITb HE MEHEE HaNBbICLLENO
HOMWHalIbHOIo TOKa CUCTEMbI.

* YbepuTech, 4TO BXOZ NUTaHWA B6roka ynpaBneHus 3aLmiLeH
YCTPOMCTBOM 3aLUMTHOrO oTKMto4YeHus (Y30) n ncnpasBHbIM
npefoxpaHuTenem.

* 3ab6noKupynTe NCTOYHUKM NUTAHWUS A5 MOfTHOWM YCTaHOBKM po6oTa BO
BpeMsi 00CNyXUBaHUS.

* [lpocneaunte, 4TO6bI HA BXOAbI/BbIXOALI pO60Ta, HAXOASALLEroCs B
3a6710KMPOBAHHOM COCTOSIHUK, HE MOCTYNasio NUTaHWe OT APYroro
obopynoBaHus.

* Yb6epuTechb B TOM, 4YTO BCe Kabenu K 610Ky ynpaBneHus NoAKMYEHbI
KOPPEKTHO nepes, BKIto4YeHneM ero nutaHus. Becerga ncnonbayire
OPUIMHANbHbIW LLHYP NMTaHKS.
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/.MepBan 3arpys3kKa

OnucaHue MNepBas 3arpy3ka — 3TO MCXOAHAasA NocnenoBaTenbHOCTb AENCTBUI, KOTOPYO MOXHO
BbIMNONHUTL C PO6OTOM Mocre CO0pKM.
[ns aTon nocnegoBaTensHoOCTN TpebyeTcs:

BkntounTb NuTaHune poborTa.
BBecTn cepuitHblin HOMep.
WHuumnanmsmposaTb MaHunynsaTop poborta.

OTKNOYMTb NUTaHNe poboTa.

BHUMAHWE

Ecnu He npoBepuTb NOMIe3HY0 Harpy3Ky 1 yCTaHOBKY nepep, 3anyckom
MaHunynstTopa poboTa, 3To MOXET NPUBECTU K TPABMUPOBAHUIO NepcoHana u
(nnn) noBpexaeHNo NMyLLLECTBA.

* [epepn 3anyckom MaHunynaTopa po6oTa 06a3aTenbHO NpoBepsAnTe
KOPPEKTHOCTb aKTUBHOWM Harpy3Kku 1 yCTaHOBKMW.

BHUMAHUE

HenpaBunbHble HACTPOWVKM NMONE3HOW HAarpy3ku 1 yCTaHOBKM NPenaTCTBYIOT
npaBunbHol paboTe MaHuUnynaTopa poboTa 1 6rioka yrnpasneHus.

* O6na3aTenbHO NpoBepsaNTe NPaBUIbHOCTb HACTPONKM NOSIE3HOM
Harpy3Kku 1 yCTaHOBKMW.

YBEOOMITEHUE

3anyck poboTa npu HU3KKUX TEMMNepaTypax MOXET NPUBECTU K CHUXEHUIO
NPOM3BOANTENBHOCTU M AaXe K OCTAaHOBKE M3-3a TeMnepaTypHOn
3aBMCMMOCTM BA3KOCTM Macna 1 CMasKu.

* B cnyuae 3anycka po6oTa npy HU3KKX TeMnepaTypax MOXeT
noTpe6oBaTbCsi NPOrpeB.

PykoBofacTBo nonb3oBaTerns 66 URS8 Long PolyScope X

© Universal Robots A/S, 2009-2025. Bce npaBa 3aLLM1LLEHbI.



© Universal Robots A/S, 2009-2025. Bce npaBa 3alMLLEHbI.

R
UNIVERSAL ROBOTS 7. Mepeas 3arpy3ka

/1. BKnovyeHne nntaHmna pobora

BkrnioyeHue Mpu BKNOYEHUN NUTAHUS poboTa BKIoHaeTcsi 610K ynpaBneHns 1 3arpyxaeTcs
nuTaHuA ancnnen Ha akpaHe [MNMM0.
pOGOTa 1. Haxwmure KHOMKY NMUTaHnAa Ha noaBeCHOM MnyJbTe o6yquV|s| 1 BKJITIOYNTE NuTaHne

poboTa.

/.2.BBog cepuirtHOro Homepa

Beop Mpu nepBoi ycTaHOBKE poboTa HEOO6XOAMMO BBECTU CEPUINHBIA HOMEP HAa MaHUNyNsATOpPe
CepunHoro poboTa.
Homepa OT1a npouenypa Takxe HeobxoarmMa npu nepeycTaHoBKe NPorpamMmMHOro obecneyeHus,

Hanpumep, Npu yctaHoBke obHoBneHus MO.

1. BblbepuTte 650K yripaBneHus.
2. YKaxuTte cepuiHbI HOMep, MPUBEAEHHBIN HA MaHMNynATope poboTa.

3. 3aBepwunTe HacTpoiky, Haxas OK.

[lns 3arpy3ku akpaHa «Havano paboTbl» MoXeT NoTpeboBaTbCs HECKONbKO MUHYT.

R
UNIVERSAL ROBOTS

Select Control Box Enter Serial Number

o DEEE
= pialo
nn@B
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/.3.3anyck maHunynsatopa poboTa

3anyck Mpw 3anycke MaHuUNynaTopa poboTa OTKMYaeTCs cMcTeMa TOPMOXEHWS, YTO No3BonisAeT
po6ota HayaTb NepemMeLlLaTb MaHUMNyNATOp poboTa 1 NPUCTYNUTL K Ucronb3oBaHuto PolyScope X.

1. B neBow 4aCTu HUXHEro KONOHTUTYA KHOMKY MUTaHUA U 3Ha4YOK COCTOSIHUA
po6oTa. CocTosiHue MmaHunynsatopa pobota — BbiknioyeHo.

2. Korpa nosiButcs okHO «/Hnumanusaums», Haxmurte NutaHue. CoctoaHne
MaHunynsaTopa pobota — 3arpyska.

Initialize

Arm - OFF
Rabot arm is currently off and not communicating with the controller

Press "Power On" to send power to the arm in a locked state.

Active Payload N -
0.000 kg ¢® | Application Payload | 0 kg

Power On

3. OtnyctuTte TOpMO3a, HaxaB PazbnokupoBaThb.

Initialize

Arm -
The robot arm is powered but for safety has its brakes applied.

Cenfirm that the below payload is accurate before unlocking.

EIUDU «_| o ¢® | Application Payload | 0 kg
(') Power off ﬁ Unlock

Robot State

Locked

MHnupnanusaumsa MaHunynAaTopa po60Ta cornpoBoXaaeTcA 3ByKOBbIM CUTHAJ1IOM U
JNIErKknMn OBnNXeHnAamMum no mepe oTrnyCckaHma TOpMo30B COUSTEHEHUN.
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4. CocTosaHue poboTa — AKTUBEH. Bbl MOXeTe NpucTynaTthb K UCMONb30BaHuI0 uHTepdeiica.

Initialize

Arm -

Robot arm is currently active and can communicate with the control
box and other equipment.

Press "Power Off" Lo stop the communication and power off the
robot arm.

Active Payload N P
0.000 kg 2 Application Payload | 0 kg

O Power Off

Robot State

Active

5. YT0ObI BLIKNHOUNTL MaHUNYJATOP p060Ta, MOXHO HaxaTb BbIKMOUNTb NUTaHKE.

Korpa manunynsitop pobota nepexoaut u3 coctosiHusa besgenctene B HopmanbHoe
COCTOSIHME, AlaHHble AaT4YMKOB CBEPSTCA C HACTPOMKOW KpenneHus MaHunynstopa poboTa.
lMocne npoBepKM KpenneHusa oTnycTuTe TOPMO3a BCEX COUSIEHEeHMI, HaxaB KHornKy 3AIMYCK.
MaHnunynsatop poboTta 6yAeT NoAroToBreH K paboTe.

/4. 0TKnto4YeHne NnMTaHua poboTa
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Mpoueaypa
OTKIloYeHus
MaHunynaTopa
poboTta

é NMPEOQYNPEXOEHUE
HeoxunpaHHbIn 3anyck v (Mnu) ABUXEHNE MOTYT NPUBECTU K TpaBMe

* [1na npegoTepalleHns He3annaHMpoBaHHOro 3anycka poboTta
MpW MOHTaxe ¥ AEMOHTaxXe OTKIoYanTe ero 3apaHee.

1. B neBoi YacTu HUXHEro KONOHTUTYNa HaXMUTe 3Ha4YOK COCTOSIHMA poboTa u
BKJIIOUNTE MaHUMyNsaTop poboTa.

Ll,BeT 3HayKa CMEHUTCA C 3eS1IEHOro Ha BenblIn.

2. BbikniounTe 610K yNpaBneHNs: HAXMUTE KHOMKY NUTaHWUs Ha NOABECHOM
nynbTe obyyeHus.

3. Ecnu nosiButcs ananoroBoe okKHO «3aBeplueHne paboTbl», HAaXMUTE
BbikniounTb NUTaHue.

Tenepb MOXHO BbINONHUTL CreayloLee:
* OTCoeanHNTb CUOBON Kabenb (LUHYp NUTaHNs) OT PO3ETKM.

* MopoxpaTb 30 cekyHA, Noka poboT He COPOCUT HAKOMIEHHYHO IHEPTUIO.

PykoBofacTBo nonb3oBaTerns 70 URS8 Long PolyScope X

© Universal Robots A/S, 2009-2025. Bce npaBa 3aLLM1LLEHbI.



© Universal Robots A/S, 2009-2025. Bce npaBa 3aLLMLLEHbI.

(R
UNIVERSAL ROBOTS 7. Mepeas 3arpy3ka

/.5.BKnapaKka «MpunoxeHune»

Ha Bknapgke «[1pnnoxeHne» MOXHO HAaCTPOUTb NapaMeTpbl, KOTOPbIE BIMAIOT Ha
dyHKLMOHMpoBaHue poboTa n PolyScope X B Lenom.

Program name
= = o

PickPlace_Final @
L ccce
oo Application cccc
oo
Application
&
G 0, .9 [
0 7 E P %, Ny { X } Move
- [EARVAR VA -
Progeam U gyl y -
[$5] Mounting Frames Grids End Effectors Motion Profiles Application Variables ey
D Rotation, Tilt Position, references Layouts Joint, Linear, Optimove Variables configuration
{3
Q Variables
Operator
=)
\_‘ @ @
® &«
0 T =
Communication Safety Smart Skills Sidebar Operator Screen System Info
Digital, Analog, IOs. Safety Planes, I0s, Joint Configuration and setup Sidebar configuration Configuration, Logo 0g Messages, Joint
mits URCaps emperatures

M

o ax
=% -1000.00 mm/s

Pucynok 1.1: OkpaH «[punoxeHne» ¢ KHONKamu npuioXeHus.

Ha Bknapgke «[1punoxeHne» MOXHO HanTW crneayroLume sKpaHbl KOHpUrypauum:
* KpenneHue
* Cuctembl oTCcHeTa
* Cetku
* Paboune opraHbl
* Motion Profiles
* «[lepeMeHHbIe NPUITOXEHUNAY,
* O6uweHne
* be3onacHocTb
* «CmapT-HaBbIKNY,
* Sidebar
* Operator Screen

* «MHdopmauums o cuctemer.
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/51.06uweHune

OnucaHue

B pasaene «OBMeH faHHbIMM C NMpUIoXeHnem» MOXHO NpoBEPUTb U 3aaTb CUTHAs bl
BXOAa/Bbixoga nop, HanpaxeHuneMm, nepengaBaemMbie 6J'IOKy ynpasJieHuA po60Ta n
nosriy4yaemblie OT Hero.

— Program nam
= B robotbot Ll
e
oo & Communication 3
oo
Applcation .
~ Robot Configurable Input Configurable Output Digital Input Digital Output “
Move
0
- Wired 10 o 1 a4 1o 0 1w 04 Lo DI0 1o DI4 Lo D00 Lo
Tooll0 sefequardfeset o5 10 01 1 05 10 DI1 1o DI5 1o D01 |10 L 4
S L e p—
£) (243 Lo o2 o €06 Lo DI2 Lo DI6 Lo D02 Lo
+ Addsource Safeguard Reset o

Q a2 M@ || 97 B 3 1 €07 Lo DI3 o DI7 o D03 Lo @

al
Variables.
Operator

as Lo

o Max
== -1000.00 mm/s

PucyHok 1.2: OkpaH « O6MeH JaHHbIMWY, Ha KOTOPOM OTOOpaxXeHbl BXOLbI/BbIXOAbI.

/.6.CBobOoAHbBIN NPUBOA

OnucaHue

CB060HbIN NPUBOZ NO3BOMAET BPYUHYIO NepeMeLLaTe MaHunynaTop poboTa B Hy>XHoe
nonoxeHue

[na 6onbwnHCTBa pa3mepoB po60TOB CBOGOAHbLIN NpUBOSA, 0ObIYHO BKIIIOHaETCA
HaXxaTneMm KHOMKM CBOGOAHOro NpMBoAa Ha NoABECHOM NynbTe 0byyeHus. dpyrue
cnocobbl BKIMHOYEHUS U UCMONb30BaHUsi CBOGOAHOr0 NPUMBOAA ONMCaHbI B CREAYOLLMNX
pasgenax.

B pexvme cBo60HOro NpnBoaa CONpPOTUBIIEHNE ABUXEHNIO B COUNTEHEHNAX
MaHunynaTopa poboTta HebonbLLoe, Tak Kak TOpMO3a oTnyLeHbl. [1o0 Mepe Toro kak
MaHUMynaTop poboTa B COCTOSAHMM CBOBOAHOIO NpUBOAA [OCTUrAET 3a4aHHOro npeaena
WK1 NIOCKOCTU, CONPOTMBIEHME yBeNuUuBaeTcs. [1oaToMy nepemellate poboTa B HOBOE
NonoxeHue CTaHOBUTCS TpyaHee.

A

NMPEAYNPEXAEHWNE

Heoxm,u,aHHoe OBUXEeHne MOXeT NpuBeCTn K TaBMUPOBaHUIO
nepcoHana.

* [lpoBepbTe, COOTBETCTBYET JM UCTONb3yemas nosnesHas
Harpyska HaCTPOEHHOM.

* [poBepbTe, HAAEXHO NN NPUKPENeHa HyXXHasi none3Has
Harpyska K ofiaHuy Ansi NoACcoeANHEHUs] UHCTPYMEHTA.
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BknioyeHue Pexum cBo60aHOro NpuBoAa MOXHO BKIHOUYUTL CreayoLymm crnocobamu:
cBoGoAHoro * C NOMOLLbIO MOJBECHOrO NynbTa 06yyenusi ¢ 3PE.
npusopa
* C nomoupto cB060AHOrO NpuBoAa Ha poboTe.
* C nomoulbto «[1encTBuii BXOOOB/BbIXOA0BY.
YBEOOMITEHUE
Ecnu BkntounTb CBOGOAHLIN MPUBOA BO BPEMS NEPEMELLEHNS
MaHunynsTopa poboTa, 3T0 MOXET NPUBECTU K CMELLEHWIO
MaHUMNysSiTopa U HEUCNPaABHOCTMU.
* He BknioyanTe cBOOOAHbLIV NPMBOA, KOrAa Bbl TONKaeTe poboTa
WNKN KacaeTech ero.
lNMopsecHoi Vcnonb3oBaHue kHornku MIMO ¢ 3PE pnsa ceobofHOro npuBoga MaHunynsatopa:
nynbT 1. Rapidly light-press, release, light-press again and keep holding the 3PE button in
0byueHus this position.
c 3PE.

Now you can pull the robot arm into a desired position, while the light-press is maintained.

Freedrive Ha llcnonb3oBaHune ceobofHoro npusoaa Ha poboTe Ans ceBoboAHOro NpUBOAA
pobote MaHunynsaTopa B PolyScope:

1. B paspgene ocHoBHOW HaBurauuu HaxmuTe MpunoxeHue n Boibepute
BesonacHoCTb.

HaxmuTe Pas6bnokupoBaTb 1 BBEAWUTE Naposib.
B pa3pene «B/B 6e3onacHocTuy HaxmuTe Bxogpl.

B packpbiBatoLemMcs MeHo PyHKLUM NPOKPYTUTE 0 NMyHKTa BXxop ¢ nopaepXkon
cBoboaHOro NpuBoaa.

5. Haxmute NpumeHntb 1 NpuMeHnTb 1 NepesanyCcTuTb — MaHunynaTop pobora
nepesanycTuTcs.

6. Haxwmwute NMoarsepanTb KOHUIypaumio.

MepemecTuTe MaHUNynATOpP po60Ta B HYXXHOE MOJIOXEHME.

O6paTHbIii Bo Bpems MHMLManusaumum MaHunynatTopa pobota MoryT HabnoaaTbCst HE3HaYUTENbHbIE

npoxoz BMOGpaLLMK NpU OTNYCKaH1M TOpMO30B poboTa. B HEKOTOPLIX CUTYaLumsaX, Hanpumep, Koraa
po6OT GNN30K K CTONIKHOBEHWIO, 3TV KonebaHusi HexxenaTtenbHbl. s NpyHyAUTENbHOro
nepeMeLlLeHuns onpeaeneHHbIX CoYNIieHeHUI B HeobxoaumMoe rnonoxeHve 6e3 oTnyckaHus
BCEX TOPMO30B B MaHWUNynaTope poboTa Ucnosnb3yiTe 06paTHbI NPOXOA.
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8.YCcTaHOBKA

S.1.3 neKTpuyecKkne npefocTeperKeHns u
npegynpexaeHus

MpeaynpexaeHus CobnitopaiTe cnegytowye npenynpexaeHus ansa Bcex rpynn uitepderica, B Tom
yumcrne npu NPOEeKTUPOBaHNMN U YCTaHOBKE NMPUIOXEHNS.

Q NPEOYNPEXOEHVE
HecobnoaeHne Tpe6GoBaHNi HXe MOXET NMPUBECTU K CEPbE3HBIM TPaBMaMm U
CMepTU, MOCKOSbKY BO3MOXHa OTMeHa cpabaTbiBaHWs (DyHKLMI 6e30nacHOCTy.

* [Ons nogkntoyeHus curHanos 6e3onacHocty K MNJTK gonyckaetcs
NCMNosb30BaThb TONMbKO CUCTEMBI 3aWwnThl Ha 6a3e MK ¢ nogxogawmm
ypoBHeM 6e3onacHocTu. CurHanbl 6e3onacHocTu nHTepdenca
TpebyeTcs oTAENATL OT 06bIYHbIX CUrHANIOB BBOAA-BbIBOAA MHTEPAENCA.

e [Ina kaxpgoro curHana 6e30MacHOCTU OOJTXKHO ObITb npeaycMoTpeHo
pe3epBunpoBaHune (ﬂ,Ba HE3aBUCUMBbIX KaHana).

* OTu KaHanbl A0MXHbI ObITb pa3geneHbl, YTo NO3BONUT U3bexaTtb
CUTyaLmMu, Koraa ofHa HEMCMNPaBHOCTb NPUBOAMUT K OTKa3y yHKLMK
6e3onacHocCTu.

C} MPEAYNPEXAEHUE: SNEKTPUYECTBO

HecobntoneHune TpeboBaHUM HUXe MOXET NMPUBECTM K CEPbE3HbIM TpaBMaMm U
CMepTU B pe3ynbTaTte NopaxeHus aNeKTpU4eCcKUM TOKOM.

* Yb6epuTechb B TOM, YTO BCe 06opyAoBaHue, He3alMLWEeHHoe OT
BO3EeNCTBUS BOAbI, OCTAeTCs B CYXOCTU. Mpy NPOHUKHOBEHWMN BOAbI B
n3genuve oTKIYMTe BCe NUTAHWE U YCTAHOBUTE NPeaynpeanTeNbHbIE
MapKMpOBKM, 3aTeM 0OpaTUTECH 3@ MOMOLLbI B MECTHYHO
obcnyxusatoLLyto opraHnsaumto Universal Robots.

* WcnonbayiiTe TONbKO opurMHarbHble kabenu, Bxoasawme B KOMMIeKT
noctaeku pobota. He ncnonbayiite pobota B crydasx BO3MOXHOIro
n3rnba kabens.

* CobniopanTe 0CTOPOXHOCTb NPpY NoAKItoYeHUn kabenew nHTepdenca K
BBOJAM/BbiBOAa poboTa. MeTannunyeckas nnactuHa CHU3Y
npeaHasHaveHa Ansa kabenen uHtepderica n pasbemMoB. Yaanure
nnacTuHy nepep, ceeprieHmeM OTBEPCTUI. Yaanute CTPYXKy nepen
NMOBTOPHOWN YCTAHOBKOW NnacTuHbl. Heobxoarnmo ncnonb3oBaTthb
Haanexaltuyto pe3bby canbHnka kabenbHoro Bxoaa.
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A\

BHUMAHWE

CurHarsbl noMex, ypoBeHb KOTOPbIX MpeBbILLaeT 3a4aHHbIn B COOTBETCTBYIOLLIMX
ctaHpapTax IEC, MOXeT NprBeCTM K HeOXaaHHOMY NoBeAeHnto poboTa.
O6paTuTe BHUMaHWE Ha CrieayioLlee:

* Po6oT npoLuen ucnbiTaHnsi Ha COOTBETCTBUE MEXAYHAPOLHbLIM
ctaHpaptaM IEC Ha aneKTpomMarHutHyio comectumoctb (OMC).
CurHanbl Ype3BblHaiHO BbICOKOIO YPOBHSI MW Ype3MepHO
WHTEHCMBHOCTM MOTYT NPUBECTU K HEOBPATUMbIM NMOBPEXAEHUAM
po6oTa. Mpo6nembl ¢ AMC 06bI4HO BO3HUKAIOT B CBAPOYHbIX NMpoLeccax
1 conpoBoXaaTcsa coobLueHnsamm 06 owmnbkax B xypHane. Universal
Robots He HeceT OTBETCTBEHHOCTM 3a Kakne-nmbo NoBpexaeHus,
Bbl3BaHHble Npobnemamu AMC.

* [nuHa kabenei, naoywmx ot 61ioka yrnpasneHns K ApyruM yCTPOMUCTBaM
U1 3aBOACKOMY 060pyA0BaHMI0, He AOXHa NpeBbiwaTth 30 M, ecnu He
NpPoOBOAUNUCH AOMONHUTENbHbIE UCTbITAHMSA.

3A3EMJIEHVE

OTpVILI,aTeJ'IbeIe coeanHeHna cHUTarTCAa CoegUHEHNAMN SNEKTPUYECKOro
3asemneHus (GND) n noakntoyatoTcs K koprnycy poboTa 1 6roka yrnpaBneHus.
Bce ynomMsiHyThle pa3beMbl 3a3eMIeHUs NpegHa3HayvYeHbl TONbKO As NUTaHNA
1 nepefayv curHanos. [nsa 3almUTHOro 3a3eMreHns onyckaeTcst
NCnonb30BaTh TOSIbKO BUHTOBOE CoeauHeHNe padmepom M6, oTmeyeHHoe
CYMBOJIaMM 3a3eMIeHus], BHyTpu 6oka ynpasneHus. HoMUHanbHbIN TOK
NpPOBOAHMKA 3a3eMITIEHUSA [OMTXEH ObITb HE MEHEE HaNBbICLLErO HOMUHANBHOMO
TOKa CUCTEMBI.

MPOYTUTE PYKOBOOCTBO

HekoTopble Bxoapbl/BbixoAbl 6510Kka ynpaBneHus MoryT 6biTb HACTPOEHbI B
KayecTBe 00blYHbIX BXOLAOB/BbIXOA0B M BXOL0B/BbIXOA0B 6€30MacHOCTM.
BHuMaTenbHO NnpounTanTe BCHO rnaBy «OQNEKTPUYECKNA MHTEPENCH.
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3.2.MopTbl NOAKNOYEeHNA BNOKa ynpaBaeHUS

OnucaHue C HMXHeW CTOpOHbI rpynn MHTepdEeRCOB BXOAA U BbiIxoAa B 610Ke ynpaBreHus
HaxopATCs NOPTbl AN BHELUHUX MOAKIIOYEHWI U NPefoXpaHnTenb (onucaHbl HUXe). B
OCHOBaHUK Kopnyca 610Ka yrnpaBneHust eCTb 3aKpbliTble OTBEPCTUS A1 NPOKNaaKu
BHELLHUX COeaAMHUTENbHbIX Kabenen ans AocTyna K noptam s NoaKtoYeHNi.
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MopTbl BHELHUX [lopThbl ANA BHELLUHUX NOAKITHOYEHUIA:

noAKIto4eHUn .

MopT nogBecHoro nynbTa 06yYeHus Ans UCMoNb30BaHWsA NOABECHOTO MyJbTa
06yyeHus Ana KOHTPONsA U NporpaMMuMpoBaHus poboTa.

MopT SD-kapTbl Ana BctaBkn SD-kapTbl.
Mopt Ethernet ans nogkntoyexuii Tuna Ethernet.

Mini DisplayPort ons nogaepxku MOHUTOPOB € ucnosnb3oBaHuem DisplayPort.
[nsi atoro TpebyeTca akTuBHbIN NpeobpasoBatenb Mini Displayport 8 DVI nnum
HDMI. MaccueHble npeobpa3oBaTtenu He paboTatoT ¢ noptamu DVI/HDMI.

Korpa noaknioveH BHELHUA UCTOYHUK MUTaHUA, UCMOSb3YETCH BUIOYHbIN
npepoxpaHutens Mini.

YBEOOMJIEHME

MopkntoyeHne (OTKIOUYEHUE) NOABECHOTO MNyfibTa 06y4YeHUst Npu
BKITOYEHHOM 6110Ke ynpaBieHUsi MOXET NPUBECTU K MOBPEXAEHMIO
o6opynoBaHus.

* 3anpelaeTcs NOAKMOYEHNE NOABECHOIO NybTa 06yYeHus
Npu BKIHOYEHHOM Br10Ke ynpaBneHus.

* [epepn noaxntoyeHVeM NOABECHOrO NynbTa 06y4eHus
OTKIIOUUTE NUTaHune GIloka ynpasneHus.

YBEOOMJEHUE

Ecnun He NoaKniounTb akTUBHbIN aganTep nepep BKioYeHneM 6r1oka
yrpaBneHus, 3T0 MOXeT NnoMeLlaTh BbIBOAY N306paxeHus.

* [epep BkntoveHnemM 6roka ynpaBrneHns nogksoumTe
aKTMBHbIV aganTep.

* B HeKOTOpbIX CrlyYasx NTaH1e BHELUHEro MOHUTOPA HYXHO
BKITHOUUTL [0 BKITHOYEHUst 6ioKa ynpaBneHus.

* AKTUBHbIN aganTep AOIXEeH NOAAEPXMBaATb MPOTOKON BEPCUA
1.2 (ero nopgaepxuBatoT He BCce aganTepbl).
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8.3. Ethernet

OnucaHue WHTepdenc Ethernet MoxeT ncnonb3oBaTbCs CO CreayrLMMy NPOTOKONaMu:
* MODBUS, EtherNet/IP n PROFINET.

* YpaneHHbIi 4OCTYN 1 yripaBrieHne.

[ns nogcoeanHeHus kabens Ethernet uepes oTBepcTue B ocHoBaHMUM 6r10Ka ynpaBneHus 1
nogkntoyeHus ero B Ethernet-nopt ¢ HUXHEN CTOPOHBI CKOOBI.

3aMeHNTe KpbILLKY B OCHOBaHMM 610Ka ynpasneHns COOTBETCTBYIOLLMM KabenbHbiM BBOLOM,
4yTO6bI NOACOeAMHNUTL Kabenb ¢ Ethernet-nopTom.

SﬂeKTpI/I‘-IeCKVIe TpeGOBaHVIﬂ npueeneHbl B Tabnuue Huxe.

Mapametp MuH. Tun En. uam.

CkopocTb 06MeHa flaHHbIMU 10 - 1000 M6/c
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38.4.YcTaHOBKa noaBecHoronynbta obyyenumns 3PE

OnucaHue

MopBecHOM NynbT 06y4YEeHUS C TPEXMO3ULIMOHHBIM YCTponcTBoM BKtoueHus (MMO ¢

3PE) —

3TO KPUTUYECKU BaxXHbIii Ansa 6e30nacHOCTM MHTepdeiic, KoTopbliil obecneumBaeT

6onee coBepLUEHHOEe py4Hoe ynpasneHne. KHonku 3PE, BCTpOEeHHble HENOCPEACTBEHHO
B NOABECHOM MynbT 06y4YEeHUs], rapaHTUPYIOT, YTO ABUXEHME POOOTa MOXET ObITb
WHULMMPOBAHO, TOJIbKO eCrv onepaTop obecneymBaeT KOHTPONMPYEMOE yaepXaHue
nyneTa.

3.4.1.YcTaHOBKa obopyaoBaHua

OTknioyeHue
NnoABEeCHOro
nynbTa
obyueHus

YBEOOMITEHUE

anI 3aMeHe nNogBeCHOro nyrnbTa 06y‘-IeHVIF| Cuctema npu 3anycke
MOXET CO0BLNTL O HENCNnpaBHOCTMW.

* BblbupaiiTe npaBunbHy0 KOHUrypauumto ans Tuna obyyaroLen
MOABECKMU.

CHsaTtue CTaHOapTHOro noaBeCHOro nysibTa o6yquvm:

1.

OTkntounTe 6ok ynpasJieHnAa n otcoegnHnuTe CUNoBON Kabenb OT UCTOYHMKA
NMUTaHNA.

CHuMUTE 1 BbIGpOChTE AiBE KaGemnbHbIE CTSXKM, MCMONMb3yeEMbIE AJ1S1 KPEenneHns
kaGenei NogBeECHOro NynbTa 0GyYeHus.

HaxmunTe Ha 3aXnmbl no 6okam LiTekepa noaBeCHOro nysbTa O6y‘-|€HVIS:I, KakK
NOKa3aHO Ha pPUCYHKe, 1 OTCOeJNHUTE €ro OoT NnopTa nyJibTa o6yqum=|, noTAHYB
BHU3.

MonHocTblo 0TKpoKTe (ocnabbTe) NacTUKOBYIO BTYSIKY B HUXHEN YacTu 6r1oKka
yrpaBneHus 1 JOoCTaHbTe LTeKep U kabesb NoABEeCHOro NynbTa 06yyYeHus.

OCTOpPOXHO U3BMEKNTE NOABECHON MyNbT 06y4YeHus 1 ero kabersb.

| 1 | 3axumel | 2 | NnacTukoBas BTYrKa

URS8 Long PolyScope X
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| 1 | KabenbHble CTAXKN

YcTaHoOBKa 1. BcTaBbTe WITEKEp U kKabenb NoABECHOro NysfbTa 06y4YeHUs B HUXHIOK YacTb

MoABeCcHoro 6n1oKa yrnpaBneHusi 1 NOTHOCTbIO 3aKpoKTe (3aTSHUTE) NNACTUKOBYHO BTYIIKY.

nynbTa 2. TMopknounTe WTEKep NOABECHOrO NynbTa 0by4yeHus, BCTaBMB €ro B NopT nyJsibTa

o6yueHus 0byyeHus.

c3PE 3. 3akpenuTe kabenu nogBecHOro nynbTa 00y4YeHnst ABYMSA HOBbIMU KabenbHbIMU
CTAXKaAMU.

4. Tlogkno4ynTe cUNoBomn Kabenb K MCTOYHUKY NMUTAHNA U 3anunTanTe 6ok
ynpasJieHUA.

Ecnu He XxpaHUTb NoABECHON NynbT 00y4YeHUss Hagnexawmm o6pa3om, eCTb PUCK
CMOTKHYTbCS O ero kabene.

* XpaHuTe nogBecHou NynbT 06y4eHns n kabenu Tak, YTobbl He HbIno prcka
CMOTKHYTbCS.
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8.4.2. Software Installation

HacTtpoiika
nporpamMmMHoOro
obecneyeHus

nno 3PE

On PolyScope, in the left menu, tap Application and select Safety.

Communication

Motion Profiles
Join

Operator Screen

iguratios Configuration, Log

URCaps

Application Variables

L @ B

System Info

Haxmute AnnapaTtHoe obecnedeHue v kHonky Pa36bnokupoBaTb.

oo < safety
)

Robot Limits

V' Joint Limits
Joint Speeds
Joint Positions.

v safety o
Inputs

outputs

Hardware

Three Position

Hardware

Select connected Teach Pendant

Enable

A rorsarery

@ 12
== -1000.00 mm/s

== -1000.00 mm/s

BeenuTe naponb u Haxmute MNopTBepaunTb. [NoaBecHom NynbT 06yyeHus

BKJTHOYEH.

HaxmuTe MpumeHuTb Ansa nepesanycka cuctembl. PolyScope npogonxut

paboTtaThb.

HaxmuTe MpumeHUTb M NepesanycTutb, 3atem lNoarsepanTb KOHUrypauuio
1 3aBepLUNTE YCTAHOBKY MPOrpaMMHOro obecrneyeHns nogBecHoro
nynbTa obyyeHus c 3PE.
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3.5.Bxoabl MBbIXOAbl KOHTpOA/EpPA

OnucaHue OneKTprYecknin MHTepdeC BHyTpU G10Ka ynpaBrieHns COCTOMT U3 rpynmn BXOAOB U
BbIXOL0B (BXOAbI/BLIXOAbI), KOTOpble 06ecneynBatoT KOHpMrypauuo n cBa3b Mexay
MaHUMNyNsTopom poboTa 1 pasnuyHbiMy TUnamm obopyaoBaHus. I'pynnbl Bxoga/Bbixoaa
BKJItOYatoT B cebsi:

* uudposble (24 B),
* HacTpauBaemble (24 B),
* aHanorosble,
* BXopbl/Bbixoabl 6e3onacHocTyu (24 B).
Ha pucyHke Huxe nokasaHo pacrnonoXeHne rpynn aneKTpU4ecKoro nHTepdenca BHyTpu

6noka ynpasneHus. MI3yunTe u cobnrogaite 0603Ha4YeHUs LIBETOBOIN CXEMbI,
nepeymncrieHHbIe HUXe.

Safety Remote Power Configurable Inputs Configurable Outputs Digital Inputs Digital Outputs Analog
g |24v 12vil PWRF 24v(H||]24v|E ov|H||ov|H| [24v(H|[24Vv(H| oV |[H|( oV | H *g AG |H
E EIO GND|H| [GND ClO|H||{Cl4|(H| [COO|M|[CO4(H| |DIO|H||DI4|H| [DOO/H||DO4|H E' A0 |l
& |24V ON |H| |24V 24ViH|[24vIA ov (HM|[ov | M| [24V/H|[24V/H| |[OV (H|| OV |H é‘ AG |H
£ [EIL OFF|H| | OV Cl1|H|{CI5(H| [cCO1/M|(cOo5/H| |DI1|M||DI5|H| [DO1{H||DO5|H <A u
§- 24V 24V(H||24v|H ov|H||ov|H| [24v(H|[24V(H| OV |[H|[ oV H £1AG|H
;g SI0 SSlalel=]> Cl2|H|[Cl6|H| [CO2|H|[CO6|/H| |DI2|H||Di6|(Hl| |DO2|H||DO6|H g AOO|H
s[2av|m||5|5[5|5|&[3]|[24v|m]|[24v|m]| [ov|m]|[ ov [m]| [22v[m|[24v[m| [ov [m|[ov[m]| [g[AG|m
& |sin |l H NN N | C3H|C7| H| |CO3M|CO7 M| DI3MH|D7| H DO3M| DO7H E AO1|H
XenTtble c KpaCHbIM TEKCTOM CneumnanbHble curHansbl 6e3onacHocTn
KenTble ¢ YepHbIM TEKCTOM HacTtpanBaemble B kayecTBe 6e30nacHbIx
Cepble C YepHbIM TEKCTOM Ll,l/lcprBbIe BXOAbI/BbIXOAbI o6u.|,ero Ha3Ha4vyeHuna
3eneHbili c YEepPHbIM TEKCTOM AHanorosblie BXOAb!/BbIXOAbl 06u1.ero Ha3Ha4veHuA
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pynnbl Bbl MOXeTe ycTaHOBUTL pob60oTa B COOTBETCTBUM C SN1IEKTPOTEXHNHECKUMM
BXO/,0B/BbIX010B TpeboBaHusMu. [laHHble TpeboBaHUSA NPUMEHMMbI KO BCEM TPEM BXOAAM.

* Bxoppl/BbIXoAbl 6€30MacHOCTMW.
* HacTtpavBaemble BXOAbI/BbIXOAbI.

* Bxoppbl/BbIXxoabl OOLLLEro Ha3HaYeHus.

YBEAOMITEHUE

HaCTpaMBaeMble BXOAbl/BbIXOAblI — 3TO BXOAbI/BbIXOAbI,
HacCTpanBaeMble B Ka4yeCcTBe 00ObIYHbIX BXO40B/BbIXOA0B UK
BX0O/0B/BbIX0A0B 6e30nacHoCcTU. Takme KOHTaKTbl 0603HaY€eHbl
KenTbiM UBETOM C YEPHbLIM TEKCTOM.

HacTtpoiika 6rnoka koHTakToB NuTaHusa (Power) no3sossieT obecneynTb nuTaHme
LMPOBbLIX BXOA0B/BbIXOA0B OT BHYTPEHHEro UCTOYHMKA NuTaHus 24 B nnn ot
BHELLHEro MCTOYHMKA NuTaHus. [JJaHHbIN 650K COCTOMT M3 YeTbipeX KOHTaKTOB.
HanpsxeHune aByx BepxHux koHTakToB (PWR n GND) 24 B, NCTOYHMK MaccChbl —
BHYTPEHHUI UCTOYHMK NUTaHus 24 B. [1Ba HUXHUX KoHTakTa (24 B 1 0 B) 6noka —
BxoAbl 24 B ona nutaHusa BXo40B/BbIXOAOB. B KOHMrypauum no ymonyaHuio
NCMoSb3yeTCsl BHYTPEHHUIN UCTOYHUK NMUTAHMS.

Mo YMON4YaHUuKo B npumepe B KOHUrypaLmm no yMon4aHuIo UCNosb3yeTca BHYTPEHHUA UCTOYHUK
Ana NCTOYHUKa nMTaHuA.
nUTaHnAa
Power
PWR F
GND
24v |
oV
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BHewwHui Ecnu TpebyeTca ncnonb3oBaHue 60mbLUNX 3HAYEHMI TOKA, MOXHO NOAKIOUYNTD
UCTOYHUK BHELLHUA NCTOYHUK NMUTaHUA, KaK NOKa3aHO HUXe.
nuTaHuA Y Buno4Horo npegoxpanntens tmna Mini MakcumanbHbIi HOMUHAMNbHBIN TOK LOJXEH

coctaBnsatb 10 A, a MUHMManbHOe HOMUHasbHOE HanpsixeHue — 32 B. MpenoxpaHuTenb
JOIXeH umeTb Mapkupoky UL. B cnydyae neperpysku npefoxpaHuTens ero cneayet

3aMEHUTb.
’_( Power
PWR H
GND| H
24V| B

\ ov |l

B npumepe noka3aHa KoHUrypauusi C BHELLHMM UCTOYHUKOM NUTaHWA (MOBbILLEHHas
curna Toka).

TexHun4yeckue SJ'IeKTpI/I‘-IeCKVIe TpGGOBaHVIFI Ana BHEWHNX U BHYTPEHHUX NCTOYHUKOB NMUTaHUA
XapakKTepucTtmku npuBeaeHbl HUXe.

MCTOYHMKA

NUTaHuA Knemmbl MapameTp MuH. Tuvn Makc. En. nsm.
BHyTpeHHui
UCTOYHUK
nutaHns 24 B
[OUT —
3A3EM]

[T —
3ABEM]

HanpsaxeHue 23 24 25 B

Tok 0 - 2* A

TpeboBarus K
BHeLLUHEMY
UCTOYHUKY
nutaHus 24 B
[24 B — 0 B] | HanpsaxeHue 20 24 29 B
[24 B — 0 B] | Tok 0 - 6 A
*3,5 A gna 500 mc unu 33% paboyero uukna.
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XapaKTepucTuku

uucpoBoro
BXxoAa/Bbixoaa

Lindposble Bxoabl/BbiIxoAbl COOTBETCTBYIOT TpeboBaHusam IEC 61131-2.

OnekTpuyeckune TpeboBaHUs NpUBeAEHbI HUXE.

KnemMmbl MapameTp MuH. Tvn Makc. Eg. uam.

LingppoBnbie Bbixoabl

[COx / DOx] Tok* 0 - 1 A

[COx / DOx] Manenme 0 - 0,5 B
HanpsxeHus

[COx / DOx] YTeuka Toka 0 - 0.1 MA

[COx / DOx] LencTtene - PNP - Tun

[COx / DOx] IEC61131-2 - 1A - Tun

LingbpoBbie Bxoabi

[EIx/SIx/CIx/DIx] | HanpsxeHue -3 - 30 B

[EIx/SIx/CIx/DIx] ObnacTs -3 - 5 B
OTKJItOYEHUS

[EIx/SIx/CIx/DIX] O6bnacrs 11 - 30 B
BKITHOYEHUS

[EIx/SIx/CIx/DIx] Tok (11-30 B) 2 - 15 MA

[EIx/SIx/CIx/DIx] DencTeue - PNP + - Tun

[EIx/SIx/CIx/DIX] IEC 61131-2 - 3 - Tun

* [Insi pe3nCTUBHBIX U MHAYKTUBHBIX HAarpy3ok He 6onee ogHOro Yaca.

8.51. Und poson BXOA U BbLIXOA,

Bbixop,
WHCTPYMeHTa

Bbixog, MHCTPYMEHTa COAEPXUT ABa Nosnd Ll,l/lq)pOBOl'O BbIX0O4a: BbIXOAHOE HanpaxeHune
WHCTPYMEHTa U UHCTPYMEHTa TOKa NUTaHuaA, — a Takxe KHOMKY N1MTaHuA Ha gBa

BblBOAA.

* Undposoitr Bbixog (DO): MoxeT BbITb HE3ABUCUMO HAaCTPOEH Ha BbICOKWI UK
HWU3KWI YPOBEHb CUTHana.

* BbIxogHOe HanpsiXeHue MHCTPYMEHTa: MOXHO BbibpaTh 0, 12 unn 24 B. OTa

HaCTpoWKa CoXpaHAeTCs Npu nepesanycke KoHTponnepa poboTa.

* MCTOYHUK NMUTaHMUA: MHOMKATOP NOTPeGreHns ToKa.

* [MutaHue Ha aBa BLIBOAA: ncnonb3dyeTca Ana nepekrnioyYeHna mexay

UMPOBLIMU BbIXOAAMMU U UICTOYHUKOM MUTaHUS UHCTpyMeHTa. MNpu

BKJIIOYEHHOM NUTaHUN Ha ABa BbIBOAA OTKIHOYAOTCA UM pPOBbIE BbIXOAbI
WHCTpyMeHTa no ymonyanuio (DO).

N3meHeHus BCTynatoT B cUiy nocre Bbibopa HOBOW KOHMrypaLmm Bbixoaa.
N3MeHeHUs NpUMEHSIIOTCA B 3arpy>XeHHON YyCTaHOBKe, YTOObl COOTBETCTBOBATL HOBOW
KoHUrypauun. Y6eamsLUnCh, YTO BbIXOAbl MHCTpYMeHTa paboTaloT Haanexalumm
06pa3om, COXpaHUTe YyCTaHOBKY, YTOBbI HE NOTEPATb U3SMEHEHUS.
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Liucpposoii

BbIXonA

VHTepdeinc cBA3N MHCTPYMEHTa NO3BOJISIET BbINOJIHATL HE3ABUCUMYIO HACTPOWNKY ABYX
LUMpoBbIX BbIXOA0B. B PolyScope kaxablin KOHTaKT MMeeT pacKpbiBaloLLLEeCH MEHIO, B
KOTOPOM MOXHO HaCTpOUTb peXUM Bbixoaa. [JOCTynHbI crnepyoLwme BapnaHThbl;

* MoTpebuTernb TokKa: NO3BOMAET HACTPOUTL KOHTAKT B KOHdpurypauumn NPN nnu

BTEKatoLero Toka. Korga BbiIxof, OTKIIHOYEH, KOHTAKT MO3BONIAET TOKY NEPEXOaUTb
K 3a3eMrieHunto. 3ToO MOXHO Ucnonb3oBaTb BMecTe ¢ KoHTakTtom NMNTAHUE,
YTOObI CO3AaTb MOSHbIA KOHTYP.

MCTOYHMK TOKa: MO3BONSET HAacTpamBaTb KOHTAKT B KOHurypauun PNP nnn
BbITEKatoLLEero Toka. Korga BbIXoz, 3a1efiCTBOBaH, KOHTaKT obecneunBaeT
NCTOYHMKOM MONOXMTENBbHOrO HanpsXxeHus (HacTpanBaeTcs Ha BKnaake «Bxoa-
BbIXOZbI»). ATO MOXHO UCMOSIb30BaTh BMECTE C KOHTakToM 3A3EM, 4ToObI
€034aTb NOSIHbIN KOHTYP.

* [0ByXTaKTHbI: NO3BONSET HACTPOUTb KOHTAKT B ABYXTAaKTHOW cxeme. Koraa

BbIXO/[l, 3a[1eMCTBOBaH, KOHTaKT o6ecrneynBaeT MICTOYHUKOM MOSIOXUTENBHOIO
HanpsxeHus (HacTpanBaeTcs Ha BKNaake «Bxoa-Bbixoabi»). 3T0 MOXHO
ncnonb3oBaTb BMecTe ¢ KOHTakToM 3A3EM, uto6bl CO34aTh NOSHbINA KOHTYP.
Korpaa BbIxog OTKIIOYEH, KOHTaKT NO3BONAET TOKY NepexoamnTb K 3a3eMIMEHUI0.

N3mMeHeHusi BCTYyNatoT B CUy nocre BbiGopa HOBOWM KOHUrypaumm Bbixoaa. MIameHeHus
NMPUMEHSIIOTCS B 3arpyXeHHO yCTaHOBKe, YTOGbl COOTBETCTBOBaTb HOBOW
KOHpUrypaumu. Y6eamBLUNCh, YTO BbIXOAbl MHCTPYMeHTa paboTaloT Hagsiexalium
06pa3oM, coxpaHuTe YyCTaHOBKY, YTOGbI HE MOTEPSATb U3MEHEHNS.

8.5.2.cnonb3oBaHMe BKNaAKu «MpoBogHOM BXOA/BblX0o4»

OnucaHue

Ha akpaHe Bknaaku «[poBoaHOI BXOA/BbIXOA» MOXHO OTCNEXNBaTh U 3a1aBaTh
cUrHarnbl BxoAa/Bbixoaa nof HanpsiXeHuem, nepegasaemMble 60Ky yrnipasneHus u
rony4aemMble OT HEro.

Ha akpaHe oTobpaxaeTcs TeKyLlee COCTOsIHUE BBOAA/BbIBOAA, B TOM YKCIE BO BPEMS
BbIMNONHEHUsI Mporpammbl. [porpamma octaHaBnMBaeTCs, eCNv BO BPeMS BbIMONTHEHUS
4YTO-NMB0 MeHsieTcs. [pu ocTaHOBKE NPOrpaMmbl COCTOSHUS BCEX BbIXOAHbIX CUTHAN0B
coxpaHstoTca. YacTtota o6HoBneHust akpaHa 10 ML, N03ToMy o4YeHb GbICTpble CUrHanNbI
MOryT 0TO6paxaTtbCs HENPaBUITbHO.

& Communication

v Rabot Configurable Input Configurable Output Digital Input Digital Output Analog Input Analog Output

Wired 10 a0 1 as 1w 0 1 04 1o DI0 i DI4 o D00 10 D04 10 Ao oo 400 mA

000mA L

Tooli0 sfeoadfest g5 1 1 1 5 o o110 o5 1o D01 10 D05 10 . - . . curment »

v todbus air o

as w0 2 1 6 pI2 0 D6 10 D02 10 D06 10 At 01 400mA
Safeguard Reset °

.
+ 0.00 mA

a2 @ a7 B ©3 1 7 w DI3 0 017 i D03 10 D07 10

as
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HacTtpauBaeMble
BXO/bl/BbIXOAbI

HacTpavBaemblie BXOAbI/BbIXOAbl MOXHO 3ape3epBUpoBaTh Ans crneunanbHbIX
HacTpoek 6e30nacHOCTU, onpeaereHHbIX B YacTu «HacTpoiika BBoAa-BbIBOAAY.
MmeHa 3ape3epBnpoBaHHbIX BXOAOB-BbIXOA0B OyayT coBnagatb C MMEHaMu no
YMOJTHaHUI0 UCNoNb3yeMon yHKLMN 6€30NacHOCTH, OAHAKO MMS TakXe MOXEeT
6bITb 3aj@aHO NOJIb30BaTENEM.

HacTtpanBaemble BXoAbl, 3ape3epBUpoBaHHble Ans yHKUUin 6e3onacHoCTu, He
ABMATCA NepeksyYaeMbIMm 1 6yayT oTobpaxaTbCs TONbKO B KauecTse
WNHAMKaTOPOB.

[na He3ape3epBMpOBaHHbIX BXOA0B/BbIXOLOB €CTb ClIeAyloLLmMe BapuaHThbl:
* 3anyctutb nporpammy.
* OcTaHOBUTb NporpamMmy.
* [lprocTtaHoBUTb NporpaMmy.

* CobogHbI npuBof,

Uudposbie [na Dl ecTb cnepytowemM BapmaHTbl:

BXOAbl/BbIXOAbI

* 3anyctutb NnporpaMmmy.
* OcTaHoBUTb NpOrpammy.
* [NpuoctaHoBUTL Nporpammy.

* CBobofHbIVi NpuBOA

Bce DI npeaBapuTenbHO yCTaHOBIEHbI Ha HU3KWI YPOBEHb CUrHana.
Bce DO moryT He3aBUCMMO YCTaHaBNUBATLCSA Ha BbICOKUI UITN HU3KNIA YPOBEHb
curuana.

AHanorosble AHanorosble BX0Abl/BbIXOAbl MOTyT OblTb YCTAHOBIEHbI HA BbIX0, Toka [4-20mA] unu
BXOAbI/BbIXOAbI HanpsxeHus [0-10V] . 3Tu HaCTPOMKKM XpaHATCHA B yCTAHOBKE M COXPaHATCA Mpu
nepesanycke KoOHTpoJsiniepa poboTa.

URS8 Long PolyScope X
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8.5.3. MHAUKATOpP NUTAaHNA NPNUBOAOB

OnucaHue V|H,D,VIKaTOp NMUTaHUA NpmnBoAa BKITIOHAETCA, KOrga nutaHne MmaHunynatopa po60Ta
BKJTHOUYEHO, UNK Koraa B kabernb po60Ta nogaetca nutaHme. Korga nutaHue
MaHUnynaTopa po60Ta OTKNMKOYEHO, UHOUKATOP NUTAHUA NpuBoAa BbIKITIOYaeTCA.

NHavkaTop nuTaHus NpuBoAa NoaksitoueH Yepes UndpoBble BbiIXoabl. ViHankaTop He
aBnseTca yHkuUMe 6e30MacHOCTM U He UCTIoNb3YeT BXOAbI/BbIXOAbl 6€30MacHOCTHU.

UHaukaTtop B kauecTBe MHaMKaTopa nuTaHusa npuBoAa MoXeT UCMNOMNb30BaTbCA UHAUKATOP,
KOTOpbIN MOXET paboTaTtb Npu 24 B NOCTOSIHHOrO TOKa.

HacTtpoiika [na HacTpoliku TpebyeTcs CBETOBOW MHAMKATOP M MPOBOAKA AN BbIXOA0B.

“HAvKaTopa 1. MoOknounTe HAMKATOP NUTaHNUA NPUBOAA K LIMPOBLIM BbIXOAaM, Kak
nokasaHo Ha U306paxeHnn HUXe.
2. TpoBepbTe NPaBUIBLHOCTb NMOAKITIYEHNS MHAMKaTopa NUTaHKA NpyBoaa.

* Y706bI NPOBEPUTL BKITHOYEHUE MHAMKATOPA, MOXHO NoAaTh MMTaHMe Ha
MaHunynsTop poboTa.

* Yrtobbl NPOBEPUTBL OTIHOYEHNE MHAMKATOPA, MOXHO OTKITHOYMTb Noaady
nMTaHUsA Ha MaHunynaTop poboTa.

Drive Power Indicator

%

Digital Outputs
ov H|| ov |
DOO|H |[DO4| R J
ov (H|[ov|H
DO1/H||DO5|H
ov (H|[ov|H
DO2(H||DO6|H
ov (H|fov| H
DO3(H||IDO7|H
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Hactpoiika B meHto «HaBuraums» Haxmute lNpunoxeHue.

nHAaukKaTopa Bbi6epute nyHKT O6MeEH faHHbIMM.

B 6okoBOM MeH10 Bbibepute MpoBOAHOM BXOA-BbIXOL,

> L bh =

IMpoKpyTUTE CNNCOK 1 BbIOEPUTE HYXHbIV TUM BbIXOAA:
* HacTpauBaeMmblIi BbIXOS,
* Uudposon Bbixop,
* aHanoroBbIi BbIXOA.,
5. Bbibepute nyHKT lNpegycTtaHoBKa feACTBUS.
BbiGpaHHOMY BbIXOLY MOXHO AaTb Ha3BaHMeE.

6. B packpbiBatoLeMCS MeHI0 BbiGepuTe BbICOKUI YpOBEHDb, KOTAa Ha NPUBOLA,
nopaeTcs NUTaHNe, UHaye — HU3KUM.

Program name

Default program a2
ccec
Do - Communication cccc
oo
Application .
Configurable Input Configurable Output Digital Input b
i ~  Rebot o
cIo Lo ci4 Lo coo Lo C04 10 D10 Lo D14 Lo
Program T =
Safequard Reset High when -
@ Tool 10 CI5 Lo @ Ere— C05 10 DI1 Lo DIS 9 pogem
CI1 Lo structure
» v Modbus a6 o €01 1 06 Lo DI2 W  DI6 Lo
Safequard Reset oy
o —+ Add source 12 = a7 Lo o2 Lo c07 1o DI3 Lo D17 L0 Giohal
Variables
Operator
c13 = cos3 Lo

Robot State

Active

Program name

Default program a2
ccecc
oo - Communication cccc
oo
Application N
Configurable Input Configurable Output Digital Input by
i ~  Robot o
cIo Lo cia Lo coo Lo C04 10 D10 Lo D14 Lo
Program T =
Safequard Reset r —
S Tool 10 & pI1 o | DI5 1o program
CI1 Lo coo L0 structure
® V' Modbus c DI2 W  DI6 Lo
Safequard Reset Name P o
Q —+ Addsource [ DI3 0  DI7 10 g
€2 1o pR— Voriables
Operator High when drive power is on, otherwise Low hd

ci3 Lo

Robot State Speed
@ Active > 100%

URS8 Long PolyScope X 89 PykoBoacTBO nonb3oBaTtens



8. YcTaHoBKa

R
UNIVERSAL ROBOTS

3.6.Bxoabl nBbIXOAbl CUCTEMbI 6€30NaCHOCTMU

B/B

6e3onacHocTH

Ta6nuu,a CDyHKU,VIOHaJ'IbeIe OoTNn4nA npuneeaeHbl HUXe.

B paHHoMm pasaene coaepxunTca onncaHne cneynarnibHoOro Bxoaa 6e3onacHocTn

()KeﬂTbII;I KOHTAaKT C KpaCHbIM TeKCTOM) M HacTpanBaeMbIX BXOA0B/BbIXOA0B ()KeJ'lTbIe

KOHTaKTbl C YepHbLIM TEKCTOM) B peXnmMe BXOA0B/BbIxo40B 6e30MnacHOCTH.
MpepoxpaHuTenbHbIe YCTPOCTBA 1 060PYAOBaHUE A0MXKHbI OblTb YCTAHOBMEHbI B
COOTBETCTBUM C MHCTPYKLUSAMM MO 6€30MacHOCTU 1 OLLEHKOW pUcKa B

rnaese «be3onacHOCTbY.
Bce Bxoapl/Bbixofbl 6€30MacHOCTM NapHble (C pe3epBMpOBaHNEM), TOSTOMY
O[MHOYHBbIV cOOW He NPUBOAUT K NoTepe YyHKLMKN 6€30MacHOCTU. OTO 03HAYaeT, YTo

HGO6XOLI,VIMO NCNoJ1b30BaThb AiBa KOHTAKTa AnAa Takux (bYHKLl,VII7I.

Tunbl NOCTOSAAHHBLIX BXO40B 6€30MacHOCTMU:

* ABapuitHas ocTaHoBKa po6oTa TonbKo A58 060pyA0BaHNUSA aBapuiHOro

OCTaHoOBa

* Safeguard Stop ans ycTponcTs 3awuThbl

* OctaHoB 3PE pns ycTponcTs 3awuThl

ABapuiHbIN

OCTaHOB

MNpenoxpaHUTENbHbI
1 oCTaHOB

OctaHoB 3PE

Pob6oT npekpaliaet

ABUXeHune Aa Aa Ra

BoeinonHexune MpuocTtaHaenueaetc | lNpuoctaHaenusaeTtc | lNpuocTaHaBnueaeTc

nporpaMmbl A A A

MuTtanue npmnBoaa Bbikn. Bkn. Bkn.

C6poc BpyuHyto Py4dHon nnu ) Py4Hon nnu )
aBTOMaTUYECKUN aBTOMaTNYECKNI

YacrtoTta Penko Mpu Kaxaom uukne Mpn kaxgom uukne

NCnonb3oBaHua Unn pegko unn peako

lMoBTOpHas Tonbko oTnyckaHune Her Her

NHMUManu3aums TOpMO3a

KaTteropus octaHoBa 0 5 2

(IEC 60204-1)

YpoBeHb

npon3BoAnNTENbHOCT

n dyHKLMN rnny rnny rnny

MOHWUTOPUHra

(ISO 13849-1)
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Mepbl Vcnonb3ynte HacTpanBaemble BXOAbI/BbIXOAb! AJ11 HACTPONKKN LONOSHUTESbHbIX

NpeaoCTOPOXHOCTU BO3MOXHOCTel 6e3onacHoOCTU, HanpuMep, BbiXO4a aBapuinHOro octaHoea. B
nHTepdelice PolyScope MOXHO onpeaenvTb Habop HacTpanBaeMblxX
BXOJ0B/BbIXOA0B A/151 (PyHKLMI 6e30nacHOCTH.

é BHUMAHUE
OTcyTCcTBME perynapHon NPOBEPKU U TECTUPOBAHUS (PYHKLMIA
6e30MacHOCTM MOXET NPUBECTU K OMACHbIM CUTYaLUSM.

* [MpoBepka paboTbl QyHKLUA Ge30MacCHOCTN A0XHA ObITh
BbIMOJIHEHA A0 3anycka poboTa B 3KCMsyaTaumio.

* Heobxoanmo npoBoAnTb perynspHyto NpoBepKy OyHKLIMIA

6e3onacHocTw.
CurHansbl Bce ckoHdurypupoBaHHble 1 NOCTOSIHHbIE BXOAbl 6€30nacHOCTY NPOXOAAT hunbTpaLuio,
OSSD 4YTO6bI MOXHO ObINIO MCNONb30BaTb NpeaoxpaHnTesbHble ycTponctea OSSD ¢ AnvMHHON

umnynbca MmeHee 3 Mc. Ha Bxoaax 6€30MacHOCTU KaXayto MUITIMCEKYHAY NMPOUCXoanUT
oT6op 06pa3La, U COCTOsHNE BXOAa onpeaenseTcs no Hanbosiee 4acToMy BXOAHOMY
curHany 3a nocrniegHue 7 MUMNUCEKYH/.

CwurHansl Bbl MOXeTe HacTpouTb 610K ynpaenenus Ans Boisoaa umnynbcoB OSSD, koraa BbIXoz
6e3onacHocTH 6e3onacHocTn HeakTuBEH/BbICOKUN. Mimnynbcel OSSD onpeaensatoT cnocobHOCTb
OSSD 6noka ynpaBneHust genatb 6e3onacHble BbIXoAbl akTUBHbIMU/HU3KMMK. Koraa ans

BbIX0Aa BKItoYeHbl nMmnynbcbl OSSD, oguH pa3 kaxable 32 MC Ha BbIXxO4e
6e30nacHOCTH reHepupyeTcsa MMMYNbC HU3KOro ypoBHS B 1 mc. Cuctema 6e3onacHocTH
onpefenseT, Koraa BbIXOA NOAKIIOYEH K UICTOYHMKY MUTaHUS, U OTKNoYaeT poboTa.

Ha pucyHke HMXe noka3aHo: BpeMs Mexay UMnyrbcamu Ha KaHane (32 mc), anvHa
umnyrnbca (1 Mc) n Bpemsa oT uMnynbca Ha OAHOM KaHare 40 UMMyrbca Ha ApYromM
kaHarne (18 mc)

0.0 ms 10.0 ms 20.0 ms 30.0 ms 40.0ms 50.0 ms

safetyd L J_l

32 ms

SafetyB j_l [N
18 ms

BkntoueHne OSSD s BbixogoB 6e30nacHOCTH

1. B 3aronoske Haxmute YcTaHOBKa 1 Boibepute besonacHocTb.
2. B pa3pgene Safety(be3sonacHocTb 1) Boibepute I/0.

3. Ha akpaHe BBOAa/BbiBOAA B pa3aerne BoixogHon curHan ycraHoBuTe
HeobxoamMbin donaxok OSSD. Bbl fOMXHbI HA3HAYUTL BbIXOAHOWM CUrHan gns
BKItoYeHus dnaxkos OSSD.

URS8 Long PolyScope X 91 PykoBoacTBO nonb3oBaTtens
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KoHdurypauus Po6oT noctaBnseTcsi ¢ KOHUrypaLmen no yMmonyaHuo, KoTopasi LonycKaeT ero
6e3onacHocTH aKcnnyaTaumio 6e3 oNoNHUTENbHbIX NPEfOXPaHNTENbHbBIX YCTPOWCTB.

Mo YMONYaHu1Io Safely
24V

EIO
24V
El1
24V
SI0
24V
SI1

Emergency Stop

Safeguard Stop

MopkntoyeHue B 6onbLlUMHCTBE Crly4YaeB MCMnonb30BaHus poboTa TpebyeTcs MOAKIYUTL OAHY UK

KHOMOK HECKOJIbKO AO0MOJIHUTEJIbHbIX KHOMOK aBapwhHoro ocTaHoBa. Ha PUCYHKE HNXe
aBapMﬁHOFO NOKa3aHO, KakK MOXHO NOAKITIO4YNUTb OA4HY UITN HECKOJIbKO KHOMOK aBapMI‘;IHOFO
OoCTaHoBa OCTaHoBa.

CoBmecTHOEe B0O3MOXHO HacCTponTb COBMECTHYH (DYHKLIMIO aBapuUIMHOro ocTaHoBa poboTta 1
MCnonb3oBaHMe  [pyroro 060pyAoBaHUsi NOCPEACTBOM HACTPOMKU CcrneayoLlmx yHKUniA

aBapuiHOro BXoZAa/Bbixofa yepes rpacdmyeckuii nHtepdenc. Bxoa aBapuiiHoro octaHoea pobota
OoCTaHoBa Ha He A0MXeH 6bITb NCMOSIb30BaH AJ1s COBMECTHOTrO UCMOJb30BaHusA. B cnyyae
HECKOMNbKUX HeobxoaMMocCTy NoaKmoYeHus 6onee asyx pobotos UR nnu apyrux ycTponcrs
ycTpoucTBax yrnpaBfeHne curHanamm aBapunHoro ocTaHoBa AOMXHO OCYLLLECTBNATHCS

YCTPONCTBOM aBapuiHom 3awmTthl Ha 6ase MNIK.
* [Mapa HacTpanBaeMbix BXOO0B: BHELLUHU aBapUiiHbIN OCTaHOB.
* [Mapa HacTpanBaeMbix BbIXOA0B: OCTAHOB CUCTEMbI.
Ha pucyHke HuXe nokasaHo COBMECTHOe Ucnonb3oBaHue asyms pobotamu UR

dYHKLMIN aBapuUNHOro octaHoBa. B faHHOM npumMepe MCnonb3yTcs HacTpanBaeMble
Bxoabl/Bbixoabl ClI0-Cl1 n CO0-CO1.

Configurable Inputs onflyurable Otputs
ov |l
C CO4 |l
oV ov |l
CO1 cos|Hl
oV (M||ov m
co2 |l ||cos |l
ov |H||ov
co3| M ||co7

oV
CO0

A

28
(n|m|n|n/s/ns/n

\ll\l upapam
/pian|m :\l\l\l

OOOOOO
HBEREE

l
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MpepoxpaHuUTeNbHbINA
OCTaHOB C
aBTOMaTUYECKUM
B0O306HOBNEHNEM
paboTbl

[aHHasa KoHpurypaums npegHa3HayeHa TonbKo A58 MCNOSNb30BaHWA B Criyyasix,
Korza onepatop He CMOXET NPOWTM CKBO3b [BEPb U 3aKPbITb €€ 3a COOON.
HactpanBaeMble BXOAbI/BbIXOAb! UCMONb3YOTCA AA HACTPOWMKM KHOMKK cbpoca,
pacnonoXxeHHON 3a ABEpblo, AN MOBTOPHOW aKTMBaLuuy ABUXeHusa poboTa.
ABTOMaTNYeCKOE BO306HOBMNEHNE ABUXEHNA POOOTa MPOUCXOAMUT NpK
MOBTOPHOW nofgaye curHana.

Q NMPEAYNPEXOEHUE
Vicnonb3oBaHue AaHHOM KOHpUrypaumm 3anpeLleHo, ecrnm

NnoBTOpHas nogava NpeaoxXpaHUTEnNbHOro curHana Bo3mMoXHa
BHYTpU NepumeTpa 6e30nacHoCTU.

Safety
o 24v A
@ [Eo |m N
5[2¢vm Jevm // ) [
HETIC AR W 8 N pa=l i H &

24v | W HEND
2 [sw0 2 (5o md 2
= —
3[sn |m| A lsn
B aTom npumepe asepHon B aTom npumepe npegoxpaHnTenbHbIN KOBPUK
BbIKItOYaTENb ABNSETCA ABNSAETCA NpefoXpaHUTEsbHbIM YCTPONCTBOM,
6a30BbIM NpefoXpaHUTENbHbLIM ANs KOTOPOro YMECTHO aBTOMaTU4eCKOe
YCTPONCTBOM, KOTOpOE BO300OHOBNEHWE paboThl. OTOT NPUMEp Takxe
obecneymBaeT OCTAHOBKY NPUMEHMM K NpeaoXpaHuTenbHOMY

po6oTa Npu OTKPbLITUK ABEPU.  Na3epHOMY CKaHepy.

MpepoxpaHUTenbHbIA
OCTaHOB C
MCNOJIb30BaHNEM
KHOMKW c6poca

Ecnu npepoxpaHuTenbHbI MHTEpdENC cnonb3yeTcsa Ans obMeHa faHHbIMY CO
CBETOBOW 3aLLMTHOW 3aBECOW, TO TpebyeTcst akTuBauuma yHKLUMM copoca 3a
npepenamm nepumeTpa 6e3onacHocTu. KHornka copoca JosmnxHa 6biTb
OBYXKaHallbHOro tuna. B atom npumepe BXO,ELOM/BbIXO,EI,OM, HaCTPOEHHbIM Ha
BbINonHeHne yHkumm cbpoca, sensetcsa CI0-Cl1.

SaeguardSop | Energeny Sop
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3.6.1.Mcnonb3oBaHne BXxoaa/Bbixoaa onA Bbibopa peXXMmoB

OnucaHue

MepexniovaTens
pexumoB

Mcnonb3soBaHue
nepeknio4yartens
pexumoB

Po60oT MoXeT GbITb HACTPOEH Ha NepeKoYeHne Mexay pabounmm pexnmamm 6es
MCMONb30BaHMS MOABECHOIO MynbTa 06yyeHusi. ATo 03HaYaeT, YTo ucnosnb3oBaHue Mo
3anpeLLeHo Npuv NepekxsIlYeHnn 3 aBTOMaTUYECKOro PeX1Ma B Py4YHO U HAa060pOT.

[lns nepeksoyeHnst pexunmoB 6e3 1Cronb30BaHUsi MOABECHOIO MNysbTa 06y4eHus
TpebyeTcs KoHUrypaums Bxoaa/Bbixona 6€30nacHOCTM U AOMONTHATENBHOE YCTPONCTBO

B Ka4eCTBe nepekn4yaTend pexmma.

MepekntovaTesnb pexXrMMoB MOXET NPEACTaBNSATbL COOOW KIHOYEBOM BbIKIOYATENb C
pe3epBHOM 3MEKTPUYECKON CXEMOWN I C CUTHaNamm OT BbIAENEHHOMO YCTPOMCTBA
aBapuiHon 3awmTbl Ha 6ase MIIK.

Vcnonb3oBaHne nepekniovaTens peXxrmoB, Takoro Kak KIno4eBoK BbIKoYyaTerb,
npepoTBpallaeT ucnons3osaxue MNIMO gna nepeknoyeHna Mexay pexmmMmamu.

1. TMNopkntouunte nepekn4yartesb peXxXnmMoB KO BXOaM, Kak NoKka3aHo Ha

N306paxxeHnmn HUXe.

2. [MpoBepbTe NpaBUIIbHOCTb NOAKIIOYEHNUS 1 HACTPONKM NepeksyaTens

pPEeXNMOB.

Key Switch

Configurble Inputs
24ViH |24V
Cio Ccl4|
24VvIH |24V A
Cl1|{H||ci5 |l
24v|H |24V |IE /
Ci2|H||Ci6 |
24V | |24V R
CI3|H||(CI7 K&
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HacTtpoiika [lns HacTpoWiKkn BXOA0B 6€30NMacHOCTM NpU NOSKITHOYEHUN LONOMHUTENIBHOMO
NOAKIIOYEHHbIX  YCTPOMCTBa HEO6X0AMMO pa3boKMpoBaTh 3KpaHa BXOAOB/BbIXOA0B 6€30MacHOCTH.
BX0A0B 1. B MeHI0 OCHOBHOI1 HaBuraummn HaxmuTe Mpunoxexue.

6e3onacHoCcTu
2. BblbepuTte BesonacHocTb 1 Haxmute PasbnokuposaTb.

Mpwu 3anpoce BBeAMTE Naporb 1 pa3bnokupyinte akpaH «besonacHocTby.

Ecnu BbI elle He yCTaHOBUIN Naporib, I/ICI'IOJ'Ib3yl71Te naposib No yMmosn4yaHuio:
ursafe.

3. B paszpene «B/B 6e3onacHocTu» BbibepuTe Bxogpl.

BbibepuTe 0MH U3 BXOLHbIX CUTHAMOB, HaXaB OAMH U3 MYHKTOB BbiNaZatoLLEero
cnucka «Bxoay.

B packpbliBatowemMcs crnucke Boibepute Pabounii pexum.
HaxmuTe MNpuMeHuTb 1 farite poboTy nepe3anyCcTuTbCs.
HaxmuTte MopTBEepaUTb KoHGUrypauuo 6esonacHoCcTy.

Tenepb ons BbIOOpa pexmMoB paboTbl 1 (M) NEPEKITIOYEHUS MeXAY HUMU
MOXHO MUCMONb30BaTh TONbLKO AOMOMHUTENBHOE YCTPONCTBO.

Mocne Ha3HavyeHus BXxoAa AOMONTHUTENbHOMY YCTPONCTBY NEPEKITIYEHNE PEXMMOB
yepe3s MINO oTtkntoyvaeTcsa. [MNpu nonbiTke ncnonb3oBaTth MMO ana nepeknoyeHns
pexuMoB nosiensieTcsa coobLieHne, noaTeepxaatowee, 4yto MO Henb3s
MCNosb30BaTh A1 U3MeHeHusi paboyero pexmma.
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8.6.2. Tpexno3nuMOHHOE YCTPOMUCTBO BKAOYEHUSA

OnucaHue MaHunynsaTop po6oTa OCHaLLEeH YCTPONCTBOM BKITOUYEHNS B BUAE NOABECHOIO MNysibTa
06yyeHusn ¢ 3PE.
Brok ynpasneHus nogaepxusaeT cneayowme KOHUrypaumm yCTpOrNCTB BKIIOYEHNS:

* [MoasecHon nynbT 06yyeHus c 3PE.
* BHelHee Tpexno3nuMoHHOE YyCTPOMUCTBO BKITIOYEHNS.

* BHellHee Tpexno3nLMoHHOE YCTPONCTBO BKIHOYEHMS U NOABECHON NybT
06yyeHusn ¢ 3PE.

Ha pucyHke Huxe nokasaH cnocob NoaktoyeHns TPeXNO3MLMOHHOIO YCTPOMCTBA
BKIIOYEHNS.

Confifurablf Inputs 3-Position Switch
24V 24v |H —
clof| <y [ ;

24v 1 | [24v) B — —
cn |EHciEm

24v (H|[2kv| W "
ci2 (H|{¢ell

24v |m|[|2hvm

ci3 |H||c

(7

I'Ipmmeanme. [1Ba BXOOHbIX KaHana ans Bxoaa TPEexno3numoHHOro yCTpOVICTBa
BKITIOYEHNA UMEKT A0NMYCK paccoriiacoBaHnaA 1c.

YBEOOMINEHUE

Cucrema 6e3onacHocTi UR He nogaepxuBaeT UCMNONb30BaHne
HECKOJIbKMX TPEXMO3ULMOHHbBIX YCTPONCTB BKITHOYEHMS.

Mepeknioyatens  [1na UCNonb30BaHUsi TPEXMO3ULMOHHOIO YCTPOMCTBA BKITOUEHUsI TpebyeTca
pexuma paboThbl nepeksoyaTenb pexuma paboTbl.

Ha PUCYHKE HMXXEe NOoKa3aH rNnepekridaTtesib pexnma paGOTbI.

Conﬂlurabl Operational mode Switch
24V||H||24v |H 1
cio||m|{ci4 [m :
24v|[m|[24v [m — —]
cri|[m||{cis [m '

24V|| |24V (W """
Cl2|| Qs |l

24v NA [|24v)

CI3 |ECl7 N\

[
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8.6.3.CUrHanbl BXOoAOB-BbIX040B 6e30NaCcHOCTH

OnucaHue

oo < Safety
og
Application
Robot Limits Wired Inputs
Function
g \ Joint Limits
Program —
Joint Positions Safe Reset
© Joint Speeds Funct
» Una
v Safety /0
Q Fu
Outputs Una:
Operator
Inputs
Planes
Hardware

@ Active

Three Position

e

Sign:
cio
an

caz
as

4
as

ce
arz

Bxoabl/Bbixoapl pa3geneHbl Ha BXOAb! M BbIXOAbI M MONapHO pa3MeLleHbl Tak, Y4To
Kaxpas pyHkumsa obecneumsaet PLd kaTeropum 3.

Program name
=) End Effectors

cccc
Apply ccec

&

=

g

x
%

Variables

D Max
== -1000.00 mm/s

PucyHok 1.3: OkpaH PolyScope X co BXoaHbIMY cUrHanamu.

oo <& safety
oo
Application
Robot Limits Wired Outputs
Function
) Vv Joint Limits
Program T

£

Operator

Unassigned

Joint Positions

Function

joint Speeds
Joint 5p Unassigned

v safety /o
Outputs
Inputs

Planes

Hardware

Three Position

@ Active

Program name

End Effectors

Signal

coo
co1

co2
co3

co4
o5

co6
co7

e
Apply e

055D Move

Variables

@ Max Speed
== -1000.00 mm/s = 100% +

URS8 Long PolyScope X
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BxogHble Bxopbl onucaHbl B Tabnuuax HUXe:

cUrHansl
BbinonHeHune octaHoBa kateropum 1 (IEC 60204-1) ¢
KHonka 0 HOBpeMEeHHbIM MHOPMUPOBaAHNEM ApYyroro 06opyAoBaHNs OT
aBapuNHOro BbIX0[,a OCTaHOBa CUCTEMbI, ECINN 3a[laHO 3HA4YEHUE JAHHOIO
OCTaHoBa BbIxoaa. OCTaHOB BbINOMAHATCA Ha BCEX TOYKaX, NOAKIMOYEHHbIX K
BbIXo4y.

BoeinonHeHune octaHoBa kaTteropun 1 (IEC 60204-1) uepes Bxog,

ABapuinHas

0CTAHOBKA 6noka ynpasneH1sa ¢ 04HOBPEMEHHbIM MH(POPMUPOBAHNEM

poboTa Apyroro o6opynoBaHus OT BbIXO4a aBapyMHOro OCTaHOBa
CUCTEeMbI, €CNN 334aHO 3HaYeHne [AHHOTO BbIXOAA.

BHewwHun

oo BeinonHeHue octaHoBa kaTeropuun 1 (IEC 60204-1) Tonbko Ha

aBapuUNHbIN
poboTe.

OCTaHOB

Bce npepnenbl 6e3onacHoOCTM MOTYT NPUMEHATLCS, Koraa poboT
MCMonb3yeT HOPMaJlbHYIO U OrpaHUYeHHYI0 KOHUrypauuio.
Mpun coOTBETCTBYIOLLEN HACTPONKE Nofava Ha BXOAbl HU3KOro
CUrHana npyBOAMT K Nepexony cucTembl 6e30nacHoCTM B
orpaHuYeHHyo KoHdurypaumo. Manunynatop po6oTa
3amepnnsaeTcs Ans COOTBETCTBUA TpebOoBaHNAM OrpaHUYEHHbIX
napameTpoB.

OrpaHuYeHHbINn Cuctema 6e30nacHOCTU rapaHTUPYET, YTO poBOT OKaxeTcs B
npepenax orpaHUYeHHbIX 3Ha4eHun MeHee Yem 3a 0,5 ¢ nocne
nogauu curHana Ha Bxop,. Ecnv manunynatop po6ota
npofosxaeT HapyLlaTb Npeaernbl OrpaHNYeHHbIX 3HaYEHUI,
BbINONHsieTCcst ocTaHoB kaTeropuu 0. MNnockoctu cpabaTbiBaHNs
TakKXe MOryT Bbi3blBaTb NEPEXO, B OFPaHNYEHHYO
KOHpurypauuto. Takmm xe o6pa3om cuctema 6e3onacHoOCTM
rnepexoauT B HOPMasibHY0 KOHUIrypaLmio.

PykoBofacTBo nonb3oBaTerns 98 URS8 Long PolyScope X
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CUrHanbol

Pexum paboThbl

Mpu ncnonb3oBaTbCA BHELIHErO BbiOOpa pexxmuMom
nepeksyaeT Mexay aBToMaTU4eckum v py4HbiM
pexumMom. PoboT 6yaeT B aBTOMaTUHECKOM peXMME npu
HU3KOM CUrHarne Bxo4a u B py4HOM peXUME Npu BbICOKOM
curHane Bxogaa.

Bo306HOBMEHWE N3 COCTOAHUSA NPEAoXPaHUTENBHOIO
OCTaHOBa B criyyae cpabaTbiBaHus nepeaHero opoHTa Ha
BXOZle npefoxpaHuTensHoro cépoca. Mpu

C6poc 3awwuTbl
npenoxpaHUTernbHOM OCTaHOBE 3TOT BXOA, obecrneynBaeT
COoXpaHeHue COCTOSHNA NPEAOXPAaHUTENBHOMO OCTaHOBA [0
3apericTBoBaHus cbpoca.
OcTaHOoB, MHULMUPOBAHHBIN BXOAOM NPeAoXpaHUTENbHOMO
Mepbl ocTaHoBa. BeinonHeHne octaHoBa kateropum 2 (IEC 60204-
NpenoCTOPOXHOCTH 1) B ntobom pexrme npu akTMBaLumM mepamu

NPeaoCTOPOXHOCTY.

OcTaHoBKa 3aluThl B

BbinonHeHmne octaHoBa kaTeropum 2 (IEC 60204-1)
TOJTbKO B aBTOMaTMyeCKOM peXume.
MpepoxpaHnTenbHbI OCTAHOB aBTOMATUYECKOro pexmma

aBTOMaATU4eCKOM

pexime MOXHO Bbl6paThb TOMLKO Npu CKOHCbVII'ypVIpVOBaHHOM "
YCTaHOBNEHHOM TPEXMO3ULMOHHOM YCTPOMCTBE BKIIOUEHUS.

C6poc 3aLMTHON BosBpallaetcsi M3 COCTOAHUA NPefoXpaHNTENIbHOro

3aWmThbI B oCTaHoBa aBTOMaTMHYECKOro pexuma B crnyyae

aBTOMaTUYECKOM cpabaTbiBaHUA nepeaHero poHTa Ha Bxofde

pexume npenoxpaHnUTenbLHOro c6poca aBTOMaTUUYECKOro pexuma.

Freedrive Ha poboTe

Bxoa cBob6oaHOro npuBoAa MoXHO HAaCTPOUTb Tak, YToObI
CBOGOHbIN NPUBOJ MOXHO ObINI0 BKIHOYUTL U UCNOMb30BaThb
6e3 Heo6X0AMMOCTU HaXMMaTb KHOMKY Ha CTaHOAPTHOM
MO wnu HaxmnmaTb 1 yaepxmeaTtb KHonku Ha MMNO ¢ 3PE B
MOnyHaXaToMm NOSIOXEHUM.

B py4HOM pexume ans nepemelleHns poboTta Heobxoammo
HaxaTb U yAepXM1BaTh BHELLUHEE TPEXTO3ULMOHHOE

Tpexno3numoHHoe -

CTpOVCTEO YCTPOMCTBO BKITHOYEHMSA B NOSlyHaXaToM NnofioxeHuun. Ecnm
y NCnonb3yeTcs BCTPOEHHOE TPEXNO3ULIMOHHOE YCTPOMCTBO
BKIHOYEHUS

BKITIOYEHWSA, TO AN nepemelleHns poboTta Heobxoammo
HaxaTb U yepXM1BaTb KHOMKY B CPeAHEM MOMOXEHUM.

A

NPEAYNPEXAOEHUE
Ecnu npenoxpaHuTenbHbIi c6pOC MO YMOMYaHMIO OTKITIOYEH,

aBTOMaTuU4eckuii cbpoc NPOMCXOAMT, KOraa Mepbl NpefoCTOPOXHOCTM
6ornblue He aKTUBMPYIOT OCTAHOB.

3TO MOXeT NPOU30WTU, ECINN YENOBEK NPOMAET Yepes 30HY AEWCTBUS Mep
NpefoCTOPOXHOCTH.

Ecnn Mepbl NpeoCTOpPOXHOCTU He 06HAPYXMBAIOT YerloBeka U OH
noABepraeTcsl ONacHOCTH, aBTOMaTUYECKMii cOpoC 3anpelLeH CTaHgapTamu.

* YT06bI 06ECNEUUTD CGpOC TOJ1bKO B CJly4dae, eCJih HUKTO He
noaBepraeTca onacHoCTH, VICI'IOJ'Ib3yl7|Te BHELLHUI C6pOC.

URS8 Long PolyScope X
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BbixoaHble
CUrHansbl

B cny4ae HencnpaBHOCTY UNK 3anpeTa B cucteme 6e30MnacHOCTM BCe BbIXOAbI
6e30MacHOCTV NEPEKIYANTCA Ha HU3KMI YPOBEHb. ATO 03HAYAET, YTO BbIXO[, OCTaHOBA
CUCTeMbl MHULMMPYET OCTAHOB, AIaXXe eC aBapuiHbIii OCTAHOB He cpabaTbiBaerT.

Bbl MOXeTe 1Cnonb30BaTh CrieayoLye BbIXOAHbIE CUrHanb! chyHKUMI Ge3onacHocTu. Bee
CUrHanbl NepexofaT B HU3KMI PeXUM NOCre 3aBepLUEHNS COCTOSIHUSA, BbI3BaBLUEr0 BbICOKUIA
PEXUM CUrHamOB:

Hu3kuii curHan nogaeTcs TOMbKO NPy Nepexone CUCTEMBI
6e30nacHOCTU B COCTOSIHWME OCTAHOBA, B TOM YKCHE C
NoMoOLLbIO BXoAa «ABapuiHbIA OCTaHOB poboTa» 1 npu
1OcTaHOB cuCTEMBI | HaXaTUM KHOMKK «ABapuitHbIi OCTaHOBY. Bo nsbexanue
6110KMPOBOK HU3KWIA CUrHan He ByaeT nofaBaThbCs, eChnu
COCTOSIHVE aBapuMHOIO OCTaHOBA MHULMUPYETCS C
nomotbo Bxofaa « OCTaHOB CUCTEMBbIY.

CvrHan Huskwuii , ecnv poboT ABUXETCSH, B MPOTUBHOM
Cny4yae BbICOKUNA.

CwvrHan Bbicokui , korga poboT oCTaHOBIEH UMK
HaxoAuTCA B NpoLecce OCTaHOBKU M3-3a aBapuUnHom

LBuxywmincsa pobot

Pob6oTt He OCTaHOBKM UK OCTAHOBKM 3aLmThl. BbiCOKOe nornyeckoe

OCTaHaBliMBaeTcAd 3Ha4yeHue npm oCtaHoBJIEHHOM po60Te nnun B npouecce ero
OCTaHOBa 13-3a aBapMIZHOFO nnn npeaoxpaHnTenbHOro
OCTaHoBa.

Huskuvi curnan, korga MCNoNb3yKTCA OrpaHN4YeHHbIe
napamMeTpbl nnn ecnu Bxon, 6e3onacHocTy HaCTpPOEH C

OrpaHunyeHHbIN BXOAOM OrpaHMYeHHON KOHMrypauumn n Ha Hero nogaeTcs
HWU3KWI curHan. B npoTuBHOM cny4ae nogaeTcs BbICOKWUIA
curHan.

He orpaHunyeHHbINn Asnsetcs 06paTHbIM OrpaHMYEHHOMY, ONMMCAHHOMY BbILLE.

Bbicokuii curdan, ecrnv maHunynaTop poboTa oCTaHOBSEH U
HaxoAuTcA B CKOHUIyprpoBaHHOM 6e30nacHoMm
BezonacHbii fom WCXOAHOM MONoXeHnn. B npoTuBHOM cnyyae curHan
Huzkuii. 3To YacTo ncnonb3yeTtcs, koraa pobotsel UR
WHTErpupoBaHbl C MOBUNbHBIMU poboTamu.

OcTaHoBneHo .
CwvrHan HM3KuIM, Koraa 0CTaHOB TPEXMO3ULNOHHBIM
TPEXNO3ULMOHHBIM .
N YCTPOMCTBOM BKJIIOYEHUS aKTMBEH. B nHOM criyyae curHan
YCTPOWMCTBOM -
BbICOKUI.
BKNOYEHUA

He ocTtaHoBneHo

CwurHan HU3Kun, Koraa ocTaHoOB TPEXNo3NUNOHHbIM
TPEXno3numMoHHbIM

yCTpOVICTBOM BK/MOYEHUSI HEAKTUBEH. B MHOM cny4yae

YCTPONCTBOM N
CUrHas BbICOKUN.
BKJ1l0O4eHUA
YBEOOMITEHUE

BHellHMe MexaHM3Mbl, NOJyYaloLye COCTOSHE aBapUitHOro 0CTaHoBa OT
po6oTa Yepes Bbixof, «OCTaHOB CUCTEMBbI», AOITXHbBI COOTBETCTBOBATb
TpeboBaHusM ctaHgapTa ISO 13850. 31o ocobeHHO HeobXoaNMO B TEX
Crny4asix, Kora BXof, aBapuitHOro oCTaHoBa po6oTa NoAKIIoYeH K

BHELLHEMY YCTPOMCTBY aBapUNHOrO OCTAHOBA, B Takux crnyyanx BbIXOZ,

'Ocraos C"'CT‘T"" PaHee HagpIBaGE CAEARYK By SCTRIIROM, CARTR 2 (RARE TR IS4 BB RIS SHkm

PolyScope mox

URS8 Long PolySq

T 0T06P3X3TB,$8,395+%"&,”&§§1? BB OB YST Y5 ™10 03HauaerT, uto

bpe X 1%1 . N oA nonb3oBaTens
cbpoLueHo 6e3 Kaknx-nMbo py4dHbIX AENCTBUIA CO CTOPOHbI OfiépaTopa

po6oTta. CriegoBaTenbHO, YTOObl COOTBETCTBOBATL CTaHAapTaM

6e3onacHoCTH, BHeLLHee 060pyaoBaHMe AOMXHO TpeboBaTb pyYHOro
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3./.Und poBoii BXxoa/BbIxoa obuLero HasHayeHun

OnucaHue OKpaH 3anycka CoAepXMUT HaCTPOMKM Arsi aBTOMaTMYECKOW 3arpy3Ku 1 3anycka
nporpaMmbl Mo YMONYaHMIo 1 Ans aBTOMaTUYeCKON HMUManu3aumMm MaHunynaTopa
pob6oTa BO BPeEMS BKITHOUEHNS.

Lundposbie B naHHOM pa3pene cogepXutcs onvcaHne BXoA0B/BbIXOA0B 00LLEero HasHayeHus 24 B
BXOAbl/BbIXOAbI (cepble KOHTaKTbI) U HACTpanBaeMbIX BXOL0B/BbIXOLAOB (KENTble KOHTaKTbl C YEPHbIM
obwero TEKCTOM) He B peXnMe BXOA40B/BbIXOA0B 6€30MacHOCTM!.

Ha3Ha4yeHus

Bxogbl/Bbixoapbl 06LLEro Ha3HaYeHNA MOTYT UCTONb30BaTLCA AN HENOCPEACTBEHHOTO
ynpaBfeHuns pasnnyHbiM 060pyaoBaHNEM, HANPUMeEp, MHEBMATUYECKUM pere unm ans
obmeHa gaHHbIMU ¢ HbIMK cucTemamu MJTK. Bo3amoxHO aBToMaTuveckoe
OTKITHOUYEHNE BCEX LN(POBbLIX BbIXOAO0B NPU OCTAHOBKE BbINOSIHEHWS MPOrpaMmbl.

B aToM pexume curHan BelBofa Bcerga 6yaeT HU3KMM, eCnu nporpaMmma He
BbINonHsaeTcs. MNpumepbl NpMBEAEHbI B MOCNEAYOWNX Nogpa3aenax.

B naHHbIX MpuMepax Ncnonb3ytoTcst 00blYHbIE UM POBLIE BEIXOAbI, OAHAKO TakXe
BO3MOXHO MCMOMb30BaHNe HacTpanBaeMbIX BbIXOAO0B B Crlyvae, €Cin OHU He
HaCTpPOEeHbl Ha BbINOfHEeHME YHKLMIN 6e30NacHOCTU.

Digital Inputs

-
Digital Outputs 24V|H |(24av|H

ov[m[[ov[d DIO|H || D14

DO/ DOSHIe 2av|m||2av|Hl I

ov [m|| ov

po1/m||pos|m T DI1| M| DI5 " B .
ovimlovim 24V|H|[24av|H

DO2|H||Do6|m DI2|H||DI6|H

ov (M| ov(H 24V(H||24VviH

Do3|{H|[po7|m pI3m|[D17 |

B naHHOM npuMepe Harpyska ynpasneHue no B gaHHOM npumepe K undpoBomMy

UM poBOMY BbIXoAy Nocre NOoAKIYEHUS. BXoAy nofktoyeHa o6blyHas KHOMKa.
O6meH Lindposble Bxoabl/BbIXoAbl MOTYT UCMONb30BaTLCA AN 06MeHa faHHbIMU C APYTM
DaHHbIMU C obopynoBaHnem npu Hanuuum obero koHTakta 3A3EM (0 B) u ncnonb3oBaHusa
Apyrumu ycTponcTteom TexHonorum PNP, cm. Huxe.

yCTpOMCTBaMM

Mn M r”-l K Digital Inputs Di:i‘q(plns / igital Inputs. [ pidal outputs

URS8 Long PolyScope X 103 PykoBoacTBO nonb3oBaTtens
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8.7/1.YpaneHHOe BKAOYEHNE U OTKAOYEHNE

OnucaHue Wcnonb3yite yHKLMIO yAaneHHOro BKIIOUYEHUSA/OTKITIOUEHUS, YTOGhI BKIOYATb U

BbIKIHO4aTh 6510K ynpaBneHuns 6e3 ncnonb3oBaHUs NOABECHOrO MNyJfibTa 06yyeHus.
[aHHas yHKUMA nCronb3yeTcs B CrieaAyowmx cryyasnx:

* B cnyyae HefOCTYMHOCTM NOABECHOIO NyfibTa 06yyeHus.
* B cnyyae Heo6xoaMMOCTH NONHOro ynpaenenuns cuctemon MIK.

* B cnyyae Heo6X0AMMOCTY OLHOBPEMEHHOIO BKITIOUEHUS MU OTKITHOYEHNS
HeCKOnbKknx poboToB.

DYHKLMA yaaneHHoro BKIMoYeHUA/oTKIIOYEHNUs OCHaLeHa HebonbLInM
OOMNONHUTENbHBIM KOHTAaKTOM NuTaHusa 12 B, KOTOpbI OCTaeTca akTUBHbIM Mpy
OTKJIt0MeHHOM 611oke ynpaBneHusi. Bxop BKIT npegHasHaveH Tonbko ana
KpaTKOCPO4HOW aKTMBauumn 1 paboTaeT Tak Xe, Kak U KHornka nuTaHus. Bxoa BbIKI1
MOXHO yaepXuBsaTb Mo Mepe HeobxoaMmMocTu. Micnosnb3yiiTe NPorpaMmMHyHo
dyHKLMI0, YTOObI aBTOMATUYECKM 3arpyXaTthb M 3anyckaTb NPorpaMmbl.
AnekTpuyeckne TpeboBaHUs MPUBEAEHbI HUXE.

AductaHumMoHHoe
yrnpaBneHue

KneMmbl MapameTp MuH. Tun  Makc. Ep. usm.

[12 B -

3ABEM] HanpsaxeHue 10 12 13 B

[12 B -

SABEM] Tok - - 100 MA

[BKII - HeaktneBHoe KaTteropus ) 05 B

BHIKJI ] HanpsxeHue ocTaHoBa ’

[BKII - AKTUBHOE 5 _ 12 B

BHIKJI] HanpsixeHne

[BKJT - .

BEIKJT] BxonHon Tok - 0 - MA

[BKIL. ] repuon 200 - 600 mc
aKTMBaumm

Remote lq Remote lq

12v|d I 12v|d T

GND H | } GND(E|, | fqee---- }
ON|N ON (H

OFF| M\ P OFF P

B naHHOM npumepe nokasaHo coefnHeHne
KHOTMKM yAaNeHHOro BbIKMIOYEeHUs.

B naHHOM npumepe nokasaHo coefuHeHne
KHOTMKM yAaneHHOro BKIloYeHus.

PykoBoacTBO nonb3oBaTtens 104 URS8 Long PolyScope X
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A\

BHUMAHWE

Ecnu HaxaTb 1 yaepxuBaTtb KHOMKY NUTaHus, 6ok ynpasneHus bynet
BbIKITHOYEH 6e3 coxpaHeHus OTKPbITbIX (halinos.

* He HaxumainTe n He yaepxuBaniTte Bxog BKJ1 nnv kHonky nutaHus, He
COXpaHuB OTKpbITble dhannbl.

* [ns ynpaBneHus yaaneHHbIM BbIKIioYeHnem ncnonb3ynte Bxog BbIKI:
Taknum o06pa3om 610K ynpaBrieHUsi BbINOSIHUT COXPaHEHUE OTKPbITbIX
halinoB 1 KOPPEKTHO 3aBepLUMT paboTy.

URS8 Long PolyScope X

105 PykoBoacTBO nonb3oBaTtens
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3.8.AHanorosbin BXoa/Bbixoa obu,ero
Ha3Ha4vyeHun

OnucaHue [na nogknioyeHnsa aHanoroBoro nHtepdgenca npeaHasHayvyeH 3eneHblil KOHTakT. OH
NCnonb3yeTcsa AN YCTaHOBKK unu nameperusa Hanpsxenus (0-10 B) nnm Toka (4-20 mA)
K 1 OT opyroro o6opynoBaHus.
[lns nonyyYeHnsa HanBbICLLEN TOYHOCTU PEKOMEHAYETCS BbINOMHUTE Crieayowme
OencTBus.

* VcnonbayiTe KoHTakT AG, Gnvxanwni kK Bxogy/sbixoay. lNape Heobxoammo
COBMECTHO UCMonb30BaTh GUNbTP 06LLEero pexmma.

* Heobxoammo ncnonb3oBaTb 0buiee 3azemnenuve (0 B) ana obopynosaHus
6noka ynpasneHus. AHanorosble BXOAbl/BbIXOAbl HE UMEIOT rafibBaHNYeCKOM
n3onauum oT 6110Ka ynpaBneHus.

* Heobxoanmo ncnosb3oBaTb 3KpaHUPOBaHHbIN kabenb uny kabenb ¢ BUTbIMM
napamu. Heobxoanmo nogkniovnTb 3KpaH K KOHTakTy 3a3emnexus (GND)
KrnemMmbl nuTaHus Power.

* |/|CI'IOJ'Ib3yl7ITe oGopyp,osaHme, pa60Talou.|,ee B peXunmMe ToKa. CwurHanbl Toka
MeHee noaBep>XeHbl NoMexam.

PykoBofacTBo nonb3oBaTerns 106 URS8 Long PolyScope X
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OneKTpuyeckue
XapaKTepucTUKu

AHanorosblit
BbIXO4 U
aHanoroBbIi
BXOA,

B rpadhmnyeckom nHtepdeince MoXxHo BbibpaTh pexnm BBoAa. NeKTpuyeckmne
TpeboBaHUs NpuBeAEHb! HUXE.

Knemmbl MapameTp MuH. Tun Makc. Ea. usm.

AHariorosbivi

BXOZA B pexume

TOKa

[AIx - AG] Tok 4 - 20 MA

[AIx - AG] ConpotusneHue - 20 - oM

[AIx - AG] PaspelueHune - 12 - out

AHarorosbivi

BXOZ B pexume

HanpsxeHus

[AIx - AG] HanpsxeHue Kareropus - 10 B
OCTaHOoBa

[AIx - AG] ConpoTtuBneHune - 10 - KOM

[AIx - AG] Paspeluenve - 12 - out

AHarnoroBbiv

BbIX0OA B

pexume Toka

[AOx - AG] Tok 4 - 20 MA

[AOx - AG] HanpsxeHue Kareropus - 24 B
OCTaHoBa

[AOx - AG] PaspelieHune - 12 - out

AHariorosbivi

BbIX0OA B

pexvme

HanpsxeHus

[AOx - AG] HanpsaxeHue Kareropus - 10 B
OoCcTaHoBa

[AOx - AG] Tok -20 - 20 MA

[AOx - AG] ConpoTusneHue - 0 - oM

[AOx - AG] PaspelueHune - 12 - out

oo

[aHHbIN NpuMep NokasbiBaeT ynpaBneHne
JIEHTON KOHBENEepa C UCMOMb30BaHNEM
aHanoroBoro Bxoja ynpasfeHus

CKOPOCTbHO.

[aHHbIN NpuMep nokasbiBaeT
MOAKIHOYEHME aHANOroBOro AaTymka.

URS8 Long PolyScope X
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8.9. AUCTaHUMNOHHbIN pexnum B ob30ope
napameTpoB 6e30MacHOCTH

OnucaHue [MCTaHUMOHHBIV peXnM No3BoNAeT BHELLUHWUM YCTPOWCTBaAM MOAKYATLCA K KIOYEBbIM
cepBuMcaMm, TakMM Kak OCHOBHOW MHTepdelic.

[MCTaHUMOHHBIV PEXUM MOXHO BKITHOUNTL C MOMOLLbIO CeLMasibHOro nepeksioYvaTens B
AnanoroBoM okHe «O630p napameTpoB 6e30MnacHOCTUY.

1. MepenguTe B pasgen «O63o0p napameTpoB 6€30MacHOCTM» Ha OCHOBHOM 3KpaHe.

2. Haxmute «Bbi6op pexmmay.

3. Bbibepute «ABTOMaTMYECKUY, @ 3aTEM «[JUCTaHLMOHHOEY.

Mo yMonyaHuto BKITHOYEH pexnM ynpasneHus «MecTHoe.
[MCTaHUMOHHBI peXUM aKTUBEH, TONbKO ECIIN NPUIIOXEHNE B aBTOMaTUYECKOM peEXnMe.

Safety Overview

BknioyeHune
AocTtyna

Mode Selection

Robot Limits

Joint Position

Joint Speed

Planes

Input

Output

Hardware

Three Position

Mode Selection

Select Operational mode
Stand clear of the robot when Automatic or Remote mode is activated.

@ Manual Automatic

Select Remote mode
Switch to automatic operational mode to change Remote Mode.

Local Remote

PyKOBOD,CTBO nonb3oBaTend
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8. YcTtaHoBKa

Safety Overview

Mode Selection

Robot Limits

Joint Pasition

Joint Speed

Planes

Input

Output

Hardware

Three Position

Mode Selection

Select Operational mode

Stand clear of the robot when Automatic or Remote mode is activated.

Manual @ Automatic

Select Remote mode

® Local Remote

3awuTHas B amcTaHumoHHoM pexunme uHtepdenc PolyScope X nepexoauT B 3aliuLLEeHHOe

6nokupoBka COCTOSHME C AOCTYNOM TONbKO ANS YTeHud. Bce oencTanst No U3MEHeEHMIo 1 ynpaBneHnto
oTknto4eHbl. OcTaeTcs AOCTYMHbIM TONbKO 3KpaH onepaTopa B pexuMe npocMoTpa.
Kpome Toro, Haf, KOHTPOSbHOM cyMMol 6e30nacHOCTM 0ToBpaxaeTcs 3Ha40K
OUCTaHUMOHHOIO pexumMa, KOTOpbI YKa3bIBaeT, UTO CUCTEMa HaxoauTCs rnoz,
ONCTAHUNOHHBIM KOHTPOJSEM.

2

Operator

Robot Name

e-Series UR10e

Configuration

Program name
" Default program

Status

Status Value

E3J

cccc
cccc

R
Stopped UNIVERSAL ROBOTS

URS8 Long PolyScope X
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3awuTta npm Ecnu pabouunin pexxum poboTa onpefenseTca curHanom BXoga/sbixoga, To Npu
ynpasneHuu NepeKIIFYEHNN B PYUHOW PEXMM Yepe3 BXOA/BbIXOM, ANCTAHLMNOHHBIN PEXUM
Bxofamu/Bbixogamu  OyaeT nepeksitoyeH 06paTHO B MECTHBIN PEXUM.

OTa dhyHKLMA obecneunBaeT 3alUMLLEHHOE CTPYKTYPUPOBAHHOE OKPYXeHWe Ans
yAaneHHOro MOHMTOPUHIa, COXPaHss Npu 3TOM MOSIHOLEHHOE MEeCTHOe
yrpasneHue npu Heo6XxoanuMoCTH.

Safety Overview

Mode selection Mode Selection

Select Operational mode
Robot Limits i

Operational mode is currently controlled by safety inputs
Stand clear of the robot when Automatic or Remote mode is activated.
Joint Position

Manual Automatic

Joint Speed

Select Remote mode

Switch to automatic operational mode to change Remote Mode.
Planes

Local Remote

Input

Output

Hardware

Three Position
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9. UHTerpauma paboymx opraHoB

OnucaHue B aToM pykoBoacTBe pabounii opraH Takxke MOXeT Ha3blBaTbCA MHCTPYMEHTOM U
3aroToBKOW.

YBEOOMITEHUE

Komnanusa UR npepocTtaBnaeT AoOKyMeHTauuMo no pabovemMy opraHy,
KOTOpbIN 6yAeT MHTErpUPOBaH C MaHMNynsaTopom poboTa.

* VIHCTpyKUMM NO YCTAHOBKE W NMOLKIHOYEHMIO CMOTPUTE B
[OKYMeHTaLumm no paboyemy opraHy (MIHCTPYMEHTY, 3aroTOBKE).

91 MakcumanbHaa nonesHas Harpyska

OnucaHue OueHo4YHada nonesHas Harpyska MaHunynaTopa poboTa 3aBUCUT OT CMELLEHUSA LIEHTPpa
TAXECTUN NONE3HOM Harpy3Ku, Kak nokasaHo Huxe. CMeLLeHne LeHTpa TAXeCcTu
onpeaenseTcs Kak paccTosiHve oT LeHTpa dnaHua ons noAcoeanHeHnst MIHCTpyMeHTa
[0 LIeHTpa TAXECTU NPUKPENIEHHOM NOIE3HON Harpy3ku.

MaHunynaTop po6oTa MoxXeT paboTaTb Npy GOMbLLIOM CMELLEHUM LIEHTPA TAXECTU, ECIN
nosie3Hasi Harpyska pasmelleHa Huxe dnaHua ona noAcoefuHEHUS UHCTPYMEHTA.
Hanpumep, npu pacyeTte Macchl NONe3HoW Harpy3ku B criyyae nogbopa u
pacnonoXeHus cnefyeT yunTbiBaTb Kak 3axsaT, Tak U 3aroToBKy.

MakcumarnbHOe yCKopeHne pob6oTa MOXET ObITb CHUXEHO, ECIN LEHTP TAXECTU
MosiIe3HOI Harpy3Ku BbIXOAMT 3a Npefenbl None3Hon Harpy3ku 1 paguyca AeincTeus
po6oTa. MNpoBepuUTL paanyc AeWCTBUS 1 NONE3HYI0 Harpy3ky po6oTa MOXHO B pasgene
«TexHUYecKne XxapakTepUCTUKINY.

URS8 Long PolyScope X 111 PykoBoacTBO nonb3oBaTtens
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Kpusas 5 MonesHas Harpy3ka [kg]
none3Hou
Harpysku 12 | '
[ Jexpanded payioad
[ Full performance
10 | |

o 100 200 300 400 500 600

CwmelleHue LeHTpa Taxectn [mm]

COOTHOLLEHNE MeXAY OL€HOYHOW MONIE3HON Harpy3Kou U CMELLEHNEM LIeHTPa TAXECTH.
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YBenuyeHue MaHunynatop pob6ota moxeT paboTaTb Npu 6oMbLUEM CMELLEHUN LEHTPA TAXECTU U
MaKcuMarnbHOW  Gosbluei NoNe3Hon Harpy3ke, ecnm nonesHasa Harpy3ka pasmeLleHa Huxe draHua
None3Hon 01151 NOACOEAMHEHNSA MHCTPYMEHTA. YBENNUYUTb MaKCMMarbHYHO MOME3HYI0 Harpy3ky
Harpysku MaHunynsatopa poboTa MOXHO Npy COBMOAEHUN CreayOLNX YCIOBUIA:

* [pn nepemelLeHNN C BbICOKOW NONE3HON HArpy3Kon MHCTPYMEHT
OPWEHTUPOBaH BEPTMKaNbHO BHM3 (Takoe YacTo ObiBaeT Npy NaneTupoBaHum).

® LleHTp TSXECTN MNone3Hon Harpy3ku Haxogmntcd B npenesnax HOM1UHalibHOro
rOpn30oHTalribHOro pagunyca Dencreus po60Ta.

* CwmellleHre LeHTpa TAXECTU B rOpM30oHTanbHoM niockoctn XY He npeBbilaeT
KPVIBYO YBENMYEHHO NOSIe3HON Harpy3ku (6onblune CMeLLLeHKst Mo ocu Z,
NpeBbiLLaloLLME KPUBYHO MOJNIE3HON Harpy3ku, He BNATCS NPoGIeMoit).

)

Gravity

lNpumep pacyeTa ropu3oHTasIbHOrO CMELLEHS LIEeHTPAa TSXECTH.

Kak nokasaHo BbliLLE, rOpn30oHTaJIbHOE CMELLEeHne NnoJsie3HON Harpy3ku dy OOJ1XHO
ObITb B npepenax KpVIBOI7I Nnone3Homn Harpy3ku.

YBenuuyeHue none3Homn Harpy3ky BO3MOXHO Npu Nio6oi opreHTaumnm yCTaHoBKU
pob6oTa.

Mpy yBENMYEHUI MaKCMMasbHOW NONIe3HON Harpy3kn po6oT MOXeT ABUraTbCs CO
CHUXEHHOW CKOPOCTbI0 1 yCKOpeHNeM. MNoBbILEHHasn Harpy3ka Ha COYNeHeHNss MOXeT
OrpaHMYnNTb HEKOTOpbIE ABUXEHUS B paboyem ananasoHe poboTa. CobniogeHve
MexaHU4eCcKux orpaHmyeHunin pobota obecneymBaeTcs NPorpaMmMHbIM obecneyeHnem
po6oTa aBTOMaTUYECKN.

YBEOOMITEHUE

Vicnonb3oBaHune yBEJIMYEHHOro gnana3oHa NoJsiIe3HON Harpy3ku He
AHHYJITMPYeT rapaHTuio.
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WHepuua Ecnu nonesHasn Harpy3ka 3afiaHa npaBuiibHO, MOXHO HAaCTPOUTL NMOJSIE3HYO HArpy3Ky C
nonesHom BbICOKOW MHEPLMEN.
Harpysku MporpammMHoe obecrneyeHne KOHTpoiepa aBTOMaTUYECKN PErynmpyeT yCKOpeHue, ecnm

crnepywoLme napaMeTpbl HACTPOEHbI NPaBUSIBHO:
* Macca rnone3Hon Harpy3sKku,
* LleHTp TAXecTU
* WNHepumns

[1lNsi OLLeHKN YCKOPEHUI 1 BPEMEHM LIMKIa ABUXEHUI poboTa C onpefeneHHon none3Hom
Harpy3kom MOXHo ncnonb3osate URSIm.

O9.2.KpenneHue MHCTPYMEHTA

OnucaHue NHCTpYMEHT unu 3arotoBka Kpenstcs K BbixoqHOMY chriaHLy Ans noAcoeauHeHns
WHCTPYMEHTa Ha HaKoOHeYHuKe poboTa.

4xM5-6HV 6.5+0.2

57.40
&
FéZU

H7
@31.50
@50+0.10

@63 h8

@$9010.10

Fa6apV|Tb| cbnaHu,a onda nogcoeguHeHnAa MHCTpyMeHTa U CXemMa pacrnofioXeHnA
OTBepCTMIZ Ha HeMm. Bce n3MepeHuna npmeeneHbl B MUNNIMMeETpPax.
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dnaHey ansa
noacoeAuHeHus
MHCTPYMEHTA

A\

A

®naHew ana nogcoeanHeHusa nHetpymenTa (ISO 9409-1) Haxogutcsa B TOM MecTe, rae
yCTaHOBJIEH HaKOHEeYHUK poboTa. PekomMeHayeTcsi UCNonb30BaTh OBasibHOE
OTBEPCTUE C paananbHbIM PacnosioXeHneM, YTobbl n3bexaTb Ype3MepPHOro
HanNps>XeHUs1 Ha YCTaHOBOYHbIV WTUMT, YAEPXMBasi TOYHOE MONOXEHNE.

BHUMAHUE

Cnuwkom anunHHble 60nTbl M6 MOTyT A@BUTb HA HUXHIOK YacTb daHua ans
NoACcoeAVHEHNsl UHCTPYMEHTa M NMPUBECTU K KOPOTKOMY 3aMblkaHuto B poboTe.

* 3anpelaeTtcs ucrnonb3oBaTtb 60/Tbl AIMHOM GonbLue 8 MM MpU MOHTaxe
WHCTPYMEHTA.

NPEAYNPEXAEHUE

HenpaBunbHas 3aTsixka 601TOB MOXET NPMBECTU K TPaBMaMm B pe3yrbTaTe
yTpaTbl dniaHua nepexogHuka u (unu) paboyero opraHa.

* Y6epuTecb, YTO UHCTPYMEHT HafleXXHO 1 6e3onacHo 3aKpenseH.

° Y6e,u,|/|Ter B TOM, YTO KOHCTPYKUUA UHCTPYMEHTA HE MOXET CO34aTb
OonacHyr cutyauuto nytemMm HeoOXnaaHHOro oTnyckaHma getann.

URS8 Long PolyScope X
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93.BBoa/BbIBOA UHCTPY

MEHTa

Pasbem Pasbema MHCTpyMeHTa (Ha pUCyHKe HIXe) MoAaeT MUTaHne U CUrHarnbl ynpaBnieHus Ha
MHCTPYMEHTa  3axBaTbl M AATUYMKU, KOTOPbIMU OCHALLEH MHCTPYMEHT poboTa. Ha pazbeme
MHCTPYMEHTa pacronoXeHbl BOCEMb 0TBEPCTMl. OH HaxoOWUTCs PAAOM C doniaHueM ans

noacoeaAnHeHUA UHCTPYMEHTa H

a 3ansacTbe 3.

Bocemb xun pazbema npegHasHayeHbl As pasnnyHbiX QYHKUUN — CM. HUXE:

KoHTakT

No CwvrHan OnucaHve
y A3/ RS485- AHanoroBbI BXof, 3 unm
RS485-
- 9 Al2/ AHanoroBbI BXo4, 2 Unu
é RS485+ RS485+
O o 1 3 TOOMUT Lindposble Bbixogsl 0 nnu
slo 08 0B/12B/24 B
o & 2 4 TO1MUT Lindpposeble Bbixoab! 1 unu
4 3a3emrieHme
3 5 NMATAHNE 0B/12B/24B
6 TIO Lincpposble Bxogpl 0
7 TH LUndposble Bxoap! 1
8 3A3EM 3emns
@ YBE[JJOMITEHVE
PasbeM MHCTpyMeHTa HEO6GXOAMMO 3aTAHYTb OT PYKM Makc. Ao
0,4H-m.

MpuHapnexHocTn  [1na BBOAA/BbIBOAA UHCTPYMEHTA MOXET NoTpeboBaThCa AONONHUTENbHAS
BBOAA/BbIBOAA NPUHaLNEXHOCTb A5 NOAKIOYEHUA K UHCTPYMEHTaM (3TO CNpaBeAnyMBO AJ1 BCEX
MHCTPYMEHTa po6oTtoB Universal Robots). MoxHo ncrnonb3oBaTtb agantep kabensa MHCTpYMeHTa.

PyKOBO,EI,CTBO nonb3oBaTend

116

URS8 Long PolyScope X

© Universal Robots A/S, 2009-2025. Bce npaBa 3aLLM1LLEHbI.



R
UNIVERSAL ROBOTS 9. NnTerpaums paboymx opraHoB

© Universal Robots A/S, 2009-2025. Bce npaBa 3aLLMLLEHbI.

apanTep ApanTtep kabens UHCTPyMeHTa — 3TO 3N1IEeKTPOHHOE NpucnocobneHne, obecneymsatoLlee
kabens COBMECTMMOCTb MeX/y BBOAOM-BbIBOAOM UHCTPYMEHTA U MOAKMoYaeMbIMU
MHCTPYMEHTa  VHCTpyMEHTaMmu.

@*
T

1 | MoakntovaeTca K UHCTPYMEHTY Unu pabovemy opraHy.
2 | MopxntoyaeTcs K poboTy.

Q NPEOYNPEXOEHUE
MoakntoyeHne agantepa kabens MHCTPYMEHTa K BKITFOYEHHOMY poboTy
MOXET NMPUBECTU K TPaBMe.

* TlMepep nogknoyeHnem aganTtepa K poGoTy NoAKMHYKTE €ro K
WHCTPYMEHTY 1Unu pabouemy opraHy.

* He Bkntoyanite nutaHme poboTa, ecnu agantep kabens
WHCTPYMEHTa HE MOLKITHYEH K MHCTPYMEHTY (pabouemy
opraHy).

BoceMb xun pasbema Ha agantepe kabens MHCTpyMeHTa npegHa3HayveHbl ons
pa3snunyHbIX OYHKLNUA — CM. HUXE:

KoHTakT

Ne CurHan OnucaHue
1 Al2/ AHanorosbI BX0A, 2 Unu
RS485+ RS485+
AHanoroBbIin BXxof, 3 unu
3 .
4 2 Al3/RS485 RSA485-
2 3 T Lincpposbie Bxoapi 1
5 4 TIO Lincdbposble Bxoab! 0
1 5 MATAHNE 0B/12B/24B
P 6 TONINT Lincpposeble Boixoabl 1 unu
7 3a3eMsieHne
LUndposble Bbixoabl 0 unu
/ ToommnT 0B/12B/24B
8 3A3EM 3emns
L 3A3EMJIEHUE
= ®dnaHeL Ana noacoeANHEHNA MHCTPYMEHTa NOAKIIOYAETCA K KOHTaKTy
GND (3a3emneHue).
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9.3.1.XapaKTepUCTUKM ANA YCTaHOBKM BBOAa-BblBOAaA
MHCTPYMEHTA

OnucaHue OnekTpuyeckune TpeboBaHus npueeneHbl HUxe. Nepengute K pasgeny «Beoa/BbiBog,
WHCTPYMEHTa» Ha BKnagke «YCTaHOBKa» 1 yCTAHOBUTE BHYTPEHHUIN UCTOYHUK NUTAHNSA
Ha 0, 12 unun 24 B.

Mapametp MuH. Tun Make. En. usm.
HanpsxeHune nutaHua B pexume 24 B 23,5 24 24,8 B
HanpsxeHune nutaHua B pexume 12 B 11,5 12 12,5 B
Tok nuTaHusa (0AMH KOHTaKT)* - 600 2000 MA
Tok NuTaHuA (aBa KOHTaKTa)* - 600 2000 MA
EmkocTHas Harpy3ka nutaHus - - 8000*** MK®

* [N NHAYKTUBHBIX HAarpy30K HACTOATENbHO PEKOMEHAYETCH UCMOMb30BaTh 3aLLMTHbIN
Onos (Cm. Huxe).

**Munk Ha Mmakc. 1 ¢, MmakcumanbHoe Yncno pabounx umknos 10%. CpegHui Tok Ha
npotsxeHnn 10 ¢ He AONXEH NpeBbIWaTh TUMUYHbBIV TOK.

*** T1pun BKITHOYEHUN NMUTAHNS] UHCTPYMEHTA HaYMHaeTCca MArkuin 3anyck grmHon B 400 mc,
no3BonsALWUin eMKocTHoN Harpy3ke B 8000 MK®P NOAKMUYNTLCA K UCTOYHUKY NMUTaHUSA
WHCTPYMeHTa npu 3anycke. 'opsyee NoaknoyYeHne eMKOCTHON Harpy3ku 3anpeLlaeTcs.
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9.3.2. NICTOYHUK NNTAHNSA UHCTPYMEHTA

OnucaHue MepeiiauTe KO BXOAaM 1 BbIXOAaM MHCTPYMEHTa BO BKIadKe «YCTaHOBKa»

OWER

o

GND (RED) — Jl

OnekTtponuTaHue B pexume anekTponuTaHnsa Ha ABa KOHTAKTa BbIXOAHYIO CUITy TOKa MOXHO
Ha [Ba KOHTaKTa YBENnnumnTh, KaK yKasaHo B pasaerne «Bsoa/BbiBog MHCTpYMEHTa».

1.

2.
3.
4

B BEpXHEM KONOHTUTYNE HaXMuUTe NyHKT Y CTaHOBKa.
CneBa B cnucke HaxmunTte Obwme.
HaxmuTe Bxop/sbixoa MHCTpYMeHTa 1 BbibepuTe lNMuTaHme Ha ABa BbIBOAA.

CoegunnTtb npoBopg nutaHus (cepbit) ¢ TOO (CMHUM) 1 NPOBOA, 3a3€MJIEHNS

(red) c TO1 (po3oBbim).
P
/]

POWER (GRAY)
TOO/PWR (BLUE)

TO1/GND (PINK)
GND (RED)

YBEOOMIMEHUE
Ecnu po6oT coBepluaeT aBapuiiHbIi OCTaHOB, HAMNpsXXeHNe Ha

060Kx KOHTaKTax NuTaHus pasHo 0 B (MUTaHue BbIKMOYEHO).

9.3.3.Und poBble BXOAbl UHCTPYMEHTA

OnucaHue OKpaH 3anycka coaepXuT HaCTPONKK ANt aBTOMaTUYECKON 3arpy3ku 1 3anycka
nporpamMmbl Mo YMOYaHuIo 1 Ans aBTOMaTUYeCcKon MHMUManu3aumm MaHunynaTopa
po6oTa BO BpeMs BKITHOUEHUS.

URS8 Long PolyScope X
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Tabnuua Lindpposble Bxoabl peanuaoBaHbl no cxeme PNP ¢ ncnonb3oBaHneM ManoMOLLHbIX
cornacylLwmx pe3anctopoB. ATO 03HAYaET, YTO curHan guddepeHumanbHOro Bxoga Bceraa
6yneT HU3KUM. DrekTpuyeckmne TpeboBaHNa NPUBEAEHbI HUXE.

Mapametp MwuH. Tun Makc. En. nsm.
BxogHoe HanpsxeHue -0,5 - 26 B
Hn3Knin nornyecknin ypoBeHb HanpsixXeHnst - - 2,0 B
BbICOKMI nornyecknii ypoBeHb HanpsaxeHus 55 - - B
BxopHoe conpoTtueneHune - 47k - Q

Mcnonb3oBaHue B naHHOM npymepe nokasaHo coefMHeHNEe 06bIYHOM KHOMKW.
LMcpoBbIX
BXOA0B

MHCTPYMEHTA POWER
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93.4.Und poBble BbIXOAbl UHCTPYMEHTA

OnucaHue Lindposble BbIXOAbl MOAAEPXMBAIOT TPU pexXuma:
Pexum AKTUBEH HeakTuBHbI
Brekatowmit Tok (NPN) HN3 OTKpbITb
BoiTekatowwmin Tok (PNP) BbIC OTKpbITb
[BYyXTaKTHbIN BbIC HN3

[lna KoHUrypaumm BbIXOAHOIO peXnumMa Kaxaoro KOHTakTa nepenamre K BXogam 1
BbIXOZaM MHCTPYMEHTA BO BKJIaZlKe «YCTaHOBKa». QnekTpuyeckne tpeboBaHus
NpyBeAEHbI HUXE:

Mapametp MwuH. Twvn Makc. En. nsm.

HanpsixeHve B pa30MKHYTOM 05 i 26 B

COCTOSIHUM

HanpsaxeHue npu Harpy3ke no ) 0,08 0,09 B

Toky 1A

BenuunHa Toka npu KaTteropus 600 1000 VA

oTpaye/Harpyske OCTaHoOBa

Cina Toka o KoHTakTy GND Kareropus 1000 | 3000 MA
OCTaHoBa

YBEOOMIMEHUE
Ecnu po6oT coBepLuaeT aBapuiiHbIi OCTaHOB, LMdpoBble Bbixoasl (DO0 n DO1)
OTKIYaTCA (BbICOKNA Z).

é BHUMAHUE
LincbpoBsble BbIxobl B UHCTPYMEHTE HE UMEIOT OrpaHNYeHuns o TOKY.
OTKNoHeHWe OT YKa3aHHbIX AaHHbIX MOXET NPUBECTU K HeYCTPaHUMbIM
noBpexaeHnsaMm.
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Ucnonb3oBaHue B aTOM npumepe nokasaHo BKIoUEeHMe Harpy3ku, ncnosnb3yA BHyTpeHHMI;I NCTOYHUK

LMcpoBbIX nutanus 12 B unun 24 B. 3HayeHne HanpsixXeHus Ha Bbixofe Heobxoanumo onpeaenvTb
BbIXOO0B BO BKIagka «Beoa-BbiBog». Mexay koHTakTom POWER 1 KOXyxoM/3a3eMneHnem
MHCTPYMEHTA BCerfa ectb HanpsXxeHue, faxe eCnu Harpy3ka BbIKIloueHa.

POWER

PeKOMeHD,yeTCﬂ Mcnosnb30BaTh 3aWMTHbIN VMOA4 ANs WHAOYKTUBHbIX HArpy3ok, Kak
NMOKa3aHOo HMXe.

935 AHanoroBbie BXOAbl MHCTPYMEHTA

OnucaHue AHanoroBblIli BXop, ABnseTcs HegnddepeHumanbHbIM 1 MOXET ObiTb NEpPEBEAEH B PEXUM
Hanpsxenus (0-10B) unu Toka (4-20mA) Bo Bknagke «BBoa-BbiBoay. Onekrpuyeckne
TpeboBaHNA NPUBEAEHbI HUXE.

MapameTp MuH. Tun Makc. En. nsm.
BxogHoe HanpsxXeHne B pexum
O[lHOE HarnpsXeHne B pe e 05 i 2 B
HanpsiXXeHust
BxopHoe conpo eHve ana3oHe oT0 B
XOAH NPOTMBMEHUE B JuanasoHe oT i 107 i KO
no10B
Pazpelexne - 12 - ouTt
BxopHoe HanpsixeHue B pexvme ToKa -0,5 - 5,0 B
BxoaHoM TOK B pexnme Toka -2,5 - 25 MA
BxopHoe conpoTuBneHne B anana3oHe oT
- 182 1 Q
4 mA po 20 MA 8 88
PazpelieHne - 12 - ouTt
B cnepytowmx nogpasgenax npMBefeHbl ABa NpMMepa UCMosib30BaHMsA aHanoroBbIx
BXO/0B.
MpeaynpexpeHue
é BHUMAHUE
Y aHanoroBbIX BXOAOB OTCYTCTBYET 3allMTa OT NepeHanpsxXeHus B

pexume Toka. MpeBbilleHne Npeaenos, 3afaHHbIX B TEXHUYECKNX
TpeboBaHNAX, MOXET NPUBECTU K HEOOPATUMbIM NOBPEXAEHUSAM
BX0Aa.
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Mcnonb3oBaHue
aHarnoroBbIX BbIXO[00B
MHCTPYMEHTA,
HeauddepeHumnanbHble

B naHHOM npumepe NokasaHo COefMHEHME aHaNoroBoro fartymka ¢
HeanddepeHumnanbHbIM BbIXOA0M. Bbixoa AaTyunka MOXET ObITb MO0 TOKOM,
nnMBo HanpsiXeHMeM, ecrv pexXnm Bxoaa 3TOro aHanoroBoro Bxoaa
YCTaHOBJSIEH Ha TO Xe camMoe Ha BKJlaZike BBOAA/BbIBOAA.

MpumeyaHue: Bbl MOXeTe NPOBEPUTL, YTO AATUYUK C BbIXOLAOM HanpsiXeHus
MOXET yrnpaBssiTb BHYTPEHHUM CONPOTUBIIEHNEM MHCTPYMEHTA, U
n3MepeHne MoxeT ObITb HeeNCTBUTENbHBIM.

POWER
T
A2 <-
= <
<
GND N

Ucnonb3oBaHue
aHanoroBbIX BbIXOL0B
MHCTPYMEHTa,
ondcddepeHumanbHble

B naHHOM npymepe Noka3aHo COeMHEHME aHaNoroBoro gartymka ¢
anddepeHumnansHbIM BeIXo4oM. MNoakrtoyeHne oTpyuaTenlbHOro KOMMNOHEHTa
Bbixoaa K 3a3emrnienunto (0 B), koTopoe paboTaeT Tak Xe, Kak 1
HeaudepeHumanbHbIi AaTUmK.

I
-
T
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O4.3apaTb NONE3HYIO HAaTPY3KY

941 besonacHaAa HAaCTPOMKA aKTUBHOM NONE3HOM HAarpy3Ku

Verify Mepep ncnonb3oBaHmem PolyScope X Heo6xoaMMo nNpaBuiibHO YCTaHOBUTb
installation MaHunynaTop poboTta u 650K ynpaBneHus.

1. HanoaBecHom nynbTte 06y‘-IeHI/IF| HaXMUTE KHOMKY aBapvu7|Horo OCTaHoOBa.

2. Korpga Ha 3KpaHe NosiBUTCA ManoroBoe OKHO «ABapUHbIA OCTaHOB poboTa,
Haxmute OK.

3. Ha nopBecHom nynbTe 06y4yeHUsi HAXMUTE KHOMKY NUTaHWs 1 fanTe cucteme
BbINOMHUTL 3anycK 1 3arpy3utb PolyScope X.

B neBoi HUXHeN YacTn aKpaHa HaxmMnTe KHonky MNMutaHue.
Pas36nokunpyinTe KHOMKY aBapuiiHOro OCTaHOBA, HaXaB U NMOBEPHYB ee€.

B HVMXHEM KOnoHTUTYyne akpaHa B pa3aene CocTtosiHue poboTa foKHO
oTobpaxaTbcs BbIKIO4YeH.

BbinauTe 13 30HbI focAraeMocTy (paboyei 30HbI) MaHunynsaTopa poboTa.
HaxmuTe KHOMNKY NMTaHWUA Ha SKpaHe.

Bo BcnnbiBatowem okHe «MHULManmM3npoBaTb» HaXMuTe KHOMKy BKrtoueH —
cocTosiHMe poboTa namMeHuTcs Ha 3abnokupoBaHo.

10. lMpoBepbTe Maccy Nones3Hon Harpy3ku B pasgene «AKTUBHas nonesHas
Harpyskay.

B TpeXMEepPHOM BMAe MOXHO NpoBepUTb NPaBUJIbHOCTb YCTAHOBOYHOIO
NMOJ1I0OXEHUA.

11. HaxmwuTe Ha none AKTUBHas Nosnie3Has Harpy3sKa, 1 Ha rnaBHOM 3KpaHe
nosisutca nosne M3ameHUTb.

12. BBeauTe aKTUBHYIO MOME3HYIO HAarpy3ky 1 NOATBEPAUTE.

13. Haxmwute kHonky PasbnokupoBaTb — MaHUnynsTop po6oTta oTNyCTUT TOPMO3HYHO
cucTemy.
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10.KoH} urypauyms

OnucaHue B aTOM pasgene onvcaHo, kak MpUCTYNUTb K UCMOSIb30BaHuIo poboTa. B ToM uucne
3[ecb pacckasbiBaeTcs 06 ynpoLLleHHOM 3anycke, faetcs 0630p Nosib30BaTENbCKOro
nHtepdenca PolyScope 1 onucbiBaeTca HacTpoika nepBoi nporpaMmmbl. Kpome Toro, B
paszene onucaH pexum cBob604HOro Np1BoAa 1 OCHOBHbIE OMNepaLmn.

101.HacTponKu

OnucaHue HacTtpoiikn B PolyScope X MOXHO OTKpPbITb C MOMOLLbI0 MeHIo «"ambyprep» B pasgene
OCHOBHOW HaBurauum.
Tam ecTb cneayowme pasgernsi:

* Obuee
* [laponb
* Connection

* Bes3onacHocTb

O6wue B 06Lwmx HacTporkax MOXHO U3MEHUTb NPeAnoYTUTENbHbIN A3bIK, EAUHULI U3MEPEHWI
HACTPOMKM 1 T. A. Takxe B 0OLLMX HACTPOMKax MOXHO 0OHOBUTbL NporpamMmMHoe obecnedeHue.
HacTpoitku B HacTponkax naponsa MOXHO HanTU Naposn Mo YMOMYAHUIO U MHCTPYKLIMIO MO UX
napons n3MeHeHuto Ha 6onee 6e3onacHble Naponu.

HacTtpoiiku B HacTporkax nogknto4eHna MoXHO 3agaTb HAaCTPONKKM ceTu, Takme Kak IP-agpec,
NoAKIoYeHUs DNS-cepBep 1 1. A. Takxe 30ecb HaxogAaTCca HAaCTpPoKrKK, ces3aHHble ¢ UR Connect.
HacTtpoiiku 30ecb — HacTponkn 6e3onacHoCTU, CBA3aHHble ¢ SSH, pa3pelueHnsiMn Ans Napons

6e3onacHocTH agMyHUCTpaTopa 1 BKIKYEHNEM (OTKIOYEHMEM) Pa3fIUYHbIX CEPBMCOB B
nporpaMMHoM obecneyeHnn.
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1011.Naponb

OnucaHue B HacTpoukax napons B Polyscope X MOXHO HalTu Tpy pasnuyHbIX Naposs:
* Pexum paboTbl
* BeszonacHocTb

* AgMuHuUCTpaTop

MOXHO yCTaHOBUTb OOHO U TO X€e 3Ha4YeHne AN BCeX Tpex naposien, a MOXHO
YCTaHOBUTb TPU pa3HbIX Naposisi, YTobbl 06ecneunTb pa3nesnbHbli 4OCTYN U NapaMeTpbl.

Maponb. AgMmuUHUCTpPaToOp

OnucaHue Bce dyHKUMKM B pa3gene «be3onacHocTby 3aluyileHbl NaponemM agMUuHUCTpaTopa.
3almLeHHble MaposieM agMUHUCTPaTopa 3KpaHbl GII0KMPYOTCA NPO3payHbIM
HanoXeHueM, 4To AenaeT HaCTPOVKM HeAOCTYNHbIMK. [JoCcTyn K pasaeny
«Be3onacHoCTb» NO3BONAET HACTPOUTL CrEAYIOLLEE:

* SSH
* Pa3spelueHunsa
* CepBuchl
OTW HaCTPOWKN MOTYT U3MEHSITLCS TONbKO Ha3HAaYeHHbIMW aAMUHUCTPaTOpPaMMU.

Ecnu pa3bnokmpoBatb Kakon-nmbo nNyHKT B pa3gerne «be3onacHocTby, ocTanbHble
Takxe OyayT pa3bnoKMpoBaHbl, MOKa Bbl HE BbINAETE U3 MeHI0 « HacTponkuy.

Maponb no Mapornb No ymonyaHuio Anst napons agMuHucTpaTopa: easybot
YMOJI4aHUIO
YBEOOMITEHUE

Ecnu Bbl 3a6bInu Naposb aaMUHUCTPATOpPa, ero Hesb3s 3aMeHUTb
WM BOCCTaHOBWUTD.
Bam npuaetcsa nepeycTaHoOBUTL NporpaMMHoe obecrieyeHue.
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YcraHoBKka naposis  YTto6Gbl MCMonb30BaTh Naposib agMUHUCTPaTopa Ans pa36ioKMPOBKY 3aLUMLLEHHBIX

aAMWUHUCTpaTopa

9KpaHOB, HE06XOAMMO N3MEHWUTL NapOsib MO YMOMYaHUIO.
1.
2.

OTkpoinTe MeHto «ambyprep» 1 BbibepuTe HacTpoiku.
B pasgene «[lMaponby» HaxmuTe AGQMUHUCTPATOP.

M3meHuTe TekyLwmii naponb agMUHUCTpaTopa Ha HOBbIN.

* Ecnu Bbl MeHsEeTE napoJsib BnepsBble, USAMEHUTE NapoJib
agMUHUCTpaTopa Nno yMosn4aHuto «easybot» Ha HOBbIN napornb. OnnHa
HOBOI'O NMNaposia A0JTKHa ObITb HE MeHee BOCbMI CMMBOJIOB.

HoBbIn naponb No3BONMT pa3bnokupoBaThk MeH0 «HacTponkmy u

McnoJsib3oBaTb beHKLl,I/II/I B pasgerne «be3zonacHocTby.
| 4

|
& Settings *
Admin

v General

System Change password

Set password used when changing system settings
Update R
ssword § |

~ Password ———

Operational Mode ‘ & |

Safety ‘ é | I}

Admin

Change password

v Connection

T This password cannot be recovered, if you forget or misplace it.

You will have to reinstall the software.

UR Connect
v Security

Secure shell

Permissions

Services

Close

Bbixoa U3 MeHi0  Ecnu oguH n3 napamMeTpoB MEHI0 «be3onacHocTb» pa36ﬂOKVIpOBaH, BMECTO KHOIMKMN

«HacTtpoiiku»

«3aKpbITb» B MPABOM HUXHEM Yriy MeHo «HacTpoiikny 6yaeT KHomnka

«3abnoknpoBaThb 1 3aKpbITb» (3TO TOBOPUT O TOM, YTO 3aLLMTa CHATA).

1.

B mMeH0 «HacTpoiikny» HanamTe n HaxmuTe KHOMKy 3abnoKupoBaTb U 3aKpbITh.
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MNaponb.Pabouunit pexkxum

Naponb no Maponbk no ymonyaHuio ans paéoyero pexuma: operator

ymonyaHuio
YBEOOMIMEHUE
3abbITbIN Naponb HeMb3A 3aMEHNUTL UM BOCCTAHOBUTD.

Bam npupeTcs nepeycTaHoBUTL NporpaMMHoe obecrieyeHue.

Mpy NepBoM N3MeHeHMI Naposs HeOGX0AMMO UCMOJIb30BaTh NAPOJib MO YMOSTYAHMUIO.
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N3mMeHeHne Maponb ans pabo4yero pexvma B HacTponkax PolyScope X MOXHO N3MEHUTb
napons creayoLMm o6pasom.
paboyero 1. Tap the hamburger menu in the main navigation.
pexuma .
2. Haxmute «HacTpoiikny.
3. B pa3sgene «[Maponb» HaxmMuTe «Pabounii pexmmy.
4. Ecnu Bbl MeHsieTe naposib Bnepsble, BBEAUTE NMNaposib No yMON4aHUIO.
Beepgute HOBbIN naposnb OJIMHOW HE MeHee BOCbMIW CUMBOJIOB.
[ 7]
& Settings X
P Operational Mode
System Change password
Set password used when switching between Automatic and Manual mode
Update St
= 2
v Password —————
New Password
Operational Mode 0 |
Safety e 0 |
Admin
Change password
v Connection
N
Network
UR Connect
% Security
Secure shell
Permissions
Services
Close
5 k <l
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Maponb.be3onacHocTb

Maponb no Mapornb no ymonyaHuio ans cuctemol 6esonacHocTu: ursafe
ymMonyaHuio
YBEOOMINEHUE
3abbITbIf NAposib HEeNb3si 3aMEHNTb SN BOCCTAaHOBUT.
Bam npugetca nepeyctaHoBUTb NporpaMmHoe obecrneveHue.
Mpu NnepBOM N3MeHeHMM Naponst He06XoAMMO MUCMOb30BaThb NAPOJib MO YMOSYAHMIO.
N3meHeHue Maponb anst cuctembl 6e30nacHOCTM B HacTpoiikax PolyScope X MOXHO N3MeHUTb
napons cnepyrowmm o6pasom.
CICTEMBI 1. Tap the hamburger menu in the main navigation.
6e3onacHocTH .
2. Haxmute «HacTtpoiikn».
3. B paspgene «[laponb» HaxmuTte «be3onacHoCcTb».
4. Ecnu Bbl MeHsieTe Napornb BNepBble, BBEANTE Naposib MO YMONYaHUIo.
5. BsepuTte HOBbIV Naposb ANMHON HE MeHee BOCbMU CUMBOJIOB.
& Settings X
A General Safety
System Change password
Set password to change safety settings
Update P
e
W Password R
d
Operational Mode | 0 ‘
Safety | i 0‘
Admin
Change password
v Connection
Network
UR Connect
b
v Security
Secure shell
Permissions
Services
Close
S |
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10.1.2. O ocTtyn no SSH

OnucaHue YnpaenATb yaaneHHbIM JOCTYNoM K poboTy MOXHO ¢ nomoLLbio (SSH). OkpaH HacTpoek
6e3onacHocT SSH no3BonaeT agMUHUCTPATOPaM BKIOYaTb U OTKIIOYATb AOCTYN K
poboTy no SSH.

BknioueHune 1. OTtkpowite MeHto «[Fambyprep» 1 Bbibepute HacTponku.

(oTkniouenune) SSH 2. B pa3spene «be3onacHocTb» HaxmuTe SSH.

3. AKTuBMpYNTE Nepeksoyatens Bknountb goctyn no SSH.

CnpaBa oT nepeksitodatens «Bknounts goctyn no SSH» Ha akpaHe oTobpaxaeTcs
COOTBETCTBYIOLLUI MOPT.

AyTeHTUdMKauna  AyTeHTudmkauusa MOXET MPONCXOAUTb MO Naponto v (Mnu) 3apaHee nepegaHHOMY

SSH aBTOPM30BaAHHOMY KJltouy. Krtoum 6e30nacHOCTM MOXHO A06aBUTb, HaxaB KHOMKY
[o6asuTtb Kntou 1 Bbibpas daiin ktoya 6e3onacHocTh. [JOCTYMNHbIE KoUK
nepeuuncrneHbl BMecTe. YUTo6bl yaanuTb BolOpaHHbIN KIoY U3 cnucka, NCrnonb3ynTe
3HAYOK KOP3UHBbI.

101.3.Pa3speweHuns

OnucaHue YUT06bI NPegoTBPaTUTL HECAHKLMOHMPOBAHHbIE U3MEHEHUSI B CUCTEME, MO YMOMYaHUI0
[ocTtyn K akpaHaMm «CeTb», «Ynpaenexue dannamm URCap» n « ObHoBneHue
PolyScope X» 3anpeLyeH. YTobbl pa3pelumnTb OCTYMN K STUM SKpaHaM, U3SMEHUTE
HaCTpoWKKM pa3pelueHnii. na goctyna K pa3peny «Pa3pelueHusi» TpebyeTcst naposnb

agMUHUCTpaTopa.
HOocTtyn K 1. OTkpoiite MeHto «["ambyprep» 1 Bbibepute HacTpoiiku.
pasaeny 2. Mepenpgute B pasaen «besonacHocTb» U HaxMuTe PaspeLueHus.

«Pa3spelueHusa»
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OdononHutenbHble Takxe ¢ NOMOLLbIO Napons agMUHUCTPaTopa MOXHO 3a6J'IOKMpOBaTb HEeKOTOpble

cUCTeMHble
pa3peLueHus

BkrnioyeHue
(oTKnloYeHue)
CUCTEMHbIX
pa3pelueHuin

BaXHble 3KpaHbl (PyHKLMK). Ha akpaHe «Pa3peluexusa» B pasgene
«Be3onacHoCTb» MeHI0 «HacTponkmn» MOXHO yKa3aTb, Kakue eLle aKpaHbl AO0MXKHbI
ObITb 3aLUyLLEHbl NaponieM agMUHUCTPaTopa, a Kakme 6yayT [OCTYMHbI BCEM
nonb3oBaTtensM. [JononHUTenbHO MOXHO 3abroKMpoBaTh CreayoLmne 3KpaHbl

(chyHKLMM):
* CceTeBble HaCTPOKMU,
* HacTpoWKun o6HOBNEHNS,

* paspgen URCap B pa3gene «MeHeaxep CUCTEMbI».

1. Otkpoiite pa3gen «PaspelueHuns», Kak onucaHo paHee. 3allyiLeHHble 9KpaHbl
nepeyncneHbl B pasgene «PaspelueHus».

2. YT06bl BKMOUUTD Hy)KHbII;I 9KpaH, nepeseanTe nepekrnioyaTersib B NoyioxXeHne
«BKJTHOYEHO».

3. YT006bI OTKNHOYNTL Hy>KHbIl7I 9KpaH, nepeseanTe nepekrnioyaTtesib B NoyioxXeHne
«BbIKJTKOHEHO» .

Koraa nepekrtoyaTtesib B MOSIOXEHUN «BbIKITIOYEHO», COOTBETCTBYIOLLIMIA 3KpaH
6nokupyetcs.

10.1.4.Cepsuchl

OnucaHue

BknioyeHne
ROS2

Ha akpaHe «CepBucbl» agMUHUCTPATOPbI MOTYT BKIOYATb U OTKIOYaTb YAANEHHbIN
JOCTYN K CTaHAapTHbIM cepBucam UR, BbINONHsSIIOWMMCA Ha poboTe (MHTepdeichl
OCHOBHOrO 1 BTOpU4Horo knueHTta, PROFINET, Ethernet/IP, ROS2u . o.).

Ha akpaHe cepBMCOB MOXHO OrpaHUYUTb YAaneHHbIN OCTYN K po6GoTy, pa3peLuns
BHELLUHWUIA JOCTYN TOMbKO K TEM CepBMcamM poboTa, KOTOpbIe UCMOSb3YT KOHKPETHOE
npunoxexue poboTa. o ymonuyaHuio Bce CEpBUCHI OTKIOYEHbI AN 06ecneyeHns
MaKcumarbHol 6e3onacHoCTU. KOMMYHUKaLMOHHbIE NOPTbI ANA KaX40ro cepBuca
HaxopgsATcA crnpaBa OT KHOMKM BKITHOYEHWS B CNUCKE CEPBUCOB.

Ecnu cepBuc ROS2 BKkoYeH Ha 3TOM 3KpaHe, MOXHO yKa3aTb UAEHTUUKaToOp AOMEHa
ROS (3HauveHus ot 0 o 9). [Ina npuMeHeHna U3MEHEHUI cucTemMa A0JKHa
nepesarpysmTbCs.
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10.2.® yHKUMN U UHTepd ecbl Be30NacHOCTH

Po6oTbl Universal Robots ocHallieHbl pasnnyHbiMy BCTPOEHHbIMU OYHKLIMAMM 6€30NacHOCTU, a Takxe
BXoZamu/Bbixofamu 6e3onacHoOCTU, UMEPOBLIMU U @HANOroBbIMW CUrHanamMmm yrnpasneHus u
OOMNOSTHUTENbHBLIMY YCTPONCTBaMM 3awmTbl. Kaxaaa yHKLUMA 1 BXxoa/Bbixos 6€30nacHOCTM NOCTPOEHbI
cornacHo EN ISO13849-1 ¢ ypoBHem npousBoaunTenbHocTn d (PLd) n ncnonb3oBaHNEM apXUTEKTYPbI

Kateropum 3.

A

A\

MPEAYNPEXAOEHUE

Vicnonb3oBaHue napamMeTpoB KOHCbVIpraLl,I/II/I ©6e30MacHOCTK, OTNNYAIOLLMXCA OT
napameTpos, HeobXxoaUMbIX NSl CHUXEHUS PUCKOB, MOXET NpnBeCTnN K He4OCTaTO4YHOMY
YCTpaHeHunw ornacHoCTen unm HeAO0CTaTOYHOMY CHUXEHUIKO PUCKOB.

* Yb6epuTecb, 4TO MHCTPYMEHTbI U 3aXBaTbl NogcoegnHEHbI Haanexawnm crnoco6om,
YTOObI Npu HapyLweHunn noga4vm nnTaHna He BO3HUKIa ONacHOCTb.

MPEOYNPEXAOEHUE: SNEKTPUYECTBO

OWwm6KM NporpaMMmUpoBaHnsa U (MUNK) NPOBEAEHNS MPOBOAKM MOTYT MPUBECTU K UBMEHEHNIO
HanpsixeHusi ¢ 12 B Ha 24 B, 4yto npuBeneT K NoOBpeXAeHno 060pyAoBaHns B pe3ynbTate
BO3ropaHusi.

* Y6eputech, 4TO Bbl cnonbayeTte 12 B, n AeicTByNTE C OCTOPOXHOCTLIO.

YBEOOMITEHUE

* Wcnonb3oBaHue v KoHpUrypaums yHKLMN 1 nHTepdencoB 6e30nacHOCTY MOXET
NPOVCXOANTb TOMBKO NMOCIe NPOLLEAYP OLLEHKM PUCKOB KaXAoro NpuioXeHnst
poboTa.

* B paMKax OUEHKN PUCKOB NpuMeHeHnaA p060Ta cnenyet nNpuHATbL BO BHUMaHUe
BpeMA OCTaHOBa

* B cnyyae o6HapyXeHnsi po6oTOM HEMCMPABHOCTM UM HAPYLLUEHUS B CUCTEME
6e3onacHocTy (Hanpumep, B pe3yJsibTaTe 06pbiBa 0QHOIO U3 MPOBOAOB B Lieny
aBapUINHOro OCTaHOBa UJIV NMPEeBbILIEHNS NpeaernioB 6e30MacHOCTM) MPOUCXOANT
ocTaHoB kaTteropuu 0.

YBEOOMINEHUE

KoHLeBoW NCNOMHUTENbHBIN OpraH He 3alumLLeH cuctemon 6esonacHoctn UR. He
KOHTpOnuMpyeTcsa yHKLMOHMPOBAHNE KOHLEBOTO UCMOSTHUTENBHOIO OpraHa u/unu
COeLMHUTENbHOrO Kabens

10.21. HacTpanBaemana ¢ YyHKUMA Be30onacHOCTMH

®dyHKkumm 6e3onacHocTn poboToB Universal Robots, nepeuncneHHble B Tabnuue H1Xe, pacnosioXeHbl B
poboTe, Ho NpeAHa3HauveHbl Ans ynpaeneHnst cuctemsl poboTa, Hanpumep, poboTa ¢ yCTaHOBNEHHbLIM
WMHCTPYMEHTOM (paboymm opraHom). PyHKL MM 6e30nacHOCTM poboTa UCMONb3YTCA A1 CHUXEHUSI PUCKOB
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cuctembl poboTa, KOTOpbIe OrnpeseneHbl NPy OLEeHKe pUCKOB. MNonoXeHne 1 CKOPOCTb OTHOCUTENBHO
OCHOBaHus poboTa.

DyHKUMA
YHKU Onucaxue
6e3onacHoCTH
Mpepen . .
YcTaHaBnmBaeT BePXHUIA U HUXHWUIA Peaenbl Ansa AonyCTUMOro NoJIoXeHUs
nonoxeHus -
COYNEeHeHuNn.
COYneHeHuns
Mpepen
CKOpOCTHU YcTaHaBnuBaeT BEPXHUI Npeaen CKOPOCTH COYNEHEHNS.
COYneHeHuns
MAOCKOCTH OnpepnenseT NNOCKOCTU B NPOCTPAHCTBE, KOTOPbIE OrpaHN4YMBaloT NoSioXeHue poboTa.
6e30MaCHOCTI MnockocTn 6€30MacHOCTM OrPaHNYMBAIOT TOSNIbKO MHCTPYMEHT/KOHLIEBOM
NCMONMHUTENbHbBIN OpraH UM MHCTPYMEHT/KOHLLEBOW UCMONHUTENbHbLIA OPraH C JIOKTEM.
OpuenTauus OnpepenaeT goNycTUMble Npeaenbl OpUeHTaLumn MHCTPYMeHTa
WHCTPYMEHTa P y P P Py ’
OrpaHuynBaeT MakcUmMarbHY CKOPoCTb po6oTa. CKOpOCTb OrpaHuyYeHa Ha NoKTe, Ha
OrpaHuyeHne dnaHue ana coeguHeHUs UHCTPYMEHTa/KOHLEBOIO UCMOSTHUTESIbHOTO OpraHa 1 B
CKOpOCTHU LEHTPE MOJSIb30BATENbCKOro NOMOXEHNUS UHCTPYMEHTa/KOHLLEBOIO UCMONHUTENBHOMO

opraHa.

OrpaHnumBaeT MakcuMarbHoe yCuvMe MHCTPYMEeHTa, KOTOPOe MHCTPYMEHT/KOHLEBOW
MCMONHUTENbHbLIN OpraH 1 NIOKOTb poboTa NpunaraeT Npu 3axaTuu. Ycunue

Mpegen ycunua | orpaHUMYeHo Ha naHue Ans NoACoeANHEHNS NOKTS, Ha UHCTPYMEHTE/KOHLLEBOM
UCMOJSTHUTENTbHOM OpraHe 1 B LIeHTPe Nofb30BaTeSIbCKOro NMofoXeHus
MHCTPYMEeHTa/KOHLIEBOrO UCTONTHUTENBHOIO OpraHa.

Mpenen .
OrpaHuymBaeT MakcumMarbHbIi MOMEHT poboTa.

MOMEHTA

Mpenen

P OrpaHnuynBaeT MexaHu4deckyto paboTy poboTa.

MOLLIHOCTM

OrpaHunyeHne

BpeMeHH OrpaHuumBaeT MakcumarsnbHoe BpeMsi, KoTopoe TpebyeTcst poboTy Ans ocTaHoBa
nocre 3anycka 3aluTHOro OCTaHoBa.

OCTaHOBKM

Mpepen

DACCTORHIS OrpaHuymBaeT MakcumasnbHOe paccTosiHME, KOTOPoe NPOXoauT poboT nocne 3anycka
3aLlMTHOro OCTaHoOBA.

OCTaHoBa

10.2.2. ® yHKumMAa 6esonacHOCTMH

Mpw BbINOMHEHWU OLIEHKA PUCKOB NPYMEHeHNs HeoBXoAMMO NPUHATL BO BHUMaHUe ABuxeHue poboTa nocne
3arnycka ocTaHoBa. [J1s1 ynpoLLeH1sl AaHHOTO NPoLEecca MOXHO MCMoNnb30BaTh (YHKLMKN 6e30MacHOCTM
lpenen Bpemern octaHoBa v Npeaen paccTosiHUS OCTaHOBA.

[aHHble hyHKLMM 6e30NacHOCTU AMHAMUYHO CHUXAIOT CKOPOCTb [BUXEHMS poboTa, YTobbl po6oTa MOXHO
6bINO OCTAHOBUTBL B 3aaHHbIX Npeaenax. Mpeaesb! NonoXeHsa CoUuieHeHni, NNOCKOCTU 6e30MacHOCTY 1
npeaesbl OpueHTauun MHCTPYMeHTa (paboyero opraHa) NpUHMMalOT BO BHUMaHWe npegnosiaraeMblil X0z,
paccTosiHMSl oCTaHoBa. Hanpumep, ckopocTb ABUXEHNA po6GOTa CHU3UTCA A0 AOCTUXEHUS Npeaena.
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10.3.KoHd urypaums 6esonacHoOCTH

YBEOOMNEHUE
HacTpowikn 6e30nacHOCTU 3aLUMLLEHBI MAapoSieEM.

A e

B pa3pene ocHoBHoWM HaBuraumm PolyScope X HaxmuTe BKnagky «[1punoxeHumey.
Ha akpaHe pabouyein auenkn HaxmuTe 3Ha4oK «be3onacHocTby.
Y6eputech, 4To oTob6paxaeTcs okHo [Npeaensl poboTa, HO HAaCTPOWKN HEAOCTYMHbI.

YUT06bI OTKPbITL HACTPOKKU, BBEAMTE NAPOSib CUCTEMbI 6E30MACHOCTU U HAXMUTE
«PA3BJTOKNPOBATb». MpumeyaHue. MNocne pa3bnoknpoBKu HacTpoek 6e3onacHoCT Bce
HACTPOMKM CTaHyT aKTUBHbIMMU.

YT106bI CHOBa 3a6n10KMpOBaTh HacTporikn 6esonacHocTn, HaxmuTe «3SABITOKNPOBATb» vnu
BbINOUTE U3 MEHI0 «Be30nacHOCTbY.

10.4.YcTaHOBKa Napons cuctembl 6e3onacHoOCTM

1.

o gk wbd

B pa3pene ocHoBHoW HaBurauum PolyScope X HaxmuTe Ha MeHto «"ambyprep» 1 BbIoepute NyHKT
«HacTtporkn».

C neBoW CTOPOHLI 3KpaHa B CMHEM MeHI0 HaxmuTe «[Maposb cuctembl 6e30nacHOCTUY.

B none «Ctapbiin naponb» BBEAUTE TEKYLLMI Napofib CUCTEMbI 6€30MacHOCTU.

B none «HoBbIn Nnaponb» BBEAUTE HOBbIN MaApPOIb.

B none «NoBTopuTe Naposib» BBEAMTE HOBbIV Naposb ewe pa3. HaxmuTe «/M3mMeHnTb napornby.

B npaBom BepxHem yrny meHio HaxmuTe SAKPbITb — oTkpoeTcs npeabioyLwmnin 3KkpaH.

10.5.HacTpoiiknu meHto 6e3onacHoCcTH

Mpegnensl cucTeMbl 6e30MacHOCTY onpeaeneHsbl B pasaene «KoHdurypaumsa 6esonacHocti». Cuctema
6e30mnacHOCTU nosyyaeT 3HauyeHus U3 Mosei BBoAa v onpeaensaeT HapylleHne AaHHbIX 3HaUYeHui, ecnu
Kakoe-nn6o 13 HIX NpeBbileHo. KoHTponnep po6oTa npeAoTBpallaeT HapyLeHue nyTem ocTaHoBa poboTa
W CHXXEHWS CKOPOCTM.
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10.5.1.Npepensl poboTa

n — = Program name
peﬂen bl - End Effectors
oo & Safety Apply
oo
Application
Robot Limits Robot Limits
(] o Use of Safety Configuration parameters different from those defined by the risk assessment can result in hazards that are not reasonably eliminated or risks that are
Vv Joint Limits not sufficient reduced
Program
. . Limit Normal Reduced
Joint Positions
@ Power Power
Joint Speeds. Power 300 W 200 W
3D
v Safety /O " " Momentum Momentum
,O\ omentum 25 kg'm/s 10 kg'm/s
outputs
Operator . . Stopping Time Stopping Time
Stopping Time: 04s 03s
Inputs
. N Stopping Distance Stopping Distance
Planes Stopping Distance 05m 03m
Hardware Tool Speed Tool Speed
Tool Speed 15mis 0.75m/s
Three Position
Tool Force Tool Force
Tool Force 150 N 120N
Elbow Speed Elbow Speed
Elbow Speed 15mis 075 mis

Elbow Force Elbow Force
Elbow Force 150 N 120 N

o Viax
== -1000.00 mm/s

Mpepen OnucaHue

OrpaHnumBaeT MakCUMarbHy MexaHu4eckyto paboTy, KoTopyto po6oT

MuTtaHne Npov3BOANT B cpeae. ATOT Npeaen paccMaTpuBaeT NOSIe3HY0 Harpy3Ky Kak
YyacTb pob0Ta, a He OKpyXatoLLen cpeapl.
Nmnynbc OrpaHuymBaeT MakcuMarnbHbIi MOMEHT poboTa.
Bpems OrpaHunymBaeT MakcumarnbHoe BpeMmsi, KoTopoe TpebyeTtcsa poboTy Ans
OCTaHOBKM OCTaHOBKM, Hanpumep, Npy 3af4enCcTBOBaHUN aBapMNHOro OCTaHoBa.
Topmo3Hou OrpaHnuynBaeT MakcumarnbHoe paccTosiHUue, KOTOpOe MHCTPYMEHT Unn
nyTb NOKOTb poboTa MOryT MPONTH BO BPEMSA OCTAHOBKMU.
CkopocTb
OrpaHnuymBaeT MakCcumasnbHY CKOPOCTb MHCTPYMEHTA.
WHCTPYMEHTa
Ycunne — OrpaHnunBaeT MakcumMarbHOe ycune MHCTPYMEHTa, KOTOpoe NHCTPYMEHT
WHCTPYMeEHTa poboTa npunaraeT npu 3axaTum.
CkopocTb
OrpaHuymBaeT MakCuMarnbHY CKOPOCTb JTOKTS.
KosfieHa
Ycunue — OrpaHnuymnBaeT MakcumarnbHoe ycunme, KOTopoe MOXeT npunaraTb fIOKOTb
KorneHa K CBOeW cpefe.
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BbesonacHblit
pexum

YBEOOMITEHME

OrpaHuyeHne BpeMeHn OCTaHOBKU U pacCTOSIHUSA BUSET Ha 06LLyto
cKkopocTb poboTa. Hanpumep, ecnuv Bpemsi 0CTaHOBKW YCTAHOBIEHO Ha
300 mMc, MakcMManbHasi CKOpoCTb po60Ta orpaHuyeHa, 4Yto no3sonsaeT
poboTy octaHoBUTLCS B TedeHune 300 mc.

YBEOOMITEHME

CKOpOCTb nycunne NHCTpyMeHTa orpaHn4yeHbl CbﬂaHLl,eM aona
noacoeanHeHnA MHCTPYMeHTa U LEHTPOM [ABYX 3aAaHHbIX
nosib3oBaTeneM NosIoXeHun WMHCTPYMEHTa.

B 06blYHbIX YCOBUSIX (HAanpumMep, Npyu OTCYTCTBMU aKTUBHOIO OCTaHOBa poboTa)
cucTtemMa 6e3onacHocTy paboTaeT B OAHOM U3 PeXUMOB 6e30MacHOCTH, Kaxaplil U3
KOTOPbIX MMeeT COOTBETCTBYIOLLMIN Habop npeaenos 6esonacHocTy. 1:

Be3onacHbin

Lenctene
pexum
HopmanbHas

OTa KOHUrypauusi akTUBHA N0 YMOYaHUIo.
KOHMrypaums

OTa KoHUrypaums akTMBUPYETCA B Cry4ae pacrionioXeHus
OrpaHu4yeHHas LeHTpanbHon Toukn nHctpymeHTa (LLTW) poboTa 3a npegenamm
KOH(uMrypauus NSI0CKOCTU OFpaHUYEHHOro pexuma npu cpabaTbiBaHUM Un B
cny4ae ee aKTUBaLMMN HAacCTpamBaeMbIM BXOLAOM.

1OcTaHoB po6oTa paHee Ha3biBanca «3alUnTHLIM 0CTaHOBOMY (po6oTkl Universal Robots).
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10.5.2.MnockocTn 6esonacHoOCTM

OnucaHue MnockocTtn 6e3onacHOCTK orpaHnydmnBaroT pa60qyro 30HY p060Ta, ABNXEHUNA

WHCTPYMEHTAa U JIOKTA.

A

Safety

Application

Robot Limits

~ Joint Limits
Joint Positions
Joint Speeds

v safety /0

Operator Outputs

Inputs

Planes

Hardware

Three Position

NMPEAYNPEXAEHUE

OnpepeneHne nnockocTen 6€30nacHOCTU OrpaHNYNBaAET TONbKO
onpepeneHHble cpepbl U TOKOTb UHCTPYMEHTA, a He obLwuiA npeaen
Ana MaHunynaTopa poboTa.

YcTaHoBKa MiocKkocTen 6€30nacHOCTM He rapaHTUPYET, YTO Ha apyrue
KOMMOHEHTbI MaHunynsTopa poboTta 6yaeT pacnpoCcTpaHATbLCA Takoe
Xe orpaHuyeHue.

Program name
End Effectors

cccc
Apply &) Lock ccec
Safety Planes (10f8)
Plane o]
<+ Add Plane
Progra
structur
Properties
Name
Plane riable
Offset from base
0mm
Tie Rotatio
0.00° & o 4
Allow a tolerance of -1 mm from the plane
Restrictions
Both v
o Restrict Elbow
O Restrict Tool Flange

= 1000.00 mm/s

PucyHok 1.4: OkpaH PolyScope X ¢ nnockocTsimu 6e30nacHocCTy.
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HacTtpoiika MnockocTn 6e30NacHOCTU MOXHO HACTPOUTL C MOMOLLLbIO HUXENEPEUNCTIEHHbIX HUXE
MJOCKOCTHU CBOWCTB:
6e3onacHoCcTH .

Nmsa. Vims, ucnonbayemoe ana naeHTudukaumum niockocTm 6e30nacHoOCTH.

* CMelleHne oT OCHOBaHUA. BbicoTa NnocKOCT! OTHOCUTENBLHO OCHOBAHMS,
n3mMepeHHas B HanpaeneHun Y.

* HakroH. HaknoH nnockocTu, U3MepeHHbIN OT LUHYpa NUTaHUS.

* lMoBopoT. NoBOPOT NAIOCKOCTU, U3MEPEHHbIN MO YaCOBOW CTPErKe.

[ns kaxaon NnocKoCT! MOXHO HaCTPOUTb CNeAyoLMe OrpaHUYEHUS:

* HopmanbHbiit. Korga cuctema 6e30nacHOCTM HaxoauTcs B HOPMasibHOM
pexuMe, akTMBHa HopMaribHas NIOCKOCTb, M OHa AeNCTBYET Kak CTporui
npeaen nosoxeHus.

* OrpaHu4yeHHbIn. Korga cuctema 6e30nacHOCTM HaXo4MTCS B MOHUXEHHOM
pexunme, NIOCKOCTb MOHNXEHHOIo pexXmnmMma aktmueHa 1 ,El,el7ICTByeT KaK CTpOFI/II7I
npenen nNosoXeHus.

* O6a. Korga cuctrema 6€30nacHOCTM HaxXoAMTCSA B HOPMaribHOM Uin
MOHUXEHHOM peXuMe, MIOCKOCTb HOPMAasbHOrO Y MOHUXEHHOIO PEXNMOB
aKTMBHa W eNCTBYeT Kak CTPOruin npeaern NonoXeHus.

* OrpaHu4eHHbI pexum npu cpabaTbiBaHUM. M10ckocTb 6e30MacHOCTM
NPUBOANT K NEPEKITHUYEHNI0 CUCTEMbI GE30MaCHOCTY B MOHUXEHHbIA PEXnMm,
€CIN UHCTPYMEHT poBoTa UM KONMEHO pacrornoXeHbl 3a ero npeaenamu.

OrpaHuyeHue DYHKUUA BKITIOYEHA MO YMOYaHMUIO.

NOKTEeBOro Bbl MOXeTe 1CNonb30BaTb OrpaHNYeHNe NOKTS, YTOGbI HE AONYCTUTb NMPOXOXAEHMUS

counieHeHus NTOKTEBOTO COYSieHeHNs po6GoTa Yepes NioGyto M3 3a4aHHbIX MIIOCKOCTEN.
OTKMIOUYUTE OrpaHnyeHne KoneHa, YTobbl KorieHo NPOXoAMIo Yepes NoCKOCTH.

OrpaHuyeHue OrpaHuyeHue naHua afst NoACOeAMHEHUSI MHCTPYMEHTa npefoTBpaLLaeT

¢naHua ans nepeceyeHune NnockocTy 6e3onacHocTu hrnaHuemM 1 NPUKPENIEHHbIM UHCTPYMEHTOM.

nopcoeauHeHna  ObnacTb 6e3 orpaHnYeHnin HaxXoAMTCA BHYTPM NMIIOCKOCTM 6€30MacHOCTU — 34eChb

MHCTpPYMeHTa dnaHew, aAnst N0ACOeANHEHMSA MHCTPYMEHTa MoXeT paboTaTb 06blYHbIM 0Opa3oM.
dnaHel, He MOXET NepecekaTb 30HY OrpaHMYeHUs 3a NpegenamMm NioCKoCTU
6e3onacHocTy.

CHATWe orpaHnyeHuns nossonseT dnaHuy Ana noacoeanHeHNa MHCTpyMeHTa
BbIXOOUTb 3a npepnersibl NNOCKOCTU ©e3onacHocTu B 30HY OrpaHunyeHud, Ho
NPUKPENNEHHbIA MHCTPYMEHT NPU 3TOM OCTaeTCs BHYTPU NMIIOCKOCTU 6€30MacHOCTH.
CHATb orpaHnyeHmne raHua MoXHO npu paboTe ¢ 60NbLIMM CMELLEHNEM
WHCTPYMeEHTa. 3TO YBENMNYNT BO3MOXHOE pacCTOSHWUE AJ151 NepeMELLEHMS
WHCTPYMEHTA.

[na orpaHnyeHuns pnaHua HeobxoamMmo co3aaTtb 06beKT «InockocTby. MNockocTb
ncnosb3yeTcs Ana nocnenyoLLein HacTPOWKM NOCKOCTU 6e30nacHOCTU B HACTPOMKax
6e3onacHocTu.
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10.5.3.0rpaHnYeHne NONOKEHUA UHCTPYMEHTA

OnucaHue OkpaH «MNonoxeHne MHCTPYMeEHTa» No3BonseT 6oriee KOHTPONMPYEMO OrpaHNYnBaTbL
WHCTPYMEHTbI U (MNN) akceccyapbl, pa3MeLLEeHHbIe Ha KOHLEe MaHunynsaTopa poboTa:
3apaBaTb NOMOXEHNS UHCTPYMEHTa C paauycoMm, KOTopblin 6yaeT B3aumMoaencTBoBaTh C
NAoCcKoCTAMMN 6€30MacHOCTM NGO NyTeM 0OHapyXeHUS CTONIKHOBEHUS C NMOMIOXEHNEM
WHCTPYMEHTa U NSTOCKOCTbH0, TG0 NepexofoM B OrpaHUYeHHbIN pexnM, koraa
WMHCTPYMEHT BXOAMT B NIIOCKOCTb.

CeepneHus WNcnonb3oBaHue akpaHa «[lonoxeHne MHCTpPYMeEHTa» UMeeT ABa KITHo4eBbIX
npenmyLLecTBa:

* [Be nonb3oBaTenbCKue KOHUrypaLmm, KoTopble No3BonsoT ykasaTb, rae
pearnpoBaTb Ha NIIOCKOCTN 6GEe30MacHOCTH.

* Busyanusauma nonoxeHumn nHcTpymeHTa Ha 3D-mopenu.

YBEOOMITEHUE

Bbl MOXeTe onpefenutb, HaCTPOUTbL [iBa NOMOXEHUSA UHCTPYMEHTa U
yNpaBnsiTb MU,

Onpep,eneHHble na onpeaendemMbiX Nnofib3oBaTtesieM MHCTPYMEHTOB MNMOoJib30BaTeslb MOXET
noJsib3oBaTtesiemMm N3MEHUTb:

WHCTPYMEHTbI * Papuyc — nameHeHune pagnyca Bcen chepbl. Paguyc yunteisaetcs npu

NCNonb30BaHUM NI0CcKocTel 6e3onacHoCTu.

* Monoxenua X, Y, Z No3BOASAOT NU3BMEHUTb NONIOXEHWNE NHCTPYMEHTA
OTHOCUTENBLHO hnaHLua Ansa NoACOeAMHEHNA MHCTPYMEHTa poboTa.
MonoxeHune yunTtbiBaeTca pyHKUMsaMY 6e30nacHoOCTU A58 CKOPOCTU
WHCTPYMEHTA, YCUNUS UHCTPYMEHTA, paCCTOSHWUS OCTaHOBAa U NI0CKOCTEN
6e30nacHOCTH.
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MNepexoa Kk 1.
aKpaHy 2.
«MonoxexHne
MHCTPYMEHTa»

Mepengute B pasgen besonacHocTb NpunoxeHus.

HaxmuTe MonoXxeHne MHCTPyYMeHTa Ha neBon naHenu. B BepxHen npaBou
YacTu OCHOBHOI0 3KpaHa Haxmute Pa3bnokupoBaTb — 6yeT akTUBUPOBAHO
nobaeneHne NHCTpyMeHTOB. BBeaute naponb cuctembl 6e3onacHocTu n
noaTeepauTe.

= B End effectors -

e
oo < safety 223
88

Robot imits Tool Positions (00f2)

 Tool Flange:

Properties )

PROFIssfe

=) 100000 mms

B cTon6ue MonoXxeHus MHCTpYMeHTa Ha LeHTpanbHOW NaHenm HaxmuTte +
Jo6aBnTb MHCTPYMEHT. [Jo6aBneHHbIn MHCTpyMeHT MHCTpYMeHT_1 nosButcs
noa aepeBoM «dnaHew, AnA NoAcoefUHEHUA UHCTPYMEHTa.

YUT06bI yka3aTb 6onee yaobHoe NMs, HaXM1Te 3HAaYOK C TPeMsl TOUKaMMU.
Takxe ero MoxHo yaanuTb.

7 End Effectors

Tool Positions (10f2)

~ Toolflange

Tool 1

+ AddTool Delete

outputs Properties

SRR

URS8 Long PolyScope X

141 PykoBoacTBO nonb3oBaTtens



10. KoHdurypaums

U

?\
UNIVERSAL ROBOTS

5. B cTon6ue CBoKcTBa Ha LeHTpasibHOM NaHeNn HaxogATcs YeTbipe
pefakTupyeMbixX Nonsa Ans paguyca, NosIoXeHUn X, y U z. C nx nomMoLLbio npu
HeobX0AMMOCTU MOXHO U3MEHUTb PafAMyC U KOOPANHATLI Pa3MELLEHUS X, Y U Z.
Ha naHenu cnpaBa Haxoautcsa cdepa ¢ 3D-moaenbto pa3meLleHus, Kotopas

o6HoBNAETCS B peanibHOM BpEMEHMN.

HaxmuTte NMpUMeHUTb B BEpXHEN NPaBoi YaCcTU OCHOBHOMO 3KpaHa.

safety

RobotLimis Tool Positions (10f2)

v ot Limits

- ToolFlange

Tool 1

+ AddTool

Outpurs Properties

PROFisafe

D)

= o0000mmis T 100% T

7. Tenepb po6oT GyaeT B3aMMOAECTBOBaTb C NiIOCKOCTAMN 6e30nacHoCTU, Koraa
cchepbl NOMOXEHNA MHCTPYMEHTa CONPUKacaloTCs C HUMU.

PyKOBOﬂ,CTBO nonb3oBaTend
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1.OueHKa yrpo3 KubepbesonacHocTH

11.1.06wmne Bonpocbl KNbepbesonacHocTwU

OnucaHue MopkntoyeHne poboTta Universal Robots k ceT moxeT co3gaTb pucku
KnbepbesonacHocTu.
3TN PUCKN MOXHO CHU3UTb 3a CYET UCMOJb30BaHNA KBanMguLUUpPOBaHHOIO NepcoHana u
BHepPEeHNs cneumanbHbiX
Mepbl Mo 3aLmTe KnbepbesonacHocTu poboTa.
Peanusaumus mep knbepbesonacHocTy TpebyeT NPOBeAEHNSA OLEHKN COOTBETCTBYHOLLIMX
yrpos.
Llenb npu aTOM 3aknioyaeTcs B CreayoLeM:
* BbIssBUTb yrpo3sbi.
* OnpeaenuTtb KaHanbl Y 30Hbl OBEPUS.

* Ykazatb TpeGOBaHMH Ona KaXxXaoro KOMnoHeHTa B NpuioXeHun.

é NPEOYNPEXOEHUE
OTcyTCTBUE OLLEHKM pUCKa Kubepbe3onacHOCTU MOXET NOABEPTHYTh

poboTa pucky.

* [MpoBoAMTb OLIEHKY puCKa Knbepbe3onacHOCTU [OSKEH
CcOOPLUNK UM KOMMETEHTHbIW, KBaNMMULMPOBAHHbIN NEPCOHar.

YBEOOMIMEHUE
Tonbko KOMMNETEHTHbIN, KBanMMULMPOBaHHbLIA NepcoHan AOKEH

oTBeYaThb 3a onpepneneHne Heo6XoaMMOCTU NMPUHATUA KOHKPETHbIX Mep
KnbepbesonacHocTu 1 3a obecrneyeHne Takux Mep.

11.2.TpeboBaHnAa kKnbepbesonacHoOCTH

OnucaHue [N HACTPOWKKU CETU U 3aLMTbl po6oTa HE06X0AMMO peann3oBaTb Mepbl Mo
obecneyeHnto knbepbesonacHoOCTy.
BbinonHute Bce TpeboBaHWsA A0 HACTPONKKU CeTH, a 3aTeM ybeanuTech, 4To poboT
HacTpoeH 6e3onacHbIM 06pa3om.
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* OKcnnyaTauMoHHbIV NepcoHan AOoMXeH XOpoLo pa3bupaTbCs B 06LLMX
npuHUMnax kmbepbeszonacHOCTN U NepeaoBbIX TEXHOMOMUAX,
ncnonb3dyeMebix B pobote UR.

* HeobxoayMo BHEAPUTL Mepbl (U3MYeCcKon 6e30MacHOCTH, KOTopble
obecneunBaloT GU3MYECKNUIN 4OCTYN K pOGOTY TONIbKO aBTOPU30BaHHOMY
nepcoHany.

e J[onxeH 6bITb 06ecrneyeH afeKBaTHbIN KOHTPOJ1b Ha BCeEMU TOYKaMUn
Aoctyna. Hanpmmep: 3aMKW Ha ABepAX, CUCTEMbI NPOMYCKOB, KOHTPOJ1b
CbVI3VI'-IeCKOI'O 0OCTyna B LieJIOM.

Q NPEAYNPEXAOEHWNE
MoakntoyeHne po6oTa K HeOCTaTOYHO 3ALLULLEHHON CETU

MOXeT CoO34aTb yrposy 6e30nacHoCTU.

* TMopkntoyanTe poboTa TONbKO K HAAEXHON, AOMXHbIM
06pa3oMm 3aLUMLLEHHON CETH.

K nokanbHowm ceTv [OMKHbI MOAKIYAaThCA TONIbKO AOBEPEHHbBIE YCTPOMCTBA.
K po60Ty He A0KHO 6bITb BXOASLLMX NOAKITHOYEHUA U3 NPUSIEratoLLnX ceTeln.

Ncxopsawme coeguHeHns ot poboTa A0MKHbI ObITb OrpaHUY€EHbI: HYXHO
paspeLunTb HaMMEHbLLMI HEOHX0AMMBI Habop onpeaeneHHbIX MOPTOB,
NPOTOKOJIOB 1 afpecoB.

MoxHo ncnonb3oate URCap u «BonwebHble» cLueHapum TofbKo OT
[OBEpPEHHbIX NApTHEPOB M TOSbLKO MOCSe NPOBEPKM UX MNOSJIMHHOCTY U
LLeNOCTHOCTW.

KubepbesonacHocTb
Tpeb6oBaHus K °
KOHpurypauum .
cetu .
Tpe6oBaHus y
6e3onacHocTH .
npu HaCTpoWkKe

po6oTa .

VI3meHnTe naposb Mo yMON4YaHUio Ha HOBbIW, HAAEXHbIV Naponb.
OTkntounTe «BosLWEOHbIEY (halsibl, KOrAa OHU HE UCMOSb3YOTCH akKTUBHO
(PolyScope 5).

OTtkntoumTe goctyn no SSH, koraa oH He HyXeH. PekomeHayeTcs
NCNonb3oBaTb ayTEeHTUMPMKALMIO HA OCHOBE KIloYa, a He Ha OCHOBE NMapons.

[na 6pangmayapa poboTta Heo6x04MMO 3aaTb CaMble CTPOrne HaCTPONKK 1
OTKJI0UYUTb BCE HEUCNOSIb3YeMble MHTepdeChl U CepBUCHI, 3aKPbITb MOPTbI U
orpaHuunTb IP-agpeca.

PyKOBOﬂ,CTBO nonb3oBaTend
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11.3.PekomeHaaULNUM NO YCUNEHUIO
KnbepbesonacHoCTH

OnucaHue PolyScope obnagaeTt MHoxecTBOM OyHKLMI Ana obecnevyeHns 6e3onacHoOCTN CETEBOMO
noaksitoyeHns. Tem He MeHee, 3aLLMTy MOXHO YyCUnuTb, cobitoaan cnegyrowme
pekoMeHaaLunu:

* I'Ipexp,e 4YyeM NnoagKr4aTb po60Ta K ceTun, 06s3aTenbHO NU3MeHUTE napoJsb no
YMOJT4aHUIO Ha HaZEXHbIN.

YBEOOMITEHUE

BoccTaHoBUTE Ui c6pOCUTb 3abbIThI UK YTEPSHHBIN NapoJSib
Henb3s.

* XpaHuTe naponu B HafeXHOM MecTe.

* MakcrManbHO orpaHu4bTE CETEBOW JOCTYN K pO6OTY, MCNONb3YNTE BCTPOEHHbIE
HaCTPOWKMU.

* HekoTopble nHTepdhelickl CBA3M He NPEAOCTaBNAT MeTOA, ayTEHTUDUKALUN U
WwmncppoBaHus, YTo NpeacTaBnsieT coboi yrpo3y 6e3onacHocTn. PekomeHnayeTcs
peanunsoBaTb COOTBETCTBYOLLME NPOodUIaKTUYECKME MEPBLI HA OCHOBE OLLEHKM
yrpo3 kubepbesonacHocTu.

* Ecnu npu gocTyne K uHtepdericam poboTa ¢ Apyrmx yCTpoUCTB NOAKIOYEHME
nepecekaeT rpaHuLly 30Hbl OBEPUS, HEOOXOAMMO UCMONb30BaTb
TyHHenupoBaHue SSH (nepeHanpaBneHne NoKanbHbIX MOPTOB).

* [Mepepn BbiBeAeHMEM pobOTa U3 IKCMyaTaLUMK yaanuTe C Hero
KoHdmaeHumanbHble faHHble. Ocoboe BHUMaHue yaenute URCap 1 aHHbIM B
narke nporpamMm.

* Yr06bl 06ecneunTs 6esonacHoe yaaneHme AaHHbIX BbICOKOrO YPOBHS
KOH(MAEHUMaNbHOCTH, yaanuTe aaHHble Ha SD-kapTe HaaeXHbIM
CMocoboM MK YHUYTOXbTE ee.
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12.CeTnobmeHa AaHHbIMMU

Fieldbus MapameTpsbl Fieldbus no3sonsaeT 3agatb M HACTPOUTL PAL CETEBBLIX MPOTOKOMOB
NPOMbILLIIEHHOIO KOMMNbIOTEPA, UCMOSIb3YEMbIX AJ1s1 pacrnpefeneHHoro ynpasneHus B
pexume peasribHOro BpeMeHu, koTopkle NnpuHMMaeT PolyScope:

* MODBUS
* Ethernet/IP,
* PROFINET
* PROFlIsafe
* UR Connect
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12.1. MODBUS

OnucaHue 30eCb MOXHO HacCTPOUTb KNUEHTCKKeE (rnaBHble) curHansl MODBUS . CoemHeHus ¢
cepsepamv MODBUS (1nu BegombiMn yCTpocTBaMm) Mo ykasaHHbIM IP-agpecam moryT
6bITb CO3aHbl C MOMOLLbI0 BXOAHbIX/BbIXO[AHbIX CUTHANOB (PErncTpoB Unn UndpoBbIX).
Kaxablin curHan umeeT yHuKasibHoe MMs, NO3TOMY ero MOXHO UCMOoNb30BaTh B

_ Program name
S B End Effectors 5
o &35
oo Application 8 96
oo
Application
° £
- L . . {X} -
@ i S
R I\ 5 -
(S) Mounting Frames Grids End Effectors Motion Profiles Application Variables g
D Rotation, Tilt Position, references Layouts TCP, Position, Orientation, Joint, Linear, Optimove Variables configuration
{x
Q Variables
Operator
©
e
Communication safety Smart Skills Sidebar Operator Screen System Info
Digital, Analog, 10s. Safety Planes, I0s, Joint Configuration and setup Sidebar configuration Configuration, Logo, int

mits URCaps

o2 Ma
== -1000.00 mm/s

& Communication

Modbus: Source

v Robot
7001 Sequential mode
Wired 10 127.00.1 24 q
Tool 10 Reconnect count: 0 MODBUS packet errors: 0 Connection status: Not connected =
v Modbus
<+ Add signal
Source

<+ Add Source
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[Jdo6aButb Mpwn no6GaBneHnn curHana MoXHO HaCTPOUTb UMSA CUrHana.
curHan Bbl6€pVITe TN CUrHana, HanpaefeHne CUrHarna n ykaxumte 4actoTy, BpeMa OXnoaHna n
Opyrue pacluMpeHHble HacTpokn. CurHan MoXeT UCMoNb30BaTb OAMH UM HECKOMbKO
ajpecos.
r Al
Add Signal X
Signal Name
MODBUS § Address Range
Address

From To
0 & 1
Program action

Signal Type
Read Digital Inp...

Advanced settings

Frequency Timeout Slave address
v
10 Hz 2s 0 255 0
S 4
McTouyHMK HacTtporikun nctoyHunka curHana Modbus MOXHO N3MeHATb U yaanatb. [ns nuaMeHeHus
CUrHana HaXMuUTe KHOMKY KOHCbVIpraLlMﬂ, Ona yaaneHna — 3Ha40K KOP3UHbI.
Program name
= = moqdbus 7
oo & Communication e
oo
fopteston Modbus: Source &
(i} v Robet :2;3‘; f 124 Sequential mode Vove
Program Wired 10
Reconnect count: 1 MODBUS packet errors: 0 Connection status: Connected = =
Tool 10 R—
@ Read Digital Inputs s
* Y Mode MODBUS_PLC_IN & conts W
Source o
Q Write Digital Outputs 0 conﬁg @ @

Variables

-+ Add Source MODBUS_PLC_OUT

Operator

+ Add signal

@ off 100 %
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MporpamMmupoBaHue Kak n gpyrue BxogHble curHansl, curHansl Modbus moxHo otcnexusaTts. B
nporpamMmme oTkpomnTe komaHgy OxuaaHue v B pasaene Tun oxXunpaHua
BblbepuTe Bxog curiana. 3atem Bbibepute nctouHnk Modbus, KOHKpETHBbIN
BXOZHOW CUTrHan u COCTOSIHNE, KOTOPOEe ByaeT oXmaaTbes.
B nornyeckmx BblpaxeHuWsAX Hemnb3s1 ICNOMb30BaTh AUana3oHbl aApecoB.
I'Iporpamma MOXEeT UCNOJIb30BaThb TOJIbKO OAUH aapec, Aaxe eClrin OH ABNAeTCA

_ g Program name
= modbus Main Program
@
)
) cece Before Start
28 1 R Main Program coce
% .
‘ ) 2 [ veire .y ‘Source o |[5oe o [ o s Configuration
peeicaton Signal Input Source MODBUS_PLC_... High @
o) “ Status
= ° Move
Modules e |
Program
W = \ Global Functions
® Program
stucture
+ Create New
» o
{3
Q Global
Variables
Operator
&

@Off 100 %

BbixogHon curHan Modbus MoXHO HaCcTponUTb C MOMOLLIbIO KOMaHAbI

_ &> Program name
= modbus e Main Program
i ccee Before Start
oo 1 R Main Program o3
Ba % Configuration
Applcatin 2 & Wait: MODBUS_PLC == HI
&
B Status.
. = n O T . 0
&) Source MODBUS_PLC_... High L
o ° Modules e
rogram
w ' Global Functions
@ Program
structure
S + Create New
»
{3
o3 Glol
Variables
Operator ~
&

@ off 100 %
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12.2. Ethernet/IP,

OnucaHue EtherNet/IP — 310 ceTeBOI NPOTOKOJ, KOTOPbIV NO3BONSET NOAKIOYATL poboTa K
NpoMbILLIEHHOMY ckaHupytoemy yctponctsy EtherNet/IP. Ecnun nogknioueHne
BKITHO4YEHO, MOXHO BbI6paTh AeNCTBME, KOTOPOE BhIMNONHAETCS, Koraa nporpaMmma TepsaeT
coeanHeHne co CKaHupyoLwwmm yctponcteom EtherNet/IP.

BkriioueHue BkntoveHue dpyHkumm Ethernet/IP B PolyScope X:

Ethernet/IP 1. B npaBOM BEPXHEM YIIly 9KpaHa HaxXMuUTe MeHIo «ambyprep» 1 BbibepuTe

«HacTtpoiikn».
B meHto cneBa B pa3gene «besonacHocTby Bbibepute « CepBuChI».

HaxmuTte kHonKy Profinet n Bkntounte yHkumio Profinet.

& Settings

e Services

~ Password
Please be advised to keep unused interfaces disabled to improve security

Operational Mode .

) Secondary Client interface Ports: 30002, 30012
Safety

) Real-Time Client interface Ports: 30003, 30013
Admin g

N R Connection () RealTime Data Exchange (RTDE) Port: 30004

Network ") Interpreter Mode Socket Port: 30020
UR Connect \
) Modbus TCP Server Port: 502

v security
o Ethernet/IP Adapter Ports: 2222, 40000, 44818
Secure shell

o Profinet Device Ports: 34962, 34963, 34964, 53247, 49152, 40002
Permissions

Services (L Jro2 o Ports: 7400-7649

Lock and Close
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Ucnonb3oBaHne  Hanpgute pyHkumm Ethernet/IP B PolyScope X:
Ethernet/|IP
B neBom BepxHem konoHTutyne PolyScope X:

1. HaxmuTe 3HauyoK «[punoxeHuey.

2. BblbepuTe Hy>XHOE AENCTBUE B CIIUCKE.

PolyScope X nrHopupyet notepto coeguHenns EtherNet/IP,

UrHopupoBatb
nporpamma npogosxaet pabotaTb.

PolyScope X npuoctaHaBnuaeT TekyLLyto nporpammy. lNporpamma

May3za
BO30OHOBNAETCS C TOr0 MECTa, rie OHa OCTaHOBUNACh.
Cron PolyScope X octaHaBnuBaeT TEKYLLYO NporpaMmmy.
Program name
= =} Default program a7
oo (S Communication Eg Eg
oo
“= Connected +
B “  Robot : e
Program If connection is lost
Wired 10 =
@ Toollo nore v =
* v Modbus.
{x}
Q + Addsource Global

Variables
Operstor
v Profinet

Profinet

v EtherNet/IP

EtherNet/IP

B npaBom BepxHEM Yriy aTOro akpaHa otobpaxaeTtcs ctatyc Ethernet/IP.

MopkntoyeHo Pob6oT noakntoyeH K ckaHupytollemy yctponctsy Ethernet/IP.

Ethernet/IP paboTaeT, ogHaKo HV OHO YCTPOWCTBO HE NMOAKITIOYEHO K

H
eT ckaHepa po6oTty no Ethernet/IP.

OtkntodyeHo  PyHKumsa Ethernet/IP He BkntoyeHa.

12.3. Profinet

OnucaHue PROFINET — 310 ceTeBOI NPOTOKOS1, KOTOPbIA NO3BOSISIET NOAKMIOYATbL poboTa K
NPOMbILLNIEHHOMY KOHTposepy BeoAaa-eeiBoga PROFINET. Ecnv noagkntoyeHve
BKJTIOYEHO, Bbl MOXETE BblOpaTh AENCTBUE, KOTOPOE NPOUCXOAMT, KOrA4a nporpamMmma
TepseT coeamHeHne PROFINET IO-Controller.
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BkrniioueHune BkntoveHue dpyHkumm Profinet B PolyScope X:

Profinet 1

«HacTporikn».

B npaBom BepxHEM yriy sKkpaHa HaxmMuTe MeHto «ambyprep» 1 BbibepuTe

B meHto cneBa B pa3gene «be3sonacHocTby Bbibepute « CepBuchI».

HaxmunTte kHonky Profinet n Bkntounte dyHkumio Profinet.

@ Ssettings
Update

v Password
Operational Mode
Safety
Admin

Connection
Network
UR Connect
Security
Secure shell
Permissions

Services

Services

Please be advised to keep unused interfaces disabled to improve security

) Secondary Client nterface

) Real-Time Client interface

) Real-Time Data Exchange (RTDE)

) Interpreter Mode Socket

') Modbus TCP Server

o Ethernet/IP Adapter
@) oveioeice

JROS2

Ports: 30002, 30012
Ports: 30003, 30013

Port: 30004

Port: 30020

Port: 502

Ports: 2222, 40000, 44818

Ports: 34962, 34963, 34964, 53247, 49152, 40002

Ports: 7400-7649

Lock and Close

PyKOBOD,CTBO nonb3oBaTend
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Ucnonb3oBaHue Hanaunte pyHkuum Profinet B PolyScope X:

Profinet
B neBom BepxHem konoHTutyne PolyScope X:

1. HaxmuTe 3HauyoK «[punoxeHuey.

2. Bblbepute Profinet B MeHto cnesa.

BbiGepuTe HyXHOe AeNCTBUE B CMUCKE:

PolyScope X nrHopupyet notepto coegmHeHus Profinet,
MrHopupoBaTtb

nporpamMma npofosixaeT paboTtaTb.

PolyScope X npuoctaHaBnmBaeT TEKyLLYO NporpaMmmy.
Maysa Mporpamma BO306HOBNSAETCS C TOFO MecTa, rae oHa

OCTaHOBMUNACh.
Cton PolyScope X ocTaHaBnvBaeT TeKyLLy Nporpammy.
_ Program name
= =} Default program &
oo &« Communication &
oo
&) «  Robot 10 Device Name : )X\‘\ Disabled M:\..
e wired 10 i loss of Profinat inp =
@ oo IVGI:IO;E‘I h \VG.NOF‘{E‘I h v \VGNOI‘l.F‘_‘ ) ~ S
® v Modbus

{

Q -+ Add Source e

Operator
v Profinet

Profinet

~  EtherNet/IP

EtherNet/IP

R ate
@ Active
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12.4. PROFIsafe

OnucaHue

PROFIsafe — 310 ceTeBoM NpoToKon (peann3oBaH B Bepcuun 2.6.1), KOTOpbIN NO3BONAeT
pob0oTy NOAKIYaTLCA K yCTPOWCTBaAM aBapuinHoOM 3awmTbl Ha 6a3e IMJ1K cornacHo
TpeboBaHusam ISO 13849, kat. 3 PLd. PoboT nepeaeT faHHbIE O COCTOSHUN CUCTEMBI
6e30MacHOCTM B YCTPOMNCTBO aBapuiiHOM 3awnTbl Ha 6a3e MJ1K, a 3atem nonyyaet
MHopMaLMIo ANA NEPEXOAA B OrpaHNYEHHY KOHMUIypaLmio Uim 3anycka yHKLnu,
CBA3aHHON ¢ 6e30MacHOCTbIO, HanNpUMep aBapuHOIroO OCTaHOBaA.

MuTtepdenc PROFIsafe obecneunBaeT 6e30nacHyto ceTeBYHO anbTepHaTUBY
NoAKII0YEeHN0 MPOBOAOB K KOHTaKkTaM BBoAa-BbiBoAa 6e3onacHocTy 6510ka ynpaeneHus
poboTa.

PROFIsafe npegnaraeTtcs B BuAe NULEH3MOHHOIO NporpaMmmMHoro obecneyeHusi. Ytobbl
nosib30BaTbCA 3TOW (pyHKLMEN, HEOOXOANMO KYMUTb JINLIEH3UI0 Y aBTOPU30BAHHOIO
ONCTpMBbLIOTOPA, a@ 3aTEM aKTUBMPOBaTb ee B MeHeaxepe nuueH3un B PolyScope X.
YTt06bI Nprnobpectyn nuueH3unto, obpatuteck K TOProBoMy npeacTaBuTeNIo.

PykoBofacTBo nonb3oBaTerns 154 URS8 Long PolyScope X

© Universal Robots A/S, 2009-2025. Bce npaBa 3aLLM1LLEHbI.



(IR
UNIVERSAL ROBOTS 12. CeTv o6MeHa faHHbIMU

© Universal Robots A/S, 2009-2025. Bce npaBa 3aLLMLLEHbI.

OononHutenbHble  YnpaenswLlee coobleHne, nonyyeHHoe ot MJ1K 6e3onacHoCTH, coaepXxuT
napameTpbl nHdopmMauuto B Tabnumue H1xe.

CurHan OnucaHue

ABapuiiHaa ocTaHOBKa .
YTBEpPXAAEeT aBapuitHy0 OCTaHOBKY CUCTEMBbI.

no cucreme

3alnTHbIN cTOoN YTBEpXAaeT 3alUMTHbIN CTOM.
C6pacbiBaeT COCTOAIHME OCTAHOBKU 3aLUUTI

C6pocuTb 3almUTHBIN (Mpu nepexofe OT HU3KOro K BbICOKOMY B

cTon aBTOMaTMYECKOM PEXUME), ECIN BXOL,
OCTaHOBKM 3aLUMTbl NPeABapUTENbHO COPOLLEH.
YTBepxaaeT 0OCTaHOB 3aLLUmnThl, ecnv poboT
paboTaeT B aBTOMaTUYECKOM peXUME.
ABTOMaTUYECKUIA OCTAHOB 3aLLUUTbI [OSTKEH
MCMonb30BaTbCsA TONMLKO B TOM Criyyae, ecnu

ABTOMaTMyeckas

CKOH(purypmpoBaHo ycTponcTteo 3-Position
Enabling (3PE). Ecnu yctponctso 3PE He
CKOHpMrypmpoBaHo, aBTOMaTU4YeCKMIN OCTAHOB
3alnTbl AENCTBYET Kak 0ObIYHbIN BXOA,
OCTaHOBKMU 3aLLUMThI.

C6pacbiBaeT aBTOMaTUYECKOE COCTOsHIE

OCTaHOBKa 3aluThbl

C6poc OCTaHOBKM 3aLWuThl (Mpy Nepexoe oT HU3KOro K
aBTOMaTM4EeCKOro BbICOKOMY B aBTOMaTU4ECKOM PEXUME), ECINN
OCTaHOBa 3aLLUMThI aBTOMAaTU4YeCKMNE BXOAbl OCTAHOBKMW 3aLUUTHI

npeaBapuTenbHO COPOLLEHBI.

AKTuBMpYeT Npeaensl 6e3onacHocTy
OrpaHWyeHHON KOHUrypauum.
AKTUBMpPYET pyYHOI UM aBTOMaTUYECKUI
pexum paboTbl. Ecnu KoHdurypaums
6e3onacHocTu «Bbibop paboyero pexuma
yepe3 PROFIsafe» oTkntoyeHa, 310 none
JOITKHO 6bIThb OMYLLEHO U3 COOOLLLEHNSA
ynpasneHusa PROFIsafe.

OrpaHuyeHHbIN

Pexum paboTbl
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JdononHutenbHble  CoobLeHNe 0 COCTOsIHMM, oTnpaBneHHoe Ha MJ1K 6e3onacHoOCTU, coaepXuT
napamMeTpbl nHcdopmauuio B Tabnumue Huxe.

CurHan OnucaHue

Po60T BbINONHSAET MUK BbIMONHWI OCTaHOBKY
6e3onacHocTn Kateropmu 0; XecTkas
OCTaHOBKa nytemMm HemMenyieHHOro OTKJiln4YeHna
NMNTaHUA pblvara u npuraTenen.

Crton, koT. 0

Po60T BbIMOMHAET MK BbINOSHUIT OCTaHOBKY
6e3onacHocTu kateropun 1; Ynpasnsemas
Crton, kot. 1 OCTaHOBKa, NOCsie KOTOPOW ABMraTenu
OCTaloTCS B BbIKJTIOYEHHOM COCTOSAHMM C
BKJ1IIOYEHHBIMW TOPMO3aMMU.

Po60T BbINOSHSET MK 3aBepLuns 6e30nacHyto
OCTaHOBKY KaTeropuu 2; Ynpaensiemas

Ctomn, KoT. 2 .
OCTaHOBKa, Nocne KOTopow Asuratenu
OCTaloTCH B COCTOSAHUU BKITHOYEHUSA.
Po6oT octaHoBnEH, NOTOMY YTO CUCTEMA
H6e3onacHoOCTM He coOTBETCTBOBaNa
HapyweHue

YCTaHOBJIEHHbIM B HACTOsILLEE BpeEMS
npeaenam 6e3onacHoOCcTu.

PoboT ocTaHaBnnBaeTcs n3-3a
HeucnpaBHoCTb HenpenBUAEHHOW UCKNIYMTENIBHOM OLLNOKK B
cuctemMe 6e3onacHoCTu.

PoboT ocTaHaBnnBaeTcsa n3-3a 0QHOro U3
crnenyoLwmx yCrnosuim:

* nJIK 6e3onacHOCT, NOAKNHYEHHbIN
yepe3 PROFIsafe, noareepaun
aBapuiHy0 OCTaHOBKY Ha YpOBHe
CUCTEMDbI.

ABapuitHas ocTaHoBKa * moaynb IMMI, nogkntoyeHHbIN K 610Ky

no cucreme yrnpaBneHusi, yCTaHOBUI aBapuinHyio
OCTaHOBKY CUCTEMHOIO YPOBHS.

* 6nokK, NOAKIIOYEHHbIN K
KOHUrypmpyemomy Bxoay aBapumnHon
OCTaHOBKM cUCTEMBI Br10Ka ynpaBreHus,
UMeeT aBapuUnHY OCTaHOBKY

CUCTEMHOTO YPOBHS.
Pob6oT ocTaHaBnuBaeTcs U3-3a 0gHOro 13
crnenyroLmx yCrnoBuii:

* Haxarta KHonka aBapunHON OCTaHOBKM

ABapuitHas ocTaHoBKa NOABECHOTO NynbTa 06y4eHus.

po6oTom

* HaxaTa KHoMka aBap1inHOro 0CTaHoBa,
noaKsitoYeHHasi K HeHacTparBaeMoMy
BxoAy 6e30nacHOCTV aBapuiMHOro
ocTaHoBa poboTa Ha 6rioke ynpaeneHus.
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OononHuTtenbHble
napameTpbl

CurHan OnucaHue

3awmnTHbIN cTOoN

Po6oT octaHaeneaeTcs n3-3a 04HOMO U3
CreayoLLX YCIOBUIA:

* 3awwmTHbin MK, noakntoyeHHbIN Yepes
PROFlsafe, nogrBepavun octaHoB
3aLmThl.

* Bnok, nogKnNto4YeHHbIN K
HeKOHMUrypupyemomy Bxofy 3aLuTHOro
ctonopa 6roka ynpaBneHus, yTesepaun
3alUNTHbIN CTOMOP.

* YCTpoNncTBO, NoAKNioYeHHoe K
KOHUIypmpyeMomy 3aluTHOMY BXoay
6110Ka ynpaesieHusi, NoATBepAnIIo
3aLUMTHBIN OCTaHOB.

CwvrHan cooTBETCTBYET CEMaHTHKeE cbpoca
3awuThl. [1na cbpoca aToro curHana fonxHa
MCrOoSb30BaTbCs CKOHPUIYypUpOBaHHas
hyHKUMA cOpoca ocTaHOBaA 3aLLUTLI.
PROFIsafe nogpa3ymeBaeT ucnosnb3oBaHne
dyHKLMKM cOpoca 3auThl.

ABTOMaTM4YeCKas
OCTaHOBKa 3aluUThbl

Po6oT ocTaHaBnMBaeTcsi, NOTOMY YTO OH
paboTaeT B aBTOMaTUYECKOM peXuMe U n3-3a
OZIHOTO U3 CrEeAyOLLMX YCIIOBUIA:

* 3awwmtHbi MK, nogkntoyYeHHbIN Yepes
PROFlsafe, nogtBepann
aBTOMATUYECKUIN OCTAHOB 3aLUUTHI.

* YCTponcTBO, NOAKIOYEHHOE K
aBTOMAaTM4eCKOMY HacTpanBaemMomy
3awmnTHOMY BXoay 6roka ynpaBneHus,
noATBepANIo aBToMaTUYECKMI
3aLUUTHbIA OCTAHOB.

CurHan cooTBeTCTBYeT cemaHTuke cbpoca
3awwmThl. [na cbpoca 3Toro curHana fomxHa
MCMONb30BaTbCA CKOH(PUryprpoBaHHas
dyHKUMA cOpoca ocTaHOBa 3aLUUThI
PROFIsafe nogpasymeBaeT ucnonb3oBaHune
byHKUMM cOpoca 3aLUTHBIX Mep

3PE Stop

PoboT octaHaBnuBaeTcs, NOTOMY YTO OH
paboTaeT B py4HOM peXVME U U3-3a OJHOTO U3
crnenyroLmx yCroBuii:

* Bbl ucnonb3syete 3PE TP, n HM ogHa 13
KHOMOK HE HAaXOAMUTCS B CpefHEM
MONOXEHWUMN.

* Tpexno3numoHHOE YCTPONCTBO,
NOAKIMIOYEHHOE K KOH(hUrypupyemomy
3awmTHOMY BXoAy 6rnoka ynpaBneHus,
nopTeepanno octaHos 3PE.

Pexum paboThbl

NHavkaums TekyLuero pexmma pabotsl poboTa.
OTOT pexumm MOXeT ObITb: oTKnto4eH (0),
aBTomatumdeckuii (1) unm pydHon (2).

URS8 Long PolyScope X
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[OononHuTenbHble
napameTpbl CurHan Onucaxve
AKTUBHbIN Habop Npeaesnos 6e30MacHOCTU.

YCTAHOBNEH aKTUBHbIN 9710 moxeT 6bITb: Normal (0), Reduced (1) nnu

npegen
peA Recovery (2).
Pob6oT aBuxetcsa. CumTtaetcs, 4To poboT
[BuxyLwmincs pobot OBUXETCS, eCN Kakoe-nNnbo couneHeHne

nepemeLllaetca co ckopoctbto 0,02 pap/c.
Po6oT HaxogmTcsa B COCTOSIHMM NMOKOS (poboT He
OBUraeTcs) U B NMONOXEHUN, ONpeaeneHHOM Kak

BbesonacHoe nonoxexHune

foma
6e3onacHoe JoMaLLHee NOMoXeHMe.

HacTpoiika 1. Ha skpaHe «be3onacHocTb» npunoxenus Haxmute PROFIsafe Ha neBoi naHenu.

PROFlsafe YTo6bl BKNtounte PROFIsafe, HaxmuTe Pa36nokupoBaTb B NPaBOM BEPXHEM YTy

OCHOBHOIO 3KpaHa. BBegute naposb cuctemMbl 6e3onacHoCTn 1 noaTreepaouTe.

_. Program name
“ Default program

[(d<q

Robot Limits PROFISafe

Application

v Joint Limits Configure your PROFIsafe settings to ensure secure and reliable communication for your safety devices

Joint Speeds O Enable PROFIsafe

Joint Positions

Program
structure

Source Address
“ Safety /O 10 o4

Global
Operator Inputs Destination Address P Variables
128

Outputs
Control Operational Mode
Planes
Hardware

Three Position

PROFISafe

Ha npaBoit naHenu oTobpaxatoTcsi ABa Nons U ABe KHOMKM A1 HACTPONKK
PROFIsafe:

* kHonka «Bkntounte PROFIsafe»,

* none «Appec NCTOYHUKa»,
* none «Agpec HazHa4YeHUs»,
* YnpasneHue paboumMm pexmumom
3. CpasuHbTe BrpaBo kHornky Bknounte PROFIsafe.

B nonsax Agpec UCToYHMKa 1 Agpec HasHauYeHUs yKaxnTte agpeca, C MOMOLLbH
KOTOpbIX pOo60OT U YCTPONCTBO aBapuinHoW 3alumTbl Ha 6a3e MJ1K 6yayTt
naeHTudunumMpoBaTb Apyr Apyra.

5. YT06bI BKNIOYMTL BO3MOXHOCTb YNpaBneHus pabounm pexmmom poboTta yepes
MK PROFIsafe, HaxmuTe YnpaBneHue pabo4ymm pexmMmom.
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YBEAOMINEHUE

YT06b1 HacTpouTb 1 ucnonb3oBatb PROFIsafe, ycTpoiicTBo Profinet
OOIXHO ObITb BKITIOYEHO B MEHIO HACTPOEK CEPBUCOB 6€30MacHOCTY.

FAAN

Enable PROFINET in Settings / Security / Services
PROFINET has to be enabled

MoppobHoCTM 1 pacnonoxeHne nHtTepdenca cm. B pasgene Profinet.

& Settings
~  General
System

Update

~  Password

Operational Mode

Services

Please be advised to keep unused interfaces disabled to improve security

Primary Client interface

Secondary Client interface

Real-Time Client interface

Ports: 30001, 30011

Ports: 30002, 30012

Ports: 30003, 30013

Safety
Real-Time Data Exchange (RTDE) Port: 30004
Admin
v Connection Interpreter Mode Socket Port: 30020
Network Modbus TCP Server Port: 502
UR Connect R
Ethernet/IP Adapter Ports: 2222, 40000, 44818
v Security
I o Profinet Device I Ports: 34962, 34963, 34964, 53247, 49152, 40002
Secure shell
ROS2 0 Ports: 7400-7649
Permissions
Services
Lock and Close
URS8 Long PolyScope X 159 PykoBoacTBO nonb3oBaTtens
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12.5. UR Connect

MopknioyeHne Bam HeobxoamMo noakntounTb NnporpaMmHoe obecneveHve PolyScope X k cepsucy
PolyScope X k myUR Cloud.
myUR Cloud Hangunte PIN-kop, B akkayHTe myUR.

1. TMepengute B pasgen «HacTponkmy.

2. Otkpouite UR Connect.

3. Haxwmute kHonky «MopkntounTb» Ha rnaBHou cTpaHuue UR Connect.
4

Beegute PIN-kog ns myUR.

& Settings

UR Connect

v General
System Enter PIN Code to establish connections
Update
Password
PIN Code
Operational Mode
Safety
Admin
Connection
Network
UR Connect
Security

Secure shell

3eneHbll 3Ha4OK B MPaBOM YTy OKHa 03HavaeT, 4to nogkntodeHne Kk myUR Cloud
BbIMOJIHEHO.

& Settings
UR Connect

v~ General
System Connected to myUR Cloud :
Update You are connected to myUR Cloud. You can now access your data from anywhere.
Operational Mode
Safety
Admin
Connection
Network

UR Connect

Security

Secure shell
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MoaknioyeHue Ecnu Bbl BuAgNTE coobeHne «HenpasunbHein PIN-kogy, npoBepbTe PIN-kog,
He BbIMOJSIHEHO oTobpaxaemsbiin B myUR.

& Settings

UR Connect

~ General
System Enter PIN Code to establish connections

Update

e [a)a]la] e ]4]4]

Cannection to UR Gonnect failed

Operational Mode

safety Error Encountered

Admin

Incorrect PIN code
Connection
Network

UR Connect

Security

Error
Connection to UR Connect failed

URS8 Long PolyScope X 161 PykoBoacTBo nonb3oBartens
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OuarHocTuka Ecnu npu aktueHom cepBuce UR Connect BO3HUKHYT HENpPeABUAEHHbIE CUTYaLK, Bbl
MoXeTe nepeTi B pasgen «unarHoctukay.

1.

2
3.
4

MepenanTe B paspen «HacTponkmy.
OTtkporite UR Connect.
OTKpoWTE MEHIO C TPEMS TOYKaMu B MPaBOM BEPXHEM YTIy.

Bbibepute NyHKT «[duarHoctnka.

& Settings
UR Connect

v General

System ‘Connected to myUR Cloud UR Connect

Update Welcome to UR Connect. Go to Diagnostics

UR Gonnect is a cloud-based service that allows you to access yc

Password Export Logs

You can also use UR Connect to monitor your robot and receive n
Operational Mode

Connect
Safety

Admin
Connection
Network

UR Connect
Security

‘Secure shell

& Settings
UR Connect

v General
System UR Connect Diagnostics
Update This page will help you diagnose any issues you may be experiencing with UR Connect.

Password )
sswo & Run Diagnostics

Operational Mode
Summary
Safety 3 diagnostic(s) found.

Admin Results

Connection

(D) Device not connected

Network
UR Connect UR Connect URCap not installed
Security

(@) Diagnostics completed
Secure shell
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Skcnopt M3 nporpammHoro obecneyveHus PolyScope X MOXHO akcnopTupoBaTb XypHansl UR
XypHanos Connect.

1. Tepengute B pasgen «HacTponkmy.
OTtkporite UR Connect.
OTKpoOWTE MEHIO C TPEMS TOYKaMu B MPaBOM BEPXHEM YTIy.

Bbibepute «OKCnopT XypHanoB».

o~ DN

Boibepute «3kcnopt B myUR» unm «3kcnopT Ha USB».

1, ExportLogs

@» 0

Export fo USB
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OnucaHue

[ns npunoxeHns Heo6xoanmMo 06513aTesIbHO NPOBECTM OLLEHKY pucka.
OTBETCTBEHHOCTb 3@ OLIEHKY PUCKOB NMPUIIOXEHWs Bo3naraeTcsa Ha cbopluvka.
Monb3oBaTesb TakxXe MOXET GbiTb COOPLLMKOM.

Pob6oT npeacraenseT cobon 4aCTUYHO YKOMMIEKTOBAHHOE 060pyA0BaHNE, MO3TOMY
6e30nacHOCTb NPUNoXeHns poboTa 3aBUCUT OT UHCTPYMEHTOB, pabounx opraHoB,
NpenaTCTBUIA 1 MHoro obopyaoBaHusa. CTopoHa, BbiNonHAwLWwaa cbopKy, A0MKHa
NPOBOAUTbL OLIEHKY pucka cornacHo ctaHgaptam ISO 12100 n ISO 10218-2.
JononHutenbHble pekoMeHAaLUmMmn ons NpusioXeHnii COBMECTHOM paboTbl MOXHO HaNTH
B TEXHUYECKUX xapakTepuctukax ISO/TS 15066. Mpu oueHke prcka AONXHbI ObITb
paccMOTpeHbI BCe 3af,a4u Ha MPOTAXEHMM BCEro BpEMEHM paboThl MpUnoxeHns poboTa,
BKIlOYas cneaytoulee:

* 00yu4eHue poboTa BO BpeMs HACTPOWMKM NPUIOXeHUst poboTa 1 NoAroTOBKK ero K
paborTe;

* MOUCK 1N yCTpaHeHune HeMCﬂpaBHOCTeﬁ;

* HOpMarlibHas paGOTa npunoXxeHnaA p060Ta.

Mepep, BkntoueHnem npunoxeHns poboTa B NepBbIit pa3 AonXHa NPOBOANTLCS OLIEHKA
puckoB. OLeHKa pUCKOB NpeacTaBnseT cobol ntepaTuBHbIN Nnpouecc. Mocne
hn3MYecKoin ycTaHOBKM poboTa NpOBEPbTE COEAMHEHUS], @ 3aTEM 3aBepLUnTe COOPKY.
YacTb OLLEHKM PUCKOB NpeAHa3HaveHa Ana onpeaeneHnst Haanexalmx HacTpoek
KOHpu1rypauum 6e3onacHOCTH, @ TakXe Heo6X0AMMOCTM B LONOSTHUTESNbHbIX KHOMKax
aBapuINHOro OCTaHOBA U (MNN) APYTruX 3aLLUTHBIX Mepax A1 KOHKPETHOrO NPUIIOXEHNS
poborTa.
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HacTtpoiiku
KOHcpUryparmm
6e3onacHocTH

OnpepeneHune npaBusibHbIX HACTPOEK KOHGUrypaumum 6e30nacHoCTM ABnAeTCA
0Cc0BEHHO BaxHOM YaCTbio NPY NOArOTOBKE MPpUNoXeHns poboTa.
HecaHKLMOHMPOBaHHbIN [OCTYN K KOHUrypaumm 6e3onacHoCTy AoXeH bbiTh
npeaoTBpaLLeH NyTEM BKITHYEHWA U HACTPOMKM 3aLUMTbl Maponem.

ﬁ NMPEAYNPEXAOEHUE
Ecnu He ycTaHOBUTDL 3aLUMTY Naponem, 3To MOXeT NPUBECTU K

TpaBMe Unu CMepTy 13-3a LieSieHanpaBneHHOro Uiu
HenpegHamMepeHHOro U3MeHeHUst HaCTPOoeK KOHAUrypaumu.

* O6snA3aTefbHO ycTaHaBNMBanTe 3aLLUTy NaposieM.

* HactpoiiTe nporpammy ynpaeneHunsi naponsmu, 4Toobl
[0CTYN 6bIN TOMBKO Y NUL, NOHUMAIOLLMX pe3ynbTaTt
BHOCUMbIX U3MEHEHUN.

HekoTopble pyHKLMK, CBSA3aHHbIE C 6E30MACHOCTLIO, CrieLmanbHO pa3paboTaHbl Ans
COBMECTHOr0 NpUMeHeHns poboTa. X MOXHO U3MEHUTb C MOMOLLbIO HAaCTPOekK
KoHurypaumm 6esonacHocti. OHM UCMONb3YTCA AN YCTPaHEeHWS PUCKOB,
BbISIBIIEHHbIX B XOA,€ OLEHKN PUCKOB NMPUIOXEHNS.

Crnegnyolime orpaHMyeHns BNUAIT Ha paboTy poboTa 1 No3ToMy MOryT NOBAUATH Ha
nepenavy sHepruu YenoBeKy NocpeCcTBOM MaHunynsaTopa poboTa, paboyero opraHa
N 3arotoBKW.

* OrpaHuyeHue YCUnin 1 MOLLHOCTK. Micnonb3yeTcs Ans yMeHbLIEeHUS
3aXVMHBIX CUIN U aBIeHN, OKasblBaeMblX pOGOTOM B HanpaeneHum
[BUXEHUA B ClyYae CTOSNIKHOBEHM Mexay po6oToM 1 onepaTopoMm.

* OrpaHu4yeHue MoMeHTa. Vicnonb3lyeTca Ans COKpaLLEHNsI BbICOKOM
nepexoHo 3HEPrnn 1 yaapHbIX CU Mexay po6oToM 1 ornepaTopoM MyTem
YMeHbLLEeHMs cKopocTu poboTa.

* OrpaHun4yeHue ckopocTu. Vicnonb3yeTca gns obecneyeHns Toro, YTobbl
CKOPOCTb Haxoaunacb B HACTPOEHHbIX npeaenax.

CnepytoLime HacTPOVKU OPUEHTaLMMW UCTOSb3YIOTCH AN NpefoTBpaLLeHus]
onpefeneHHbIX ABUXEHNUI U CHUXEHUS] BEPOSTHOCTM B3aUMOAECTBUS YENOBEKA U
OCTpPbIX KPOMOK V1 BbICTYMOB.

* OrpaHuyeHue NosoXeHUs cousieHeHUs, JIOKTS U MHCTPYMEeHTa UK
pa6Goyero opraHa. Vcnonb3yeTcs A YMEHbLUEHUS! PUCKOB, CBA3aHHbIX C
onpepneneHHblX YactaMun Tena — YyTOOBbI npeaoTBpaTuUTb ABUXEHUE MO
HanpaBJIEHUIO K TOJioBe U LUee.

* OrpaHu4yeHne opueHTaLun MHCTPYMeHTa unmn paboyero opraHa.
Mcnonb3yeTtcs Ans yMeHbLUEHUS PUCKOB, CBSI3aHHbIX C ONpeaeneHHbIMN
30HaMU 1 XapaKTepUCTUKAMMN MHCTPYMEHTA (KOHLLEBOIO UCMOSNTHUTENBbHOIO
opraHa) 1 3aroToBku — 4To6bl OCTPble KPOMKM OblNv HanpaeneHsbl He B CTOPOHY
onepaTopa, a BHYTpb, K poboTy.
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Pucku, cBsi3aHHbIe
TOPMO3HbIMM
XapakKTepucTukamm

HekoTtopble pyHKLMN, CBA3aHHbIE C 6€30MacHOCTbIO, cCreunanbHo paspaboTaHbl
Ansa nobbIx NPUNoXeHun poboTta. VIx MOXHO U3MEHUTb C MOMOLLbI0 HAaCTPOoeK
KoHurypaumm 6e3onacHocTn. U PyHKLUN UCMIONb3YTCA AN YCTpaHeHus
PUCKOB, CBAA3aHHbIX C BbINOJTHEHMEM OCTaHOBA MPUIOXeHem poboTa.

CnegaytoLime orpaHMYeHnst BNUAIOT Ha BPeMsl 1 paccTosiHUe ocTaHoBa po6oTa,
YTO NO3BONAET 06eCneynTb BbINOSIHEHWE OCTAHOBA [10 AOCTUXEHUS
HacTpOeHHbIX Npeaenos. O6e HAaCTPONKM Takxe BNUSOT Ha CKOPOCTb po6oTa,
4TO NO3BOJIAET 06ecneunTb paboTy B Npeaenax KoHgurypaumu.

* I'Ipe,qen BpeéMeHu OCTaHOBAa. V|CI'IOJ'Ib3yeTCFI ana orpaHn4YeHnAa BpemMeHun
OCTaHOBa po60Ta.

* I'Ipe,qen pacCTOoAHUA OCTaHOBa. V|CI'IOJ'Ib3yeTCF| ana orpaHn4yeHunA
pacCcToAHNA OCTaHOBa p060Ta.

Ecnu ucnonb3ayetcs noboe 13 orpaHnyeHnii Boille, HE06XOAMMOCTU NPOBOAMUTb
neproanyeckoe TeECTUPOBaHME TOPMO3HbIX XapaKTePUCTUK BPYUHYHO HET:
cucTemMa yrnpaeneHns 6e30nacHOCTbI0 po60Ta OCyLLECTBIAET HEMPepPbIBHbIi
MOHUTOPUWHI aBTOMaTUYECKM.

Ecnu po60T yCTaHOBIEH B YCIOBUSX, MPU KOTOPbIX OMAacHOCTb HE MOXET BbITb B JOCTATOYHOM
CTEMNeHn yCTpaHeHa UMy pUCKM He MOTYT BbiTb JOCTAaTOYHO YMEHbLLIEHbI MYTEM UCMONMb30BaHNSA
BCTPOEHHbIX (DYHKLMI, CBA3aHHBIX C 6@30MacHOCTbIO (Hanpumep, B criyyae ornacHoro
WHCTPYMeHTa, paboyero opraHa Unu npoLiecca), To TpeByTca Mepbl NPeaoCTOPOXHOCTH.

A

NMPEAYNPEXAEHWNE

OTCyTCTBI/Ie OLEHKUN pUCKa OJ1a NpunoXxeHnAa MoXeT NoBbICUTb PUCKN.

* O6sA3aTeNIbHO NPOBOAMTE OLIEHKY PUCKa MPUIIOXEHUS C yYETOM
NPOrHO3NpPYeMbIX PUCKOB U 06OCHOBaHHO NMPOrHO3MPYEMOro
HeAOoMNyCTYMOro UCMOMb30BaHuS.

[na COBMECTHbIX NPUIOXEHWIN OLEHKa pUCKa BKIHOYaeT B cebs
NPOrHO3MpyeMble PUCKK, CBA3AHHbIE C KOHTaKTamMu 1 060CHOBaHHO
NPOrHO3upyemMbIM HE[0MYCTUMbIM UCMOSNIb30BaHUEM.

OueHKa pucka [0XHa yunTblBaTh:
* TAXeCTb Bpeaa,
* BEpPOATHOCTb BO3HWKHOBEHUA PUCKA,

* BO3MOXHOCTb N36exartb ornacHom CuTtyauun.
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lNoTeHuManbHble KomnaHusa Universal Robots onpegenseT CnMcok BO3MOXHbIX 3Ha4YUTENbHbIX

onacHocTu onacHbIX CUTyauui, NPUBEAEHHbIN Aanee, Ha KOTopble LOXeH 06paTUTb BHUMaHue
cbopLuyK. B KOHKpeTHOM NpuUnoXxeHMn pobota MoryT UMeTb MecTo 1 Apyrue
3Ha4YMTENbHbIE OMAacHbIE CUTyauuun.

¢ |_|Op63bl KOXW 06 OCTpble KpaA U OCTPbl€ KOHLbl MHCTPYMEHTa UJTN KOHLUEBOIo
MCMOJIHNUTEJIbHOIO opraHa 1 pasbemMa And MHCTPyMeHTa UJin KOHLEBOTo
NCMNOJIHUTENTbHOIO OpraHa.

* Tlope3sbl Koxu 06 oCTpble Kpasi U OCTPbIe KOHLLbI MPENATCTBUIA Ha
NpensATCTBUAX NOGNN30CTH.

* YwnGbl B peadynibTaTe KOHTaKTa.
* PacTtaxeHus 1 nepesnomsl B pe3ynbTaTe yaapa.

* [NocnepncTBus HEHaAEXHOro 3aKpenneHns 60/1ToB, yAEPXUBAOLLNX
MaHUNYNATOP UM MHCTPYMEHT (KOHLLEBOM UCMONMHUTENbHbIN opraH) poboTa.

* BblnageHue unu BbiNeT NpeaMeToB U3 MHCTPYMeHTa (paboyero opraHa),
Hanpumep, Nno NpUYMHe HeJOCTaTOYHOrO 3aX1Mma Unn Nnepeboes B NUTaHUN.

* HenoHumaHue Toro, 4em ynpasidalT pa3finvyHble KHOMKN aBapMI‘;IHOFO
OCTaHOBa.

* HenpaBunbHas HacTpoiika napameTpoB KOHUrypaummn 6e3onacHoCTy.

* HenpaBunbHble HAaCTPOIiKK B pe3yfibTaTe HeCaHKLIMOHUPOBAHHbIX
N3MEHEHWI B NapamMeTpax KoHurypaumm 6e3onacHoCTy.
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13.1.OnacHocTb 3alWlemNeHuns

OnwucaHue MN36exaTb onacHOCTM 3alleMeHns MOXHO, yAanue NpenaTCTBUS U3 AaHHbIX 30H,
N3MEHMB pacrosioXeHne poboTa Unm UCNosnb30BaB CoYeTaHNe NoCKOCTEN
6e30MacHOCTU 1 NPEeAEerioB COUNEHEHWI, KOTOpble YCTPaHAT ONMacHOCTb, NpeaoTBpaTuB
nepemMelleHne poboTa B aHHyo 06nacTb ero paboyeil 30HbI.

é BHUMAHWE
Pa3swmeleHune poboTa B onpefesnieHHbIX Mectax MoXeT co3aaTb

OMacHOCTb 3alleMiieHnd, KoTopada MOXeT NpnuBeCTu K TpaBme.

- 1750 mm
400 mm

OnpegerneHHbIM pabo4Yum 30HaM [OJIXHO BbITb yAerneHo 0coboe BHUMaHue
OTHOCUTEJTIbHO YrpO3 3aLeMIIEHNS], CBA3aHHbIX C (hU3NHECKNMU CBONCTBAMM
MaHnunynsTopa pobota. OgHa 30Ha (crieBa) 0TBeAeHa rof paanarbHbIe NepeMeLLeHNS,
rpu KOTOPbIX COYIIEHEHUE 3arsacTbsl 1 HaXoAUTCs Ha paccTosiHum He meHee 1750 Mm ot
ocHoBaHusi poboTa. [pyrasi 3o0Ha (cripaBa) Haxoantcs B npegesnax 400 MM OT OCHOBaHUSI
poboTa B criy4ae nepeMeLLeHus o KacaTesibHOM.

PykoBoacTBO nonb3oBaTtens 168 URS8 Long PolyScope X

© Universal Robots A/S, 2009-2025. Bce npaBa 3aLLM1LLEHbI.



© Universal Robots A/S, 2009-2025. Bce npaBa 3alMLLEHbI.

R
UNIVERSAL ROBOTS 13. OueHKa pucka

13.2.BpemAa npaccToAHNE OCTAHOBKMU

OnucaHue 'paduyeckne gaHHble, npeactasnenHble Ansa Ctbika 0 (ocHoBaHue), Ctbika 1 (nne4o)
1 CTblka 2 (KONEHO) , [eNCTBUTENbHbI A7 TOPMO3HOMO NMYyTU U BPEMEHW OCTaHOBKMU:

* Karteropua 0
* Karteropus 1

* Kateropus 2

VcnbiTanne counenenms 0 npoBoaMOCh C UCMONb30BaHWEM rOPU30HTaNIbHOrO
OBUXEHUS, rAe oCb BpallleHus 6bina neprneHamKynspHa ocHoBaHuo. Bo Bpems
UCnbITaHWU codneHeHus 1 n couneHeHns 2 poboT cregoBan BepTMKanbHON
TpaekTopuu, rae ocb BpalleHns Obina napanfenbHa 3emrie, a OCTaHOB NPON3BOAUSICS
npv oBMXeHUN poboTa BHU3.

Ocb Y —3T0 paccTosiHMe OT MecTa Hayasia OCTaHOBa 10 KOHEYHOW MO3ULLMMN.

YBEOOMIMEHME

Bo3moxHo YCTAHOBUTbL NOJIb30BATENIbCKOE MaKCMallbHOE BpeMA 1
paccTosiHMe OCTaHOBa COOTBETCTBYIOLLEi KaTeropumn 6esonacHocTu. B
criyyae 1crnornb30BaHus Nornb30BaTeNbCKUX HACTPOEK CKOPOCTb
nporpammbl AUHAMMUYECKMN PErynupyeTcs, YyTobbl COOTBETCTBOBATH
Bbl6paHHbIM npenesibHbiM 3Ha4YeHUAM.

YBEOOMIEHUE

HeKOTOpre N3 npuBegeHHbIX H1UXe FpaCII)VIKOB MOryT HE OOCTUraTb
100% ckopocTu Anst 60MbLUNX BbITAXEHWUA U NONIE3HbIX HArpy30K:
BCTPOEHHble yHKLUMM obecrneyeHunsi 6esonacHocTy poboTa
OMHaMUYECKMN CHUXAlOT CKOPOCTb poboTa, YTo6bl 06ecneunTb
6e3onacHyto paboTy B Crlyvasnx C BbICOKOWN Harpy3Ko.
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4. ABapuUMnHbIE CUTYALUN

141. ABapMiHana OCTAaHOBKA

OnucaHue ABapuiiHbI ocTaHoB unu E-stop — 310 KpacHas KHomMka Ha NoABECHOM MyribTe 06y4eHus.
KHonka aBapuiHOro octaHoBa NO3BOSNAET MFHOBEHHO MOSTHOCTbI0 OCTAHOBUTb
OBUXeHue poboTa. HaxaTue KHONKY aBapyinHOro octTaHoBa NpMBOAUT K OCTaHOBY
nepsow kateropum (IEC 60204-1).
ABapuIiHbI/ OCTAaHOB He ABNAeTCA Mepon npegoctopoxHocTu (ISO 12100).

ABapUIHbIN OCTAHOB — 3TO AOMNOSHMTENbHANA 3alUMTHasA Mepa, KoTopas He
npepoTBpalLaeT TpaBMbl. OLeHKa pucka cuctembl poboTa onpeaensieT Heo6Xxo0AMMOCTb
NOAKIOYEHNS AOMONHUTENbHbIX KHOMOK aBapuMMHOro octaHoBa. MyHKLMSA aBapuUNHOro
OCTaHOBa U NPUBOJHOE YCTPOMCTBO AOSIXHbI COOTBETCTBOBaTL cTaHAapTy ISO 13850.
Mocne cpabaTbiBaHWA aBapMNHOrO OCTaHOBA KHOMKa (OUKCMPYETCA B 3TOM MOSTOXEHUN.
MosaTomMy nNpu akTUBaLMK aBapUAHOIO OCTaHOBA ero Heo6xoAMMO COPOCUTL BPYUHYHO C
MOMOLLLbIO KHOMKWM, KOTOpasi 3anycTura oCTaHoB.

Mepen c6pocom KHOMKM aBapuHOIrO OCTaHOBa HEOOXOAMMO BM3YyarbHO OnpenennTb 1
OLIEHUTb NPUYKHY ero cpabaTbiBaHusA. Heo6XxoaMMo NPOBECTM BU3YarbHYH OLLEHKY
BCcero obopynoBaHus B cucteme. Paspelums npobnemy, c6pocbTe KHOMKY aBapuiAHOro
OCTaHoBa.

C6poc KHOMKK aBapUHOro OCTAHOBA

1. YnepxwuBas KHOMKY, MOBOpa4yMBaiTe ee Nno YacoBoW CTPErKe, NoKa 3allerika He
BbINAET U3 3aLensieHuns.

Bhbl Nno4YyBCTBYETE, YTO 3allersika otTcoegnHunachb, —3TO 6yp,eT O3Ha4yaTb, 4YTO
KHOIKa c6p0LueHa.

2. TpoBepbTe, YTO NPOU3OLLIIO, U ONpeaenuTe, crieayeT N cobpacbiBaTb aBapUnHbIN
OCTaHOB.

3. TMocne cb6poca aBapuitHOro ocTaHOBa BOCCTaHOBUTE NUTaHue po6oTa u
BO306HOBMUTE paborTy.
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42 Nepemew,eHne 63 NUTaHNA NPUBOJOB

OnucaHue

B 3KCTpeHHbIX CUTyaumsix, korga nogaya nutaHusi pobota HEBO3MOXHa Mo
HexenaTenbHa, MOXHO MCMOoNb30BaTb NPUHYAUTENbHbLIN 06paTHBbI Xoa, Ans
nepemMeLLeHns MaHUnynsaTopa.

YUT06bI 3aeMCTBOBATL NPUHYAUTENbHBIA 06paTHBIN X0, HE06X0AMMO NEPEMECTUTb
COYNeHeHne, TONMKHYB UK MNOTAHYB MaHUMyNATOp poboTa ¢ 6onbLion cunoi. B cnyyae
6onbLUOro MmaHunynsaTopa poboTa As1s nepeMeLLeHNs COUNTeHEHUss MOXeT NOHaaobuTbeA
6onee ogHoro Yyenoseka.

TopMO3 KaxAoro counieHeHns ocHalleH pUKLUOHHON MydTon, obecneunBaroLLen
[ABUXEHME MPU BbICOKOM KPYTSLLEM MOMeHTE. MpuHyaAnTENbHbIM 06paTHbIN Xon, TpebyeT
6osbLuUoi cunbl. [ns nepeMelleHnsi poboTta B 3TOM pexmme MoXeT notpeboBaTbes
HECKOJIbKO YEIOBEK.

B cny4dae 3axatua ana npuHyguTenbHoro O6paTHOFO XoAa HYXHO Kak MUMHMMYM [OBa
yernoBeka. B HekoTopbIx cnyyasax ans pa3bopku maHunynsatTopa poboTta TpebyeTtcs kak
MUHMMYM [1Ba YESOBEKa.

MepcoHan, ncnonb3aytowmin pobota UR, gonxeH 6bITb 06y4eH pearmpoBaHuio Ha
YypesBblyalHble cuTyaumu. Npu nHTerpaummn gomnxHa obiTb NpegocTaBneHa
COOTBETCTBYHLLAA UHOpMaUUs.

é MPEAYNPEXOEHUE
Pucku, cBA3aHHble C MOMOMKOW MW NageHnem MaHunynatopa pobora,

oka3zaBLLerocsi 6e3 noanepxKu, MoryT NPUBECTU K TpaBMaM U CMEPTH.
* 3anpewaeTcsa pa3bupaTtb poboTa B SKCTPEHHOW CUTyaLN.

* [epepn oTknoYeHWeM NMTaHUs obecrneybTe NoaaEPXKY
MaHunynatopa poborta.

YBEOOMITEHUE

Py4Hoe nepemelleHne MaHunynaTopa poboTa npegHa3HauyeHo TONbKO
[N 9KCTPEHHbIX CryYaeB n TexobenyxmBaHus. MNepemelyeHne
MaHunynsaTopa pobota 6e3 Heo6X0AMMOCTM MOXET NPUBECTU K
NMOBpEXAEeHVI0 UMYLLLECTBa.

* Y706bI pOGOT MOT OMNpeaeniTb CBOe CXOAHOe hm3nyeckoe
MosioXeHve, orpaHnYbTe NepemelleHre couneHeHnii 160
rpagycamu.

* He nepememaﬁTe couneHeHus 6ornblue, Yem HeobxoauMmo.
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14.3.3aknmHoe coegnHeHne: pa3bopkKa

OnucaHue
Q NPEAYNPEXOEHUE

CouneHeHus 6e3 noanepXkKm MoryT ynactb UK BbiNactb U3 PYK, YTO
npueeneT K TpaBme.

* ObecneybTe NOaAEpPXKY COUNEHEHUI MPU CHATUM 3aKMMOB.

YBEAOMIMEHUE

Ecnu He obecneunTtb noanepXxky COYNIEHEeHUN NPV CHATUN 3a>XKNMOB,
9TO MOXET NPUBECTU K NOBpPEXAEHUIO O60py,D,OBaHVIF|.

* [pepoTBpaTnTe NafeHNe COYNEHEHUI NPU CHATUM 3aXXKUMOB,
BbIMOJSTHUB OLHO U3 CNeAyLWNX AEACTBUNA:

* MopcTtaBbTe YTO-HMOYAbL NOA YacTb, KOTOpas
OTKpennsaeTcs.

* PasbupainTte couneHeHve, NnpeaBapuUTENbHO NOMOXMB ero.

* Ob6ecneybTe NogaepXKy C MOMOLLbI0 060pynoBaHUS Ans
nogbema.

Ecnu He NpoBepuTb CTapoe COUNEHEHNE Nepes, ero 3aMeHOM, 3TO MOXET NPUBECTU K
NOBpPEXAEHMI0 MMYLLECTBA 1 (Mnn) 060pyLoBaHuS.

Mepen 3ameHow couneHeHnsa 0653aTenbHO BbINOHSANTE MPOBEPKY COUSNIEHEHNSA C
Bepudmkaumen. NoapobHee cMoTpuTe B pa3aene «Bepudukauma couneHeHniny»
PykoBopacTBa no obcnyxuBaHuto.
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Pa3bopka

anerI‘II/ITe 6pacneT OnA 3aWUTbl OT ANTIEKTPOCTATUHECKOro paspaaa n3 KoMmriekrta
3anacHbIX YacTen unu Ha6opa MHCTPYMEHTOB K 3a3eMreHHOoNn NOBEPXHOCTU.

. CHuMuTe nnockoe YepHOe KOoJbLO.
MoxHo ncnonb3oBaTb OCprIVI NMAHUET 1Unn HeGOJ'IbLIJyIO MJTIOCKYH0 OTBEPTKY.
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5. CouneHeHne cBOGOOHO — €r0 MOXHO CHAT.

7. CouneHeHne oTCoeaNHEHO.
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4.4 Pexnm paboTbl

OnucaHue

MonyyaTb AOCTYN K Pa3nMyHbIM PEXMMaM U aKTUBMPOBAaTb UX MOXHO C MOMOLLLbIO
MOABECHOro NMynbTa 0b6y4yeHnsa unu NnaHenbHoro cepeepa. Ecnu B 06opyaoBaHmne BCTpoeH
BHELLIHUI NepeknyaTenb PeXUMOoB, peXnmamm ynpasnseT oH, a He PolyScope unu
naHenbHbIV cepeep.

ABTOMaTUYECKUIA peXuM. Koraa aToT pexum akTMBeH, poboT MOXET BbINOJHSATh
TOJNbKO NpOrpamMMy C NpeaBapuTenbHO onpeaeneHHbIMU 3agadamMu. Bel He MoxeTe
U3MEHSITb UM COXPaHATb NPOrpamMmmbl U YCTAHOBKU.

Py4yHoli pexuM. Korga aToT pexvm akTuBeH, poboTa MOXHO NporpaMmmMupoBaTthb. Bbl
MOXeTe U3MEHATb U COXPaHATb MPOrpaMMbl U yCTaHOBKMW. Bo n3bexaHve TpaBm
CKOPOCTb, UCMOMb3yeMasi B py4HOM pexuMe, [onxHa ObiTb orpaHuyeHa. Korga po6ot B
PYYHOM pexume, B npefenax AoCcAraeMocTy poboTa MOXeT HaXOAUTbCA YenoBek.
CKOpOCTb AOJ1XHa ObITb orpaHun4yeHa 3Ha4eHnem, CooTBeTCTBYHOLNM OL,eHKEe PUCKa
NPUNOXeHUs.

é NMPEAYNPEXAOEHUE
B cny4ae, ecnu ncnosnb3yemasi B py4YHOM pPeXMME CKOPOCTb CIINLLKOM

BbICOKa, MOXeT ﬂpOI/I3OI7ITI/I TpaBMupoBaHue.

PexuM BocCTaHOBNEHUA. DTOT PEXMM aKTUBMPYETCA B Cliyyae HapyLueHusa npeaena
6e30mnacHOCTY 13 akTUBHOro Habopa npeAenos; MaHUNynATop poboTa BbINOSHAET
ocTaHoB kaTteropuu 0. Ecnu npu BKIOYEHUM MaHUMNYNATOpa po6oTa OH yXe HaxoauTcs B
MONOXEHUN, HapYLLAIOLLMM aKTUBHbIA Npeaen unun rpaHnuy 6e3onacHocTy, ero 3anyck
NMPOUCXOAMNT B PEXMME BOCCTAHOBIIEHUS. DTO NO3BOSISIET NEPEMECTUTL PyKYy poboTa
obpaTtHo B 6e3onacHble npefensl. B pexume BoccTaHOBNEHNS NepeMeLLeHne
MaHunynsTopa poboTta orpaHnyeHo UKCUPOBaHHLIM HaBOPOM Npeaenos, KOTopble
nonb30BaTeNb HE MOXET HacTpauBaThb.

BbICOKOCKOPOCTHOI py4YHOI peXum STOT PeXrM No3BOMAET MHCTPYMEHTY U JTOKTHO
BpeMeHHO paboTaTb CO CKOPOCTbIO BbiLLE Npeaena no yMon4aHuto.

B py4HOM pexume po6oT BbINOHUT NpeoXpaHnTeSbHbIN OCTaHOB, ecrnu
TPEXMNO3ULMOHHOE YCTPOMCTBO BKITHOUEHNS HACTPOEHO, HO OTNYLLEHO (HEe HaxaTo) unm
MOJIHOCTbIO HaxarTo.

YT06bI NEPEKITIOYNTLCA MEXAY aBTOMATUYECKUM U PYYHbIM PEXMMOM, HE06X0AMMO
MOJTHOCTbIO OTNYCTUTb TPEXNO3ULNOHHOE yCTpOI;ICTBO BKJTHO4YEHNA U MOBTOPHO HaXaTb Ha
Hero, 4Tobbl N03BONUTL POBOTY ABUraThCs. Vicnonb3ynTe npeaerns 6e30nacHoCTU
COYNEHEHMIA UMW NITOCKOCTY 6e30MacHOCTM Asi OrpaHUYeHnst MPOCTPaHCTBa, B KOTOPOM
po6OT MOXET ABUraTbCS NPY BbICOKOCKOPOCTHOM PYYHOM pexmme.

YBEOOMINEHUE
Mocne naT MUHYT 6e30eicTBUA Npeaen CKopocTy copackiBaeTca Ao

3Ha4yeHnd no ymosi4yaHuio.
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BknioyeHne

1. HaxmuTte nyHkT MpunoxeHue n Bbibepnte BesonacHocTb.

BbICOKOCKOPOCTHOrO 2. OTKpoWTe HacCTpOMKM TPEXNO3ULIMOHHOIO YCTPOMCTBA.

PY4HOro pexuma

Ha aTon cTpaHuLe BKoUYnTe KHOMKy PaspeLumnTb BLICOKYH CKOPOCTb B

PYYHOM pexume.

MepeknioueHue Pexum pa6oTbl BpyuHyto ABTOMaTUYECKNI
pexumoB
MepemelleHne poboTa kKHonkamm +/- Ha X
BKnagke «[lepemeLteHne»
CBoboaHbIN NpuBop, X
lMoHuxeHHas
BbinonHeHne nporpaMmm N X
CKOpOCTb
PepakTupoBaHue n coxpaHeHue X
nporpamMml

* Mpn CKOHUIyprpoBaHHOM TPEXMO3ULMOHHOM YCTPONCTBE BKITHOYEHNUS poboT
paboTaeT B peXvMe py4HOro yrnpaBrieHns Ha MOHUXEHHON CKOPOCTU, ECIN He

BKJ1HOYEH BbICOKOCKOpOCTHOVI py‘-IHOl7I pPeEXNM.

A

NMPEAYNPEXAEHUE

* [lepep nepexonoM B aBTOMaTUYECKMIA PeXUM (yHKLIMOHMPOBaHWE
NMPUOCTAHOBIIEHHbIX MEP NPeA0CTOPOXHOCTM AOSTKHO 6bITb MOSIHOCTbLIO

BOCCTaAHOBJIEHO.

* o BO3MOXHOCTU py4HOI peXuM creayeT UCMonb30BaTh TOSLKO Nocre
TOro, Kak BeCb NnepcoHas nepeMecTusnics 3a npegesibl 3alyLLeHHOro

NpOCTpaHCTEa.

* Ecnu ncnonb3dyeTca BHELLHUN nepekn4yarTeslb pexXmnmMmosB, ero
Heobxoanmo pa3MecTuTb 3a npepgenamMmm 3almeHHOro nNpocTpaHCcTBa.

* [loka akTMBEH aBTOMaTMYECKUA PEXUM, 3arnpeLuaeTcsa BXOANUTb B
3aWmLLEeHHOE NPOCTPAHCTBO UMM HAXOAUTLCHA BHYTPU HEMO — €CNU He
MCMONb3yeTCA 3aLLuTa Unu NpuoxXeHne st COBMeCTHOM paboTbl He
NPOBEPEHO Ha OrpaHuyeHne MoLLHocTH u cunbl (PFL).

URS8 Long PolyScope X
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TpexnosuuuoHHoe  Ecnu ncnonb3yeTcs TPexmno3nuMoHHOe YCTPONCTBO BKITHOYEHUS U po6GOT B py4YHOM

YCTPOWCTBO pexvMe, To Ans ero nepemMeLleHnst HeoGXOAUMO NepeBecT! TPEXMO3NLNOHHOE

BKITIOYEHUSA YCTPOWCTBO BKIOYEHUS B NOSTyHaXaToe nosioxeHune. Tpexno3nuMoHHoe
YCTPOWCTBO BKJTHOYEHUS HE BNUSIET Ha paboTy aBTOMATMYECKOro pexmuma.

YBEOOMITEHUE

° HeKOTopre Moaenn p060TOB UR MOTyT HE OCHaLlaTbCA
TPEXNO3NLUNOHHBIM yCTpOVICTBOM BKntoveHus. Ecnn ana
OLEHKWN pUCKa Tpe6yeTcs| yCTpOVICTBO BKJTHOUEHUA,
Heob6Xxo4MMO UCMOoNb30BaTh NOABECHOM nynbT O6y‘-IeHI/IFI
3PE.

[lna nporpamMmMupoBaHnsi pekoMeHAyeTcs NoaBeCHON nynbT obyyeHus ¢ 3PE
(MMNO ¢ 3PE). Ecnu B 3aLumLIEHHOM NPOCTpaHCTBE Npu paboTe B py4YHOM pexmme
MOXET HaX04MTbCA APYron YenoBekK, MOXHO UHTErpUpOBaTh AOMNOSIHUTENIBHOE
YCTPOMCTBO AJ151 UCMONb30BaHUSA 3TUM YEJIOBEKOM.

MepeknioyeHne  [lepeknioyaTbCa MEXAY PEXMMAMU MOXHO C MOMOLLBH0 3Ha4YKa Npoduss B IPaBoMm
pexvmMoB BEPXHEM KOJTOHTUTYIE, KOTOPbIN OTKPbIBAET OKHO Bblibopa pexuma.

* 3Ha4yoK «ABTOMATUYECKM» YKa3bIBAET Ha TO, YTO YCTAHOBNIEH aBTOMaTUYECKMIA
pabounii pexunm poboTa.

* 3Hayok «Bpy4yHylo» yKa3biBaeT Ha TO, YTO YCTAHOBMEH pPy4HO pabounii pexmm
pob6oTa.

PolyScope X aBToMaTnyeckn nepeksitoyaeTcs B pyHHON PEXMM MpU BKITKOYEHUN
KOHpu1rypauum BxoaoB/Bbixof4oB 6€30MacHOCTH C TPEXMO3ULMOHHBIM YCTPONCTBOM
BKIIHOYEHMS.
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Bbi6op MepeiT Ha AUCTAHUMOHHbBIN PEXMM MOXHO TOJNbKO Mocne CMeHbl paboyero pexuma
OMCTaHUMOHHOTO  Ha aBTOMATUYECKUIA.
pexuma Ecnu nepekniounTbCs ¢ AUCTAHLMOHHOMO PeXrMa Ha MECTHbIN, pabounm pexxmumom

CTaHeT Py4HOWN PEXUM.

Safety Overview

Mode selection Mode Selection

Select Operational mode

Robot Limits Stand clear of the robot when Automatic or Remote mode is activated.

Joint Pasition @ Manual Automatic

Select Remote mode
Joint speed ) ) )

Switch to automatic operational mode to change Remote Mode.
Planes Local Remote
Input
Output

Hardware

Three Position
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15. TpaHCNOPTUPOBKaA

OnucaHue TpaHcnopTMpoBKY poboTa HeO6X0AMMO NPOU3BOAUTL TOSILKO B OPUTMHANBHOM
ynakoBke. Heo6xoAMMo XpaHWUTb YNaKOBOYHbIN MaTepuar B CyXoM MeCTe, eCJi1 Bbl B
JanbHeleM XoTuTe nepemMectuTb poboTa.
Mpu TpaHCcnopTMPOBKe poboTa U3 YyNakoBKM B MECTO YCTAHOBKM AepXute
opHoBpeMeHHo obe Tpybbl MaHunynaTopa poboTta. 3admkeupyite poboTa oo
OKOHYaTesIbHOM 3aTAXKM BCex 6ONTOB KpensieHns B OCHOBaHUM po6oTa.
MoaHumanTe 6oK yNpaBneHns 3a ero pyKosiTKy.

Q NMPEAYNPEXOEHUE
HenpasunbHbI NOABEM 1 UCMOMb30BaHWE HEMOAXOAALLErO NOABEMHOIO
060pyA0BaHNA MOTYT NPUBECTU K TPaBMe.

* W3beranTte YUpe3mMepHOIi HAarpy3Kn Ha CNUHY 1 UHbIE YacTu Tena npu
nogbeme 06opyaoBaHus.

* Bocnonb3yiiTecb COOTBETCTBYIOLLMM 060pyA0BaHMEM OJ1S NogbeMa.

* Heobxogumo cobntogaTb TpeGOBaHI/IH pernoHasnbHbIX N HAUMOHAbHbIX
NOJSIOXEHUN No noabemy.

* MoHTax po6oTa Heo6x0AMMO NPOU3BOAUTL B COOTBETCTBUM C
yKa3aHUAMM Mo MOHTaxy B rnaBe «MexaHnyeckuii uHTepdency.

YBEOOMITEHUE

Ecnu po6oT noakItoyeH K CTOPOHHEMY NMPUITOXEHWIO/ YCTaHOBKE BO BpPEMS
TPaHCMNOPTUPOBKM, 0GPaTUTECH K CrieaytoLemMy:

* TpaHcnopTupoBka poboTa 6e3 ero opurmHanbHOM ynakoBKm
aHHynupyeT Bce rapaHTum, npegoctasneHHble Universal Robots A/S.

* Ecnu po6oT TpaHcnopTupyeTcs Kak YacTb COOpHOro peLueHus,
HaZeXHO YyCTaHOBIEH M NMOSTHOCTbIO COOTBETCTBYET PEKOMEHAALIMAM,
N3N0XEHHbIM HUXE, 3TO HE CUMTAETCHA HapyLUEeHEeM rapaHTUun.

OTkas oT Universal Robots He HeceT 0TBETCTBEHHOCTU 3a KaKoW-Nnobo yLiep6, BO3HUKLLNIA B
OTBETCTBEHHOCTHU pes3ynbTaTe nepeBo3kun obopyaoBaHus.
PekomeHaaLmMmn no TpaHCNoOpTMPOBKE 6e3 yNakoBKM MOXHO MOCMOTPEThL Ha
cTpaHuLe universal-robots.com/manuals.
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151. TpaHcnopTupoBKa 6e3 ynaKoBKM

OnucaHue KomnaHus Universal Robots pekomeHayeT Bcerga TpaHCcnopTupoBaTth poboTa B
OpUrMHanNbHON yrnakoBKe.
CnepoBaHve pekoMeHaaLUMAM NO3BOSSIET CHU3UTb HeXeNnaTenbHble Bubpauun B
COYUSIEHEHUSIX U TOPMO3HbIX CUCTEMAX M COKPATUTb BpaLLEHUE COYNIEHEHN.
Ecnu poboT TpaHcnopTupyeTtcst 6e3 opurmHanbHom ynakoBku, cobnogante cnepyrowime
pekoMeHaaLmnn:

* Cnoxute poboTa. He TpaHcnopTupyiTe ero B NoIoXeHMN ¢ 0Co60I TOUKOW.
* lepemecTuTte LEHTP TAXECTU poboTa Kak MOXHO B5IMXe K OCHOBaHMIO.

* 3akpenuTe kaxayto Tpyby Ha TBepAOM MOBEPXHOCTU B ABYX Pa3HbIX TOUKaX
TpyObl.

° 3aerI'IVITe NnpuKpenieHHble pa6oqme OpraHbl XeCTKO Mo TPpeM OCAM.

TpaHcnopTt
MpOBKa

Cnoxwute poboTa. @ Q

He TpaHcnopTupyinte B
pa3BepHYTOM COCTOSHWM
(nonoxeHwne B 0coboi Touke).

3akpenuTe Tpybbl Ha TBEpPAON

MOBEPXHOCTMU.
3akpenuTe NpuKpenneHHbIin
pabounii opraH rno Tpem Ocsim.
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15.2.XpaHeHMe noaBecHOronyabTa obyyeHus

OnucaHue

OnepaTtopy HeobxoAMMO YETKO MOHUMATb, Kak AeNCTBYET KHOMKa aBapunHOro 0CTaHOBa
Ha NoABeCHOM nyJibTe 06y4YeHUsi Npu ee HaxaTuu. Hanpumep, nyTaHuua MoxXeT
BO3HMKHYTb MpW YCTAHOBKE C HECKONbKUMMW poboTamu. oKHO 6bITb O4EBUAHO, YTO
OCTaHaBnMBaeT KHOMKa aBapuUMHOro 0CTaHoBa Ha NOABECHOM MNyNbTe 06yyYeHus: BCo
YCTaHOBKY WS TOSNbKO NOAKITIOUYEHHOIO K Hel poboTa.

Ecnv Bo3aMoXHa nyTaHuua, XpaHUTe NoABECHON NynbT 06y4eHns Tak, YTobbl KHOMKa
aBapuWINHOro oCcTaHoBa He Obina BUAHAa U HE MOrJ1a UCMOoNb30BaTbCS.

15.3. lonrocpoyHoe xpaHeHuUe

OnucaHue

PykoBoacTtea

B aTom pasgene onvcaHbl 06Lue peKoMeHAaLUMm no AoSIF0CPOYHOMY XPaHEeHWHo
pO6OTOB U 3aMacHbIX YacTeil.
OTa nHopMaLma OTHOCMTCA KO BCEM MOKOSIEHNAM POGOTOB M 3anacHbIM YacTaM.

Po6oT cunTaeTca A0NroBpeMeHHO XPaHSALLMMCS, €CIU OH XpaHUTCSA B TeUYEHME LEeCTH
Mecaues n bonee.

UTo6bI NnopaepxmBaTb poboTa 1 3anacHble YacTu B HAUMYYLLIEM COCTOSHUK, CreayinTe
06bIYHOW PEKOMEH0BAHHON NpoLeaype:

* Temnepatypa xpaHeHus: 10-30°C
* BnaxHocTb: oTHocUTenbHasA BnaxHocTb 20-60 %

* Universal Robots pekomeHayeT Kak MrMHMMYM pa3 B rof} pacnakoBbIBaTb
po60TOB, BKIHOYATb UX M 3anyckaTb NPOrpaMmy C NIerkon Harpy3komn, B xoae
KOTOpOM BCe couneHeHus byayT BpalwaTbes Ha yron He meHee 90 rpagycoe 5 pas
B KaXA0M HarnpaBneHnn — 3TO NO3BOJINT pacnpenesintb CMa3o4Hble MmaTepuarsbl
Haznexawum o6pa3om.

Mo BO3MOXHOCTM Takxe YCTaAHOBUTE Ha MaHUNynATOP 3anacHble COYNIEHEHNA U
BbIMNOJIHUTE TY Xe onepauutio.

* B penkux cnyyasx MoxeT notpeboBaTbCca NpoTUpKa pobOoTOB Nocsie XpaHEHUS
(4TO6bI yAANUTb M3NULLKN CMA304HbIX MaTeprasoB, KOTOPbIe BbILLN U3
YANOTHEHWUN).

*  AKKYMynSATOp paccumTaH Ha Cpok cnyx6bl poboTa 1 He BypeT 3apsixaTbcs npu
nogave nutaHus Ha cuctemy. Cpok crnyx6bl akkymynsaTopa coctasnsieT 8-10 ner.
[Onsa e-Series n UR Series ero MoXHO 3aMeHUTb.

* ®dnew-namaTb MOXET CO BpeMeHeEM NoTepATb EMKOCTb, NO3TOMY €CTb PUCK TOrO,
YTO AaHHblE, HANMnpmnmMmep, Ha SD-KapTe, npnaeTca 3anmcbiBaTb MOBTOPHO.
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16.06cnyXMBaHNE U PEMOHT

OnucaHue MpoBepky o6opyaoBaHus, TexobcnyxmnsaHme n KannbpoBkKy HEOOXOAMMO NPOBOAUTL B
COOTBETCTBMU C MHCTPYKUMSAMM No 6e30nacHOCTU, NPUBEAEHHBIMU B [AHHOM
PYKOBOACTBE, CcornacHo fokyMeHTy «Service Manual UR» 1 mecTHbIM TpeboBaHusM.
PeMoHTHbIe paboTbl AOMXHbI BbINOHATLCA cneuunanuctamu Universal Robots.
BbINONHATL peMOHTHbIE paboTbl MOTYT HAa3HAYEHHbIE KITMEHTOM CNeLMarnmcThl,
npoLueaLlne NnoaroToBKy, — Npu YCroBMK, YTo oHM ByayT cnepgoBaTh PykoBoaCTBY MO

o6cnyXunBaHuto.
Be3onacHocTb Llenbto TexobecnyXmBaHuUsi U peMoHTa ABNsieTcs obecrneyeHne Hagnexawen paboTbl
npu CUCTEMBI.

o6cnyxuBaHum Mpu BbINONHEHMM pabOT C MaHMNYNATOPOM poboTa unu 6:10KoM yrnpaBreHus
Heobxoanmo cobntoaaTth yKasaHHble HUXe npouenypbl 1 Mepbl 6e3onacHoCTu.

é NMPEAYNPEXOEHWE
HecobntoaeHne nepeuncneHHbIX HUXe npaBun TEXHUKN

6e30nacHOCTN MOXeT NMPpuUBECTU K TpaBMeE.

* OtcoeanHuUTe ceTeBon Kabenb OT HUXHEN YyacTu 6roka
yrnpaBneHus gns nonHoro obectounsaHua. OTKNUMTE
oCTarnbHble UCTOYHUKUN SHEPTUU, MOAKITHOUYEHHbIE K
MaHunynsTopy pobota unv 6noky ynpasneHus. Npumute
HeobxoauMble Mepbl NPegOCTOPOXHOCTY AN
npeaoTBpaLLEeHNst BKITIOYEHMUS MUTAHUSA CUCTEMbI UHBIMU
nMuamMm Ha BPeEMS pEMOHTA.

* I'Iepep, NMOBTOPHbIM BKITIOYEHNEM NMUTAHUA CUCTEMBbI NPOBEPbLTE
3a3eMJieHune.

* B cnyyae pasbopa KOMMNOHEHTOB MaHuUnynsTopa poboTa unu
6110Ka ynpaBneHns 03HaKOMbTECh C TPEGOBAHUSIMM K 3aLLMTe
OT CTaTMYeCKOro aIEKTPUYECTBA.

* W36erainTe nonagaHusi BOAbI M Mblfv B MaHWNynaTop poboTa
UM 610K yNpaBneHus.
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BbesonacHocTb
npu é NPEAOYNPEXOEHUE

OTcyTCTBME NPOCTPAHCTBA 4SS pa3MeLleHus 6rioka ynpaBneHus ¢
MOJIHOCTbI OTKPLITON ABEPLIEN MOXET NPUBECTU K TPaBME.

ob6cnyxuBaHum

* Ytobbl fBEpLA B10Ka yNpaBieHNst Mora NosTHOCTbo
OTKPbIBATLCA AJ1s1 IPOBEAEHUSI 06CNYyXMBaHNUSA, obecrneybTe He
MeHee 915 MM cBOGOAHOIO NPOCTPaHCTBA.

é NPEAYNPEXAOEHUE: SANEKTPUYECTBO

Pas6bopka ncTouyHmKa nuTaHus 6roka ynpaBreHus cpasy nocrne
BbIKITIOYEHUS MOXET NPUBECTU K TpaBMe B pe3yribTaTte rnopaxeHus
3MNEKTPUYECKMM TOKOM.

* He pas3bupaiite UICTOYHMK NUTaHWUS BHYTpW 6110Ka ynpaeneHus:
BbICOKO€e HanpsixeHue (o 600 B) B UICTOUHMKE NUTAHUA MOXET
COXpaHATbCA B TEYEHNE HECKOMbKNX YacoB NOCMe OTKMYEHUS
6n10Ka ynpaBneHus.

Mocne ycTpaHeHns Henonaaok, NpoBeAeHUsA TEX0OCYXMBaHNA UM PEMOHTA
Heo6Xx0AMMO NPOBEPUTHL BbINONHEHKE TpeboBaHui 6e3onacHocTu. Cobntopante
HaLMOoHarsbHble (pernoHasnbHble) HOpMaTUBHO-NPaBOBbIE aKThl MO 6e30NacHOCTY.
Takxe He06X04MMO NPOBEPUTL U NOATBEPANTL Haaexallyto paboTy Bcex HacTpoek
dyHKLMIN 6€30nacHOCTK.

BnokupoBka u Po6oTbl UR MoryT 6bITb 06ecTo4eHb! M 3a6110KMpoBaHbl B 06€CTOYEHHOM COCTOSIHUN.

nnom6bupoBaHMe 37O UCMOSbL3YETCS ANA KOHTPONA pUCKa, CBA3AHHOIO C 3N1EKTPUYECKUM TOKOM, NpU
BbIMNOSIHEHWNM 3a[1a4 N0 YCTAHOBKE, TEXHNYECKOMY 06CIyXUBaHMIO U PEMOHTY poboTa,
MPUNOXEHUS UNK sYeiiku poboTa.
YT106bI BbINONHUTL «GITOKUPOBKY» UITN «KOHTPOIb PUCKa» B OTHOLLEHNM
3MeKTpoNnUTaHnsa poboTa, MOXHO UCNONb30BaTh (hMKCaTOp pa3bema NUTaHus,
KOTOPbI NpegoTBpaTUT NOAKITIOYEHUNE LUHYPa NUTaHNUS K 6510KY ynpaBneHus,
Hanpumep, Brady 148081 Plug Lockout ans IEC.

é NPEAYNPEXAEHUE: SNEKTPUYECTBO

Bo3gelicTBue a1eKTpUYECcKoro Toka 1 BbicBoboxaeHue
SMEKTPOIHEPTUM MOXET MPUBECTYU K yaapy 2NeKTPUYECKUM TOKOM 1
Cepbe3HbIM TpaBMaM.

* Yrtobbl NpenoTBpaTUTL MOBTOPHOE NOAKIIOYEHME LHYpa
nuTaHus K 650Ky ynpaBrieHusi, UCNonb3ynTe mnkcaTop
pa3beMa nuTaHusa — Hanpumep, Brady 148081 Plug Lockout
ona lEC.

Mocne ycTpaHeHUsi Henonagaok, NpoBeAeHUst TexobCnyXunBaHus UM pemMoHTa Heob6XxoAMMOo NPoBEPUTH
BbINoNHeHNe TpeboBaHuii 6esonacHocTn. CobnitofaiTe HaumoHarbHble (perMoHanbHble) HopMaTUBHO-
npaBoBble aKTbl Mo 6e3onacHocTh. Takxe He06XoAMMO NPOBEPUTL U NMOATBEPANTDL HaAexallyo paboTy
BCEX HAacTpoek hyHKLMI 6e30mnacHOCTH.
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16.1.MpoBepKa paboTbl TOPMO3a

OnucaHue Mepropunyecku npoBepsanTe TOPMO3HbIE XapakKTEPUCTUKM Ha yXyALIeHne. YBennyexve
BpeMeHM OCTaHOBa MOXET NoTpeboBaTh M3MEHEHUN B 3aLUMUTHBIX Mepax, a Takxe
N3MeHeHuI B ycTaHoBKe. Ecnn ncnonb3yoTtcsa dpyHKLumn 6e30nacHOCT BpEMEHU
OCTaHOBa U (UNN) PacCTOAHNA OCTAHOBA U OHU SBNAKOTCA OCHOBOW CTpaTErnmn CHUXEHNS
PVCKOB, TO KOHTPOJS1b Y TECTUPOBAHNE TOPMO3HbIX XapakTEPUCTVK NMPOBOANTb He
TpebyeTca: poboT OCyLLECTBNAET HeNpPepbIBHbIN MOHUTOPWHI aBTOMAaTUYECKM.

16.2.04nCTKA N KOHTPONIb MaHMUNynAaTopa poboTa

OnucaHue B pamkax peryfisipHoOro TEXHMYECKOro o6CnyXnBaHns MaHunynaTopa po6ota MOXHO
NMPOBOANTb YNCTKY B COOTBETCTBMU C PEKOMEHAALMSIMU A@HHOTO PYKOBOACTBA U
Tpe6GoBaHNAMUN MECTHbIX HOPMATUBOB.
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MeTtonbl
OYUCTKM

YTto6bI yOoanutb MNblib, rpA3b U MAcsio C MaHUNynAaTopa po60Ta n (VIJ'IVI) noaBeCHOro nynbTa
O6y‘-IeHVIF|, VICI'IOJ'Ib3yI7ITe TKaHb 1 OQHO U3 YNCTALLUUX CpencTB, ONUCAHHbIX HNXe.

MoaroToBka NOBepXHOCTU. MNepen HaHeCEeHNEM yKa3aHHbIX HUXE PacTBOPOB MOXET
notpe6oBaTbCsA NOArOTOBUTL MOBEPXHOCTb: YAaN1Th KOMKU FPA3M 1 Mycopa.

Yucrsawume cpepcrea:
* Bopa.
* 70%- n3onponunoBbIn CANPT.
* 10%-1 3TUNOBbIN CNUPT.

* 10%-9a HadbTa (ans yoaneHusa cMasku).

MpumeHeHune. PacTBop 06bIMHO HAHOCUTCA Ha OYMLLLAEMYIO MOBEPXHOCTL C MOMOLLIbIO
nynbBepusaTopa, LWeTKN, rybku nnm TkaHu. Ero MoXHO HaHOCUTb HENOCPeaACTBEHHO UMK
[OMNONMHUTENBHO pa36aBuTb B 3aBMCUMOCTM OT CTEMEHU 3arpA3HEHNs 1 TUMNa o4mLLLaeMOW
NMOBEPXHOCTMU.

MexaHunuyeckas obpaboTka. [1na yaaneHus CTONKUX NATEH UMW CUINbHO 3arpsi3HEHHbIX
Yy4aCTKOB MOXHO BOCTMOJIb30BaTbCS LLETKOWN, CKpeOKOM 1nv ApyrmmMn MexaHM4ecKumm
cpeacTBamMu, KOTOpble MOMOTYT pacTBOPUTL 3arpA3HeHne.

Bpemsa BbigepXku. Ytobbl o6ecneuntb adhekTMBHOE pacTBOpPEHNE 3arpsisHEHNI,
pacTBop Npv HEOBXOAMMOCTM OCTaBIAOT HA MOBEPXHOCTU MaKCUMYM 5 MUHYT.
MpombiBKa. [Nocne BblAEPXKM MOBEPXHOCTb 0ObIYHO TLLATENBHO NPOMbIBAOT BOAOWN,
4yTO6bI YAAnNUTbL pacTBOPEHHbIE 3arpsA3HEHMS U OCTATKMU YNCTALLLEro CpeacTBa. BaxHo
obecneunTb TWaTesnbHY NPOMbIBKY, yTOObI OCTATKMN 3arpﬂ3HeHvu7| NN YncTAaLwero
cpefcTBa He MOrM NoBpeaAnTs 060pyAoBaHME UK co3aath yrpo3y 6e30nacHoCTy.
Cyuwka. OumLLEeHHY0 MOBEPXHOCTb MOXHO OCTaBUTb COXHYTb Ha BO3AYXE UMM BbICYLUNTb
NonoTeHL.amMu.

é NMPEOYNPEXOEHUE
B pazbaBneHHoM uncTswem pactsope 3AMNMPELWAETCA

NCMNOJIb3OBATb OTBEJIMBAIOWME CPEOCTBA.

PykoBofacTBo nonb3oBaTerns 194 URS8 Long PolyScope X

© Universal Robots A/S, 2009-2025. Bce npaBa 3aLLM1LLEHbI.



© Universal Robots A/S, 2009-2025. Bce npaBa 3alMLLEHbI.

UNIVERSAL ROBOTS

16. O6cnyxuBaHme N peMOHT

A

NMPEAYNPEXAEHWME

Cma3ska siBnsieTcs pasgpaxuTeneM M MOXET BbI3BaTb annepruyeckyto
peakumio. KOHTaKT co CMa3KoM, ee BOblIxaHue Unu npornatbiBaHme MoryT
BbI3BaTb 3aboneBaHne nnu Tpaemy. Bo nsbexaHve 3aboneBaHuin u TpaBmM
cobntogaiTe crnegytowme npasuna:

* MOAIrOTOBKA:
* O6ecneybTe HaanNeXxallyo BEHTUNALMIO NOMELLEHUS.

* Papomc p060TOM N 4YncTalmmMmmn cpeacresamm He JOJ1XHbI
HaxogouTbCA efa n HannTKu.

* MobnunzocTn gonxeH 6bITb NYHKT ONA npoMbIiBaHUA rnas.

* MoprotoebTe Heobxoanmble CU3 (nepyaTku, cpeacTsa 3aWwmThl
rnas).

* CPEOCTBA 3AWMNTHI:

* Vcnonb3ynTe 3alMTHbIE NEpYaTKN: MacrioCTONKue nepyaTku
(HUTPWN), HENPOHULL@EMbIE U YCTOMUYUBBLIE K BO3AENCTBUAM,
VMEIOLLMM MECTO Mpu paboTe C COOTBETCTBYHLLUMMU
BeLlecTBaMMu.

* YtobbI npeaoTBpaTuTb CJ'Iy‘-IﬁI;IHOG nonagaHne cCMa3ku B rnasa,
pekomMmeHayeTCcd NCnosib3oBaThb CpencrtBa 3allUThbl rnas.

« HE JONYCKANTE MONAOAHUA CMA3KW BHYTPb OPIFAHU3MA.
* BbinonHaAiiTe cnegyolie pekomeHaauum:

® I'Ip|/| nonagaHnn CMa3kn Ha KOXY I'IpOMOVITe KOXY BOOOWN U
MArKUM YNCTALLMM CpenCTBOM.

* B cnyyae KoxHoW peakumm obpatutech 3a MeauLUHCKOW
MOMOLLBHO.

* [pu nonagaHuy cMasku B ria3a BOCMOSb3yNTECh MYHKTOM AJ1si
NMPOMbIBAHMSA FN1a3 U 06paTUTECh 3@ MEANLMHCKON MOMOLLbIO.

* I'Ipm BAbIXaHNWN NapoB Ui nonagaHnn CMa3kn BHYTPb
obpaTnTechb 3a MeAULIMHCKON MOMOLLLbHO.

* [Nocne cma304HbIX paborT:
* OuncrtuTte 3arpA3HeHHbIe paboune NoOBEPXHOCTH.

° yTVIJ'IVISVIpyVITG NCNOJ1Ib30BaHHbIE OANA OYUCTKU TPANKN U 6ymary
cornacHo yCtaHOBJ1€HHbIM NMpoueanypam.

* He ,D,OI'IyCKaVITe KOHTaKTa CMa3kKu Cc 4ETbMU N XNBOTHbIMU.
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lMnaH npoBepku
MaHunynaTopa
poboTa

MnaH npoBepku
MaHunynsaTopa
poboTta

MnaH npoBepku
MaHunynsTopa
poboTta

B Tabnuue HUXe NprBeLEH CNMCOK NPOBEPOK MO TUMam, PEKOMEHLAOBAHHbIM
komnaHuen Universal Robots. NMpoBoguTe npoBepKM perynsipHo COrflacHoO yKa3aHusAM B
Tabnuue. YkasaHHble AeTanm, COCTOSAHNE KOTOPbIX MPU3HAHO HEMPUEMITEMbIM,
[OOIXHbl ObITb NPUBEAEHbI B HAANEXallee COCTOSHUE UM 3aMEHEHDI.

Twun pencrTeusa B pamkax npoBepKu MepuognyHocTb

OBaxabl B
rog

ExemecsayHo ExerogHo

lMpoBepka NnocKnx Konew,

2 MpoBepka kabensa poboTa

> | X | X

3 lMpoBepka NoaKoYeHus
kabens poboTa

4 MpoBepka 6onToB (0] X
KpenneHus
MaHunynsatopa pobota *

5 MpoBepka 6onToB ) X
KpenneHus MIHCTpyMeHTa

*

6 Kpyrnas cTpona 0] X

YBEOOMITEHUE

Ynctka MaHUNynAaTopa p060Ta CXaTblM BO34yXOM MOXET noBpegnTb
KOMIMOHEHTHI.

* Hu B KOem crnyyae He UCMONb3YiiTe CXaTbll BO3AYX ANS YNCTKM
MaHunynaTopa.

Mo BO3MOXHOCTMK NepemecTute maHunynaTop pobdota B HYJIEBOE nonoxeHue.
BbikntounTe 650K ynpaeneHus n oTcoeguHUTe oT Hero kabernb NuTaHus.

MpoBepbTe kabenb Mexay 61I0KOM yNpaBneHns 1 MaHUMNynATopoM poGoTa Ha
rnoBpexXaeHus.

I'IpOBepre NpPaBUIIbHOCTb 3aTAXKHN 6onToB KpenjieHna B OCHOBaHUN.

I'IpOBepre NpPaBUIIbHOCTb 3aTAXKHN 6onToB q)naHu,a ana nogcoegunHeHnaA
WHCTPYMEHTa.

6. I'IpOBepre MJIOCKUE KoJlbLia Ha npegMeT N3HoCa u I'IOBpe)KﬂeHVIVI.

* W3HOoLWEHHbIE N NOBpPeXAEHHbIE 3aMeHUTE.

YBEOOMIEHUE

Ecnu B TeyeHne rapaHTUtHOIO cpoka y poboTta o6HapyXeHo
roBpexaeHne, 06paTUTech K AMCTPUGBLIOTOPY, Y KOTOPOro NMoKynarscs
poboT.
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npOBepKa 1. OtcoegunHuTe nobble NOACOEANHEHHbIE MHCTPYMEHTbI U NPUHAANEeXHOCTU Uin
yCTtaHOBUTE Ll,TVl, NONE3HYH HArpy3ky n LEeHTP TAXeCTn B COOTBETCTBUN C
XapakTepuctnkaMmm NHCTpyMeHTa.

2. TlepemelleHne MaHunynsTopa poboTa B pexume cBO60AHOIo NpuBoaa:

* Ha nogBecHoM nynbTe 06y4yeHunss 3PE KopoTko nonyHaxmuTte, oTnycTuTe,
3aTeM MoJfiyHaxXMuTe 1 yaepxnBante KHonky 3PE.

KHonka nutaHus KHonka 3PE

3. TloTaHMTe unu TonkKH1TE po60Ta, BbITAHYB MaHUNYJTATOP B rOPU30OHTalIbHOE
nonoxexHune, n oTnycTtute ero.

QS

=

4. Yb6eautecb, YTO MaHMNynNATop poboTa MOXeT noaaepXxunBaTb CBoe NosnoxeHue 6e3
Heob6XxoAMMOCTM NOAAEPXKM UK aKTUBaLMW CBOGOLHOro NpueBoaa.
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16.3. Software Installation

Hactpoiika 1. On PolyScope, in the left menu, tap Application and select Safety.

nporpaMMHoro = - .
obecneyeHus G Appiication e
nno 3PE .

Ll

FooZ a2

Mounting Frames Grids End Effectors Motion Profiles Application Variables
o Rotation, tion, reference P, Position, Orientati Joir
3
2 Variables
Opersor
= o
e
0 =
Communication

Smart Skills Sidebar Operator Screen System Info
Configuration and sett s quratio Configuration, Log 0g Messages, |
URCaps Temperatures

-~ Ma
== -1000.00 mm/s

2. Haxmute AnnapaTHoe obecne4yeHune u kHorky Pa36nokupoBarthb.

= & Pick and Place <
g« S . ss
- )
ardware
D V' Joint Limits Select connected Teach Pendant
Joint Speeds R O
T Joint Positons A
v safety /0 o
2.

Outputs

Planes.

Hardware

Three Position

- Max
= -1000.00 mm/s

3. BeeauTte naponb n Haxmute MopgTBepauTh. MoaBecHo NyNbT 06yYeHus
BKITIOYEH.

4. Haxmute MNpumeHuTb Ana nepesanycka cuctemsbl. PolyScope npogonxut
paboTaThb.

5. Haxwmwute MpumeHUTb U NepesanyctuTb, 3atem MNoaTBEpAUTL KOHUIYpaLuio
1 3aBepLUMTE YCTAHOBKY MPOrpaMMHOro obecrneyeHns nogBecHoro
nynbTta obyyeHus c 3PE.
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17.YTunmnsaumna n okpykatolLana cpeaa

OnucaHue Y1unuzsauma poboTos Universal Robots fonxHa NpoBoAMTLCA B COOTBETCTBUM C
NPYMEHMMbIMU HaLMOHannbHbIMY 3aKOHaMW, HOPMaTMBHO-MPABOBLIMW aKTaMu U1
ctaHpaptamu. OTBETCTBEHHOCTb 3a 3TO JIEXUT Ha BragenbLe poboTa.

M3rotoeneHue pobotoB UR ocyLiecTBnseTcs B COOTBETCTBUM C TpeboBaHUsIMU MO
OorpaHV4YeHHOMY MCMOJSIb30BaHMI0 OMacHbIX BELLECTB COrfacHO EBPOMNENCKON OUPEKTMBE
RoHS 2011/65/EU. Ecnu po6oT (MaHunynaTop poboTa, 610K ynpaBneHusi, NoABECHOMN
nynbT 06y4yeHnsn) Bo3BpaLlaeTcs B komnaHuto Universal Robots (JaHust), To yTunusaumto
ocyuwiectensieT Universal Robots A/S.

Pacxogbl no ytunusauumn po6otoB UR, peannsaumsi KOTOPbIX OCYLLECTBAETCA Ha pblHKE
IaHnn, npegonnaveHsl komnaHunen Universal Robots A/S B pamkax cUCTeMbI
OTBETCTBEHHOCTM AaTCKMX npoussoautenei. imnopTepbl B CTpaHbl, Ha KOTOpbIe
pacnpocTpaHaeTcs gencresne Esponerickon aupektuebl WEEE 2012/19/EU, gomnxHsl
CaMOCTOATESbHO BbIMOMHUTbL PErMCTPaLNIO B HaunoHanbHoM peectpe WEEE ux cTtpaH.
CymMma pacxofoB, Kak npaBuso, cocTaBnsieT MmeHee 1 eBpo Ha kaxaoro poboTa.

Cnuncok HaumoHanbHbIX peecTpoB NpuBeaeH 3aeck: https://www.ewrn.org/national-
registers.

Cwm. pokymeHThl o 3anpocy «Global Compliance» 3pechk: https://www.universal-
robots.com/download.
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17. YTunusaums v okpyxatouias cpega UNIVERSAL ROBOTS

BellecTBa,
ucnosnb3yemble B
pob6otax UR

MaHnunynsTtop po6oTa

Tpy6bl, hnaHeL, OCHOBaHWSA, KPOHLUTENH AN KPENNEHUS UHCTPYMEHTA:
aHOAMPOBAHHbIN aNtOMUHUNA.

Kopnyca couneHeHunin: antoMUHNUIA ¢ NOPOLLKOBBIM MOKPbITUEM.
UepHble ynnoTHUTEeNbHble KonbLa: AEM-peauHa.

* [ononHUTenbHOE KOHTAKTHOE KOJbL,0 Mo, YEPHOWN NOJIOCOM:
JINTON YEepPHbIV NNAacTUK.

TopueBble 3arnyLKu, Kpbiwku: nnactuk PC/ASA.

MHble MexaHn4ecKne KOMMOHEHTbI (BUHTbI, FaiKK1, NPOKMaaKn U T. 4.):
cTanb, NaTyHb U NAacTuK.

)KFyTbI MeHbIX NPpOoBOAOB N NHblE MEXaHUYECKNE KOMIMOHEHTDI (BI/IHTbI,
ramkm, NpoKNagkKn n T. Ll,.): CTanb, NaTyHb N NJ1AaCTUK.

CouneHeHuss MmaHunynsaTopa po6oTa (BHyTpeHHUE)

LecTepHu: cTanb 1 cMaska (nogpobHee — B PykoBoacTBe Mo
obcnyxunBaHuio).

Lsuratenu: xeneaHbin cepoevyHunk ¢ meaHbiMu nNpoBogamMu.

)KFYTbI MeOHbIX NPOBOAOB, NeYaTHble MiaThbl, Pa3finvyHbl€ 3J1IEKTPOHHbLIE U
NHble MeXaHU4€CKNE KOMIOHEHTDI.

YNNOTHEHUSI COYNIEHEHMI U YNIOTHUTENbHBIE KOMbLia cogepXxar
HebonbLoe konnyecTBo NPAC, KOTOpbIN ABNSIETCA COEAUHEHNEM
MTP3 (n3secTHoro kak Teflon™™),

Cma3sKa: CMHTeTUYECKOE 1 MUHepasbHOe Macro C 3aryctTutenem
(komMnneKcHoe NMTUEBOE MbIsio 6o MoyeBuHa). CoaepXUT MonNnGaeH.

* B 3aBUCKMMOCTM OT MOZenu 1 AaTbl NPOM3BOACTBA LIBET CMA3Ku
MOXET ObITb XeTbIM, MyPrypPHbIM, TEMHO-PO30BbIM, KPACHbIM
UIn 3e5eHbIM.

* Mepbl NPefoCTOPOXHOCTM U NacnopTa 6e30MacHOCTM CMa3Ku CM.
B PykoBogcTee no 06cnyXuBaHuio.

Brok ynpaeneHus

Kopnyc: cTanb ¢ NOPOLUKOBbIM MNOKPbITUEM.
* CraHaapTHbIN 610K ynpaBreHus.

KoXyx 13 NMCTOBOro antoMuHus (BHYTpU kopnyca). Takxe BbICTyNaeT B
kayecTBe koxyxa ona OEM-koHTponnepa.

* CraHpgapTHbIi 6nok ynpaenenus u OEM-koHTponnep.

)KFyTbI MeEOHbIX NPOBOAOB, Ne4YaTHble MJiaTbl, Pa3findyHbl€ 3J1IEKTPOHHbIE
KOMITOHEHTbI, MJ1aCTUKOBbIE Ppa3beMbl U MHbIE MEXaHNYECKNE
KOMIOHEHTbI (BVIHTbI, ramku, NPOKNagKn n 1. D,.)Z CTalb, NaTtyHb "
nnacTuk.

Jlntnesas 6aTapes ycTaHOBMeHa Ha neyaTHon nnate. VIHCTpyKumm no ee
n3Bfie4yeHnto cM. B PykoBoACTBE Mo 06CNyXNBaHUIO.

PyKOBOﬂ,CTBO nonb3oBaTend
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18. A eknapaummumnmceptud nkauymns
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18. Jeknapauum n ceptudmkaums UNIVERSAL ROBOTS

18.1.leknapauna 0o COOTBETCTBUM KOMMOHEHTOB
(opurnHan)

UNIVERSAL ROBOTS

EU Declaration of Incorporation (DOI) (in accordance with 2006/42/EC Annex I B) original: EN
Manufacturer: Person in the Community Authorized to Compile the Technical File:
Universal Robots A/S David Brandt, Technology Officer, Compliance
Energivej 51, DK-5260 Odense SDK | Universal Robots A/S, Energivej 25, DK-5260 Odense S Denmark

Description and Identification of the Partly-Completed Machine(s):

Product and | Industrial robot multi-purpose multi-axis manipulator with standard control box, standard length cables &
Function: | with or without UR 3PE teach pendant. Function is determined by the completed machine (robot
application or cell with end-effector, intended use and application program).

Model: | UR8Long, UR15, UR18, UR20, UR30 with a standard control box: noTE: This DO/ is NOT applicable
Serial Number: | Starting 2024 6 8 00252 and higher for the UR20* when the OEM Controller is used.
year—' Sequential numbering, restarting at 0 each year See control box markings.
series 6 =URS8Long, 7 = UR15, 5 = UR18, 8 = UR20, 9 = UR30
*TOV Rheinland certifications: UR20:11 Mar ‘24 (#00252). UR30: 14 Mar ‘24. UR15: May ‘25.
URSLong (#00019) & UR18 (#00012): 31 Jul ‘25

Incorporation: | Universal Robots UR8Long, UR15, UR18, UR20 & UR30 shall only be put into service upon being
integrated into a final complete machine (robot application or robot cell), 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 partly completed machine is integrated and becomes a complete machine, the integrator is responsible for the
completed machine fulfiling all applicable Directives, applying the CE mark and providing the Declaration of Conformity (DOC).

I. Machinery Directive 2006/42/EC | The following essential requirements have been fulfilled: 1.1.2,1.1.3,1.1.5,
1.1.6,1.2.1,1.2.4.3,1.2.5,1.2.6, 1.3.1,1.3.2,1.3.4,1.3.8.1, 1.3.9, 1.4.1 with 3PE TP,
1.5.1,1.52,1.5.4,1.5.5,1.5.6,1.5.8,1.5.10,1.6.3,1.7.1.1,1.7.2,1.7.4,1.7.4.1,
1.7.4.2,41.2.1,4.1.2.3,4.1.2.5 (sling), 4.1.3, 4.3.3, Annex VI.

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

Il. Low-voltage Directive 2014/35/EU Reference the LVD and the harmonized standards used below.

11l. EMC Directive 2014/30/EU Reference the EMC Directive and the harmonized standards used below.

Reference to the harmonized standards used, as referred to in Article 7(2) of the MD & LV Directives and Article
6 of the EMC Directive:

(1) ENISO 10218-1:2011 X (1) EN 1SO 13732-1:2008 () ENIEC 60947-5-8:2014 & 2021
(1) ENIS012100:2010 (1) ENISO 13850:2015 (1) EN IEC 61000-3-2:2014 & 2019
(1) ENISO 13849-1:2015 X (1) EN IEC 60204-1:2018 as applicable | (Ill) EN 61000-3-3:2013

2023 edition has no relevant changes
() ENISO 13849-2:2012 (1, 1) EN 60947-5-5:1997+A1:2005 (1) EN 61000-6-2: 2012 & 2019
: +A11:2013+A2:2017 () EN 61140:2002/A1:2006 & 2016

Y See TUV Rheinland Certificates

Reference to other technical standards and technical specifications used:

() 1SO 9409-1:2004 (1) EN 60068-2-27:2009 (IN) EN 60664-1:2007

() 1SO/TS 15066:2016 as applicable | (IIl) EN 60068-2-64:2008+A1:2019 | (II1) EN IEC 61000-6-4:2023

(1) EN 60068-2-1:2007 (1) EN IEC 60320-1:2021 (1) ENIEC 61784-3:2021 [SIL2]
(1) EN 60068-2-2:2007 (1) EN 60529:1991/AC:2016 (1) EN 61326-3-1:2017

[Industrial locations SIL 2]

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 by the notified body Bureau Veritas: ISO 9001 certificate #DK019348,
1ISO 14001 certificate DK019349, and ISO 45001 certificate #DK019350.

/' 1,9 i~
{ [ W oo €
Odense Denmark, 25 August 2025 Lﬁ//-crﬁ /// 22N ,)/4»—
Roberta Nelson Shea, Global Technical Compliance Officer
This DOI can change without notice. DOIs are in User Manuals. Most recent User Manuals & DOIs are available from the UR website.
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18. Oeknapauum n ceptudmkaums

18.2.Aeknapaunmumceptnd MKaThbl

MepeBof opuUriHanbHbIX UHCTPYKLMIA

Oeknapauus EC o cooTBeTcTBUM KOMNoHeHTOB (DOI) (cornacHo 2006/42/EC, npunoxeHue |l B)

Universal Robots A/S

YMNONIHOMOY€EHHOE COCTaBNATb
TEXHUYECKN dann

N3roTtoBuTens Energivej 51,
DK-5260 OpeHce, HOxHasa OaHus
Jlnuo B coobuiecTse, Ossup BpaHar

TexHU4ecKunn pykoBoauTenb, OTAEN UCCNeAOoBaHUIA 1 pa3paboTok
Universal Robots A/S, Energivej 51, DK-5260 Odense S

OnucaHue n onpepeneHne 4aCtu4HO YKOMMIEeKTOBaHHOIro O60py,U,OBaHI/IF|

WN3penve n yHKumA:

MHoroLieneBon MHOrOOCHbI MaHUMYNSTOP NPOMBbILLNIEHHOro poboTa
¢ 6roOKOM ynpaeneHus 1 ¢ NoOABECHBLIM NYNbTOM 06yyeHus unm 6e3
Hero; yHKLMSA onpeaenseTcs yKoOMNeKkToBaHHbIM 060pyaoBaHEM
(p060TU3NPOBAHHON CUCTEMON N MOAYSIEM C paboyrM opraHom,
npenycMOTPEeHHbIM MPYUMEHEHNEM 1 MPOrPaMMHBIM NMPUIIOXEHNEM).

Mopensb:

UR20 1 UR30: npuBefeHHbIe H1Xe cepTudukaTbl U geknapauus
BKJItOYalOT B cebs:

MpumeyaHune: HacTosALWwas Aeknapawumsa 0 COOTBETCTBUM KOMMOHEHTOB
HEMNPUMEHWMA npu ncnonb3oeanum OEM-koHTponnepa UR.

CepuiiHbin Homep:

C 20246800252 v Bbiwe

rof cepus 8=UR20, 9=UR30 )

Ceptudmkaums n mapkuposka TUV Rheinland: UR20 — 11 mapTa
2024 ropga, c N2 00252. UR30 — 14 mapTta 2024 roga.

BHepgpeHne:

Po6oTtbl Universal Robots UR20 1 UR30 moryT 6biTb BBEAEHbI B
3KCMyaTaLmio TOJIbKO NMocsie BHEAPEHUS B YKOMIMIIEKTOBAHHOE
obopynoBaHue (MpuoXeHne nnm sveiky poboTa), Kotopoe
COOTBETCTBYET TPe6GOBaHUAM AMPEKTUBbLI O MEXAHUYECKOM
o0bopyaoBaHUK 1 APYTMM NPUMEHUMbIM AVPEKTUBaM.

3asBnsaeTcA, YTO NEPEYNCIIEHHbIE BbiLLE NOCTaBSEMbIE U3AENUA COOTBETCTBYOT NPUBELEHHBIM HUXE
OMpPEKTMBaM B yKasaHHOM nopsigke. lNocne Toro kak 4acTM4YHO YKOMIMIEKTOBaHHOE 060pynoBaHue
cobupaeTca n CTaHOBUTCH YKOMMMEKTOBAHHbIM, COOPLUMK HECET OTBETCTBEHHOCTb 3a obecneveHve
COOTBETCTBMSA 060pyA0BaHMSA AEACTBYOLMM ANPEKTUBAM, @ TakXe 3a MapKMpoBKy 3Hakom CE n
npeaocTaeBneHue geknapaumm o coorsetctaum (JOC).

|. OupeKkTrBa 0 MeXaHM4YeCKOM
obopynosaHun 2006/42/EC

Cnepytolime oCHOBHble TpeboBaHUs 6binu BbinonHeHbl: 1.1.2, 1.1.3,
1.1.5,1.1.6,1.2.1,1.24.3,1.25,1.2.6,1.3.1,1.3.2, 1.3.4, 1.3.8.1,
1.3.9,1.4.1(NNO c 3PE), 1.5.1,1.5.2,1.5.4,1.5.5,1.5.6, 1.5.10,
1.6.3,1.7.1.1,1.7.2,1.7.4,1.7.41,1.7.4.2,2.2.1.1,4.1.2.1,4.1.2.3,
4.1.2.4 (cTtpona), 4.1.3, 4.3.3, npunoxenue VI. 3assnaercs, 4to
COOTBETCTBYHOLLAsA TEXHUYECKAs AOKYMeHTaLMs bblna cocTaBneHa B
cooTtBeTcTBUM € YacTbio B MNpunoxexus VII OupekTusbl 0
MexaHu4eckom obopyaoBaHNN.

Il. dnpekTrea No HA3KOBOSIbTHLIM
yctponctesam 2014/35/EU (LVD)
Ill. OupekTunBa no
3N1EeKTPOMarHMTHoOn
coBmectumocTun 2014/30/EU

Cm. ONPEKTUBY MO HU3KOBOJIbTHbIM yCTpOIZCTBaM nncnonb3dyemole
cornacoBaHHble CTaHOapPTbl HUXe.

Cwm. ONPEKTUBY No SHeKTpOMaFHMTHOVI COBMECTUMOCTU U
ncnonb3dyemble cornacoBaHHble CTaHOapTbl HUXe.

URS8 Long PolyScope X

203 PykoBoacTBO nonb3oBaTtens
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Cm. ncnosnb3dyemble CorfiaCoBaHHble CTaHOapPTbhl, YKa3aHHbIE B MYHKTE 7(2) AONPEKTNB O MEXaAHNYECKOM U
HU3KOBOJIbTHOM O60py,EI,OBaHI/II/I N NYHKTEe 6 ONPEKTUBbI NO 3]'IeKTpOMaFHMTHOI7I COBMECTUMOCTU:

(N EN1SO 10218-1:2011
Ceptudukat TUV Rheinland

(I EN1SO 12100:2010

() ENISO 13849-1:2023

() EN ISO 13849-2:2012
Ceptudmkat TUV Rheinland po
2015; B Bepcumn 2023
COOTBETCTBYIOLLUX U3MEHEHUN
HeT

(I) EN ISO 13732-1:2008 (I) EN ISO

13850:2015 (I) EN 60204-1:2018 (II)
EN 60529:1991+A1:2000+A2:2013 (1)

EN 60947-5-5:1997+A1:2005
+A11:2013+A2:2017

(I) EN 60947-5-8:2020 (11l) EN
61000-3-2:2019 (11l) EN 61000-
3-3:2013 (1ll) EN 61000-6-
2:2019 (IIl) EN 61000-6-4:2019
(I) EN 61140:2002/ A1:2006

Ccbinka Ha npo4yne ncnonb3oBaHH

ble TeXHn4eckne CtaHgapTbl U TEXHNYECKne cneu,mchKau,mm:

(1) ISO 9409-1:2004 (1) ISO/TS
15066:2016 as applicable (11l) EN
60068-2-1:2007 (I1) EN 60068-2-
2:2007

(Ill) EN 60068-2-27:2008 (1ll) EN
60068-2-64:2008+A1:2019 (Il) EN
60320-1:2021 (Il) EN 60664-1:2007

(I) EN 61784-3:2010 [SIL2]
(1) EN 61326-3-1 2017
[Industrial locations SIL 2]

Mpon3BoamnTenb Unu ero ynosiHOMOYEHHbIN NPeACTaBUTeNb AOMXEH Nepeaatb COOTBETCTBYHOLLYHO
MHGOPMaLMIO O HaCTUYHO YKOMIMIIEKTOBAHHOM 060pyA0BaHUM B OTBET Ha 0OOCHOBaHHbIN 3anpoc
HaLMOHabHbIX OPraHoB. YTBEPXAEHWNE MOSHON CUCTEMbI 0becneveHns KayecTBa YNnosIHOMOYEHHbIM
opraHoMm (Bureau Veritas): ceptudpmkat ISO 9001 Ne DK015892 n ceptudukat ISO 45001 Ne DKO15891.

18.3.Ceptnd nkaumna URS Long

OnucaHue

CTopoHHAA cepTudukaums asnsaeTca AobposonbHoin. OfHako ana obecneyeHuns

Hauny4yLwmx BO3MOXHOCTeN Ansa cbopLimkoB poboToB komnaHua Universal Robots
cepTucmumpyet pob0oTOB B aBTOPUTETHbIX UCTbITATENIbHbIX OPraHN3auusix,

NepeyYnCrieHHbIX HUXE.
Konun cepTudmnkaTtoB MOXHO HanTu B rnaBe «CepTndukarb».

PyKOBOﬂ,CTBO nonb3oBaTend
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© Universal Robots A/S, 2009-2025. Bce npaBa 3aLLMLLEHbI.

CepTudukauus Ceptudukatsl TUV Rheinland no EN
ISO 10218-1 n EN ISO 13849-1. TUV
e 80 102184 Rheinland BbicTynaet 3a

ENISG0 63.1 6e30MacHOCTb 1 Ka4ecTBO

TUV Rheinland | npakTtuyecku Bo Bcex cdepax 6usHeca
| s om. 1 xX13HN. KomnaHus 6bina ocHoBaHa
150 net Ha3apf n ceroaHs sBnAeTcA
OLHUM 13 BEAYLLMX MUPOBbIX
MOCTaBLLMKOB YCIyTr TECTUPOBAHUS.
ONeKTpOTEXHNYECKME HOPMbI U
npasuna KaHagpl, CSA 22.1, ctatba 2-
) TUV Rheinland | 024, TpebytoT, 4To6bl 060pyAOBaHNE
A_ TUVRheinland® of North 6bINo cepTUdULMPOBaHO
America ncnblTaTenbHOM opraHmM3aumnen,
onobpeHHon CoBeTOM Mo cTaHAapTam
KaHagpbl.
Pob6otbl Universal Robots e-Series
COOTBETCTBYIOT MeTOZaM ynpaBneHus
CHINA RoHS, HanpaBneHHbIM Ha
OrpaHuyeHne 3arpa3HeHuns,
BbI3bIBAEMOIO 3NTIEKTPOHHbLIMU
NMHOPMaLMOHHBIMUY NPoAYyKTaMMU.

L

. @
TUVRheinland

CHINA RoHS

Po6oTbl Universal Robots e-Series
KCC Safety NPOLLISI OLEHKY 1 COOTBETCTBYIOT
ctaHgapTtam 6e3onacHoctn KCC.

Po6oTbl Universal Robots e-Series

K )
NPOLLISIM OLLEHKY Ha COOTBETCTBME
TpeboBaHUSM A11A UCNONb30BaHWSA B
KC Registration | nponssoacTBeHHOM cpeae. 310
j =
-‘—
@
I

03Ha4aeT, YTo NpU UCMOMb30BaHNU
po6oTa B JOMALLHNX YCIOBUSIX
CYLLECTBYET PUCK PAAYONOMEX.

MpoBepka acphekTUBHOCTM pOoOOTOB
Delta Universal Robots e-Series nposeneHa
DELTA.

CTOpOHHAA Kak yka3biBatloT Haluy NOCTaBLLMKW, TPAHCMOPTHbIE
cepTudukauua noanoHbl pobotoB Universal Robots e-Series
nocrasuiuka Cpepa | cooTBeTCTBYIOT AaTCKUM TpeboaHusam ISMPM-15 k

NPOW3BOACTBY APEBECHOI0 YNaKoBOYHOIO MaTepuana u
0603HayYeHbl B COOTBETCTBUM C JAHHOW CXEMOMN.

URS8 Long PolyScope X 205 PykoBoacTBO nonb3oBaTtens
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CepTtudukar
MUCNbITaHUN,
npoBefeHHbIX
M3roToBUTENEM

HOexnapauuwu B
COOTBETCTBUMU C
BupeKTuBamu
EC

Po6oTbl Universal Robots e-Series NnocTosiHHO
NpoxoaAT BHYTPEHHNE UCTIbITaHWUSA N TECTUPOBaHME
nocrie oKoH4YaTenbHOM COOpPKM.

Mpouenypbl ucnbitaHnii UR NOCTOsIHHO
NnoABepralTCs NPOBEPKE U YNYYLLEHNIO.

Universal
Robots

Ownpektnebl EC B 0CHOBHOM OTHOCATCA K EBpone, ogHaKo HEKOTOpbIE CTpaHbI
npu3HatoT u (unn) TpebytoT Hanuune aeknapaumn EC. OupektuBbl EC MOXHO HaWTU Ha
oduumansHoM Beb-canTe: http://eur-lex.europa.eu.

B cooTBeTCTBMM C [OUPEKTMBOM O MexaHU4Yeckom obopyaosaHun, poboTel Universal
Robots npeacraensaoT cobor YacTUYHO YKOMMSIEKTOBAHHOE 060pyA0BaHNE, MOSTOMY
3Hak CE Ha Hu1X He cTaBuTCS.

Heknapauus o cootsetcTBUM KoMnoHeHToB (DOI) cornacHo Oupektuee o
MexaHu4YeckomM 060py0BaHUM NpuBeAeHa B rnaBe «[Jeknapaumm n ceptudukaThbiy.

PykoBofacTBo nonb3oBaTerns 206 URS8 Long PolyScope X

© Universal Robots A/S, 2009-2025. Bce npaBa 3aLLM1LLEHbI.
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18.4.Ceptund nkatol URS Long

TOV
Rheinland

Page 1

Certificate

Certificate no. T 72408049 0001

License Holder:
Universal Robots A/S
Energivej 25

5260 Odense S
Denmark

Report Number: 31875333 @13

Certification acc. to:  EN ISO 16218-1:2011
EN ISO 13849-1:2015

Product Information

Certified Product: Industrial Robot

Manufacturing Plant:
Universal Robots A/S
Energivej 25

5260 Odense S

Denmark

Client Reference: Roberta Nelson Shea

Model Designation: UR3, UR5, UR1@, UR2@, UR3®, UR3e,

URSe, UR7e, URlee,
Technical Data: Rated Voltage:

Rated Current:
Protection Class:

TUV Rheinland of North America, Inc.
400 Beaver Brook Rd, Boxborough, MA 01719
Tel +1 (978) 266 9500, Fax +1 (978) 266-9992

www.tuv.com

UR12e, UR16e

AC 10@-2eeV, 5e/6@Hz or
AC 208@-240V, 58/6@Hz
15A or 8A

I

A TUVRheinland®

URS8 Long PolyScope X 207

PyKOBOﬂ,CTBO nosib3oBaTtena



18. Oeknapauuu 1 ceptudunkaums UNIVERSAL ROBOTS

TOV
Rheinland
North America
Page 1
UL1740
Certificate

SotHicate;nio CU 72501652 0001

License Holder: Manufacturing Plant:

Universal Robots A/S See additional page(s) for the listing of 3

Energivej 51 factories

5260 Odense S

Denmark

Report Number: US253Q7X eel Client Reference: Roberta Nelson Shea

Certification acc. to: UL 1740:2018 R8.23
CAN/CSA-Z434-14 + GI1 (R2019)

Product Information

Certified Product: Industrial Robot
Model Designation: UR15, UR28, UR38
Technical Data: Rated Voltage: a) AC 1ee-206V, 50/6eHz;
b) AC 208-248V, 50/6@Hz
Rated Current: a) 15A; b) 8A

Protection Class: I

Special Remarks: The following safety functions have been
evaluated

and determined to meet PLd Cat. 3 per EN ISO 13849-1:2015:
1- Emergency Stop

2- Safeguard Stop

3- Joint Position Limit

4- Joint Speed Limit

5- Pose Limit

6- Cartesian Speed Limit

7- Force Limit

8- Momentum Limit

9- Power Limit

10- Stopping Time Limit

11- Stopping Distance Limit

12 -System Emergency Stop Output

13 -Robot Moving Digital Output

14 -Robot Not Stopping Digital Output

15 -Reduced Mode Digital Output

16- Not Reduced Mode Digital Output

17- 3 Position Enabling Device INPUT

Refer to product manual for additional information.
Must be installed and programmed in accordance with
the manufacturer’s instructions.

=

EV and

@ TV, Tul

TUV Rheinland of North America, Inc.
400 Beaver Brook Rd, Boxborough, MA 01719
Tel +1 (978) 266 9500, Fax +1 (978) 266-9392

www.tuv.com A TL"JVRheinIand®

PykoBoacTBO nonb3oBaTens 208 URS8 Long PolyScope X

© Universal Robots A/S, 2009-2025. Bce npaBa 3aLLM1LLEHbI.
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© Universal Robots A/S, 2009-2025. Bce npaBa 3aLLMLLEHbI.

19.Tabnuuya ¢ yHKUMM Be3onacHOCTU

OnwvcaHue ®dyHkumm 6e3onacHoctn Universal Robots, Bxoapl 1 Bbixoabl cucteMbl 6e3onacHocTv — PLd, kateropus 3 (ISO 13849-
1), npuyem y kaxaon ns dyHkumin 6esonacHoctv 3HaveHe PFH menee 1,8E-07.
3HayeHus PFH 6binun n3meHeHbl ¢ Lenbio o6ecneunTs 605bLLyio BapuaTUBHOCTb KOHCTPYKLMW 1 TakuM obpa3om
MOBbICUTb CTABUIBHOCTb LIEMOYKM MOCTABOK.
[lnsi BXoAa 1 BbIxoAa cuctTeMbl 6e30nacHOCTM pe3ynbTupyiolas dyHKLUa 6e30nacHoCTu, BKoYasi BHeLLHee
YCTPOCTBO 1 060pyA0BaHWe, onpeaensaeTcs obLuei apxmTekTypoin u cymmon Bcex 3HaveHui PFH, Bkntoyas PFH
hyHKUMM 6esonacHocTn poboTta UR.
Ecnu npeBbliweH kakon-nmbo npeaen dyHKuum 6e3onacHocTy unm obHapyxeH c6oi B pyHKLMM 6€30MacHOCTU Unuv B
CBA3aHHOI ¢ 6e30MacHOCTbI0 YacTu cucteMbl ynipasneHus, UR onpepensiet 6e3onacHoe coCcTosHME Kak OCTaHOB C

OTKITHOYEHVEM NUTaHWS NPUBOAOB (OCTaHOB KaTeropun 1 unu 0 — HemMeasIeHHOe OTKITIOYEHNE MUTaHUS).

YBEOOMITEHUE
Tabnuubl hyHKLUMI 6E30NACHOCTM, NPEACTaBIEHHbIE B 3TON rNase, ynpoLueHbl. [MonHble

BEpPCUM MOXHO HalTu 3gechb: https://www.universal-robots.com/support

®b1 5 Lo 3arparvsaemble
nucaxHve encTBuUA
1! 2) 3) 4 SJIEMEHTbI
ABapuitHbii ]
HaxaTuve Ha Estop PB Ha nogsecHoM nynbTe 06yyeHus ' 1 nonyyeHune
OCTaHoB Estop ( 6 Estop)
BHelLHero Estop (npu ncnonb3oBaHuy Bxofa 6e3onacHoctu Estop
(ISO 13850) X
NpUBOAMT K OCTaHOBY KaTeropuu 1% ¢ oTKIIlo4eHMeM NuTaHus OT NPUBOAOB
060Ta 1 BBoAa/BbIBOAA MHCTPYMEHTa. YpoBeHb CUrHana Bxofa/Bbixofa Po6oT, BBOA-BLIBOA
CM. cHocKu P by P
KOHTpOMepa CTaHOBUTCH HU3KNM. Kateropus VHCTPpyMEHTa
[aeTtcs komaHaa' Ha ocTaHoBKy BCex couneHeHnin. Kak Tonbko Bce ocrtaHosa 1 po6oTta n
COUNeHeHNs NepeiiflyT B COCTOSIHUE KOHTPONMPYEMOro NoKos, MUTaHue (IEC 60204-1) | Bx0n/BbIXOA
oTKIIo4aeTcs. KOHTponnepa
CM. chyHKLIMM G6e30NacHOCTI BPEMEHM 1 pacCTOSHNS 0CTaHoBa®.
MCMOIb30OBATb TOINbKO B 3KCTPEHHbLIX CITYYAAX,
He 1Cnosb30BaTh B Ka4eCTBE Mep NPeAOCTOPOXHOCTU.
®b2 . 3artparueaembie
3.4 Onucanve OevicTtBus
’ NeMeHThI
MpepoxpaHuTensH

- Ota beHKLLVIFl 6e3onacHocTu 3anyckaeTca BHELUHUM 3aLlUUTHbIM
bl OCTaHOB 4

(3aWUTHBINA
OCTaHOB COrfNacHo
ISO 10218-1*)

YCTPOWCTBOM C NMOMOLLIbIO BXO0B 6e3onacHocTy, KOTOpble Kateropus
3anyCckKarT OCTaHOB KaTeropumu 24. Llenb — 3aWmuTnTh OT TpaBMm ocTaHoBa 2

nepcoHan (uenb 3awmututs poboTta, 060pyaoBaHMe UnNu U3LENnNsa He (IEC 60204-

. cTouT). 1)
o 2006r.— B
. [MpenoxpaHuTenbHbI OCTAaHOB He BNWAET Ha BBOA/BbIBOS, OcraHoB SS2 | Po6ot
«6e30nacHbln OCTaHOB» -
. MHCTpYMeHTa. (cornacHo

UK «npefoXpaHnuTesbHbIN . .

Ecnv noaknioyeHo yCTPOCTBO BKIOYEHNS, MPEAOXPAHUTENbHbI IEC 61800-5-
OCTaHOB»

0OCTaHOB MOXHO HacTpouTb Ha paboty TOJIbKO B aBTOMaTuyeckom 2)

pexvme.

CM. chyHKLIMM 6e30MacHOCTI BPEMEHM 11 pacCTOSHNS 0CTaHOBa®.

URS8 Long PolyScope X 209 PykoBoacTBo nonb3oBartens
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®B3, npepen
nosioxeHus
CouNieHeHus
(nporpamMMHO
e
orpaHu4yeHue
ocwm)

db4
Mpepen
CKOpOCTHU
couneHeHus

Mpepen
MOMEHTa
COuUNeHeHus

OnucaHue

YcTaHaBnmBaeT BEPXHUIA U HUXHUI Npeaensl
ONS A0NYCTUMOTO MOMOXEHUS COUNEHEHUIA.
PaccTosiHne 1 BpeMs ocTaHoBa He
YUUTBIBAKOTCS, Tak Kak orpaHuyeHust He byayt
HapyLeHbl. Y KaX[oro CoOYrieHeHNs MoryT BbiTb
CBOM Npeaernbl.

Hanpsamyto orpaHnyusaeT Habop AoMyCTUMbIX
MOSI0XEHWUV COYTIEHEHWH, B Npeaenax KoTopbix
OHU MOryT ABUratbCcs. 3To CPEACTBO
pPOrpamMMHOro orpaHNYeHns ocu
MPOCTPaHCTBAa C pacyeTHOV 6e30MacHOCTbI0
cornacHo ISO 10218-1:2011, 5.12.3.

HOeitctBua

He no3sonut asuxeHuo
NpeBbICUTbL HACTPONKHU
npepernos.

YTo6bI ABUXEHME HE
MpeBbICUIIO Npeaensl,
CKOPOCTb MOXET ObITb
CHUXeEHa.

[Ons npepoTepalleHns
BbIXOZia 3a Npefesnbl byaet

BbIMOJTHEH OCTAHOB poboTa.

5°

3artparnsaemMbie

SN1eéMeHTbl

CouneHeHne

(kaxpoe)

OnucaHune

YcTaHaBnnBaeT BEPXHUIA Npefen CKopocTu
COYNEHeHHUs. Y Kaxaoro CoYneHeHns MoryT 6bITb
cBou npefensbl. 3ta dyHKUma 6esonacHocTu
oKasblBaeT Hambornbluee BNUsHME Ha NepeHoc
3HEprum Npu KOHTaKTe (3aX1MHOM nnu
nepexofHoM). Hanpsimyro orpaHnynBaet Habop
[0MYCTUMbIX CKOPOCTEN COYNIEHEHUS, KOTOPbIE
paspeLUeHo Ucrnosb30BaTh. 3afaeTcs B pasaene
HacTpoek 6e30MacHOCTH M0/1b30BaTebCKOro
uHTepgherica. Vicrnonb3yetcs Ans orpaHnYeHus
ObICTPbIX ABUXEHWUI B COYTIEHEHUSIX, T. €. PUCKOB,

CBSI3@HHbIX C 0COObIMU TOYKAMMU.

LOeictBua

He nossonuT ABMXeHuIo
NpeBbICUTb HACTPONKKN
npepenos.

YT06bI ABUXEHNE HE
rnpeBbICUIO Npeaernsbl,
CKOPOCTb MOXET 6bITb
CHUXeHa.

[na npepoTtBpalleHmns

BbIXOAa 3a npegensl bynet

BbIMOJIHEH OCTaHOB p060Ta.

1,15°/c

3aTparusaemMole

SNEMEHTbI

CouneHeHne

(kaxpoe)

MpeBbllLeHWe Npeaena BHyTPEHHEro KpyTALLEro MOMEHTa CouneHeHus (Kaxaoro) NpUBOAUT K OCTaHOBY

KaTeropumn 03.37a hbyHKUMS 6e30NacHOCTM HeQOCTYMNHA ANs NoNb30BaTeNs — 3TO 3aBoAckas HacTpoika. OHa HE

MNMOKA3bIBAETCH kak pyHKUMsi 6€30MacHOCTH, MOCKONbKY NOSIb30BaTENbCKUE HACTPONKM OTCYTCTBYIOT.
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19. Tabnuua dyHKUMn 6e30MnacHOCTH

®b5

MoxeT
Ha3biBaTbCA NO-
pa3Homy:
npepen
pacnonoxeHus,
npepen
MHCTPYMEHTA,
npenen
opueHTauuu,
NJOCKOCTH
6e3onacHocTH,
rpaHuLbl
6e3onacHocTH

®b6
OrpaHu4yeHu
€ CKOpOoCTH
UTUm
JIOKOTb)

OnucaHue

HOeitctBya

3artparnsaemMbie

[Aonyck
3NeMeHTbl

UTu.

MHCTPYMEHTa C pafinycom)

6e30nacHoCTy.

OTtcnexwvBaeT nonoxexue LUTU (nosmuuio n
OpUEeHTaLMIo) U NpeAoTBpaLLaeT BbIXOZ, 3a

NIOCKOCTb 6e30MacHOCTU UNn npenen nosioxeHunsa

B03MOXHbI pasninyHble npeaesbl NosioXeHus
(dpnaHew, Ans NoAcoeAMHEHUS MHCTPYMEHTa,

NOKOTb 1 iB€ HAaCTpanBaeMble TOHKN CMeLLeHnA

OpvieHTauusa orpaHnyeHa OTKIOHEHNEM OT
HanpasrneHus Z (06bekT) chnaHua ans
noacoeavHeHnst MHCTpymeHnTa unu LT,

OTta (hyHKUMs Ge3onacHOCTH BKovaeT B cebn aBe
yacTtu. [MepBan — nnockocTn 6esonacHoOCTH Ans
orpaHuyeHnst BO3MOXHbIX no3uuuii LITU. Bropas —
npepen opueHtTauun LUTU, KoTopbli BBOAUTCA Kak
pa3peLleHHoe HanpasneHne n Aonyck. 1o
onpepnenseT 30Hbl BKIOYEHNUA 1 ucknodexust LT

1 3aMACTbs B OTHOLLEHWM NSI0CKOCTEN

He nossonut
OBUXEHUIO NPEBLICUTL
HACTPOWKU Npeaernos.
YT0bbI ABUXEHNE HE
NpeBbICUNO Npeaenb!
ons ©b 5, ®6 6, b 7
unn ®b 8, ckopocTb 1
MOMEHT MOTyT BbITb
CHUXEHBI.

[na npepoTBpalleHnst
BbIXOZa 3a npefersbl
6yneT BbINOMHEH
ocTaHoB po6oTa.

He nossonut
OBUXEHUIO NPEBLICUTL

HaCTpOWKM Npeaenos

Ut
dnaHey, ana
3°,40 mm nogcoegnHeHusa
MHCTPyMEHTa

JlokoTb

Onucaxve

OtcnexuBaeT ckopocTb LITU n nokTs,
4YTO6bI NPEAOTBPaTUTL NPEBLILLIEHNE
npeaena no ckopoctu. 1o
SKBMBAJIEHTHO OTClEeXNBaHUIO
MaHUnNynaTopa uesIMkoM: y4acTkun
mexay LITU n noktem He moryT
OBuraTbcs GbicTpee, YeM KOHEUHble

TOYKN 3TUX CEKLMUNA.

LeitctBusa

He no3BonuT ABUXEHMIO NPEBbLICUTH
HaCTPOWKW Npeaenos.

YT06bl ABUXEHME HE NPEBBLICUIIO
npegens! ana ®b 5, ®6 6, ®b 7 unu
DB 8, ckopoCTb U MOMEHT MOryT 6bITh
CHUXEHBI.

[nsi npegoTBpaLLeHns Beixoaa 3a
npeaens 6yaeT BbINOMHEH OCTaHOB
po6oTa.

He no3BonuT ABUXEHMIO NPEBLICUTH

HaCTpOWKM Npeaenos.

3aTparusaemMbie

[onyck

SJIeMeHThbI

50 mm/c utr

URS8 Long PolyScope X
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Pb7,

. 3artparueaembie
npeaen Onucanue Dewncteus Donyck remenTh
ycunua

He nossonut
(UTWn

OBUXEHWUIO
JIOKOTb)
Mpepen ycunus — ato ycunue, npunaraemoe po6otom k LITU npeBbICUTL
(LeHTpanbHOM TOYKE NHCTPYMEHTA) U «NOKTIO». OTa pyHKUMA HaCTpOWKU
6e30MacHOCTY HEMPEPbIBHO PAaCCUUTLIBAET MOMEHT, npeaenos.
[0MYyCTUMBbIN AN KAXA0r0 COUYNIEHEHNS, C TeM YTOObI Npeaen YTtobbl ABMXEHME HE
yeunua ans LITU n koneHa octaBancs B 3aiaHHbIX pamKax. NPEeBbICUNO
CouneHeHna KOHTPONUPYIOT BLIXOAHOM KPYTALLMIA MOMEHT TaK, | npeaensl ana ®b 5,
4yTO6bl OH OCTaBascs B AONYCTUMOM AnanasoHe. 3To D6 6, PB 7 nnu db
03HayaerT, 4To ycunus B LITU n nokte octaHyTcA B paMmkax 8, CKOpoCTb U
3a/1laHHOrO Npejena ycunus. MOMEHT MOryT BbITb
Korpa octaHoB 3anyckaeTcsa dyHKLmMelh 6e3onacHoCcTu CHUXEHbI. 25H Hv
«Mpenen ycunusa», po6oT octaHaBnmeaeTcs. CTangapTHbIn UR Ona
KOHTposnep 6yaeT Bbi3biBaTb «OTKAT» B MOJIOXEHUE A0 npeaoTBpaLLeHus
npeBblLeHNs Npeena ycunusi. Takon «oTkaT» He ABnseTcs BbIXOAa 32 Npeaesbl
4acTbio PYHKLMM 6e30MacHOCTM, MOCKOIbKY BbIMOMHAETCS 6yneT BbINOSHEH
CTaHAapTHLIM KOHTponnepoM. [1ns KoHTponnepa ocTaHoB poboTa.
6e30nacHOCTV 3alaHO PUKCUPOBaAHHOE BpeMsi (4acTb He nossonut
BpEMEHW OTKIIMKA) A0 Hayana octaHoBa po6oTa (He3aBUCHMO LBUXEHUIO
OT «OoTKaTa»). npeBbICUTb
HaCTpOWKU
npeaenos.
PB8, . 3aTparusaemole
npeaen Onucanune DevictBus Jonyck SRemenT
MOMeHTa
He no3sonut ABNXEHUIO NPEBLICUTHL HACTPONKU
Mpenen momeHTa npeaernos.
yAOGHO UCMoNb30BaTh YTo6bl ABUXEHME HE NPEBLICUNO Npeaenbl Ans
[OJ151 OrpaHnyeHust ®B 5, Pb 6, PE 7 nnu B 8, ckopocTb N MOMEHT
KpaTKOBPEMEHHbIX MOTYT 6bITb CHUXEHbI.
3kr- m/c Po6ot
KOHTaKTOB. [ns npegoTBpalLeHnst Bbixoga 3a npeaensl byaet
Mpepen momeHTa BbINOJIHEH OCTAHOB po6oTa.
BNUsIeT Ha Bcero po6oTa. | He No3BonuT ABUXEHMIO NPEBLICUTE HACTPONKU
npeaeros.
®B9, npepen . 3aTparvuBaemele
MOLLHOCTH OnuCSHME S AR

OTa (hyHKUMS OTCneXnBaeT MexaHnyecKyto paboTy (cymma

KPYTALLMX MOMEHTOB B COUNEHEHUSX, YMHOXEHHbIX Ha
YrIoBble CKOPOCTMU B COUNEHEHUSX), BbIMOMHAEMYHO
po60TOM, UTO TaKXe BNUSIET Ha TOK, MOAaBaEMbIN Ha
MaHunynsaTop poboTa, u ckopocTb poboTa. Ita yHKLMA
6e30MacHOCTN AMHAMUYECKN OrpaHNYMBaEeT TOK U

KPYTSLLMIA MOMEHT, HO COXPaHSIET CKOPOCTb.

[OuHamunyeckoe
orpaHuyeHmne
TOKa 1 KpyTSALLEro

MOMEHTa

10Bt

Po6ot

PyKOBO[J,CTBO nonb3oBaTend
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19. Tabnuua dyHKuMIN 6e3onacHoCcTH

HoBas

. 3artparueaembie
oB15 Onucanue OeiicTBuA
’ NeMeHThI
npepen o
OTcnexwuBaHe ycrnoBuii B pexXume peasibHoro BpeMeH!, He nossonut
BpeMeHu
YTO6bI He Bbin NpeBbILLEeH Npeaen BpeMeHN 0CTaHoBa. hakTuyeckomy
OCTaHoOBa
CkopocTb po60Ta orpaHuumnBaeTcsl, YTobbl He Gbin BpeMeHU OCTaHOBKHU
NpeBbILLEH Npefesl BPEMEHU OCTaHOBA. npeBbLICUTL
B0O3MOXHOCTb OCTAaHOBKM poB0Ta NPU AaHHLIX ABUXEHUAX | 3a4aHHbI npeaen.
NMOCTOSIHHO OTCNEeXUBaeTcs, YToObl NPeAoTBPaTUThL BbI3bIBaET CHUXEHME
50 mc Po6ot
[OBUXEHWSI, KOTOPbIE MOTYT NPEBbICUTb NPefen OCTaHOBKW. | CKOPOCTU WUIM OCTaHOB
Ecnu ecTb pUck, 4TO BpeMsi, He06XoAUMOe A OCTaHOBKM | po6oTa, YToOb!
po6oTa, MOXET NPeBbICUTL NPefer, CKOPOCTb ABUXEHUS MPEOOTBPATUTL
cHuxaeTcs. [1ns npeaoTBpaLleHns BbixoAa 3a npeaens npeBblLLEHNE
6yneT BbINOSIHEH OCTAHOB. npegena.
HoBas . 3atparusaemble
®B16 OnucaHune DeiictBus
’ 3rIeMeHThI
npeaen o
OTcnexwuBaHue ycrnoBuii B peXuMe peasibHoro BpeMeHy,
paccTtoAaHnA He nossonut
4YTOGbI He Obin NpeBbILLEH NPefen paccTosHUSA OCTaHOBa.
OCTaHoOBa akTuyeckomy
CkopocTb poboTa orpaHuymnBaeTcs, YTobbl He Obin
BPEMEHUN OCTaHOBKU
npeBbILLEH NPeAes PacCTOsIHUA OCTaHOBaA.
NpeBbICUTb
B03MOXHOCTb OCTaHOBKM po6oTa Npu AaHHbIX
3a[aHHbIV Npepen.
OBUXEHUSIX MOCTOSIHHO OTCREXUBAETCSA, YTOOb!
BbI3blBaeT cHUXeHWe
npefoTBpaTUTb ABUXEHUS, KOTOPbIE MOrYT MPEBbICUTb 40 mm Po6ot
CKOPOCTM UNK OCTaHOB
npepen ocTaHoBKMW. Ecnu ecTb puck, 4To Bpems,
po6oTa, 4To6bI
HeobxoAMMoe Ansi OCTaHOBKM poboTa, MOXeT NPeBbICUTL
NPEOOTBPATUTb
npeaen, CKoOpoCcTb ABUXEHUst CHUXaeTces. [na
npeBbILLEHNE
npeaoTBpaLleHus Bbixoaa 3a npefienbl 6yAeT BbINoNHeH
npegena.
OCTaHOB.
HoBas ®Bb17, > . 3atparuBaembie
nucaxHve eincTeua
6e3onacHoe A TN
ncxoaHoe
«Bbixoa
noJioXXeHue:
6e3onacHoro
«OoTCliexuBaemMas
DyHKUMA Be3onacHoCTU, KoTopas oTCnexveaeT MNCXOLHOro
nosnuuna» o
BbIXO[, C pacyeTHON 6€30MacHOCTbIO TaKUM 06pa3oM, | MONOXEHUS»
YTO BbIXOZ MOXET GblTb aKTUBMPOBAH TOMbKO TOraa, MOXeT 6bITb
Korga poboT HaXoAUTCsl B CKOH(UIYpYpPOBaHHOM aKTMBMPOBaH, BHeluHee

oTcnexvnBaemMom «6e30nacHoOM UCXOLHOM
NMonoXeHun».

Ecnu Bbixog, aKTUBMpyeTCcA, Koraa p060T He

ocTtaHoB kateropuu 0.

HaxoouTca B HaCTpoeHHOVI no3uuuun, BeiNnosHAETCA

TOMNbKO Koraa
po6oT
HaxoguTcs B
3afaHHOM
«b6e3onacHom
MCXOLHOM

nonoXxeHun»

1,7

NoAKIIYEHNE K
noruke un (unu)

obopynoBaHuio

URS8 Long PolyScope X
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19. Tabnuua yHKLUMIN 6e30MnacHOCTH UNIVERSAL ROBOTS

®b10, 5 Lei 3artparueaembie
nucaHue EeNCTBUA
BbiXxoa SneMeHTHI
<Estop>
Ecnu ckoHdurypupoBaH Bbixop poboTta <Estop> n cpabaTbiBaeT
po6ota UR } .
0oCTaHoB po6oTa, ABOHbIE Bbixoabl MetoT HU3KWW yposeHb. Ecnn
ocTaHoB <Estop> po6oTa He UHULMMPOBaH, ABOVHbIE BbIXOAbI UMEIOT
BbICOKUI YpOBEHb. VIMMyNnbChl HE CMONb3YOTCSA, HO AOMNYyCKaTCS.
VHdopmaLymio 0 BCTpoeHHOM hyHKLMKM 6€30MacHOCTU CM. HUXKeE.
chopmaw P dynky Ecnu HacTpauBaemble
3T ABOIHbIE BbIXOAbI UBMEHSIIOT COCTOSIHUE AJ1 NMI06GOro BHELLHErO
BbIXOAbl 3a/laHbl, BHeluHee
Estop, noaknto4eHHOro K HacTparBaeMbIM Bxofam 6e3onacHocTu, rae .
[BOViHbIE BbIXOAb! B nopkmoveHne K
3TOT BXOA, HACTPOEH Kak BXOA, aBapuNHOro OCTaHoBa.
cnyyae Estop noruke un (unu)
[ns sbixona Estop nposepka BbInoIHAETCA Ha BHELUHEM
_ | nepekntoyatotcs Ha obopynoBaHuio
obopyaoBaHum, MockosbKy Bbixos UR sBrseTcs BXOAOM 47151 BHELUHEN
HW3KMi1 ypOBEHb
yHKUmMM 6e3onacHocTy Estop BHeLLHero o6opyA0BaHusl.
MPUMEYAHUE. Ecnu ncnonbayetca UM (nHTepdpeiic nuteiHon
MaLumHbl), Bbixod Estop HE MOOKIMKOYAETCA k UM (BbixogHoM
curHan Estop He otnpaBnsietcsa ¢ pobota UR Ha WJITM) — aTo no3sonsieT
npeaoTBpaTUTL HEYCTPaHUMBbIV OCTAHOB.
®b11, poGot . 3atparvBaemble
UR Onucaxue HOeicTBusa
3NeMEeHTbI
ABUXeTCA.
. Korpa po6oT ABnxeTcs (MPOMCXOaUT ABUXKEHNME),
umcpoBoin . 3
ABONHbIe UndpoBble Bbixoasl metoT HU3KNWN yposeHb. Ecnu HacTpauBaeMble BbIXOfbI
BbIXO
A Korpa ABvXxeHus HeT, ypoBEeHb CUrHana Ha BbIxoAax 3apaHbl:
. BHeluHee
BbICOKUW. Korpa po6ot aBuxetcs
noakmoYeHne K
DyHKUMOHarbHas 6e30M1acHOCTb OTHOCUTCS K TOMY, 4TO | (MpOMCXOAUT ABUXEHKE),
N . norvike u (unn)
HaxoauTcsi BHyTpy pobota UR. [ris1 oLeHKku BCTPOEeHHOV | [BOVHblE L poBble BbIXOAb!
. . obopyaoBaHuio
YHKLMOHaIbHOV 6e30nacHoCcT1 HeobxoAaMMo [06aBUTL nmetot HU3KNW yposeHb, koraa
3710 3HavYeHne PFH k PFH BHeLuHeli ioruku u ee He pBuxeTcs — BbICOKUN.
KOMIMOHEHTOB.
®b12, BleOﬂ 3 3artparnsaemMbie
«Po6ot UR He (UESHIE SneMeHTa
oCTaHaBnuMBaeTCa»:

o Korga po6ot OCTAHABJTMBAETCA (B npoLiecce OCTaHOBKU U B COCTOSIHUN
LMcppoBON BbIXOA,

MoKos1), YypOBEHb CUrHasa Ha ABONHbIX LMEPOBbIX BXOAAX BbICOKWW. Koraa BHelwHee
YPOBEHb CUrHana Ha BbIxoAax HU3KUN, po6ot HE HAXOAWNTCA B npouecce noaknoyeHne K
octaHoBku 1 HE HAXOAWUTCH B cocTosiHUM NOKOS. PYHKLMOHAIbHAsA noruke v (unu)
6e30MacHOCTb OTHOCUTCS K TOMY, YTO HaxoaMTcsl BHyTpy poboTta UR. obopynoBaHuio

VHghopMaLmio 0 BCTPOEHHOW ghyHKLM 6e301acHoCTU CM. Huxe®.

®b13, poboT UR |57 3aTparuBaemble aneMeHThI
B OrpaHN4eHHOM o
Korpa po60oT HaxoAnTCs B OrpaHNYEHHOM PeXUME (Unn OrpaHNYeHHbIN peXUM
eXume: B
P . 3anyLueH), ypoBeHb CUrHana Ha ABoHbIX LdpoBsbIx Bbixogax HU3KNN. BHelwHee noakroueHmne K
umcpoBoi
CM. Huxe. noruke v (unu)
BbIX0O[,
DyHKUMOHAabHaAsi 6e30M1acCHOCTb OTHOCUTCS K TOMY, YTO HAXOAUTCS BHYTpU 060pynoBaHmIo.

pobota UR. VHghopmaLmto 0 BCTPOEHHOU hyHKLM 6€301acHOCTY CM. Huxeb.
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UNIVERSAL ROBOTS 19. Tabnuua dyHKLUMIn 6e30nacHoCTy

Ob, peon

«Po6ot UR He B
OrpaHU4eHHOM

pexumen:

umcpoBoi
BbiX0f,

Tabnwua 1,
CHOCKHU

Korpa po6oTt HE HaxoamTca B OrpaHUYEHHOM peXUME (Mnu OrpaHNYeHHbI
PEXMM He 3anyLLEeH), Ha YPOBEHb CUrHana ABONHbIX LMPOBbLIX BbIXOAAX
HU3KWN.

OueHka hyHKUMOHabHOV 6€301acHOCTY OTHOCUTCS K TOMY, YTO HaxoamuTCs

BHellHee nogknioyeHne K
TI0rMKe 1 (Unu)

5 o6opynoBaHuto.
BHYTpu poboTta UR. VIHghopmaLmto 0 BCTPOeHHOU hyHKLm 6€30nacHOCT CM.

HM)Kee.

1 O6MeH flaHHBIMI MeX/y NOLIBECHBIM MyNbTOM 06yUeHIsl, KOHTPONMEPOM U BHYTPU po6oTa (MeX/1y COUNeHeHNSMN)
cooTBeTCcTBYeT SIL 2 Ans AaHHbIX cucTeMbl 6e3onacHocTy cornacHo IEC 61784-3.

2MopTeepxaeHme Estop: curHan kHonku EStop NoABECHOrO NyNibTa 06yYeHNst OLEHNBAETCS B MOABECHOM MysibTe
o0byyeHus, a 3aTem nepepaeTca’ Ha KOHTponnep 6e3onacHOCTU NocpeacTBOM obMeHa AaHHbIMU SIL2. YTo6bl NpoBepUTh
paboty Estop nogsecHoro nynbTa o6yyeHus, HaxmuTe KHonky Estop n y6eautecs, 4to npovcxoamT Estop. Takum
06pa3oM MOXHO NMOATBEPAUTD, UTO EStop noakstoyeH K NoaBECHOMY MyNbTy 06yyYeHUs U OYHKLMOHUPYET AOMXKHbIM
ob6pa3om, a noABECHON NynbT 06y4eHUs NOAKITOYEH K KOHTpONnepy

3 Ecnu chyHKLMs 6e30MacHOCTM PoGOTa KMHTErpUpOBaHay» UK «CBA3aHa» C BHELIHUM 060pY/0BaHUEM, YCTPOHCTBaMM
unu norukoi, To PFH nony4yeHHol B pe3ynbTaTte 3TOro UHTErpupoBaHHoN yHKLMM 6e30nacHOCTU NpeacTaBnseT cobon
CyMMy Bcex 3HayeHuin PFH, Bkntoyan 3HaveHne PFH cyHKummn 6e3onacHocTv poboTa.

4 KaTeropuu octaHoBa cornacHo |EC 60204-1 (NFPA79). B cootsetcTum ¢ IEC 60204-1 ansi Estop pa3peLueHb! ToNbko

kaTeropuu octaHoBa O u 1.

* OcrtaHoB kaTeropuin 0 1 1 NpMBOAUT K OTKIHOYEHUIO MUTaHWUS NPUBOAOB, NPUYEM oCcTaHOB kaTeropuu 0 siBnsieTcs
HEMEOJTEHHbIM, a octaHoB kaTeropun 1 — KOHTPONUPYyEMbIM (HanpuMep, 3ameeHne A0 OCTaHOBKU C
nocneayoLLMM OTKIIOYEHMEM NUTAHUS NPUBOLOB).

* OcTaHOB KaTeropmm 2 — 3To 0CTaHOB, Npu KOTOpoM nuTaHue npusogos HE OTKITIOYAETCH. OctaHoB
kaTeropuu 2 onpeaeneH B IEC 60204-1. Onucanus STO, SS1 1 SS2 npuseaetsbl B IEC 61800-5-2. Y po6oTos
UR npu ocTaHoBe KaTeropuu 2 TpaekTopusi COXpaHaeTCs, a NMTaHne NpuBOAOB NOCIe OCTaHOBa He

OTKNK4aeTco.

5 Crnepyet ucnonb3oBaThb hyHKLMM Ge3onacHocTn «Bpemsi ocTaHoBa» 1 «PaccTosiHue ocTaHoBay. [pu nx
MCMONb30BaHUM HET HEOBXOAMMOCTH B NEPUOANYECKO NPOBEPKE BbINOMHEHUSI OCTaHOBA.

6 [nsi OLEeHKM BCTPOEHHOW (DyHKLMOHANbHOM 6€30MacHOCTM C BHELLHEN CUCTEMOW YNpaBneHusi, CBA3aHHOM C
6e3onacHocTblo, Ao6aBbTe PFH 3TOro cBAzaHHoro ¢ 6e3onacHoCTbio BbixoAa kK PFH BHeLWHe cucTembl ynpasneHus,

CBSi3aHHOI ¢ 6e30NacHOCTbI0.
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191.Tabnuua la

N3meHeHue 3aTtparvBaembie
HaCTpoek OnueaHme 3NIEMEHTBI

napametpoB ®b
B OrpaHU4YeHHoM

KOHurypauum

OrpaHuyeHHas KOHGUrypaLumsi MoXeT 6bITb aKTVBMPOBaHA MIIOCKOCTbIO (FpaHuLen)

6€e30MacHOCTM (aKTMBUPYETCS Ha PacCTOSIHAM 2 CM OT MSIOCKOCTU, 3HAYEHUSI HACTPOEK
OrpaHMyYeHHON KOH(UrypaLmm oCcTMraloTcs B npegenax 2 CM oT NioCckocTh) Uim ¢
NMOMOLLIbI0 BXOAA aKTUBaLIMK (3Ha4YeHNs HacTpoek gocturatotcs B Tedenune 500 mc).
Korpa curHan BHeLWHUX NOAKMIOYEHNI UMEET HU3KUI YPOBEHb, 3amnyckaeTcst
orpaHuyeHHas KoHdgurypaums. [Npu akTuBaLmm orpaHmyeHHomn KoHdurypauun BCE
npepenbl orpaHuyeHHon KoHdurypaummn ctaHoATca AKTVBHbI.

OrpaHuyeHHasn KoHdUrypaums He siBnsietca yHKUmeln 6e3onacHocTu, a ckopee Po6ot
npeacTaensieT coboi U3MeHeHUe COCTOSIHMS, BAMsIOLLEe HA HACTPONKM CrieyHoLLImMX
npenenos yHKLMU 6€30MaCHOCTU: NMOSIOXKEHUE COUNEHEHMS], CKOPOCTb COUNEHEHUs],
npepen nonoxenuns LITU, ckopoctb LITU, ycunue LITV, MOMEHT, MOLLHOCTb, BpeMs
OCTaHOBKMW U pacCcTosHne ocTaHoBKU. OrpaHnyeHHasa KoHdurypaumsa — 3To cpecTBo
napameTpusaumm dyHKLMin 6esonacHocT B cooTBeTcTBUM C ISO 13849-1. Bece

3Ha4yeHnA napameTpoB HeO6XOD.I/IMO npoBepuTb U NOATBEPAUTbL Ha NpeaMeT TOoro,

NOAXOASAT M OHU AN1A NpUIoXeHus poboTa.

C6poc 3atparuBaembie
Onucanve

3awuThl 3MeMeHTbI

Ecnv HacTpoeH npefoxpaHnTenbHbIA COPOC U BHELLIHWE NOAKIMIOYEHUS NMEPEXOAST C HU3KOro
YPOBHSI Ha BbICOKWI, NpefoxpanHnTenbHelii octaHoB CBEPACBIBAETCA. Bxop 6e3onacHocTu Po6ot

aKTusmpyet pooc d)yHKLl,MVI 6e30nacHOCTM npenoxpaHuUTenbHOro oCTtaHoBa.

BXO[L, 3atparuaemuie
Tpexno3uunoHHOro CILEETIE 3NEeMEeHTbI
ycTpoWicTBa , ,

Korp,a CUTHas Ha BHELWHUX NOAKITIYEHNAX YCTPOUCTBA BKITKOYEHUA UMeeT HU3KNU
BKIo4yeHua

YPOBEHb, 3anycKaeTcsa NpefoXpaHnTenbHbIi ocTaHoB (PB2). PekomeHpauums:
1cnosnb3yiTe ¢ nepeknioyaTenemM pexmnmMoB B kayecTse Bxofa 6e3onacHocTu. Ecnun
nepeknioyaTenb PEXMMOB He UCMOb3YEeTCs U He MOAKITIOYEH K BXoAaM
6e3onacHocT, pexum poboTa GyaeT onpeaensiTbCs NoNb30BaTENbCKUM

o o L Po6ot
nHTepdencom. Ecnun nonb3oBaTenbCckuin UHTEPAENC:

* B «peXumMe BbINOJSIHEHUAY, yCTpOﬁCTBO BKJTKOYEHUNA He 6y,u,eT aKTUBHO,

* B «pexXvme NporpamMMMpoBaHus», yCTPOWCTBO BKIIOYEHUs ByAeT akTUBHO.
M3meHeHMne pexyrma Yepes nonb3oBaTenbCKuii UHTepdenc MoXHO

3aWmTUTb Naposiem.

PykoBopcTBo nonb3oBaTtens 216 URS8 Long PolyScope X

© Universal Robots A/S, 2009-2025. Bce npaBa 3alLMLLEHbI.



© Universal Robots A/S, 2009-2025. Bce npaBa 3aLLMLLEHbI.

R
UNIVERSAL ROBOTS

19. Tabnuua dyHKUMn 6e30MnacHOCTH

BXoa
nepekioYyeHus
pexuma

BxXoa
cBob6ogHoro
npueoaa

OnucaHue

3artparnsaemMbie

SN1eéMeHTbl

Korga curHan BHELHUX NOAKMHOYEHNIN UMEET HU3KUI YPOBEHb, AeCTBYET paboyunin
pexwuM (BbINOMHEHWE NPOrpamMMBbl UV aBToMaTuyeckasi pabota B aBTOMaTUYECKOM
pexwume). Ecniv ypoBeHb curHana BbICOKUI, AENCTBYET PEXMM NPOrpaMMUpPOBaHUs
(obyyeHusn). PekomeHaaLms: UCNONb3yNTe C YCTPONCTBOM BKITOYEHMS, HAanpumep, ¢
nopABecHbIM NynbTom 06yyeHus UR e-Series co BCTPOEHHBIM TPEXMO3NLMOHHBIM
YCTPONCTBOM BKITOYEHWS.
Mpu 06yYeHnmn (NporpamMmmmnpoBaHnmn) MakcumanbHas ckopocTb LT 1 nokTa nsaHavasnsHo
coctaBuT 250 Mm/c. CKOPOCTb MOXHO YBEINYUTL BPYYHYIO C MOMOLLbIO AIeMeHTa
MHTepderca «non3yHoK CKOPOCTW» Ha NOABECHOM MyJibTe, HO NOCIE aKTUBaLLMn

YCTPOICTBA BKIOYEHMUS OrpaHYeHNe ckopocTu ByaeT copolueHo fo 250 mm/c.

Po6ot

OnucaHue

PekomeHaauus: ncnonbyrte co BXOOOM Tpexno3numoHHOro yCTpoCTBa BKIIOYEHUS U

(vnn) MMNO ¢ 3PE. Ecnu curian Ha BXOOE cBo6ofHoro npneoaa BbICOKUI, pO6OT NEpeXoanT

B pexum cBo6OAHOrO npueoa npu BbINOJIHEHUN CneayoLnx yCJ'IOBI/Il7IZ

» KHonka MNMO ¢ 3PE He HaxaTa.

*  BXO[, Tpexno3numoHHOro ycTponcTaa BKoUeHNs MMbo He HaCTpoeH, 6o He

Haxart (curtan BXOOA Huskun).

3aTtparuneaemMble

SJIeMEeHThI

Po6ot

19.2.Tabnnuya 2

OnucaHue

CoBMecTHas
pa6oTa*
pepakuus
2011 r., n.

5.10.2
*B1SO 10218:2025

TEPMUH
«COBMeCTHasi

paboTa» yaaneH

Po6oTbl UR cootBeTcTBYtOT cTaHaapTy 1ISO 10218-1:2011 n npumennmbim yactam ISO/TS 15066. BaxHo noHumarTsb,

yTo 6onbluas Yactb ISO/TS 15066 npefHa3HaveHa Ana cOOpLUMKOB, a He Ansa npoussoauTenei pobotos. ISO 10218-

1:2011, nyHkT 5.10, onucbiBaeT 4 MeToa COBMECTHO paboTbl (CM. HUXe). BaxHO NoHMMaTb, YTO 3TO OTHOCUTCS K
MPUNOXEHUIO B ABTOMATUYECKOM pexume.

MeTton

KoHTponupyembin
OCTaHOB C pacyeTHoOMN

6e30nacHOCTbIO

MosicHeHne

YcnoBue ocTaHOBKU, NPY KOTOPOM MO3WLMsS
YOEepX1BaEeTCs B NOKOE U KOHTPONUPYeTCs Kak
dyHKUMA 6e3onacHocTu. [ina octaHoBa
KaTeropvu 2 paspelleH aBTomMaTuyeckuin copoc.
B cnyyae c6poca n BO306HOBMNEHNSA paboThbl
rocre KOHTPOSIMPYEMOro OCTaHOBa C PacYeTHOM
6e3onacHocTbo cM. ISO 10218-2 n ISO/TS
15066, nockonbKy BO306HOBNEHMWE HE [OSTXHO
€03/aBaTb OMaCHbIX YCIOBUN.

NPUMEYAHVIE. B ISO 10218-2:2025 atoT
TEPMUH U3MEHEH Ha OCTaHOB KaTeropum 2, 3a
KOTOpbIM crieflyeT (hyHKLMsA 6e30nacHOCT C

KOHTPOJIMpyEeMbIM COCTOAHNEM MOKOA.

OCTaHOB C pacyeTHON

6€30MacHOCTbIO.

pac4eTHou 6e30r1acHOCTbI» bl

ynpasrieHue ¢ BEAeHNEM BPYYHYIO

pasgenenusi (KCP) u orpaHnyeHne

Po6oTtbl UR e-Series n UR Series

MpenoxpaHnTenbHbIN OCTaHOB

po6oToB UR — 3T0 KOHTpONMpyeMmbiii

BISO 10218-1:2025 repmuH

«KOHTPOSINPYEMbIii OCTaHOB C

ucknoyeH. Ectb Tonbko Tpu metona

COBMECTHOIO IMpuUIioXeHus:

(YBY), KOHTPOIIb CKOPOCTU U

motLyHocTu u ycunus (OMY).
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CoBmecTHas MeTon MosicHeHne UR e-Series
paborTa, . .
3T0, Mo CyTU, HenocpeACTBEHHbIN MHAUBUAYANbHbIN
penakuus p
KOHTpOJSIb B cryyae, korga pobot B
2011 r., n.
aBTOMaTU4YECKOM PEeXUME.
5.10.3 o6
OpyLOBaHVe A8 BeAEHUS BPYYHYIO JOMKHO
*B1SO 10218:2025 YA An Ben PYHylo A Po60TI UR He NOAAEpXHMBAIOT BEaEHHe
pacnonaratbCsl B6/IM31 KOHLEBOro .
TEPMUH BPYYHYI0 A7 COBMECTHOMN paboThl.
NCNOJIHUTENbHOI O OpraHa 1 AO0JIXXHO UMETb!:
«COBMeECTHas [Onsa po6otoB UR npenycmoTpeHo
— KHOIMKY aBapuitHOro OCTaHoBa;
pa6oTa» yaaneH BepneHve 3 obyuyeHue C BeleHNEM BPYUHYIO
— TPEXMO3ULMOHHOE YCTPOICTBO BKITOYEHUS; .
BPYYHYt0 (cBOGOAHBIN NPUBOA), OAHAKO OHO
— (hyHKLMIO KOHTPOMNMPYEMOTO OCTaHOBa C
. npefHa3HayeHo A IPorpaMMUpOBaHUst
pacyeTHoI 6e30MacHoCTbIo,
. B py4HOM pexuMe, a He Asis COBMECTHOM
— HacTpamBaemyto YHKLMIO KOHTPONUpyemMoi
. paboTbl B aBTOMATUYECKOM pexmme.
CKOPOCTM C pacyeTHoi 6e30MacHOCTbIO.
Cm. Tpebosarus ISO 10218-2:2025, 5. 14, Bknoyas
UCIONb30BaHWe yAepXaHus 47151 3arycKa unm
TPEXMO3ULMOHHOTO YCTPOVCTBA BKITOYEHUSI.
CosmecTHas MeTop MosicHeHne UR e-Series
pabota*
KCP — 310 nopaepxaHue po6otom
pepakuusa
20111 1 pa3aensiioLLero pacCTosiHUS OTHOCUTENBHO [LnA ynpoLueHus pa6oTbl 30
. M.
5.10.4 onepaTtopa (4enoseka). ATo genaercsa nyTem po6oTsl UR MOryT nepeksiiouatscst
“B1SO 10218:2025 KOHTpOSSA paccTosiHUA MeXay cucTemon po6ota n MeXay AByMs Ha6opamu
TepMH BXOAALLMMU B 30HY 0BHapyXeHWsi 06 bekTamm ¢ napameTpoB Ans yHKLMiA
«COBMECTHaS! Uenbto obecneumts MMHMMAITBEHOE 6e30MacHOCTY ¢ HAaCTpanBaeMbIMM
pa6oTa» yaaneH SAWMTHOE PACCTOAHUE. npegenamMu (HopManbHbIMU 1

OB6bIYHO 3TO JOCTUIAETCH C MOMOLLbIO OrpaHVI"IeHHbIMVI). CMm. pasgen

[eTeKTOPHOro 3aLmTHoro o6opyaoeanus (430): «OrpaHUIEHHbIil PEXIM.

HarnpuMep, 3T0 MOXeT GbITb Nla3epPHbI 3aLUUTHBIN HopmaribHas paboTa MOXeT GbiTh

cKaHep, KOTOpPbI 06HapyXnBaeT BXOXAEHVE B BO30GHOBIEHa, KOTMIa BXOX/EHNE B
30HY cuctemMbl pobota. Takoe 30 Bbi3biBaeT 30Hy po6oTa He 0BHapyxeHo. Takxe
OykKum 1. OuHamuueckoe uameHeHe napameTpos | OrPaHWYeHHbIN HaGop napameTpos
orpaHuumnBatoLLmx yHKLWIA MOXeT 6bITb 3anyLLeH NNOCKOCTAMM U
6e3onacHocT
6e3onacHocTu. rpaHvuamMm 6e3onacHocTH.

KOHTPOMS CKOPOCTH
2. ycriosue KoHTponMpyeMoro ocTaroa c | C PoGOTaMin UR MoXHo ncrnone3osats

1 pasgenenus (KCP)
pacyeTHon 6e30MacHOCTbLIO. HECKOJTbKO 30H 6e30MacHOCTHU.

Hanpumep, ogHa 30Ha MmoxeT
Mpu 06HapyXeHUN BXOXAEHNS B 30HY
. MCNONb30BaTbCA ANS «OTPAHUYEHHbIX
o6HapyXeHUs 3aLMUTHOrO YCTPOWCTBA U ee
HaCTpoeK», a rpaHnLLa Apyron 30Hbl —
nokuaaHust poboTy paspeLuaeTcs
B KayecTBe BxoAa Ans

a.
BO306GHOBUTL «60nee BbICOKNE» NPEOXPaHUTENBHOTO OCTaHOBA

06bluHble Npeaens! yHKLMM poora UR.

6e3onacHocT B cnyyae 1 Bblwwe,
OrpaHuyeHHble Npeaenbl Takxe MoryT

b. BO306GHOBUTb pa60Ty B Cnyyae 2 Bbilwe. BKJOYATb B cebs orpaHuYyeHHble

[lns cnyyas 2b Tpe6oBaHMs No BO30GHOBNEHMIO HaCTPOVKM AiNnA NPEAerios BpeMeHi n

paboThl Mocne KOHTPONMPYEMOro 0CTaHoBa C PacCTOAHNA OCTAHOBKM — C LieNbIo

pacueTHolt 6e3onacHocTbio cM. B 1ISO 10218- YMEHbLIGHIA paGouelt 30HbI 1
2:2011 n ISO/TS 15066 nnu 1ISO 10218-2:2025, 38HMMaeMOro NpoCTpaHCTea.

5.14, npunoxeHune M n npunoxexune N.
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19. Tabnuua dyHKUMn 6e30MnacHOCTH

CoBMecTHas
pa6oTa*
pepakuus
2011 r., n.

5.10.5
*B1SO 10218:2025

TEPMUH
«COBMeCTHasi

paboTa» yaaneH

MeTon

OrpaHuyeHve
MOLLIHOCTU 1
ycunusa (OMY)

MoscHeHne

Peanuzauuns OMY 3aBucuT OT NponsBoanTens
po6oTa. KoHCcTpyKkumsi po6oTa v (unu) yHKLmum
6e3onacHocTy GyayT orpaHnuMBaTh Nepeaavy
9Heprum ot poboTa K Yenoseky. [1pn NpeBbiLLEHNN
Kakoro-nmbo orpaHu4eHns napameTpoB NPOUCXOANT
OCTaHOB.

Mpumenenne OMY TpebyeTt yueta MPUNTOXEHNA
POBOTA (Bkntovas pabounii opraH n
obpabaTtbiBaeMble fieTanu) Takum o6pasom, 4Tobb!
BO3MOXHbIi KOHTAKT HE MOT MPUBECTYW K TpaBme. B
npoBeeHHOM UCCNENOBaHUM OLEHNBANOCh fABMeHNE
no NMNOABJIEHUA 6onu, HO He TpaBMbI.

Cwm. npunoxenune A. Cm. ISO/TR 20218-1 «Paboune
opraHbi» UM ISO 10218-2:2025, 5.9.

UR e-Series

Po60oT1bl UR — 310 po60Thi C
OrpaHU4YeHMEM MOLLHOCTY U YCUNUSA,
creumanbHo pa3paboTaHHble ans
COBMECTHbIX MPUNOXEHUN U
npepgHa3HayeHHble ans
NPOMBbILLEHHBIX MPUIOXEHUN
no6oro poaa.

Po6oTbl UR cHabxeHbl hyHKUMAMU
6e30MacHOCTH, KOTOPbIE MOXHO
ncnonb3oBaTh AJ1A orpaHnuveHna
[BUXEHWSI, CKOPOCTH, MMMynbca,
CUMbl, MOLLHOCTU 1 T. . poboTa.

311 pyHKUMM Ge3onacHoCTH
MCMOMb3YIOTCA B NPUNOXeEHUN poboTa
LNSi CHUXEHUA [aBneHus u cun,
co3aaBaeMbIx paboymm opraHom u

3aroTOBKOM NPY KOHTakKTe.
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