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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.

UR10e 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, OGCJ'Iy)KVIBaHVIIO 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.

N3penua UR+ nogkntoyatotest K po6otam UR n 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.

PykoBofacTBo nonb3oBaTerns UR10e PolyScope X

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


https://www.universal-robots.com/manuals
https://www.universal-robots.com/manuals
http://www.universal-robots.com/plus/
https://plus.universal-robots.com/
https://academy.universal-robots.com/
http://myur.universal-robots.com/
https://www.universal-robots.com/products/ur-developer-suite/
http://www.universal-robots.com/support

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

I
UNIVERSAL ROBOTS

®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.

UR10e PolyScope X
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2. OTBETCTBEHHOCTb M NPeayCMOTPEHHOE NpUMEHEHNE UNIVERSAL ROBOTS

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.

PykoBofacTBo nonb3oBaTerns 13 UR10e PolyScope X
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UNIVERSAL ROBOTS 2. OTBETCTBEHHOCTb U MPeayCMOTPEHHOE MPUMEHEHE

A

NMPEAYNPEXAEHWE

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.

UR10e PolyScope X
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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.

NMPEAYNPEXAEHUE

He mogudmumpynte TopueBble KpbILKU poboToB e-Series. BHeceHne
N3MEHEHWI MOXET CO34aTb HEMpPeABUAEHHbIE PUCKU. ABTOPU30BaHHas
pa3bopka v noBTopHas cbopka [osXHa BbINOMHATLCS B cepBUCHOM LieHTpe UR
NNy KBanuduLMpoBaHHbIM NEPCOHANOM B COOTBETCTBUM C aKTyalnbHON BEPCUEN
BCEX COOTBETCTBYHLLMX PYKOBOACTB MO 06CNyXNBaHNIO.

PykoBofacTBo nonb3oBaTerns 15 UR10e PolyScope X
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3.Baw poborT

UR10e PolyScope X
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31.TexHnyeckune xapaktepuctmukm URIOe

Tun poboTa

UR10e

MakcuMarnbHas nosie3Has Harpyska

10 kr/ 22 doyHta nnn 12,5 kr/ 27,5 doyHTa

OxBaTt

1300 mm / 51,2 pronma

CteneHu cBoboapl

6 BpaLlaoLLmMXCca COeANHEHUN

MporpaMmmMmupoBaHue

WHTepdeirc PolyScope 5 Ha 12-a10MMOBOM CEHCOPHOM
3KpaHe

Wnn nntepdenc PolyScope X Ha 12-atorimoBom
CEHCOPHOM 3KpaHe

OHepronoTpebneHuve (cpegHee)

615 BT
Mpn6n. 350 BT npun ncnonb3oBaHWu TUMUYHON
nporpaMmeil

[dnana3oH TemnepaTyp OKpyXatoLen cpeabl

0-50 °C. Npu TemnepaType OKpyxatoLlen cpeabl Bbille
35 °C po6oT MOXeT paboTaTb C MOHUXEHHON CKOPOCTbIO
1 NPOU3BOAUTENBHOCTbIO.

DyHKUMM 6e30MnacHOCTH

17 npooymaHHbIX yHKUMI 6e3onacHocTu. PLd,
kateropus 3, B cootBeTcTBUM C: EN ISO 13849-1.

Knaccudukauus IP

IP54

Wym

MaHnunynsatop po6ota — meHee 60 gb(A)
Bnok ynpasnenuns — meHee 50 o5(A)

nOprI BBOOa-BbiBOOA MHCTPYMEHTa

2 unchpoBbIX BXoAa, 2 LMPPOBLIX BbIX0Aa, 2 aHaNorosbIX
BXoga

MoLHOCTb 1 HanpaxeHne NCTOYHUKa NUTaHnA
Ons BBOAa/BbIBOAA MHCTPYMEHTa

2 A (oBa koHTakTa) 1 A (oavH KoHTakT) & 12 B/24 B

TOYHOCTb CUITOMOMEHTHOrO AaTymKa

55H

CkopocTb

OcHoBaHue 1 nne4veBoe couneHeHne: makcumym 120 °/c.
Bce octanbHble couneHeHna: makce. 180 °/c.
WHctpymeHT: Mpubn. 1 m/c/ Mpubn. 39,4 prorimalc.

C1abunbHOCTb no3nunmoHnpoBaHnaA

1+ 0,05 mm /£ 0,0019 gronima (1,9 mun) cornacHo ISO
9283

[nana3oHbl cycTaBoB

1360 ° ana Bcex couneHeHnn (3a CKMYEeHneM FOKTS:
160 °)

dyTNpuHT @190 mm / 7,5 nronma
MaTepuansl AntomuHun, PC/ASA nnacTtuk
Bec maHunynatopa pobota 33,3 kr/ 73,5 pyHTa

YactoTa 06HOBNEHMSA CUCTEMBI 500 Iy,

Pasmep 6noka ynpasnexus (LU x B x T')

460 mm x 449 mm x 254 mm / 18,2 pronima x 17,6 grorima x
10 grorimoB

nOprI BXxopaa/Bbixoaa 6rnoka ynpasrneHua

16 undposbix Bxoaos, 16 undgpoBbIX BbIXOO0B, 2
aHarnoroBbIX BXo/a, 2 aHanoroBbIX BbIXoaa

Bxofbl/BbIX0Abl UICTOYHUKA NUTAHMA B Gnoke
ynpasJieHuA

24 B 2 A B 6510Ke ynpaBneHus

O6LweHne

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

Cesasb C WHCTPYMEHTOM

RS

NcTouHUK nuTaHna 6rioka ynpaeneHus

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

PyKOBO,EI,CTBO nonb3oBaTend
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HomMuHanbHbIN TOK KOPOTKOro 3aMblKaHUSA
(SCCR)

Ka6enb MMNO: oT nogBecHoro nynbTa
06yyeHus K 610Ky yrnpaBrneHus

200 A

4,5m/177 ploimoB

CraHpapTHbin (PVC), 1 m (39 gronmos) x 12,1 mm
CranpapTHbivi (PVC), 3 ™ (118 gronmos) x 12,1 mm
CrtaHgapTtHbii (PVC), 6 M (236 prorimoB) x 12,1 mm
Kabenb poboTa: MaHunynAaTop poboTa K 6roKy | Crauaaptheiit (PVC), 12 m (472,4 froiima) x 12,1 Mm
ynpasneHua (OI‘ILI,VIVI) Bbicokor rubkoctu (MY), 6 m (236 aronmos) x 13,4 Mm
Bbicokow rubkoctu (MY), 12 m (472,4 pronma) x 13,4 mm
Bbicokoii ruékoctu (MY), 6 m (236 atoinmoB) x 14,6 mm
(ny),

Bbicokoi rubkoctu (MY), 12 m (472,4 aroima) x 14,6 mm

3.2.4T0 B KOpObOKE

Copepxumoe * Manunynsitop pobota
kopoGoK * 610K ynpaBneHus
* MOABECHOM NyNbT 06y4eHns unm nogBecHom nynbT 06yyeHus ¢ 3PE,
* KPOHLUTEWNH AnsA yCTaHOBKM 6roka ynpaBneHus,
* KPOHLUTEWH Ans yCTaHOBKU NOABECHOTO MynbTa 06yyveHuns 3PE,
* KJI0Y AN OTKPbITMA B6roka yrnpaeneHus,

* kabenb ons nopknoyeHnsa maHunynsaTopa poboTa n 6510ka ynpaBneHus
(pa3nuyHble BapuaHTbl B 3aBUCUMOCTY OT pa3Mepa po6oTa),

* ceTeBol Kabenb unu kabenb NMTaHUs, NOAXOAALLMIA ANs BALLEro pernoHa,
* KoOnbLEeBas UM nogbemMHasi cTpona (B 3aBMCUMOCTM OT paamepa poboTa),
* apanTep kabens MHCTpYMeHTa (B 3aBMCUMOCTM OT Bepcun poboTa),

* HacTodllee pyKkoBoACTBO.

3.21. maHnnynaTtop poboTa

O maHunynaTope CouneHeHusi, oCHOBaHMWeE 1 cbnaHeL, Ans NoACOeAMHEHNUS UHCTPYMEHTA — 3TO
poboTta OCHOBHblE KOMMOHEHTbI MaHunynaTopa pobota. KoHTponnep koopauHupyet
[BVIXEHVE COUSIEHEHNI, KOTOPOE MO3BOJIAET NepemMellaTb MaHunynAaTop poboTa.

Ecnu npukpennTb pabounii opraH (MHCTPYMEHT) K chnaHuy Ans noacoeanHeHns
MHCTPYMEHTa Ha KOHLLe MaHunynstTopa, po6oT CMOXET MaHUMyN1poBaTb 3aroTOBKOWA.
HekoTopble MHCTPYMEHTLI UMEeIoT onpeaesieHHoe Ha3HayeHue, BbIXoasLiee 3a
npeaesibl MaHUMNyMPOBaHWS AeTarnblo: UX 3aaayeint MOXeT GbiTb KOHTPOSb KayecTBa,
HaHeceHue Kres, cBapka u T. 4.

UR10e PolyScope X 18 PykoBoacTBO nonb3oBaTtens
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OCHOBHbIE KOMIMOHEHTbI MaHwurnysdaropa po6ora.

* OcHoBaHMe — 3T0 MeCTO, Ha KOTOpPOe yCTaHaBNMBaETCA MaHUMynATop poboTa.

* [1ney4yo v NOKOTb BbIMONHAT ABUXEHNSI 6OMbLLON aMnnnTyapl.

* 3anscTtbe 1 v 3ansacTbe 2: BbINOMHAT ABUXEHUSA Manon aMnnuTygpl.

* Ha3sansictbe 3 MHCTPYMEHT KpenuTca K onaHLy Ans NoAcoeANHEHUS MHCTPYMEHTA.
Po6oT npeacraenset cobon 4aCTUYHO YKOMMNEKTOBaHHOE 060pyi0BaHNE, MO3TOMY K HEMY

npunaraeTtca ,El,eKnapau,Mﬂ O COOTBETCTBMM KOMIMOHEHTOB. [1115 Kaxaoro npunoxeHuna
p060Ta HeOGXOﬂ,MMO npoBeCTN OLEHKY PUCKa.

3.2.2.6n0KynpaBieHUs

O 6noke Bnok ynpasneHua cogepXuT nopTbl NOAKMHOYEHUA U BXOAbI Y BbIXOAbI KOHTpOnepa

ynpaBneHus (Bx0Lbl/BbIXOAbI), UCNONBb3YEMbIE B YCTAHOBKaX 1 NporpaMmmax MaHunynsatropa pobora.
[MopTbl NOAKNIOYEHMSA UCNONB3YIOTCA A8 BHELHUX NOAKM0YEeHU. Bxoapbl/Bbixoap!
NpeacTaBnstoT co60M rpynnbl ANEKTPUYECKUX MHTEPdENCOB, UCMONb3YeMbIX AJs
obecneyeHns CBA3M U KOHUrypaumu.

PykoBofacTBo nonb3oBaTerns 19 UR10e PolyScope X
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[NopTbl BHELLUHUX MOAKITHOHEHWM.

Safety Remote Power Configurable Inputs| |Configurable Outputs Digital Inputs Digital Outputs
§' 24V 12v|l PWR' 24v(H|[24v|H ov|H|/ov | H||24V/H||24VvIH ov|H||ov| il
[0 fm| |ono[m] eno(m] [cio[m]|[ci4|[m]| [coo|m||cos|m] [pio|m|[oi4|m]| [poo[m|[pos[m
o |24V ON |H| |24V 24v(H|[24v|H ov|H|/ov | H||24V/H||24VvIH ov|H||ov il
E Ell OFF|H| | OV Cll1|H||CI5|H| [CO1|/M||CO5/H| (DI1|(lM||DI5(H| |DO1|/H|[DO5 M
§- 24V 24v(H|[24v|H ov|H|/ov | H||24V/H||24VIH ov|H||ov il
-E; SI10 “Clalel=]> Cl2(H||Cl6|H| |CO2|H|[CO6/H| |DI2|H|(DI6|H| DO2|H ||DO6|H
d?.), 24V ola ala|d|2]||24v|H|[24v(E ov|H|/ov|(H||24V/H||24VIH ov|H||ov il
HER HH N NMNN C3 H||C7(H|H |CO3M|CO7H| |DI3M|D7(H| DO3/HM|DO7 N

[pynnbi BXo[40B/BbIXOA0B.

Moapo6Hoe onvcaHne NOpPTOB NoAKIoYeHUs 6r1oKa ynpaBneHns 1 BXOA0B/BbIXOA0B
KOHTpOJIfiepa CM. B pa3ferne «YCTaHoBKay.

UR10e PolyScope X
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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.

PykoBofacTBo nonb3oBaTerns 21 UR10e PolyScope X
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O630p KHonka nuTaHus

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

Knonku 3PE

L Dbd =

UR10e PolyScope X 22
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CBo6oaHbli Mop kaxpow kHonkow 3PE pacnonoxeH cumeos pobota co cBo60AHbIM MPUBOAOM, Kak
npveog rokKasaHo HuXe.

PykoBoacTBO nonb3oBartens 23 UR10e PolyScope X
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® YyHKUUM KHONOK NynbTa ob6yueHusa ¢ 3PE

OnucaHue |

@

YBEAOOMIEHUE

KHonku 3PE akTUBHbI TOMBKO B py4HOM pexume. B aBTomaTuyeckom

pexume Ona ABUXEHUA po6oTa He HYXHO HaxnmMaTtb KHomky 3PE.

Tabnuua HUXe coaepXuT onmcaHune dpyHkumin ans kHorok 3PE.

MonoxeHue OnucaHue OencTBue
[BuxeHune poboTa
OCTaHOBJIEHO (B PyYHOM
Ha kHonky 3PE HeT (8 py
pexume). NutaHue ¢
0 OTnyweHa naeneHus. OHa He
MaHunynstopa poboTa He
Haxara.
CHATO 1 TOPMO3a OCTalTCA
OTMYLLEHHBI.
Ha kHonky 3PE
OcrtaHoBUTb NPUIOXEHO
po6oTa B MonyHaxaTne HekoTopoe lMo3BonsAeT BbINONHEHNE
HopmanbHOM 1 | (J1érkun nasnenHue. OHa BaLleun Nporpammebl, korga
ynpaBnsemMom 3axBarT) Haxara go po60T B pyYHOM pexumme.
pexume. cpenHero
NOMOXEHMA.
Ha kHonky 3PE
MonHoe y IBuxeHune pobota
NPUIOXeHO
HaxaTtne OCTaHOBJIEHO (B py4YHOM
3 . nosfiHoe AaBneHue.
(CunbHbIN pexume). Po6ot B 3PE
OHa HaxaTa oo
3axBar) ocTaHoBe.

ynopa.

OTﬂyCKaHVIe KHOMKN

HaxaTtune KHonku

UR10e PolyScope X
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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 @

dKkpaHa 1. HaxmuTte 3Ha4yok 3D Ha NeBOn NaHenun NHCTPYMEHTOB.
OTKpoeTcs TpexMepHbI BUA Ha MaHunynaTop poboTa B koopauHatax X, Y, Z.
2. Y106kl yBENMUNUTL 06MacTb 3D-BMAaa, CBEpHUTE NPABOE BbIABUXHOE MEHIO C
NMOMOLLI0 NPaBOW NAaHENN UHCTPYMEHTOB!

. +
€

Ha>XMUTE 3HA4Y0K «I"IepemeUJ,eH ne»,

OBaxabl HAXMUTE Ha 3HAYOK CTPYKTYpbl NPOrpaMmbl,

OBaxAbl HAXMUTE Ha 3Ha4oK «[ obarnbHble nepemMeHHbIe».

_ Program name
= B pefault a2

oo
oo Preview

Applcation
Relative To
TCP Offset Nome: base:
(i) Name: Tool_flange Position
Program Yo X-189.6 mm
¥:-609.7 mm
¥.00mm
2:2610mm
%] Z.00mm
Orientation
30 RX:0.00*
RX: 007
RY:000° RY: 178,55
Q OG0 RZ:223°
Operator N Base
Payload

9171°
0.000kg

Shoulder
98.96 ©

Center of
Gravity

X:00mm Elbow
¥:0.0mm AT
Z.00mm Wrist1

4629

Wrist2
9139°

Wrist3
178"

Robot State
Off

PykoBofacTBo nonb3oBaTerns 25 UR10e PolyScope X
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MakeTt WHTepdenc PolyScope X pa3geneH Ha YacTu, Kak Moka3aHo Ha CriefytoLeM PUCYHKE:!
3KpaHa
Program name
= =] Default
oo
oo Preview
Relative To
TCP Offset Name: base
EI Name: Tool_flange P Position
Program O X:-189.6 mm
¥:0.0 mm ¥:-609.7 mm
Z:261.0mm
? oomm Orientation
X000 RX:-0.07 "
RY:0.00° . RY: 17855
2 RZ:0.00 : RZ:223°
Operator Payload N Base
D 9171°
centerof Shoulder
Gravity $8.96 "
X:0.0 mm Elbow
¥: 0.0 mm -126.22"
Z:0.0mm Wrist 1
-46.29 *
Wrist2
9139"
Wrist 3
178"
Robot State
Off

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

CopepXuT nanky ans 3arpy3ku, co3naHus U pefakTupoBaHusa NporpaMm 1 focTyna
Kk URCap.

* JleBas naHenb MHCTPYMEHTOB — B 3e/1eHOi pamke. [pyroe HasBaHue — LEeHTP
HaBuraumm.

CopaepXuT 3HauKK 1 nons Ans Bbibopa 0CHOBHOMO 3KpaHa:
* 3Ha4yok «[ambyprepy,
* «[lMpunoxenHuney,
* [lporpamma
* CpeactBo 3D-npocmoTpa.
* «OnepaTtop».

® I'IpaBa;l naHesb UHCTPYMEHTOB — B CUHEeN paMKe. D,pyroe Ha3BaHWe — naHenb
MHOro3apga4YHocCTu.

CopepXuT 3Ha4vkM 1 Nons Ansa Belbopa aKkpaHa MHOro3aAa4yHoCTy:
* 3Ha4yok «O630p NnapameTpoB 6€30MacHOCTY,
* lMepemeleHne
* «CTpyKTypa nporpammsbi»,
* «I'nobanbHble NepeMeHHbIeY.

* HWXHUI KONOHTUTYN — B XenTon pamke. [lpyroe HasBaHue — naHesb ynpasreHus
po6oTom.

COD,ep)KI/IT KHOMKN AnA yrnpasiieHnAa COCTOAHUEM p060Ta, CKOPOCTbH 3anyCkomM u
BOCnpoun3BeaeHNEM rnporpamMmm.

UR10e PolyScope X
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Kom6uHaLmm OCHOBHOW 3KpaH 1 3KpaH MHOro3aaa4yHoCTU COCTaBMST KOMOMHaLMI0 paboumnx

3KpaHoB aKpaHoB poborTa.

3KpaH MHOro3aga4yHoCcT He3aBUCUM OT OCHOBHOI'O 3KpaHa, YTO NO3BOJIAET BbIMOJTHATb
oTAeNbHbIE 3a4a4N. Hanpmmep, Bbl MOXeETE HaCTpouTb nporpamMmmy Ha OCHOBHOM
9KpaHe, OgHOBPEMEHHO nepemMeLllad MaHunynAaATop po60Ta Ha 3KpaHe
MHOrosaga4HocCTu. 3KpaH MHOro3aga4yHoCT MOXHO CKpPbITb, €CJI OH HE HYXEH.

* OcHOBHoOI1 3KpaH

Copepxut nons n yHKUMM AN ynpaBneHns AencTBusiMm poboTa 1 ux KOHTpons.

* 3KpaH MHOro3aga4yHocTtu

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

_ Program name
= B Default

g8 Preview
Application

Relative To

TCP Offset Name: base

i}

Program

Name: Tool_flange Position

X:0.0mm X:-189.6 mm
¥:-609.7 mm
¥:0.0mm
Z:261.0mm
Z:00mm
Orientation
RX: -0.07
RY: 0,00 : ~ RY: 178.55

Q RZ. 0,00 3 Rz 223

= RX: 0.00

Wrist3
178"

Robot State

Off

Program
structure

{x}

Global
Variables

L)
5

Move

Move

Relative To
base

Translate

NN
X | || |

R ) @)

Joints TCcP Smart Skills

Active TCP

v Tool_flange

Rotate

NN

PucyHok 1.1: OCHOBHbIV 9KpaH v 3KpaH MHOro3aAaqyHocTu

Nokas u CKpbiTHne 1. YtobblI OTKPbITb 3KpaHa MHOro3aga4yHoCcTu, Ha>XXMnUTe Ha noboe none B

aKpaHa npaBoii NaHenm HCTPYMEHTOB.

MHOro3aga4Hoctu
OTKpPOEeTCA 3KpaH MHOro3aga4HoCTHu.

I'IpaBaﬂ NnaHes1b UHCTPYMEHTOB pacCLUMpUTCA A0 CepenHbl 3KpaHa, u

2. Ytobbl CKPbITb 3KpaH MHOro3aga4HocCTtu, HaXxXMuTe Bbl6paHHoe noneB

I'IpaBOI7I naHesN M NHCTPYMEHTOB.
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C eHCOpPHDbIN 3K

paH

OnucaHue

Wcnonb3soBaHue
CeHCopHoro
3KpaHa

CeHCOpHbIit 3KpaH NOABECHOro NyrnbTa 06y4eHnUsa onTUMU3MPOBaH AN
MCMNoJ1b30BaHNA B NPOMbILLITEHHbIX YCITOBUAX. L'|yBCTBI/ITeJ'IbHOCTb CEeHCOpHoro
3KpaHa noaBecHOoro nynbTa obyyeHus (B oTnnymne ot 6bITOBOIN SNEKTPOHNKN) Bornee
yCTOMYMBA B OTHOLLEHUN TaKNX (DaKTOPOB OKpYXaloLlen cpefpl, Kak:

* Kannu Bofbl 1 (Unn) oxnaxnaroLLen XuaKkocTu,
* pafMOBOJSTHOBOE M3MYy4EeHNE,

¢ gpyrue HaseAeHHble LWWyMbl B pa60qel7| cpepe.

YyBCTBUTENIBHOCTb CEHCOPHOrO 3KpaHa HaCcTpoeHa Tak, YTobbl n3bexaTb
OLWMBOYHBIX HaxaTun B nHTepdence PolyScope X 1 npeaoTBpatuTh HEHaMEpPEHHOE
nepemMelleHne poboTa.

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

Mpu xenaHun ans Bblbopa aMeMeHTOB Ha SKpaHe MOXHO KynuTb cTunyc. B
npeaplaoyLeM pasaene nepeyncrieHbl v onncaHbl 3HauYKu, BKNaaKu U KHOMKN B
nHtepdence PolyScope X.

3 HauykKu

3Ha4yku BEepXHero KOJIOHTUTya

3Ha4ok HasBaHuve

Onucaxve
Hoctyn K pasgeny «MeHeaxep cuctembl».

= Wms nporpammbl Mo3BonaeT co3naBaTb, U3MEHSATL, L06ABNSATL NPOrpamMmy 1

¢annbl URCap.

3Hau4Ku Ha NeBoi NaHenu UHCTPYMEHTOB

3Hayok HasBaHue

OnucaHue

MHdopmauumsa o Bepcum poboTa, cepuinHoM Homepe u

— [ononHutensHo .
— HacTponKax.
0o lMo3BonseT HanaguTb U CKOHPUIYPUPOBaTb MaHUMYNATOP
0o «lMpunoxeHney, poboTa 1 cuctemy 6e30nacHoOCTu, BKItovas paboyme opraHbl 1
0OMeH JaHHbIMMU.
[ X ]
Mporpamma [loCTyn K OCHOBHbIM 1 pacCLUMPEHHBIM NporpaMmmam poboTa.

@ «3Dvy,

Mo3BoNSET KOHTPONMPOBATL N PErYNUPOBaTh ABUXEHME poboTa
B KoopguHatax X, Y, Z.

UR10e PolyScope X

28 PykoBoacTBO nonb3oBaTtens



R
3. Baw po6ot UNIVERSAL ROBOTS
Q «OrlepaTop». [Mo3BonseTr ynpasJdaTb pO60TOM, ncnosib3yd npengBapuTesibHO
3anncaHHble nporpamMmmbl, n npocMaTpmBaTb CTaTyC po60Ta.

3Hayku B MeHIo «JlononHuTenbHo» (rambyprep)

3Ha4ok HasBaHue OnucaHne

Loctyn K pasgeny «MeHenxep CUCTEMBbI».
= MeHepxep cuctemsl Mo3BonseT co3naBaTtb, U3MEHATb, [OOABNATL NporpamMmmy 1
dannbl URCap.

OTob6paxaeT nHdopMaLuto o0 Bepcum poboTa 1 cepunHom
@ O nporpamme P opmauy P P P
HoMepe.
@ HacTDOKN HacTpaunBaeT napaMeTpbl CUCTEMbI, TaKMe Kak A3blK, ANHULLbI
P M3MepeHusi, Naposib U KoOHUrypaumsa cucteMesl 6e30nacHoOCTy.

- DYHKUMS, KOTOpas NO3BOSSET NPU HEOGXOANMOCTM NMPUMEHUTD
e Mepe3arpy3nTb N
HaCTPOWKM MO YMONYaHuIo, ornpeaeneHHbIe B MPUNOXEHNUN.
| Mo3BonseT BbINOMHUTL Nepe3anyck, OTKIYEHNE U BKITHOYEHME
3aBepLueHve paboThbl
nutTaHus poboTa.

3Hau4ku Ha NpaBoW NaHeNIn MHCTPYMEHTOB

3Hauok HasBaHuve OnucaHwne

JocTyn K akTMBHON KOHTPOJIbHOM cyMMe 6e30MacHOCTU 1
JAeTanbHbIM NapamMeTpaM BCex YacTen MmaHunynsatopa poborta.
Mo3BonAeT U3MEHNTL pabounii pexunm.

CCCC  O630p napameTpoB
CCCC o©e3onacHocTu

1 KomnnekcHas dyHKUmMA 4ns nepemelLeHnst poboTa, paboTbl C

2 MepemelleHne (byHKLMA A pemetu P P
couneHeHuamun, LUTW, conaHuem 1 ocHoBaHMeM.

= — OTobpaxaeT ynopsgo4eHHY CTPYKTYpY CO34aHHbIX NPorpamMm.

o= «CTpyKTypa nporpaMmmbl», P ynopaa y PYKTYPY CO3A porp

Mo3BonseT no6aBNATE MOAYN.

{X} «InobanbHble nepemMeHHblIe». ,D,OCTyI'I K UME€HaM 1 3Ha4YeHNAM B CO3aHHbIX NMporpamMmmax.
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3Ha4YKM U KHOMKK B HUXHEM KOJIOHTUTYNEe

3Hayok HasBaHue OnucaHue

YnpasnsaeT coctosHneM po6oTta. Koraa oH ctaHeT
KPACHbIM, HaxmuTe ero, 4tobbl poboT 3apaboTarn.

* YepHbli, NUTaHWe BbIKNoYeHo. MaHunynsatop
po6oTa HaxoAMTCS B COCTOSIHUM OCTaHOBA.

* OpaHxeBblii, 6e3aencTaue. NuTtaHne
MaHunynaTopa BKIIOYEHO, HO OH HE FOTOB K
paboTe.

* OpaHxeBbii, 3ab6nokmpoBaHo. MaHunynsatop
WMHuunanuamposatb po6oTa 3a6noKnpoBaH.

* 3eneHblin, HopmarbHoe cocTosiHue. [MuTaHue
MaHuUnynsTopa poboTa BKIOYEHO 1 OH FOTOB
K pabore.

* KpacHblit, owumnbka. PoboT HaxoamTca B
cocToaHUM cbos, Hanpumep aBapuUNnHOro
ocTaHoBa.

* CuHuii, nepexopn. PoboT MeHsieT CoCTOsIHNE,
HanpumMep oTnyckaeT TOPMO3.

Play 3anyckaet 3arpy>XeHHy nporpammy.
War Mo3BonseT oTpaboTaTb NporpaMmmy noLLaroBo.
Cron OcTtaHaBnumBaeT 3arpyXeHHylo nporpammy.

YnpaBnsieT cocTosHnem poboTta. Korga oH ctaHeT

Monayok ckopoctu KPACHbIM, HaxmuTe ero, 4yTo6bl poboT 3apaboTarn.

[Mon3yHOK BLICOKOCKOPOCTHOMO PYYHOro pexmnma
DOCTYMEH TONMbKO B PyYHOM pexume npwm
CKOH(UIYpPNPOBaHHOM TPEXMNO3ULMOHHOM
YCTPONCTBE BKIIOUEHUS. BbICOKOCKOPOCTHOM
PYYHOW peXnM NO3BOMAET MHCTPYMEHTY U NTOKTHO
BpeMeHHO paboTaTb CO CKOPOCTbIO Bbille npeaena
Mo YMOMYaHuIo.

Max ‘
250 mm/s |

BblcokocKopocTHOM
PYYHOW pexmm

UR10e PolyScope X 30 PykoBoacTBO nonb3oBaTtens
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3Ha4Ku Ha OCHOBHOM 3KpaHe

3Hayok

/P

N2

HasBaHue

lMepemecTuTb BBEPX

[NepemeCcTuTb BHM3

OTKaTnTb

OTMeHuUTb oTKaT

CKpbITb, OTMEHUTb CKPbITUE

KonupoBaTb

BctaButb

BblpesaTtb

Ynanutb

OnucaHue

MepemecTuTb y3en kKoMmaHabl BBEPX B AEPEBE NPOrpaMmbl.

MepemecTuTb y3en KoMmaHabl BHU3 B iepeBe NporpamMmb.

OTMeHUTb NocrnefHee NepeMeLleHne y3na KoMmaHabl B iepeBe
nporpammei.

OTMeHWTb OTKaT NOCIeAHEro nepeMeLLeHuns y3na KomaHabl B
[lepese Nporpammbi.

CKpbITb UM OTMEHUTb CKPbITWE Y3ra KOMaHbl B AepeBe
nporpammei.

CkonuvpoBaTb y3e/ KOMaHAbl B Apyroe AepPeBO NPOrpaMmbl.

BctaButb y3eJZ1 KOMaHObl B ipyroe aepeso nporpamMmbl.

Bbipe3aTb y3en komaHabl U3 epeBa nporpaMmmbl.

Ypanutb y3eJ1 KOMaHObl U3 AepeBa nporpamMmmbl.

PyKOBOﬂ,CTBO nonb3oBaTend
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4. Be30nNacCcHOCTb

OnucaHue

30ech NpMBOASTCA OCHOBHbIE NpaBuia TEXHMKM 6e30MacHOCTH, B TOM YNCHE BaXHble
coobLeHnsa cuctembl 6€30MacHOCTY U Baluy 0693aHHOCTH Npu paboTe ¢ poboToM.
B aToM pasgene He paccmaTpuBalTCA YCTaHOBKA Y MPOEKTUPOBAHNE CUCTEMBI.

41.06uwee

OnucaHue MpoyTtuTe 0bLLyto nHdopMaLumio No 6e30MacHOCTH, @ TaKXe MHCTPYKLMK 1
pekoMeHAaLmMn, KacatoLmecs OLeHKM pucka 1 NpeanonaraeMoro Mcrnonb3oBaHus. B
nocnepnywLWwmMx pasaenax onucbiBatoTcs U onpeaenstoTcs yHKUUK, CBA3aHHbIE C
6e30onacHOCTbO, 0COBEHHO BaXHble AJ151 COBMECTHbIX MPUIOXEHWIA.

é NMPEOYNPEXOEHUE

[nsi obecneyeHus 6e3onacHOCTU NepcoHarna u obopyaoBaHus
Heo6X0AMMO MPOBECTM OLEHKY PUCKa NPUMOXEHNS.

BHMMaTENbHO 03HAKOMbTECH C KOHKPETHBIMU TEXHUYECKUMM AA@HHbIMWU, OTHOCALLUMMUCS

K MOHTaXy 1 yCTaHOBKe, U pa3beputech B NpoLeaype NHTerpaumm 4o nepBoro

BKNtoueHus pobota UR.

OueHb BaxHO cobntogaTh Bce yka3aHusa no cbopke, KOTopble coaepXaTcs B CNeayLmx

pasfenax HacTosILLEero pykoBoaCTBa.
YBEOOMINEHUE
KomnaHusa Universal Robots oTka3biBaeTcs OT kakon-nnbo
OTBETCTBEHHOCTU, ecnn poboT (6510K ynpaBneHus C NOABECHbIM
nynbToM obyyeHuns unm 6e3 Hero) 6bin KakumM-NMb6o obpasom
noBpexXaeH, uameHeH unn moamcuumposaH. Universal Robots He HeceT
OTBETCTBEHHOCTU 3a yLUIEePO, NPUUYMHEHHBIN POBOTY UM MHOMY
obopynoBaHuto B pe3ynbTaTe ownboK NporpaMmMupoBaHus,
HecaHKUMOHNpoBaHHOro aoctyna k poboty UR 1 ero cogepxvmmomy nnu
HeuncnpaBHOCTM poboTa.

UR10e PolyScope X 32 PykoBoacTBO nonb3oBaTtens
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42.Tunbl coobweHnm 6e3onacHOCTH

OnucaHue Coo06LLeHns cncTeMbl 6€30MacHOCTH CNOMb3YHTCA AJ15 TOro, YTo6bl 0603HaUYNTD
BaXHyto MHcbopmMaumio. Ytobbl o6ecneumntb 6e30nacHOCTb M n3bexaTb TpaBMMPOBaHUS
nepcoHana nnn nospexaeHna n3genna, O3HaKoMbTeCb CO BCEMU COOGLLI,GHVIHMI/I. Twunebl
coobLeHnn 6e30nacHOCTV NPUBEAEHbI HAXE.

NMPEAYNPEXAEHNE

O603HayaeT onacHyo CUTyaLmto, KOTOpasi MOXEeT NMPUBECTU K CMepTU
UK cepbe3HbIM TpaBMaM, eClv ee He YCTPaHUTb.

NPEOYNPEXOEHWUE: SNNEKTPUYECTBO

O603HayaeT onacHyr cUTyaLuio, CBA3AHHYIO C 3MEKTPUYECKUM TOKOM,
KOTopasi MOXET NPUBECTU K CMepPTU UINK Cepbe3HbIM TpaBMaM, eciiv ee
He YCTPaHuTb.

NMPEAYNPEXAOEHUE: TOPAYAA MOBEPXHOCTb

O603Ha4YaeT onacHyo ropsiyyto NOBEPXHOCTb, KOTOpasi MOXET BbI3BaTb
TpaBMy B pe3ysibTaTe KOHTaKTa Unu npubnmuxeHns K He.

BHUMAHWE

O603HayaeT onacHyio CUTyaLmio, KOTopas MOXEeT NMPUBECTU K
TpaBMaM, eclvi ee He YCTPaHUTb.

> B B P

3A3EMJIEHUE

O603Ha4vaeT 3a3eMrieHme.

|||—

SAWUNTHOE 3A3EMITEHUNE
O603HavaeT 3almMTHOE 3a3eMIeHNE.

YBEOOMITEHUE

O603Ha4vaeT puck NoBpexaeHna 06opyaoBaHNUs UM MHOpMaLmio, Ha
KOTopyto cnenyet o6patuTs BHUMaHWME.

NMPOYTUTE PYKOBOOCTBO

0O60o3Ha4vaeT 6onee NoapobHyH MHpopMaLMIO, K KOTOpOW criegyeT
06paTUTLCH B PYyKOBOACTBE.

S = ®
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4 3. MpepoctepeeHna nnpeaynpeXxaeHms
obuLero xapakrepa

OnucaHue Cneayiolime npeaynpexmneHns MoryT NoBTOPATLCS, NOACHATLCA U AeTanM3npoBaThca B
nocrneayrLwyx pasgenax.

Q NMPEAYNPEXAOEHUNE
HecobniopeHne nepeuncneHHbIX HUxXe obLLMX MpaBui TEXHUKM 6e30nacHoCTy
MOXET NPUBECTU K TPaBMe Unn CMepPTH.

* YbepuTecb, 4TO MaHUNynsaTop poboTta n MHCTPYMEHT (pabounii opraH)
HaZeXHo 1 6e3o0nacHO 3aKpenseHbl.

* Y6eamTech B HanMumm [octaToyHOro MecTa asisi ceoboaHol paboThl
npunoxeHusa poboTa.

* Y6eputecb, 4To NepcoHan GyAeT 3alLMLLEH B TEUEHWE BCETO CPOKa
cnyx6bl po6oTa, BKtoYasi TpPaHCMOPTUPOBKY, YCTAaHOBKY, BBOZ, B
aKCnnyaTaLuuio, nporpamMmmmupoBaHmne (06yyeHune), akcrnyaTaumio 1
UCNonb30BaHWe, AEMOHTAX M YTUNU3ALMIO.

* Y6eautech, UTO NnapameTpbl KoHdUrypaumm 6esonacHocTy poboTa
HaCTpOeHbl TakUM 06pa3oM, 4To6bI 06ecneynTb 3auUTy NepcoHana, B
TOM YKCHIE TEX, KTO MOXET HaxoaUTbCs B NpeAenax AoCcsaraemMocTtu
poborTa.

* He VICI'IOJ'Ib3y17ITe p060Ta, €CJ1IM OH HaxoauTcA B nNoBpeXxXgeHHomMm
COCTOAHUN.

* [Mpu paboTe c poboTom nsberarTte HolLeHNsi CBO6oAHOM oaexabl U
OBENUPHBIX U3aenuit. Ecnu y Bac AnvHHbIE BOSIOCHI, 3aBSXUTE KX
c3agu.

* He npocoBbiBaiiTe nanbLibl 3@ BHYyTPEHHIOK KPbILLKY 6r1oKa
yrnpaBneHus.

* CoobLwwmTe nonb3oBaTenam 060 BCeX ONacHbIX CUTYyaLUsX U
obecneumBaemoim 3amTe, 06 bACHUTE OrpaHUYEHNs 3aLUUTbI U
OCTaTO4YHbl€ PUCKN.

* Coo6LlmTe Nonb3oBaTensM O PacnosioXeHUn KHOMOK aBapuinHoro
OCTaHOBa 1 0 METOAaX aKTVBaLMM aBapuitHOro ocTaHoBa BO
BHELUTATHbIX CUTYyaLUSX.

* I'Ipep,ynpep,MTe, YTO nNepcoHasn, 4To OHN OOJ1XHbl HGXOOUTbCA BHE 30HbI
nocAaraemMocTu po60Ta, B TOM 4YuncCrie Koraa npuinoxeHue po60Ta TOJIbKO
rOTOBUTCA K 3aMyCKy.

* [pu ncnonb3oBaHWUK NOABECHOTO MySibTa 06yYeHUs yUUTbIBaNTE
opuvieHTaLuuo poboTa, YTobbl MOHMMAaTL, B KAKOM HanpasreHnn oH
OyOeT oBuraTbCs.

* CobntopganTte TpeboBaHua ISO 10218-2.
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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.

UR10e PolyScope X
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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
BbIMOJIHEHbI B COOTBETCTBUM C Tpe6oBaHMSAMYN 6€30MacHOCTU COOTBETCTBYOLLMX
CTaHOapToB Y HOPMATMBHO-MPABOBLIX aKTOB CTPaHbl YyCTaHOBKK poboTa.

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.

* MpoBefeHne OLEHKM prUcKa Ans BCei cucTemMbl poboTa;

* YCTaHOBKa CBA3M C ApyrnmMmu yCTpOI;ICTBBMI/I 1 AONOJIHUTES1IbHbIMU MepaMin
3alUMTbl, HEO6XOANMOCTb KOTOpPbIX onpenerieHa npu oueHKe pucka;

* YCTaHOBKa npaBuiibHbIX HACTpOeK 6e3onacHoCcTU B nporpaMmMHOM obecneyeHuy;
* obecneyeHne HEN3MEHHOCTU Mep 6e3onacHoCTH;

* npoBepKa TOoro, YTo NpuIioXeHne poboTa pa3paboTaHo, yCTAaHOBEHO U
WHTErpMpoBaHO Haanexatlimm obpasom;

* paspaboTka MHCTPYKLMIA MO IKCMTyaTauum;

* ycTaHOBKa po60Ta C HalMymeM COOTBETCTBYIOLLMX 3HAKOB Y KOHTAKTHOW
MHopMaLmmn cOopLLKKaE;

* XpaHeHue AOKYMEeHTaLuK, BKIloUas OLEHKY pUcKa NPUNoXeHus, AaHHoe
PYKOBOZACTBO M COOTBETCTBYIOLLYHO AOMNOSHUTENBHYI0 AOKYMEHTALMIO.

45 KaTeropun octaHoBa

OnucaHue B 3aBMCUMOCTM OT 06CTOATENBCTB POOOT MOXET 3aAeCTBOBATb TPU 3a4aHHbIX TUNA
KaTeropui octaHoBa cornacHo Tpe6osaHusm IEC 60204-1. [laHHble KaTeropuu onucaHbl
B criefytoLlen Tabnuue.

KaTeropuu octaHoBa OnucaHue

KaTeropus octaHoBa OnucaHue

OcTaHoBWTb po60oTa B HOPMasibHOM U
ynpasnsemMom pexume. 1

0

OcTaHoBUTL poboTa B
HOPMarbHOM U YNPaBiieMOM
pexume.

*OcTtaHoBUTb poboTa, He OTKoYas nogady
NUTaHUS Ha NPUBOAbI U COXPaHSsi TPAEKTOPUIO. 2

Moaaya NUTaHUS Ha MPUBOAY COXPAHAETCA Nocre 0CTaHOBKK poboTa.
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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.

51.maHunynaTtop poboTa

OnucaHue B 3aBucumocTu oT Beca MaHunynsATop poboTa MoryT NepeHoCUTb OAUH Unu ABa
yerioBeka (ecnu cTpona He npepocTasneHa). Ecnv ctpona npepocTasnexa,
Heobxoaymo o6opyoBaHue Ans nogbema 1 TPaHCNOPTUPOBKU.

52.BnoKkynpaBieHNa U NOABECHOU NYNbT
obyyeHusn

OnucaHuve Brnok ynpaBneHusi n nogsecHom nynbT 06y4YeHns MOXET nepemMeLLaTb OONH YENOBEK.
Bo Bpewmsi ncnonb3oBaHusa kabenu cnepyeT CKpyTUTb U 3acpmKcMpoBaTh Bo n3bexaHue
CNOTbIKaHUS.
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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.

Y6eautech, 4YTO MOBEPXHOCTb BblAepXMBaeT Kak MUHUMYM B 10 pas 6osbLue NosIHOro
KPYTSLLEro MoMeHTa 6a30BOro CoeMHEHNUs U Kak MUHUMYM B 5 pa3 GorbLue Beca
MaHunynsTopa poboTa.

YcTtaHoBuTe 650K ynpaBneHus Ha ero onopsi.
MopkntounTe kabenb poboTa K MaHUNynNATopy pob6oTa 1 6roKy ynpaBneHus.

MopkntounTe ceTeBoN LWHYP (CUnoBow Kabenb) 610ka ynpaeneHus.

é MPEAYNPEXAEHUE
Ecnu He 3akpenunTb MaHuUnynsaTop poboTa Ha CTaburbHOW NOBEPXHOCTH,

3TO MOXET NPUBECTU K TpaBMe B pe3ynbTaTe nageHus poborta.

* MaHunynstop poboTa fonxXeH 6biTb 3aKpenseH Ha cTabunbHom
NMOBEPXHOCTMW.
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6.1. KpenneHne maHunynatopa poboTa

OnucaHue Surface on which the robot is fitted

7] 0.05 ]

2X 5+

4x @ 8.4

Cy

®»170

/

B8 FG8 19008 T 8.5 min.

8 FG8 10066 x 13 T 8.5 min.

Fabaputbl poboTa 47151 MOHTaxa v CXema pacrionoXeHust OTBEPCTUIN Ha HEM.
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Mpoueaypa
OTKITIOYSHMUS é NMPEOYMNPEXOEHWUE

MaHunynaTopa
poboTta

1.

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

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

B neBoii YacTu HUXHEro KONOHTUTYNa HaXMuUTe 3Ha4YOK COCTOSIHUA po6oTa 1
BKJIOYMTE MaHUMNynaTop poboTa.

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

BbikniounTe 610K ynpaBneHns: HAXMUTE KHOMKY NMUTaHWUs Ha NOABECHOM
nynbTe obyyeHus.

Ecnu noaBuTca amManoroBoe okHO «3aBeplueHne paboTbly, HaxXMuUTe
BbikniounTb NUTaHue.

Terlepb MOXHO BbINOJTHUTL Criegyrulee:

KpenneHue
MaHunynsTopa
poboTta

OTcoenmnHUTb cUnoBon Kabernb (LLIHYpP NUTaHKA) OT PO3ETKMU.

Mopoxpaatb 30 cekyHA, noka poboT He COPOCUT HAKOMIEHHYO SHEPTULO.

1. MNomecTuTe MaHunynsTop poboTa Ha MOBEPXHOCTb, rAe OH byaeT
yCcTaHoBMeH. [oBepXHOCTb A0MXHa OblTb POBHOM U YNCTOW.

2. 3ataHuTe YeTblpe 6onTa M8 knacca NpoYHoCcTM 8.8 C MOMEHTOM 3aTAXKM
20 H- m.
(3HayeHnst MOMeHTa nameHeHbl, SW5.18. B npegbiayLumx neyaTHbIX
Bepcusax OyayT apyrue 3HauyeHus.)

3. Ecnu TpebyeTcs TOYHbIN NOBTOPHBIN MOHTaX poboTa, UCnonb3ynTe
oTBepcTne @ 8 Mm 1 na3 @ 8x13 MM C COOTBETCTBYIOLLMMU
YyCTaHOBOYHbIMU WTUdTamm ISO 2338 @8 h6 B MOHTaXHOM NacTuHe.

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.
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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]

UR10e 990 1700 1460 1160

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

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

UR10e 830 1450 860 860

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 43 UR10e PolyScope X

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



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

R
UNIVERSAL ROBOTS 6. C60pKa 1 MOHTax

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.
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0.3.0nncaHne MOHTAaXa

Onwucanue MmetoTca yeTbipe oTBepcTUs € pe3bbon M6 ana yctaHoBkuM chriaHua
ONsl NOACOeAMHEHMA MHCTPYMeHTa. MoMeHT 3aTsaxku 6ontoB M6
Tool Flange Knacca npo4vHoctu 8.8 coctaBnsaeT 8 H- m. [1ns TouHoro
pacnonoXeHUss UHCTPYMEHTA UCMonb3ynTe WTNdT B OTBEPCTUN
AnameTpom 6 Mm.

6nok Bnok ynpaBneHmsa MoXHO NOBECUTb Ha CTEHY MUITM Ppa3MeCTUTb Ha
ynpaBneHus nony.

MopBecHoM NynbT 06y4YeHMA MOXHO NOBECUTL HA CTEHY UIK

MopeecHom pa3mecTuTb Ha 6roke ynpasneHus. YbeauTech, 4To kabenb He
nynbT €03[aeT ONacHOCTU CNOTKHYTbCA. Bbl MoxeTe nprnobpectu
06yyeHus [OMNONHUTENbHbIE KPOHLUTEVHbI ANt MOHTaxa 610ka ynpaBneHus u

MOABECHOrO NynbTa 06y4eHus.

é NPEOYNPEXOEHUE
YcTaHoBKa 1 aKcnnyaTauus poboTta B YCIOBUSIX, NMPEBbILLAIOLLMX XapaKTePCTUKM
peKOMEH0BAHHOIO Krnacca 3aLlmThl, MOXET NPUBECTU K TPaBME.
* YcTtaHoBka poboTa AoKHa NPOXoANTb B YCIOBUSIX, OTBEYAOLLMX
TpeboBaHUAM Knacca 3aluTbl. 3anpeLlaeTcs aKcnnyaTaums poboTa B

YCINOBUSX, KOTOPbIE HE COOTBETCTBYIOT Kraccy 3awuTthl poboTa (IP54),
nozBecHoro nynbta 06y4eHus (IP54) n 6noka ynpasneHus (IP44)

ﬁ NPEOYMNPEXOEHUE
HeycToitunBast ycTaHOBKa MOXET NPUBECTU K TpaBMaM.

* Ob6nazaTtenbHO crneanTe 3a TeM, 4Tobbl AeTanu poboTa 6bIn NPaBUIBHO U
HaZleXXHO YCTaHOBJEHbI U 3aKPENJIEHDI.
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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.Paboyass30Ha Mpaboyee NnpPOCTPaAHCTBO

OnucaHue Pa6ouas 30Ha — 3TO AManasoH ABUXEHWI MONTHOCTbIO BbIABMHYTOIO MaHUNynsTopa
po6oTa no ropusoHTanu 1 Beptukanu. Paboyee NpocTpaHCTB — 3TO MeCTo, rae po6oT
[I0MXeH (OYHKLIMOHNPOBATb.

YBEOOMIEHUE
Ecnu He yunTbiBaTh pabouyio 30Hy 1 pabouyee NPoCTpaHCTBO poboTa,

9TO MOXET NMpUBECTU K MOBPEXAEHUIO UMYLLLECTBA.

Mpu BbIOOPE MecTa Anst MOHTaxa poboTa HEOOX0AMMO YYeCTb LMNMHAPUYEcKoe
NMPOCTPaHCTBO HEMOCPEeACTBEHHO HAZ M NoA OCHOBaHWeM poboTta. IHCTpyMeHT He
cnepyet NpubnuxaTb K yKazaHHOMY LUIIMHAPUYECKOMY NPOCTPaHCTBY: 3TO NPUBOAMT K
CIULLKOM BbICTPOMY ABUXEHUIO COUSIEHEHWI, faXe KOraa MHCTPYMEHT ABMXEeTCS
MeZJIEHHO, YTO MOXET CHU3UTb 3 HEKTUBHOCTL PaboThl poboTa 1 3aTPyAHUTD
npoBefeHVe OLEeHKN PUCKOB.

YBEOOMITEHUE

MepemelleHne MHCTPYMeHTa BONN3M LMIIMHAPUYECKOrO NMPOCTPaHCTBa
MOXET NMPUBECTU K CIIMLLKOM BbICTPOMY NEPEMELLLEHUNIO COUTIEHEHUN,
13-3a Yero poboT MoXeT nepecTtaTtb QYHKLMOHUPOBATL U NMPUYNHUTL
MaTtepuarnbHbIi ywepob.

* He npnbnuxaite MUHCTPYMEHT K yKa3aHHOMY LIMITUHAPUYECKOMY
NMPOCTPAHCTBY, AaXe €CIN OH ABUXETCA MEJIEHHO.

Liununppuyeckoe npocTpaHCTBO HAXOAUTCH Kak HEMOCPEACTBEHHO Haf, Tak 1 Nog, OCHOBaHMEM
poboTa. Po60T MOXET focTuratb TOUKM Ha paccTosaHuy 1300 MM OT COYNEHEHMSA HA OCHOBAHUN.

Cnepegm Mop yrnom
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6.41.0cobaa To4uka

OnwucaHuve Ocobas Touka — 3TO NONoXeHve, KOTOPOe OrpaHMYMBaeT ABUXEHME N BO3SMOXHOCTb
nosmumnoHnpoBaHnsa poboTa. Ecnu manunynatop poboTa npubnmxaercs K 0co60oi Touke
UK NoKnaaeT ee, OH MOXET NepecTaTth ABUraTbCs UMM COBEpLUaTh O4EHb Pe3KKe 1
6bIcTpble aBuxeHust. Mpu pa3melleHnn poboTa B paboyeit 30He 1 onpeaeneHun
paboyero NpocTpaHCTBa BaXHO y4nTbliBaTb MNOSIOXEHNE B 0COO0I TOUKE, ONMCAHHOE
HUXe.

é NPEOYNPEXOEHUE
Y6enoutech B TOM, YTO ABUXEHME poboTa BONM3M 0COOO0N TOUKM He

co3paeT OnacHOCTY ANA NoAEN, HaXoAAWMXCA B paaunyce nencreus
MaHUMNynAaATopa p060Ta, pa60qero OopraHa 1 3arotoBkwu.

* YcraHoBuTe npeaensl 6e3onacHocTu ans CKOPOCTU N YCKOPEHUA
JIOKTEBOIO CO4JIEHEHUA.

MpuynHbI NoaABRIEHNA 0coboi TOUKN B MaHunynsitope poboTa:
* BHelwHuin npeaen paboyer 30HbI.
* BHyTpeHHuI npepen paboyen 30HbI.

* PacnonoxeHue 3anacTtbs.

BHewwHui Ocobas Touka BO3HUKAET NOTOMY, YTO poBOT HE MOXET AOCTUYL HE0HXOANMOrO
npegen pPacCTOSHUSI UMW BbIXOAUT 3a Npeaerbl MakcUMarnbHON paboyei 30HbI.

paboueit

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

BbIXOAMIO 3a npeaersbl peKOMeH,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

MaHunynatop poboTta AonxeH 6biTb yCTaHOBMNEH HAaAEeXHO, 4ToObI 06ecnevnTb
yCTOl7I'~II/IBOCTb npu ToBbIX OBUXEHUAX, He3aBNUCUMO OT BMAa YCTAaHOBKW: CTauMOHapHasa
(MaHuNynAaTOp 3aKpensieH Ha CTaHWMHEe, CTEHE UK NOJY) WY NOABWXHAas (NMMHENHas ocChb,
Tenexka unum MobunbHoe OCHOBaHUE).

KoHCTpyKLUMA KpenneHus forxHa o6ecneynBaTb YCTONYMBOCTb NPU OBUXEHUAX:
* MaHunynaTopa poboTa,
* ocHoBaHus poboTa,

* MaHunynatopa u oCHoBaHuA po60Ta OHOBPEMEHHO.

UR10e PolyScope X
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6.5.MoaKknoyeHne pobota. ® naHuesblM Kabenb
OCHOBaHMUA

OnucaHue

Pasbem
cnaHueBoro
kabens
OCHOBaHMs

B aToM noapasaene onucbiBaeTca NoakoueHne MaHunynaTopa poboTta, HaCTPOEHHOro
Ha pa3beM raHLEeBoro kabens oCHoOBaHMsS.

®dnaHueBbl Kabenb OCHOBaHWSI MOAKYAET MaHUNynaTop poboTa K 6rnoky
ynpaeneHus. Kabenb poboTa nogkntoyaeTcs K pasbemy rnaHueBoro kabens
OCHOBaHUSI OfHUM KOHLIOM U K pa3bemy 6rioka ynpaBneHus — Apyrum.
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 OT 610Ka ynpaBneHus ocHalleH cTaHaapTHbIM wrencenem IEC Ha
KOHUe. MNMoaKnounTe NCNONb3YILWLMINCA B Ballen CTpaHe LTencenb unm kabernb K
wTencento ctaHgapTta IEC.

YBEOOMINEHUE
* B pamkax IEC 61000-6-4, rnaBa 1: «This part of IEC 61000 for

emission requirement applies to electrical and electronic
equipment intended for use within the environment of existing
industrial (see 3.1.12) locations».

* IEC 61000-6-4, rnaBa 3.1.12, «industrial location»
(npombiwneHHbIN 06beKT): «Locations characterized by a
separate power network, supplied from a high- or medium-
voltage transformer, dedicated for the supply of the installation».

PykoBofacTBo nonb3oBaTerns 53 UR10e PolyScope X

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



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

R
UNIVERSAL ROBOTS 6. C60pKa 1 MOHTax

MoaknioyeHne K [na obecneveHuns nutaHns poboTa 610K ynpaBneHuss crnepyeT NogKoYnUTb K CETU

aneKTpu4yeckoi npv NOMOLLY NOCTaBIAEMOro B KOMMeKTe WwHypa nutaHua. Pasbem IEC C13 Ha

ceTu LUHYPE NUTaHWUsi noaktoyaeTcs K npubopHomy pasbemy IEC C14 B HUXHeR YacTu
6noka ynpaBrneHusl.

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.

* Ecrm peann3oBaHbl OOMNOJIHUTENbHbIE MEPbI
npeaoCTOPOXHOCTHU, TO WUTEencefibHaaA BUIka ond
NOAKIIOYEHNS K CETU TaKXe AOSXHa ObITb pa3mMelleHa 3a
npeaenamMu 3alULLeHHOro NpoCcTpaHCcTBa, YTOObI NUTaHNE
MOXHO ObINIO OTKIOUYUTL, HE noasepraacb noTeHumnanbHom
OnacHOCTHU.

YBEOOMIMEHUE

Mpu nopkntouYeHnn K 610Ky yrpaBneHnsi BCErfa NCnosb3ynTe LWHyp
NUTaHWS C BUNKOKM AJ19 COOTBETCTBYIOLLEN CTPaHbl. He ncnonb3ynte
apanTtep.

B xofe anekTpoMoHTaxa Heo6XoAMMo 06ecneyunTb Hanuume CreayroLmx
KOMIMOHEHTOB:

* 3azemnsawoLLee coegmHeHne
* [naBHbIN NpegoXpaHnTenb
* YCTpOWCTBO 3aUTHOIO OTKITIOYEHNS
* Bnokupyembii (B BbIKITHOUEHHOM MOJTIOXEHMM) BbIKIHOYATENb
[na yno6Hoin 610KMpoBKM HEOBXOAMMO YCTaHOBUTH OCHOBHOM BbIKStOYaTESb MUTAHNA

Bcero obopynoBaHus po6oTOTEXHUYECKON CUCTEMBI. DneKkTpuyeckme TpeboBaHus
npuseaeHbl B Tabnuue Huxe.

MapameTp MuH.  Tun Makc. En. uam.

BxonHoe HanpsixeHue 90 - 264 Hanpsxenve nepem.
TOKa

BHewHui npegoxpanuTens cetu (90-200 15 i 16 A

B)

BHewHun npegoxpanHutens cetu (200-264 3 i 16 A

B)

YacTtoTa BXOAHOro curHana 47 - 440 M

PezepBHoe nutaHue - - <1,5 BT

HomuHanbHas paboyasi MOLHOCTb 90 250 500 BT
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é NMPEAYNPEXAOEHUE: SNEKTPUYECTBO

HecobntoaeHue TpeboBaHMin HUXe MOXET NPUBECTU K CEPbE3HBbIM TPaBMaMm U
CMEpPTM B pe3ynbTaTe NMopaxeHusl 31IEKTPUYECKUM TOKOM.

Y6eanTtechb B TOM, 4YTO ANEKTpNYeCKoe 3a3emMiieHmne p060Ta BbIlMOJIHEHO
KOPPEKTHO. BOCI'IOJ'IbByVITSCb Hencnonb3oBaHHbIMM 6ONTaMK CO 3HaKaMM
3a3eMI1eHNnA BHYTpU 6rnoka ynpasJieHuAa oynd co3gaHmna eanHoro
3a3emMiieHnda ona scero 060pyp,OBaHI/IFI cuctembl. HOMUHanNbHbIN TOK
NMpoBOAHWMKA 3a3eMJ1eHnA O0JTXEH ObITb HE MEHEE HaNBbICLLENO
HOMUWHAalIbHOIo TOKa CUCTEMbI.

Y6epunTech, UTo BXOA NUTaHUs 6rioka ynpaBfieHus 3aLlyLLeH
YCTPONCTBOM 3aLLnTHOro oTkitoveHus (Y30O) n ncnpaBHbiM
npenoxpaHuTenem.

3abrnokupynTe MCTOYHUKM NUTaHWA AN NOSIHOM YCTaHOBKU poboTa BO
BpeMsi 06CnyX1BaHus.

Mpocneaute, 4Tobbl HA BXOAbI/BbIXOALI po60Ta, Haxo4sALLEerocs B
3a6oKNPOBaAHHOM COCTOSIHUM, HE NMOCTynaro NMTaHue oT Apyroro
obopynoBaHus.

Y6enunTech B TOM, 4TO BCe kKabenu K 6110Ky ynpaBneHus NoAKMoYEHbl
KOPPEKTHO nepep, BKIloYeHNeM ero nutaHus. Bcerga ncnonbayiTe
OPUWrMHanbHbIN LUHYP NUTaHKS.

PyKOBOﬂ,CTBO nonb3oBaTend
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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 nuTaHue poborTa.
* BBecTtn cepuiHblii HoMep.
* WNHuumanumampoBaTb MaHunynaTop poboTa.

* OTKnounTb NUTaHMe poboTa.

é BHMUMAHUE
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.

f’i 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.
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/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.

UR10e PolyScope X
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/.5.BKnapaKka «MpunoxeHune»

B meH1o «[1prnoxeHne» MOXHO HAaCTPOUTb NapaMeTpbl, KOTOPbIE BAUSIOT Ha
dyHKLMOHMpoBaHue poboTa n PolyScope X B Lenom.

=

= Robo

oo Application

Ll G P

S Mounting Frames Grids End Effectors Motion Profiles

on, T sition, references TCR fentatior
Payload, Center of Gravi

A O . @

Communication Safety Smart Skills Sidebar Operator Screen

B

System Info

Messages, Joir
Temperatures

= -1000.00 mm/s

Pucynok 1.1: OkpaH «llpunoxeHune» ¢ KHONKamu rnpuioXeHus.

B meH1o0 «[punoxeHune» MOXHO HalUTU cnepytoLimne sKkpaHbl KOHpUrypaumm:
* Kpennexue
* Cuctembl oTCcUeTa
* CeTkun
* Paboune opraHbl
* Motion Profiles
* O6uieHune
* BesonacHocTb
* «CmapT-HaBbIKMNY,
* Sidebar
* Operator Screen

* «MHdopmauums o cuctremer.

Speed
= 1w
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/51.06uweHune

OnucaHue Ha akpaHe «O6mMeH AaHHbIMUY MOXHO NMPOBEPUTL U 3afaTb CUrHanbl BBOAA-BbiIBOAA NOA,
HanpsixeHneMm, nepefaBaemMble 650Ky ynpasneHus poboTta n nonyvyaemble oT Hero. Ha
3KpaHe oTobpaxaeTcs Tekylliee CoCTosiHue BBoAa/BbiBOAa, B TOM YMCTe BO BpeMs
BbIMOJSTHEHUSA NporpamMmbl. [py BHECEHNM U3MEHEHWIA BO BPEMS BbIMOSTHEHUSA
nporpamMmmbl oHa 6yaeT ocTaHoBreHa. [Mpu 0cTaHOBKE NMPOrpamMmMbl COCTOSIHUSA BCEX
BbIXOAHbIX CUTHANIOB COXPaHSOTCA.

YacroTa o6HoBneHus skpaHa «ObmeH aaHHbIMuy coctasnseT 10 'y, nosTomy o4yeHb
ObICTpble curHasnbl MoryT oTobpaxaTbcsl HenpaBuinbHO. HacTpanBaeMble BBOAbI-BbIBOAbI
MOXHO 3ape3epBuUpoBaTh AN cneumanbHblX HAaCTPOeK 6€30MacHOCTU, ONpPeAeneHHbIX B
pasgene 8.6.4 CurHanbl BXO40B-BbiIXO40B 6e3onacHocTy Ha cTpaHuue 90. MmeHa
3ape3epBrpoBaHHbIX BBOAOB-BbIBOAOB OyAyT cOBNazaTb C MMeHaMM MO YMONYaHUIo
ncnosnb3dyemon byHKUMM 6e30nacHOCTU, 0AHAKO UMS Takke MOXeT 6biTb 3a4aHo
nosnb3oBaTtenem. HactpamBaeMblie BbIBOAbI, 3ape3epBMPOBaHHbIE ANA (YHKLMUNA
©e30MnacHoOCTH, BbIOpaTb HENb3S: OHN 0TOOPaXalTCs TONbKO B KAYECTBE NHANKATOPOB.

Program name

= B pefautt -
coce
oo <«  Communication does
oo
Applcation N
Configurable Input Configurable Output Digital Input “r
(il v Robot Mova
clo Lo cl4 Lo COo0 L C04 L DlIo Lo Dl 4 Lo
Frogam Wired 10 —
Safeguard Reset =
cis Lo Co1 Lo CO5 1o DI1 Lo DIs Lo
© Tool 10 P Fogon
» Lo Lo Lo Lo Lo
v Modbus oot 18 co2 cos DI2 DI6
{
'Q + Add Source ciz2 Lo c1z Lo co3 Lo COo7 o DI3 Lo D17 Lo Global
Variables

Operator

Ci3 Lo

Robot State

Off

PucyHok 1.2: OkpaH « ObMeH faHHbIMUY, Ha KOTOPOM OTObPpaxeHbl BBOAbI-BbIBO/bI.
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8.YCcTaHOBKA

Onucaxue YcTaHoBKa po6oTa MOXeT NoTpe6oBaTh HACTPONKM U UCTIONb30BaHUS BXOAHLIX 1
BbIXOAHbIX CUrHanoB (BX0[40B/BbIX0A0B). B crneaytoLyx pasaenax onncaHbl pasnuyHbie
TUMbI BXOZI0B/BbIXOA0B U UX UCMOMb30BaHMe.

S.1.9 nekKTpuYyecKkne npeaoctepekeHunsa un
npeaynpexaeHuns

MpenynpexpeHusn CobnoganTte cnepytolme npeaynpexneHns Ans Bcex rpynn nHtepderica, B ToM
yucrne Npy NPOEKTUPOBAHUM U YCTAaHOBKE NMPUIOXEHMS.

é NPEQYNPEXOEHUE
HecobntoaeHue TpeboBaHMii HUXe MOXET NPUBECTU K CEPbE3HBbIM TPaBMaMm U
CMEpTM, MOCKOIIbKY BO3MOXHa OTMeHa cpabaTbiBaHusA (hyHKLMIA 6e30MacHOCTy.

* [ns nogkntoyeHus curHano 6e3onacHocTy K MK gonyckaetcs
MCMoNib30BaTh TONbKO cUCTEMbI 3alLmThl Ha 6a3e MJ1K ¢ noaxoaawmm
ypoBHeM 6e3onacHocTu. CurHanbl 6e3onacHocTu nHTepdenca
TpebyeTcs oTAenATb OT 0ObIYHbIX CUrHANOB BBOAA-BbiBOAA MHTEPAENCA.

* [na kaxporo curHana 6e3onacHOCTM AOMKHO BbITb NPefyCMOTPEHO
pe3epBupoOBaHne (OBa HE3aBUCUMbIX KaHana).

* STI/I KaHanbl AOJTXHbI 6bITb pa3p,eneHb|, YTO NO3BOIUT I/I36€)KaTb
cuUTyauum, Korga ogHa HeMcrnpaBHOCTb NMPUBOAUT K OTKa3y OyHKLMK
©e3onacHocTH.
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C} MPEOYNPEXAOEHUE: SNEKTPUYECTBO

HecobntoneHune TpeboBaHM HUXE MOXET NMPUBECTM K CEPbE3HbIM TPaBMaMm U
CMEepTM B pe3ynbTaTe NMopaxeHns 3M1eKTPUYECKM TOKOM.

* Y6eputechb B TOM, 4TO BCe 060pyA0BaHNE, HE3ALUNLLEHHOE OT
BO3[ENCTBUSI BOObI, OCTAaeTCA B CYXOCTU. [1py NPOHMKHOBEHUN BOAbI B
n3genue oTKIIlYUTE BCE NMTAHNE N yCTAaHOBUTE NpeaynpeauTenbHble
MapKMpOBKM, 3aTeM 06paTUTECh 3@ MOMOLLIbIO B MECTHYHO
obcnyxwmBatoLLyto opraHnsaumto Universal Robots.

* Vcnonb3yiiTe TONbKO OpUrMHanbHble Kabenu, BxoasaLiye B KOMIMIEKT
noctaBku poboTa. He ucnonb3yiite po6oTa B Criy4asx BO3MOXHOIo
nsrnba kabens.

* Cobntopalite 0OCTOPOXHOCTb NPW NoaKtoYeHnn kabenen nHTepdgeiica K
BBOAAM/BbiBoAa poboTa. MeTannuyeckas nnactnHa CHU3Y
npeaHasHaveHa Ans kabenen uHtepderica n pasbemMoB. Yaanure
nnacTuUHy Nepes cBEpsIEHNEM OTBEPCTUIA. Y aanuTe CTPYXKyY nepes
NMOBTOPHOI YCTAHOBKOW NnacTuHbl. Heobxoanmo ncnosnb3oBaTth
Hafnexaluyto pesbby canbHuKa kabenbHOro BXxoaa.

é BHUMAHUE
CurHanbl NoMex, ypoBeHb KOTOPbIX MPEBbILLAET 3a4aHHbIN B COOTBETCTBYHOLLMX
cTaHgapTax |IEC, MOXeT NpuBECTU K HEOXUAAHHOMY NoBeAeHUo poboTa.
O6paTtuTe BHUMaHWE Ha crepyoLlee:

* Po6oT npoLuen ucnbiTaHMs Ha COOTBETCTBME MEXAYHAPOAHbIM
ctaHpaptam IEC Ha aneKTpoMarHutHyo comectumoctb (OMC).
CwurHanbl Ype3Bbl4aliHO BbICOKOIO YPOBHSI UM YpE3MEPHON
WHTEHCWUBHOCTM MOTYT MPUBECTU K HEOOPATUMbIM NOBPEXAEHUAM
po6oTa. Mpo6nembl ¢ AMC 06bI4HO BO3HUKAIOT B CBAPOYHbIX NpoLeccax
1 conpoBoOXAakTCs coobLeHnsiMu 06 olmbkax B XypHane. Universal
Robots He HeceT 0TBETCTBEHHOCTM 3a Kakne-nmbo NoBpexaeHus,
Bbl3BaHHble Npobnemamu IMC.

* [OnuHa kabenen, naywmx ot 6510Kka ynpasneHus K 4pyrum ycTponcTeam
1nn 3aBoACKOMYy 060opya0BaHMI0, He [OMXHa npeBbiwate 30 M, ecnn He
NpPOBOANNNCH AOMOSTHUTENbHbIE UCTMbITAHMUS.

L 3A3EMJIEHUE

= OTpuuatenbHble COeANHEHNUS] CHUTAIOTCS COEAMHEHNSMY 3NIEKTPUYECKOTO
3a3emnerusa (GND) n nogkntoyatoTcs K kopnycy poboTa u 651oka yrnpasneHus.
Bce ynomsiHyTble pa3beMbl 3a3eMi1eHNst NpeAHa3HavYeHbl TONbKO ANs MUTaHus
1 nepegayv curHanos. [nsa 3almMTHOro 3a3eMieHns onycKaeTcs
NCMNoNb30BaTb TOMbKO BUHTOBOE COeAMHEHME pa3mepoM M6, oTMeyeHHoe
CMMBOJIaMU 3a3eMJIeHNSA, BHYTpU 6rioka ynpaBneHusa. HoMyvHanbHbIi TOK
NPOBOAHMKA 3a3eMieHNs A0MXeH BblTb HE MeHee HanBbICLLEro HOMUHANBHOMO
TOKa CUCTEMBI.
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©

NMPOYTUTE PYKOBOOCTBO

HekoTopble BxoAbl/Bbixoabl 6510ka ynpaBnieHnst MoryT 6bITb HACTPOEHbI B
KayecTBe 06bl4HbIX BXOA0B/BbIXOA0B 1 BXOA0B/BbIXOA0B 6€30MacHOCTH.
BHyMMaTenbHO NpoYnTanTe BClo rnaBy « ONEKTPUYECKUA HTEPENC.
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3.2.MNopT

bl TOAKNTHOYEHUA 6noKa ynpasiaeHWMA

OnucaHue C HMXHeW CTOpOHbI rpynn MHTepdEeRCOB BXOAA U BbiIxoAa B 610Ke ynpaBreHus
HaxoAsTCA NOPThI ANA BHELUHUX NOAKIIOYEHNUI 1 NPeAOXPAHNUTESb (ONucaHbl HUXE). B
OCHOBaHUK Kopryca 6r1oKa ynpasneHus ecTb 3aKpbiTble 0TBEPCTUS ANA NPOKIaAKu
BHELLHMX COeauHUTENbHbIX Kabenen Ans AocTyna K noptam Ans noaoKoYeHun.
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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

8.41.YcTaHoBKa obopyaoBaHus

OTKntoyeHune
noABeCHOro
nynbTa
o6yueHus

YBEOOMINEHUE
Mpv 3amMeHe NoABeCcHOro MynbTa 06yYeHnss cucTeMa npu 3anycke

MOXET coooLWnTL 0 HEencnpaBHOCTW.

* Bbibupaiite npaBunbHyto KOHUrypaLumio Ansa Tuna obyyatoLen
NoABECKMN.

CHaATne CTaHOapTHOro nogBecHOro nysfibTa o6yquvm:

1.

OTkntounTe 610K YNpaBrieHusi  0TCOeANHUTE CUITOBOMN Kaberb OT UCTOYHMKA
nuTaHus.

CHumnte n Bbl6pOCbTe AaBe KabenbHble CTAXKUN, UcnoJibdyemble ANna KpenneHna
kabernew NoABeCHOro NynbTa 0b6y4eHus.

HaxmuTe Ha 3axuMbl no 6okam LuTekepa NogBEeCHOro nynbTa obyyeHus, Kak
NMoka3aHo Ha PUCYHKe, M OTCOEZIMHWTE ero OT NnopTa nysibTa 06yyYeHusi, NOTAHYB
BHU3.

MonHocTbio OTKpoWTe (0cnabbTe) NNacTUKOBYHO BTYIKY B HUXHEN YacTu 6roka
ynpaBneHus n AoCTaHbTe WTekep n kabenb NoaBecHoro nynbTa obyyeHus.

OCTOpO)KHO M3BMEKUTE NOOBECHOM nynbT 06y‘-IeHI/1ﬂ 1 ero kabeneb.

1 | 3axumsl OcTtaHoBUTb lMnactukoBas BTyNkKa
poboTa B
HOpMarbHOM 1
ynpasnseMom
pexume.
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YcTaHoBKa
nopBecHoro
nynbta
obyueHus
¢ 3PE

| 1 | KabenbHble CTAXKN

1. BcTaBbTe LWTEKEP U Kaberb NOABECHOTO NyNbTa 06yYeHNs B HUXHIO YacTb
6noka ynpaenieHu s 1 NoJIHOCTLI0 3aKPOoTe (3aTAHUTE) NITACTUKOBYHO BTYIIKY

2. TopknoumnTte WITEKEP NOABECHOTO NynbTa 06y4eHUs, BCTaBMB €ro B NOPT NyJbTa
0o6yyeHus.

3. 3akpenuTte Kabenu nogBecHOro nynbTa 00y4YeHnsi ABYMSA HOBbIMU KabenbHbIMU
CTAXKaAMU.

4. TlopgxntoynTe cunoBon kKabernb K UCTOYHUKY NMUTaHUA 1 3anuTaiTe 6510k
ynpaBreHus.

Ecnn He XPaHUTb NnoABECHOW nynbT 06yqu|/|ﬂ Hagnexawum 06pa30M, €CTb PUCK
CMNOTKHYTbCA O €ro Kabenb.

* XpaHuTe nogBecHou NynbT 06yyeHns n kabenu Tak, YTobbl He 6bIno prcka
CMOTKHYTbCS.

UR10e PolyScope X
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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,
NepeynCriEHHbIE HUXE.

Safety Remote Power Configurable Inputs Configurable Outputs Digital Inputs Digital Outputs Analog
g |24v 12v|il PWRF 24v(H||24v|H| |ov |H|| oV |H| |24V|H|[24V|H| OV |H|| oV (H £1AG |H
g EIO GND|H| [GND ClO|H||{Cl4|(H| [COO|M|[CO4(H| |DIO|H||DI4|H| [DOO/H||DO4|H E AlO (Il
& 2av on [m| [24v|W) [24v[m]|[2v|m] [ov [m]|[ov [m] [24v[m|[2av[m| [ov [m]|[ovm]| |E[AC|m
5 |EIL OFF|H| | OV Cl1|H|{CI5(H| [cCO1/M|(cOo5/H| |DI1|M||DI5|H| [DO1{H||DO5|H <Al |m
§24V 24v(H||24v|H| | oV (H|| oV |H| |24V|H|[24V|H| |OV |H|| OV (H £1AG|H
< [s10 STSTala[S[=] /2| M| [Cl6 M| [co2/m|coc|m| [DI2|M|Dic|M| DO2/M|Doc|M| |5 [ACC/M
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
&|si1 o u|m[mm(m|[c3[m|[c7|m]| [co3|m]|{co7|m]| [oi3|m]|[Di7|m| [po3|m|[po7|m| |2 [r01|m
XKenTble ¢ KpacHbIM TEKCTOM CneumanbHble curHanbl 6e30nacHOCTU
XKenTtble ¢ YepHbIM TEKCTOM HactpanBaemele B kauecTBe 6e30nacHbIX
Cepble € YepHbIM TEKCTOM Lindposble Bxoabl/BbixoAbl 00LLEro Ha3Ha4YeHus
3eneHblv C YEPHbIM TEKCTOM AHanoroBble BXOAbl/BbIXOAbl 0OLLEro Ha3HauYeHNs
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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
MCTOYHUK BHELLHMWI UCTOYHMK NUTAHUS, KaK NOKa3aHo HUXe.
nuTaHuA Y Buno4Horo npegoxpanntens tmna Mini MakcumanbHbIi HOMUHAMNbHBIN TOK LOJXEH
coctaenaTtb 10 A, a MMHMManbHOE HOMUHasbHOe HanpsxeHne — 32 B. NpegoxpaHnuTterns
DorxeH umeTb MapknpoBky UL. B cniyvae neperpysku npefoxpaHUTens ero cnegyet
3aMeHUTb.
’_( Power
PWR H
GND| H
24V | B
) ov |l
B npumepe nokasaHa KoHurypaLums ¢ BHELUHUM UCTOYHUKOM NUTaHUSA (MOBbILLIEHHASNA
curna Toka).
TexHu4yeckue OnekTpuyeckme TpeboBaHWA of1st BHELLHUX U BHYTPEHHUX UCTOYHMKOB MUTaHNS
XapaKTepucTuKm NnpyBeAEHbI HUXE.
MCTOYHMKA
nuTaHus Knemmbl Mapametp MuH. Tun Makc. En. nam.
BHyTpeHHui
UCTOYHUK
mmTaHnsa 24 B
[IUT —
3A3EM] HanpsaxeHue 23 24 25 B
[IUT — .
SABEM] Tok 0 - 2 A
TpeboBarus K
BHELLHEMY
UCTOYHUKY
nutaHns 24 B
(24 B — 0 B] | HanpaxeHue 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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Xapaktepuctuk  LindpoBbie Bxoabl/BbIXOAbl COOTBETCTBYIOT TpeboBaHusm IEC 61131-2.
u uudpposoro OnekTpuyeckune TpeboBaHUs NpUBeAEHbI HUXE.
BXxoAa/Bbixoaa
KnemMmbl MapameTtp MuH. Tun Makc. Ea.uswm.
LingppoBbie Bbixoabl
[COx / DOx] Tok* 0 - 1 A
[cOx / DOx] Manenve 0 - 05 B
HanpsiXeHns
[COx / DOx] YTeuka Toka 0 - 0.1 MA
[COx / DOx] LencTtene - PNP - Tun
[COx / DOx] IEC 61131-2 - 1A - Tun
LingbpoBbie Bxoabi
[EIx/SIx/CIx/DI
«] HanpsaxeHue -3 - 30 B
[EIx/SIx/CIx/DI O6nacTtb
-3 - 5 B
x] OTKINHOYEHUs
EIx/SIx/CIx/DI
[EIx/SIx/CIx/ Ob6nacTtb 11 ) 30 B
x] BKITHOUYEHUS
OcTtaHoBUTb
poboTa B
EIx/SIx/CIx/DI
[EIx/SIx/CIx/ Tok (1130 B) HOpMasibHOM i 15 WA
x] n
ynpaBnseMom
pexume.
[EIx/SIx/CIx/DI . PNP
DencTteune - - Twvn
x] +
EIx/SIx/CIx/DI
i] #/8Lx/CLx/ IEC 61131-2 - 3 - Tun
* [Ina pe3nCTUBHbIX M MHAYKTUBHBIX HAarpy30kK He 6osiee ogHoro Yaca.
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8.5.1.Und poson BXOA U BbIXOA,

Bbixop
WHCTPYMeHTa

Lincdbposoii
BXOA,

VHTepdeinc cBA3N MHCTPYMEHTa NO3BOSISET BbINONIHUTbL HE3ABUCUMY HACTPOMKY
OBYX LNppoBbIX BbIX0A0B. B PolyScope X Kaxablin KOHTaKT MMeeT pacKpbiBaloLLeecs
MEHI0, B KOTOPOM MOXHO HAacTPOUTb PeXUM BbixoAa. [JOCTynHbl cnepyowme
napameTpbil:

BbIxo4 MHCTpYMeEHTa COAEPXMT ABa Noss LMdpPoBOro BbIXOAA: BbIXOAHOE HAMPsSXEHNe
WHCTPYMEHTA U1 MO NUTaHUsA, a Takxke KHOMKY NUTaHusA Ha ABa BblBOAA.

* Uundposoit Bbixog (DO): MoxeT 6bITb HE3aBUCUMO HAaCTPOEH Ha BbICOKUIA UK
HU3KNIN YpOBEHb CUrHana.

* BbixogHoe HanpsixeHue MHCTpyMeHTa: oT 4 o 20 MA. OTa HacTpoika
coxpaHsieTcsa nNpuv nepesanycke KoHTpornnepa poboTa.

* MICTOYHUK NUTAHUA: TOK MOXeT ObITb 3aaaH B Anana3oHe ot 0 go 600 MA.

* MutaHne Ha ABa BbIBOAA: UCMONL3YETCA B KAYECTBE UCTOYHMKA NMUTAHUS
WHCTpyMeHTa. [Npu BKIOYEHHOM NUTaHUK Ha [1Ba BbIBOAA OTKM0YaloTCs
UM poBble BbIXOAbI MHCTPYMeHTa no ymonyanuio (DO).

N3meHeHunsa BCTynatoT B cuny nocre Boibopa HOBOW KOH(MrypaLmm BbIxoaa.
N3meHeHns MpUMeHsIIoTCA B 3arpyXXeHHOW YCTaHOBKe, YTOObl COOTBETCTBOBaTL HOBOWA
KOHUrypaumm. Y6eamBLIMCh, YTO BbIXOAbI MHCTPYMEHTa paboTatoT Hafnexalumm
06pa3omM, coxpaHuTe yCTaHOBKY, YTOObI HE MOTEPSATb U3MEHEHUS.

"opu3oHTanbHbIN 6rok undposoro Bxofa (DI8-DI11), nokasaHHbIN HUXE, MOXHO
ncnonb3oBaTh ANA KBagpaTypHON KOAMPOBKM OTCNEXUBAHUS KOHBEEPa.

ov

H DI11
Ml DI10
| DI9
Hl|Di8
M 24V

UR10e PolyScope X
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85.2.Wcnonb3oBaHMe BKNaaKn «KBsoa-sbiBoa»

OnucaHue Ha 9KpaHe BKNagku ((ﬂpOBO,D,HOI?I BXOA/BbIX04» MOXHO OTCleXxuBaTb 1 3afaBaTb

CUrHanbl BXxoga/Bbixoaa noa HanpaxeHnewm, nepegaBaemMbie 6J'IOKy ynpasiieHnAa un
nosiydaemble OT Hero.

Ha akpaHe oToGpaxaeTcsi TEKyLee COCTOsHe BBOAA/BbIBOAA, B TOM YNCIE BO BPEMS
BbIMOJIHEHUSA NporpamMMbl. [porpamma ocTaHaBNMBaETCA, ECIN BO BPEMS! BbINOSTHEHUS!
4yTO-NN60 MeHsieTcs. [Mpu ocTaHOBKE NPOrpaMmbl COCTOSHUSI BCEX BBIXOZHbIX CUTHANOB
coxpaHsioTcs. Yactota o6HoBneHus akpaHa 10 'L, N03TOMy O4eHb BbICTpble CUrHarbI
MOFyT 0TOGpaxaTbCs HEMPaBUIIbHO.

2o & Communication
88
spplcation

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

— Wired 10 a0 as 00 w 04 w bl0 @ D4 W0 000 (10 D04 10 Ao A00 400mA
Safeguard Reset 000mA ®
Teolto N T ©1 w0 5 w© b1l D5 W0 001 1o D05 10 . - . . cumment »
T | - G
= as ©2 1 6 D2 0 D06 10 002 (1o D06 0 a1 01 400mA
Safeguard Reset °
0.00mA

+ Addsource
fo3 a: @ a7 B ©3 w0 7 w© b3 D7 W 003 10 D07 10

as

HactpauBaemble
BXOAb!/BbIXOAbI

HacTtpanBaemble BXOAbI/BbIXOAbI MOXHO 3ape3epBupoBaTh Ans CheLmanbHbIX
HacTpoek 6e30nacHOCTU, onpeaerieHHbIX B YacTu «HacTponka BBoAa-BbiIBOgA»
pa3nena «B/B 6e3onacHocTuy. MiMeHa 3ape3epBrpoBaHHbIX BXO40B-BbIXOA0B OyayT
coBMnagaTb C UMeHaMu Mo yMOJSYaHMIo ucnonb3yemon pyHKummM 6e3onacHocTy,
0[HaKO MMA TakXe MOXeT ObITb 3a4aHO0 NoSb30BaTENEM.

HacTpauBaemblie BXOAbl, 3ape3epBUpoBaHHbIE Ana PyHKLMIA 6e3onacHOCTH, He
ABNAKTCA NepekritovYaeMbiMu 1 6yaoyT oTobpaxaTbCcsa TONbKO B Ka4eCcTBe
MHOWKATOPOB.

Bce Bocemb DI MmoryT He3aBUCMMO yCTaHaBNUBaATLCA Ha BbICOKUIA UM HU3KNIA YPOBEHDb
curHana.

Lucpposbie
BXOAb!/BbIXOAbI

AHanorosble
BXOAbl/BbIXOAbI

AHanoroBble BXOAbI/BbIX0Abl MOTYT ObITb 3afaHbl B AnanasoHe 4-20 MA. 3tu
HACTPOWKUN XPaHATCA B YyCTAHOBKE M COXPaHAOTCA Npu nepe3anycke KOHTposiepa
poboTa.
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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.

HacTpoiika [lns HacTpowkn TpebyeTcs CBETOBOWM UHAMKATOP M NPOBOAKA AJ1S BbIXOA0B.

nHAMKaTopa 1. TMoaxntoynTe MHAMKATOP NUTaHWSA NPUBOAA K LMAPOBbLIM BbIXoAaMm, Kak
nokKasaHo Ha N306paxeHnn HUXe.
2. TpoBepbTe NPaBUIbHOCTL NOAKIIOYEHNA UHAMKATOpA NUTaHKs NPUBOAA.

* YTto6bl NPOBEPUTL BKIIOYEHWE MHONKATOPA, MOXHO NofaTb NUTaHNe Ha
MaHunynsTop pobota.

* Yrtobbl NPOBEPUTHL OTIHOYEHNE MHAMKATOPA, MOXHO OTKITHOYMTb Nogady
nMTaHWsA Ha MaHunynaTop poboTa.

Drive Power Indicator

%

Digital Outputs
ov (H|| ov|EH
DOO|H |[DO4| B J
ov (H|fov| W
DO1/H||DO5|H
ov |H||ov|H
DO2(H||DO6|H
ov (H|[ov| W
DO3(H||IDO7|H
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HacTpoiika 1.
uHAuKaTopa 2
3.
4.
5.
6.
oo
oo
Application
(il
Program
@
a
Operator

B meHio «HaBuraums» Haxmute lMpunoxeHue.

Bri6epuTte nyHKT O6MEH AaHHBIMMU.

B 6okoBOM MeH10 Bbibepute MpoBOAHOM BXOA-BbIXOL,

npOprTVITe CMNUCOK " Bbl6epV|Te Hy)KHbII;I TUn BbiIXoaa:

* HacTpauBaeMbIi BbIXOA,
* Uudposon Bbixop,

* aHanoroBbIi BbIXOA.,

Bbibepute nyHKT MNMpeaycTaHoBKa AeACTBUA.

Bbl6paHHOMy BbIXO4Yy MOXHO AaTb Ha3BaHue.

B packpbiBatoLemcs MeHto BbibepuTe BbICOKMiA ypoBeHb, KOr4a Ha npuBop,
nopaeTcs NUTaHNe, UHaye — HU3KUM.

<«

Robot State

Active

Communication

Robot
Wired 10
Tool IO
Modbus

-+ Add source

Program name
Default program

Configurable Input Configurable Output
cIo Lo ci4 Lo coo Lo co4
SafequardReset . o 0 ® dﬂigh when s
rive power ...
CI1 Lo
e Lo 01 Lo Co6
Safequard Reset
az @ @7 [B 2 w co7
a3 w COBL®

>l
ccec
ccec
P s
Digital Input S
Move
D10 Lo D14 Lo
DI1 Lo DIS 10 ,um
structure
D12 Lo DI6 Lo
{3

DI3 10  DI7 0 g

Variables

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 Wired 10 =
Safequard Reset -
Tool 10 EEEESS | pI1 o DI5 10,
@ CI1 Lo coo L0 structure
® V' Modbus c DI2 W  DI6 Lo
Safeguard Reset Name & {xr
Q —+ Addsource az M@ ¢ DI3 0  DI7 10 g
Action Preset Variables
Operator High when drive power is on, otherwise Low hd
ci3 Lo
Robot State _ Speed
@ Active > 100%
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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

ABapuiHbIV

OCTaHOB

MNpenoxpaHUTENbHbI
1 oCTaHOB

OctaHoB 3PE

Po6oT npekpatuaeTt

ABUXeHune Aa Aa Ra
BbinonHeHue MpuoctaHaenueaetc | MNpuoctaHaBnusaeTc | [NpuocTtaHaBnuBaeTc
nporpaMmbl A A f
MuTtanue npmnBoaa Bbikn. Bkn. Bkn.
C6poc BpyuHyto Py4dHon nnu ) Py4Hon nnu )
aBTOMaTUYECKUI aBTOMaTNYECKNI

YacrtoTta Penko Mpu Kaxaom uukne Mpn kaxgom uukne
NCrnonb30BaHusA unu pegko unu pegko
lMoBTOpHas Tonbko oTnyckaHune Her Her
NHMUManu3aums TOpMO3a

OcTtaHoBuTb poboTa | OcTaHoBUTL poboTa
Kateropus octaHoBa B HOpMasibHOM U B HOPMarnbHOM U
(IEC 60204-1) 0 yrnpaBnseMom ynpasnseMom

pexume. pexume.
YpoBeHb
npou3BoanTeNIbHOCT
N OyHKUMN rny nny rny
MOHWUTOPUHra
(ISO 13849-1)
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Mepbl

V|CI'IOJ'II:3yl71Te HacTpanBaeMble BXOAbl/BbIXOAbI ANs HaCTpOﬁKM AONOJTHUTENTbHbIX

NpefloCTOPOXHOCTU  BO3MOXHOCTEN 6830MacHOCTM, HanpuMep, BbIXoAa aBapuinHOro octaHosa. B

CurHansl
OSSD

CurHansl
6e3onacHocTH
OSSD

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.

Bce ckoHdurypupoBaHHble 1 NOCTOSIHHbIE BXOAbl 6€30nacHOCTY NPOXOAAT hunbTpaLuio,
4YTO6bI MOXHO ObINIO MCNONb30BaTb NpeaoxpaHnTesbHble ycTponctea OSSD ¢ AnvMHHON
umnyneca MeHee 3 Mc. Ha Bxogax 6e30nacHOCTU Kaxayto MUINMMCEKYHAY NPOUCXOONUT
oTbop obpasua, 1 cocTosiHMe BXoAa onpeaenseTcsa no Hambonee 4acToMy BXOAHOMY
curHany 3a nocnegHue 7 MUNNUCEKYHA,

Bbl MoXeTe HacTpouTb 6510K ynpaBneHust Ans Bbisoaa umnynscos OSSD, koraa BbIXoz
6e3onacHocTn HeakTuBEH/BbICOKUN. Mimnynbcel OSSD onpeaensatoT cnocobHOCTb
6noka ynpasneHus genaTb 6e3onacHble BbIXoAbl aKTUBHbIMU/HU3KMMK. Koraa ana
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.
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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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MpepoxpaHutenbHblin  [aHHasa KoHdUrypaums npeaHasHayvyeHa ToMbKOo Af19 UCNOoNb30BaHusA B Cnyyasx,

OCTaHOB C Koraa ornepartop He CMOXET NPONTM CKBO3b [IBEPb 1 3aKPbITh €€ 3a COGOM.
aBTOMaTUYECKUM HactpanBaeMble BXOAbI/BbIXOAb! UCMONb3YHOTCA A HACTPOWKM KHOMKKU cbpoca,
BO306HOBEHMEM pacrooXeHHoW 3a ABepbIo, AN MOBTOPHOWN aKTUBAaLMK ABUXEHUs poboTa.
paboTbl ABTOMaTM4Yeckoe BO30GHOBIEHME ABUXEHUA pOo6OTa NPOUCXOAUT NpU

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 Ecnu npepoxpaHutenbHbIn MHTEpdEC ucnosb3dyeTcs Ans obMeHa aHHbIMU CO

OCTaHOB C CBETOBOM 3aLLUMTHOI 3aBecoi, To TpebyeTcs akTMBaumsa dyHKLMM copoca 3a
UCnosib30BaHNEM npegenamu nepumeTpa 6esonacHocTy. KHonka c6poca fonxHa GbiTb
KHonku c6poca [BYXKaHamnbHOro Tuna. B aToM npumepe BXoA0M/BbIXOAOM, HACTPOEHHbBIM Ha

BbINonHeHne yHkumm cbpoca, sensetcsa CI0-Cl1.

SaeguardSop | Energeny Sop
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8.6.1.HacTpoiika BBOAa-BbiBOAA

OnucaHue B nogmeHto «B/B 6e30nacHOCTU» MOXHO ONpeAenvTb CUrHanbl BXoaa/Bbixoaa u
HacCTpPOUTb AENCTBUS NPY NOMOLLM SNIEMEHTOB YrpaBneHuns BKNnagku «Bxoa/seixony.
Twunbl cMrHanoB Bxofa/BbixoAa nepeyvncnersl B pasaenax Bxogbl v Beixoab!.
C nomolLLbto Nnosnen Ha OCHOBHOM 3KpaHe BblbepuTe yHKLUMIO ANns onpeaeneHus.
B fabo

Robot Limits Wired Outputs

Application

Function Signal 0SsD
v Joint Limits

" ’ coo
Joint Speeds Unassigned Y | o1
Joint Positions s 2
Unassigned 03
v safety /0
o co4
Inputs Unassigned o5
Outputs. Fu 06
Unassigned o7
Planes
Hardware

Three Position

- Max
=% -1000.00 mm/s

YBEOOMINEHUE

Mpn 3anycke Nnporpamm coO BXOAa BXoAa-BbixoAa unu WwnHel Fieldbus
po6OT MOXET HauaTb ABUXEHME U3 TOrO NOSIOXKEHNS, B KOTOPOM OH
HaxoauTcs. [NepemelleHmne K NepBon KOHTPOSIbHOM TOUKE Yepes
PolyScope Bpy4Hyto He TpebyeTcs.

C6poc YUTt06bI OrpaHnyYnTbL KONMMYECTBO CUrHAsoB, NepeyncnenHbix nog Bxop v Beixoa, ,
3awmThl 1Cronb3ynTe packpbiBatoLleecs MeHto Bupg, , 4Tobbl u3MeHNUTbL oToBpaxaemoe
coaepXMMoe B 3aBMCUMOCTM OT TUMa CUrHana.

HasHayeHue Bbl MOXeTe Ha3BaTb BXOAHbIE U BbIXOAHbIE CUrHATbI, YTOObI NIErKo
Nonb30BaTEeNIbCKUX noeHTUnUMpoBaTh NCNONb3yEMbIE.
UMeH 1. BbibepuTte HyXHbI cUrHarnm.

2. KocHuTecb TEKCTOBOrO Nnoss, Ytobbl BBECTU UMS CUTHANa.

3. YT06bI COPOCUTL MMSA [0 3HAYEHMUS MO YMOJTYaHUI, HaxMuTe OUUCTUTD.

Bbl 4OMXHBI NPeAoCcTaBUTL onpeaerneHHoe nonb3oBaTeneM UM Ansa peructpa
o6LLero HazHayeHus, YToObl cAenaTb ero OCTYMNHbIM B NporpaMmme (T.e. Ans
komaHzabl Wait nnu ycrnosHoro BbipaxeHust kKomangpi If ).

Komangpel OxuaaHue n Ecnu onuceiBatotces B pasgenax (Oxuganue) n (Ecnn)
COOTBETCTBEHHO. Bbl MOXeTe HaiT1 MMEeHOBaHHbIE perucTpbl 06LLEro Ha3HayeHus
B cenekrtope Input unn Output Ha akpaHe Expression Editor .
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HOenctBus

BBOAa/BbiBOAA U Bbl MOXeTe UCNonb30BaTh husnyeckme 1 umdposble Bxoabl/Bbixoabl Fieldbus ans
ynpasneHue 3anycka geNCTBU U pearmpoBaHnst Ha COCTOSIHUE MPOrpaMmbl.

BKIagKom

BBOJAa/BbiBOAA

Bknagka Mcnonb3yiTe BKNaKy yrnpaeneHns BBOAOM/BbIBOAOM, YTOObI yKka3aTb,
ynpaeneHus ynpaBrsieTcs N1 BbIBOA, Ha BKNaake BBOAa/BbIBOAaA (IGO0 NporpaMmucTamu, nnéo
BBOAOM/BbIBOAOM  onepaTopamMu 1 NporpammMucTamu), Unm oH ynpasnseTcs nporpaMMamMu-po6otamu.

Pexum paboTbl

[MOHUXEHHBIN pexum

C6poc 3awmTbl

Tpexno3nLMOHHBIN NepeknyaTernb

Bxoga ¢ nopaepxkoi ceoboaHOro npueoaa

Oonyctumble .
BXOAHbIE KomaHna Oenctene

encTeume
A Hauano

3anyck unuv NpofoSIXeHne TEKYLLEN NporpamMmmbl Mo nepegHemMy
bPOHTY (TONBKO B peXUMe AUCTaHLMOHHOIO yripaBneHus).

Cron

OcTaHaBnMBaeT TeKYLLY NPOrpamMmMy Ha BOCXoAsALEeM OpoHTe

May3a

lMpuocTaHaBNMBaET TEKYLLYO MPOrpamMMy Ha BOCXOASILLEM
dpoHTe

npvBop,

CB060AHbIN (aHanornyHo KHorke puapaiea).

Koraa Bxof BbICOK, po60T nepexoanT B pexum dpuapaisa

Bxopn urHopupyetcs, ecnu gpyrue ycnosus 3anpeLuarT
dpuagpans.

A

NPEQYNPEXOEHUE

Ecnu po6oT ocTaHOBMEH Npu UCNonb3oBaHUK AencTems Start input
(3anyck BBoaa), poboT MeaieHHO NepemeLLaeTcs K nepBoin NyTeBon
TOYKE NPOrpamMmmbl Nepes BbIMOSIHEHNEM 3TOIN Nporpammel. Ecnn pobot
NMpuoCTaHOBIEH BO BpeMs AencTteus Start input (3anyck BBoga), pobot
MeZNeHHO NepemMeLLaeTcs B NONIOXEHWE, C KOTOPOro OH Obin
NPUOCTAHOBIEH, NPeXAe YeM BO30OHOBUTL 3Ty NporpaMmmy.
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Oonyctum
ble > CocrosiHue CocrosiHne
Oeuncrteue
BbIXOZHbIE BbIXxoAa nporpamMmbl
encTBusa . OcTaHoBneHo nnu
A Huskuni, korga He paboTaet HN3
NPVYOCTaAHOBIEHO
. OcTaHoBnEeHo nnu
Bbicokuii, koraa He paboTaeT BbIC
NPYOCTaHOBIEHO
. . Pabortaer,
Bbicokuii npu paboTte, HU3KKI Npu HN3
OcTaHoBnEHO nnu
OCTaHOBKe BbIC
NPYOCTaHOBIEHO
. . Mporpamma
HW3Kni ypoBeHb Npu BHEMIaHOBOW
HN3 npekpatleHa
OCTaHOBKe
BHEMJIaHOBO
Mporpamma
. . npekpalleHa
HW3KniA Npu BHEMMaHOBOW OCTAHOBKE, B HN3 pexpai
_ BHEMNJIaHOBO
NPOTUBHOM Crly4ae BbICOKUI BbIC
Ber, octaHoBKa
unu naysa
3anyck
(npnocTaHoBKa
Yepepytotca
N ocTaHoBKa
HenpepbIBHbIN MMMNYTbC Mexay nporpamMmsl s
pep ¥ BbICOKUM U HEMZ KA
HU3KUM P
NUMMNYbCHOro
COCTOSIHUSA)
MpuunHa HesannaHnpoBaHHasi OCTaHOBKa NporpamMMbl MOXeT NPOM30MTY NO OAHON U3
OCTaHOBKMU NepeynNCrieHHbIX HUXE MPUYMH:
nporpammi

* OcTtaHoBka poboTa
* HewncnpaBHOCTb
* HapyweHue

* VcknoyeHune BpeMeHU BbINOJTHEHUA
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3.6.2.Ucnonb3oBaHne Bxoaa/Bbixoaa ANnA Bbibopa peXnmos

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
NoAKMOYEHHbIX
BXOA0B
6e3onacHoCTH

[lns HacTpolKu Bxoa0B 6e30MacHOCTM NPu NOAKMIOYEHUN AOMONTHUTENBHOMO
yCTpOWCTBa Heo6X0AMMO pa36GrioKMpoBaTb 3KpaHa BXOA0B/BbIX0A0B 6e30MacHOCTY.

1. B meHw «HaBurauua» Haxmute NpunoxeHue.
2. BbibepuTte nyHKT BesonacHoCTb.
3. B HuxHel yacTu skpaHa HaxmMmuTe PasbnokmpoBaThb.
Mpw 3anpoce BBeAMTE Naposb 1 pa3bnokupynte akpaH «besonacHocTby.

Ecnu BbI elle He yCTaHOBUIN Naporib, I/ICI‘IOJ'Ib3yl71Te naposib Nno yMmosn4yaHuio:
ursafe.

B pasnene «B/B 6e3onacHocTn» BbibepuTe Bxoabl.

BbibepuTe 0AMH U3 BXOAHbIX CUTHAMOB, HaXaB OAMH U3 MYHKTOB BbiNaZatoLLEro
cnucka «Bxoay.

B packpblBatoemcs cnvcke Bolbepute Pabouunii pexum.
HaxmuTe NpuMeHUTb 1 farite poboTy nepe3anycTuTbes.
HaxmuTte MopTBEepaUTb KoHdUrypauuio 6e3onacHocTy.

Tenepb ong BbIoopa pexmmMoB paboTbl 1 (M) NEPEKITIOYEHUS MeXAY HUMU
MOXHO UCMONb30BaTh TONbKO AOMOMHUTENBHOE YCTPONCTBO.

Mocne Ha3HavyeHns BXxoAa AOMONTHUTENbHOMY YCTPONCTBY NEPEKIToYEHNE PEXMMOB
yepe3s MINMO oTkntovaeTcsa. [MNpu nonbiTke ncnonb3oBaTth MMO gna nepeknoyeHns
pexXuMoB nosiBfsieTca cooblieHne, noaTeepxaatowee, 4to MNMO Henb3sA
MCnosb30BaTh A1 U3MeHeHusi paboyero pexmma.

UR10e PolyScope X
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8.6.3.Tpexno3snyMNoHHOE YCTPOMNCTBO BKAOYEHMUA

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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8.6.4.CuUrHanbl BX0A0B-BbIXOA0B 6e3onacHOCTHU

OnucaHue Bxopbl/BbIxOAbl pa3feneHbl Ha BXOAbl M BbIXOAbl M MOMNApHO pa3MeLLeHbl Tak, YTo
Kaxpas pyHkuma obecneumsaet PLd kaTeropum 3.
B petautt
Safety
v Robot Limits. Inputs -
Robot Limits
Lk Function Signal
v Joint Limits o
Function cio structure
e Joint Speeds Safeguard Reset A cl1
Joint Positions cl2
o - Satatyifo Lln‘asrs.igned A Ccl3 v:‘:l‘l
Inputs Function cl4
Unassigned A cl5
Outputs
Function clé
v Planes Unassigned A cl7
Planes
v Hardware
Hardware
o
PucyHok 1.3: OkpaH PolyScope X co BXOAHbIMY CUrHanamu.
B petautt
Safety
v Robot Limits Outputs .
Robot Limits
o Function Signal 0SSD
v Joint Limits oy
Function coo structure
- Joint Speeds Unassigned ~ co1
Joint Positions
uncton co2 .
. o satety /O Unassigned v co3 Varlables
Inputs Funation - co4
Unassigned cos
Outputs
Function coe
v Planes Unassigned e co7
Planes
v Hardware
Hardware
o
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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.
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BxopHble Bxopbl onucaHbl B Tabnuue Huxe
cUrHansl
Mpu ncnonb3oBaTbCA BHELLHErO Bbibopa pexXnmMom
nepekro4yaeT Mexay aBToMaTU4eCKUM 1 pyYHbIM
Pexum paboTbl pexumMom. PoboT 6yaeT B aBTOMaTUHECKOM peXMME npu
HU3KOM CUrHarne Bxo4a u B py4HOM peXUME Npu BbICOKOM
curHane Bxopa.
Bo306HOBMIEHNE U3 COCTOSAHUS NPEAOXPAHNUTENBHOMO
OCTaHOoBa B cny4yae cpabaTbiBaHUs nepefHero poHTa Ha
C6poc 3aLmTI BXOAe npepoxpanunTensHoro copoca. MNpu
npenoxpaHUTernbHOM OCTaHOBE 3TOT BXOA, obecrneynBaeT
COXpaHeHWe COCTOAHNS NpefoXpaHMTENIbHOrO OCTaHOBa A0
3apericTBoBaHus cbpoca.
OcTaHoB, MHULMMPOBAHHbIV BXOAOM NPefoXpaHnNTENIbHOMO
Mepbl ocTaHoBa. BeinonHeHne octaHoBa kateropum 2 (IEC 60204-
NpenoCTOPOXHOCTH 1) B ntobom pexrme npu akTMBaLumM mepamu
NpeaoCTOPOXHOCTY.
BbinonHeHmne octaHoBa kaTeropum 2 (IEC 60204-1)
TOJTbKO B aBTOMaTMyeCKOM peXume.
OcTaHoBKa 3aLuThbl B .
ABTOMATHYECKOM MpepoxpaHuTenbHbIA OCTAHOB aBTOMaTUYECKOro pexuma
pesxiMe MOXHO BbIOGpaTb TOMbKO Mpu CKOH(‘bVII'ypVIpVOBaHHOM "
YCTaHOBMEHHOM TPEXMO3ULMOHHOM YCTPONCTBE BKITHOUEHMS.
C6poc 3awwmTHON Bo3BpallaeTcs n3 coctosaHNs NpefoxXpaHuTeNbHOMo
3aWwuThl B OCTaHOBa aBTOMAaTM4eCKOro pexuma B criyyae
aBTOMaTMYECKOM cpabatbiBaHus nepefHero opoHTa Ha BXxoae
pexvme npenoxpaHnTenbHOro cbpoca aBTOMaTUYECKOro pexmnma.
Bxoa cBob6oaHOro npuBoAa MoXHO HAaCTPOUTb Tak, YToObI
CBOOOAHLIN NPUBOS, MOXHO ObINO BKITHOYUTbL U UCMOSIb30BaThb
Freedrive Ha poboTe | 63 He06X0AMMOCTM HaXUMaTb KHOMKY Ha CTaHAapPTHOM
MO wnu HaxmnmaTb 1 yaepxmeaTtb KHonku Ha MMNO ¢ 3PE B
NonyHaXaToM MOSTOXEHUN.
ﬁ NMPEAYNPEXOEHUE
Ecnu npepoxpaHuTenbHbI COPOC N0 YMONMYaHMI0 OTKITOYEH,
aBTOMaTMYECKMIN COPOC MPOUCXOAMNT, KOrAa Mepbl NPegoCTOPOXHOCTH
60orsiblle He aKTUBMPYIOT OCTaHOB.
OTO MOXET NPOU30NTH, ECNM YENOBEK NPOMAET Yepes 30HY AENCTBUSA Mep
NpenoCTOPOXHOCTY.
Ecnu mepbl NpegocTopoXHOCTH HE 06HApYXMBalOT YeSloBEKA U OH
noABepraeTcsa onacHOCTU, aBTOMaTU4eckuii cbpoc 3anpeLleH ctTaHaapTamu.
* Yrtobbl 06ecneunTb cOPOC TOMBbKO B Criyyae, €CNu HAKTO He
noABepraeTcs OnacHOCTU, UCMONb3YNTe BHELLHWI cOpoc.
ﬁ NMPEAYNPEXOEHUE
Ecnu BkntoYeH NpefoxpaHUTENbHbIN OCTAHOB aBTOMAaTUYECKOro pexnma,
npenoxpaHnNTeNbHbIN OCTAaHOB B PyYHOM pexumMe He cpabaTbiBaeT.
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BbixogHble B cnyyae HemcnpaBHOCTM Unu 3anpeTa B cucteMe 6e30MacHOCTY BCE BbIXOAbI

curHansi 6e30MacHOCTV NePeKIIYaTCA Ha HU3KMIN YPOBEHL. ATO 03HAYAET, YTO BbIXO[, OCTaHOBa
CUCTEMbI MHULMMPYET OCTaHOB, AaxXe eCiii aBapUuiiHbI OCTaHOB He cpabaTbiBaeT.
Bbl MOXeTe 1Cnonb30BaTh CrieaytoLye BbIXoAaHble curHanbl chyHKUMI Ge3onacHocTu. Bee
curHarnbl nepexodsT B HU3KUI PEXUM Nocrie 3aBepLUEHUS] COCTOSHUS, BbI3BABLLETO BbICOKMIA
PEXUM CUrHamoB:

Hu3kuii curHan nogaeTcs TOMbKO Npy Nepexone CUCTEMbI
6e30nacHOCTU B COCTOSIHWE OCTAHOBA, B TOM YKCHe C
NMoMOLLbIO BXoAa «ABapuiHbIA OCTaHOB poboTa» 1 npu
TOcTaHOB cuCTEMBI | HaxaTun KHOMKM «ABapWUiiHbIN OCTaHOBY. Bo n3bexaHue
61O0KMPOBOK HU3KMIA CUrHan He ByaeT nofaBaThbCs, eCu
COCTOSIHVE aBapyMHOIO OCTaHOBA MHULMNPYETCS C
nomotLbio Bxofaa « OCTaHOB CUCTEMBbIY.

CvrHan Huskwuii , ecnv poboT ABUXETCSH, B MPOTUBHOM
cryyae BbICOKMN.

CurHan Bbicokuii , Korga poboT OCTaHOBIIEH MW HAXOOUTCA
B NpoLiecce OCTaHOBKM U3-3a aBapunHOM OCTAHOBKN UMK
OCTaHOBKM 3alUnThbl. BbicOKOe nornyeckoe 3HaveHve npu
OCTaHOBNeHHOM poboTe unu B NnpoLecce ero ocTaHoBa M3-
3a aBapuHOIo UNN NPEeAOXpPaHNTENbLHOro OCTaHoOBa.
Hwu3kuvi curHan, Korga ncnosb3yrTCA OrpaHNYeHHbIe
napameTpbl UK ecnu Bxod, 6€30nacHOCTN HaCTPOEH C
OrpaHuyeHHbIN BXOZOM OrpaHMYEHHON KOHUrypauumn n Ha Hero nogaeTcs
HWU3KUW curHan. B npoTuBHOM criyyae nogaeTcs BbICOKWM
curHan.

IBuxywmincsa pobot

Pob6oTt He
ocTaHaBnMBaeTcs

He orpaqueHHbM Aensaetca 06paTHbIM orpaHM4eHHoOMy, ornMcCaHHOMY BblLLeE.

B pyyHOM pexume ans nepemelleHus pobota Heobxoanmo
HaxaTb U yepXuBaTb BHELLHEE TPEXNO3ULMOHHOE

Tpexno3numoHHoe .

CTDONCTEO YCTPOWCTBO BKIIOYEHMSA B MOMYyHaXaToM nofnoxeHuu. Ecnu
yerp NCNonb3yeTcs BCTPOEHHOE TPEXNO3MLMOHHOE YCTPOUCTBO
BKNOYEHnS

BKIIOMEHUS, TO ANA NepemMeLleHnst poboTta Heo6xoaAMMo
HaxaTb U yepXnBaTb KHOMKY B cpedHeM NOSTOXEHUN.

Bbicokuii curHan, ecnv MmaHunynaTop poboTa oCTaHOBIEH U
HaxoauTcs B CKOHUrypnpoBaHHOM 6e30MacHOM UCXOOHOM
BeszonacHbin gom nonoxeHun. B npoTuBHOM cniyyae curHan Huskuui. 1o
yacTo ucnonb3yetcs, korga poboTtsbl UR MHTerpMpoBaHbl C
MOBUMbHBIMK poboTamum.

YBEOOMITEHUE

BHellH1e MexaHu3mbl, Mony4alLye CoOCTOAHME aBapMNHOIro OCTaHoBa OT
po6oTa yepea Bbixog, «OCTaHOB CUCTEMBbI», [OTXHbI COOTBETCTBOBATh
TpeboBaHnam ctaHgapTa ISO 13850. 31o ocobeHHO HeobXxoANMO B TEX
cryyasix, Korga BXof, aBapMnHOro ocTaHoBa poboTa NOAKIIOYEH K
BHELLHEMY YCTPOMCTBY aBapuHOro octaHoBa. B Takux cnyyasnx Bbixog,
OCTaHOB cucTeMbl ByaeT MMeTb BbICOKOE 3HaueHNe nocne pa3tnoknpoBKM
BHELLHEro yCTponcTBa aBapMmnHOro octaHoBa. 3TO O3HaYaeT, YTo
COCTOSIHWE aBapUINHO OCTaHOBKM Ha BHELLHEM 0bopyaoBaHun byaet

10craros C"'CTT"" paHee Ha%%ﬂ%\—@@@?@HW{%@B%ﬂM)?ﬂ%ﬁ%'\“é’”ﬁ@&g%bqu‘fﬁ{éﬁgmts)'
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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
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8.7/1.YpaneHHOe BKAOYEHNE U OTKAOYEHNE

OnucaHue Vcnonb3ynte pyHKLUMIO yaaneHHOro BKIOYEHUA/OTKITIOUEHUS, YTOObI BKNoYaTb U
BbIKIHO4aTh 6510K ynpaBneHuns 6e3 ncnonb3oBaHUs NOABECHOrO MNyJfibTa 06yyeHus.
[aHHas yHKUMA nCronb3yeTcs B CrieaAyowmx cryyasnx:

* B cnyyae HegoCTYyNMHOCTU NOABECHOrO NyfbTa 00yYeHus.
* B cnyyae Heo6xoaMMOCTH NONHOro ynpaenenuns cuctemon MIK.
* B cnyyae Heo6x04MMOCTM OLHOBPEMEHHOIO BKITHOYEHMS MU OTKITIOYEHUSI
HeCKOnbKknx poboToB.
OuctaHuMoHHoe  DyHKUMA yaaneHHOro BKIoYeHUA/0TKIIoYeHUs ocHalleHa HebomnbLunM
ynpasneHue 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.
KneMmbl MapameTp MuH. Tun  Makc. Ep. usm.
12 8 - H 10 12 13 B
npsxeHne
3A3EM] anpsxe
112 B - T 100 A
oK - - M
3A3EM]
[BKJ - HeakTtuBHoe Kateropus 05 B
BEIKJI] HanpsixeHune ocTaHoBa ’
[BKJI - AKTUBHOE
5 - 12 B
BHKIJI] HanpsixeHne
BT B 7 0 A
XOOHOW TOK - - M
BHKJT] ORHOWTO
Mepwvopg
[BKII. ] P 200 - 600 Mc
aKTuBauum
Remote l’ h Remote l’ h
12v|H I 12v|d I
GND H | } GND|H SRS EEERE }
ON R ON |l
OFF| I\, P OFF P
B paHHOM npumepe nokasaHo coeanHeHne B naHHOM npumepe nokasaHo CoefMHEHNE
KHOMKW yAaneHHOro BKIoYeHus. KHOMKMW yOaneHHoro BbIKITIOYEeHUs .

UR10e PolyScope X
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é BHUMAHUE
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.

PykoBofacTBo nonb3oBaTerns 99 UR10e PolyScope X
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3.8.AHanorosbin BXoa/Bbixoa obu,ero
Ha3Ha4vyeHun

OnucaHue

[na nogkntoveHnsa aHanoroBoro nHTepdenica npegHasHa4vyeH 3eneHblii KOHTakT. OH
NCnonb3yeTcsa AN YCTaHOBKK unu nameperusa Hanpsxenus (0-10 B) nnm Toka (4-20 mA)
K 1 OT Apyroro obopyaoBaHus.

[na nonyyeHns HanBbICLLEN TOYHOCTUN PEKOMEHAYETCS BbIMNONHUTbL CrieayoLume
0EeNCTBUS.

* 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 NomMexaMm.

UR10e PolyScope X

100 PykoBoacTBO nonb3oBaTtens



8. YcTaHoBKa

R
UNIVERSAL ROBOTS

OneKTpuyeckue
XapaKTepucTUKu

AHanorosblit
BbIXO4 U
aHanoroBbIi
BXOA,

B rpadhmnyeckom nHtepdeince MoXxHo BbibpaTh pexnm BBoAa. NeKTpuyeckmne

TpeboBaHNs NPUBELAEHbI HUXE.
Knemmbl MapameTp MuH. Tun Makc. Ea. usm.
AHarsnorosbin
BXOZA B pexume
TOKa
[AIx - AG] Tok 4 - 20 MA
[AIx - AG] ConpotusneHue - 20 - oM
[AIx - AG] PaspelueHune - 12 - out
AHarorosbivi
BX04 B pexume
HanpsiXeHus
[AIx - AG] HanpsaxeHune Kareropus - 10 B
OoCTaHoBa
[AIx - AG] ConpoTtuBneHune - 10 - KOM
[AIx - AG] Paspeluenve - 12 - out
AHarnoroBbiv
BbIXO4 B
pexume Toka
[AOx - AG] Tok 4 - 20 MA
[AOx - AG] HanpsixeHue Kareropus - 24 B
OCTaHoBa
[AOx - AG] PaspelieHune - 12 - out
AHarsnorosbin
BbIXO4 B
pexvme
HanpsixeHus
[AOx - AG] HanpsaxeHue Kareropus - 10 B
OoCcTaHoBa
[AOx - AG] Tok -20 - 20 MA
[AOx - AG] ConpoTusneHue - 0 - oM
[AOx - AG] PaspelueHune - 12 - out

[aHHbIN NpuMep NokasbiBaeT ynpaBneHne
JIEHTON KOHBENEepa C UCMOMb30BaHNEM

oo

aHanoroBoro Bxoaa yrnpasJieHnda

CKOPOCTbI0.

[aHHbIN NpuMep nokasbiBaeT
MOAKIHOYEHME aHANOroBOro AaTymka.

PyKOBO,EI,CTBO nonb3oBaTend

101

UR10e PolyScope X

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



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

I
UNIVERSAL ROBOTS

8. YcTtaHoBKa

UR10e PolyScope X

102

PyKOBOﬂ,CTBO nosib3oBaTtena



R
9. MHTerpaums pabo4nx opraHos UNIVERSAL ROBOTS

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.

UR10e:10 kr [MpoBeputb MakcuMarnbHy0 NOME3HYH0 Harpy3Ky poboTa MOXHO Mo 3TUKETKE

/12,5 kr MaHunynsaTopa. lNMonesHas Harpy3ka maccon 6onee 10 Kr ropu3oHTanbHO yganeHa B
HanpaBfieHUN OT NTOKTEBOrO COUNEHEHUS.
Mpy yBENNYEHUN MaKCMMaSIbHOW NOSIE3HOW Harpy3kKn poboT MOXET ABUraTbCs CO
CHUXEHHOW CKOPOCTLI0 U YCKOPEHUEM.
Mpu nepemeLLeHNn C BbICOKOW NONE3HOWN Harpy3Kon MHCTPYMEHT OPUEHTUPOBAH
BepTUKasibHO BHM3 (Takoe YacTo ObiBaeT Npu naneTupoBaHum).
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Mone3Hasa Harpy3ka [kg]

M UR10e
[ UR10e 12.5kg

I I I I
200 400 600 800

CwmeLlleHune ueHTpa Taxectn [mm]

CooTHoLleHne Mexay OLeHOYHOWU MOE3HOWN Harpy3Kou 1 CMeLLEHNEeM LieHTPa TAXECTH.

WHepuums Ecnu nonesHasn Harpy3ka 3afaHa npaBuiIbHO, MOXHO HaCTPOUTb NMOJIE3HYIO HArpy3Ky C
nonesHom BbICOKOW MHEpPLUEN.
Harpyskm MporpammMHoe ob6ecrneyeHne KOHTposiepa aBToOMaTUYEeCKN perynmpyeT yCKopeHue, ecnu

crnepywoLme napaMmeTpbl HACTPOEHbI NPaBUIIBHO:
* Macca Mone3How HarpysKku,
* LleHTp TAXeECTU
* VHepuus

[1ns OLeHKN YCKOPEHUI 1 BPpEMEHM LKA ABUXEHUI poboTa ¢ onpeaeneHHOon none3Hom
Harpys3kom MOXHO ucrnonb3osate URSIm.

UR10e PolyScope X 104 PykoBoacTBO nonb3oBaTtens
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O.2.KpenneHue MHCTPYMEHTA

OnucaHue NHCTpYMEHT nnm 3arotoBka KpensaTcs K BbIXOAHOMY chriaHLy Ans NoACOeANHEHNSA
nHctpymeHTa (ISO) Ha HakoHe4YHuKe poboTa.

Lumberg RKMW 8-354 connector

@ 6 H7 T 6,20 0,20

4x D57 8
Mé-6H T 8

Q6XY

48,75

SECTION A-A

@ 31,50 H7

@50 0,1

P63 h8

?90 0,1

abapuTbl naHua ans NoACOeAMHEHUSI MIHCTPYMEHTA 1 CXema pPacrnosioXeHNs
OTBEPCTUI Ha HeM. Bce namepeHusi npuBeeHbl B MANIIMMETPaX.

®dnaHeuy ans ®naHew ana nogcoeanHeHusa nHetpymenTa (ISO 9409-1) HaxoguTca B TOM MecCTe, rae

noAcoeAuMHeHUsA  yCTaHOBMEH HAaKOHEYHUK poboTa. PekoMeHayeTcsa ucnonb3oBaTh OBanbHOE

MHCTPYMEHTa OTBEPCTUE C paananbHbIM PacnosioXeHneM, YTobbl n3bexaTb Ype3MepPHOro
HanNpsXeHUs1 Ha YCTaHOBOYHbIV WTUMT, YAEPXMBasi TOYHOE MONOXEHNE.

é BHUMAHUE
Cnuwkom anunHHble 6onTbl M6 MOTyT A@BUTb HA HUXHIOK YacTb daHua ans
NnoACcoeAVHEHNsl MUHCTPYMEHTa M NMPUBECTU K KOPOTKOMY 3aMblKaHuto B poboTe.

* 3anpewaeTtcs ucrnonb3oBaTtb 60/Tbl AIMHOM GonbLue 8 MM MNPy MOHTaxe
WHCTPYMEHTA.

é NMPEOYNPEXOEHUE
HenpaBunbHas 3aTsixka 601TOB MOXET NPMBECTU K TPaBMaMm B pe3yrnbTaTe
yTpaTbl dniaHua nepexogHuka u (unu) paboyero opraHa.

* Yb6eputecb, YTO UHCTPYMEHT HafleXXHO 1 6e3onacHoO 3aKpenseH.

* Y6eputech B TOM, YTO KOHCTPYKLMSA UHCTPYMEHTa He MOXeT co3aaTb
OnacHyo CMTyaLuto NyTeM HEOXUAAaHHOIo OTNYCKaHWUs AeTanu.

PykoBofacTBo nonb3oBaTerns 105 UR10e PolyScope X
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O93.BBoA/BbIBOA MHCTPYMEHTA

Pasbem Pasbema MHCTpyMeHTa (Ha puUcyHKe HuXe) NoAaeT NUTaHWe Y CUrHanbl yrpaBneHust Ha
MHCTPYMEHTA  3axBaTbl U AaTUYMKM, KOTOPbIMI OCHALLLEH MHCTPYMEHT poboTa. Ha pasbeme
MHCTPYMEHTa pacronoXeHbl BoceMb 0TBepcTuit. OH HaxoauTcs paaoM ¢ donaHuem ans
NoAcoeaMHEHUs MHCTPYMEHTa Ha 3ansacTbe 3.
BoceMmb xun pazbema npefHasHayeHbl Ans pas3nnyHbiX QYHKLUUA — CM. Tabnmuy:

KoHTakT Ne CurHan Onucaxve
AHanoroBbI
1 Al3 / RS485- BXOA, 3 nnu
RS485-
OcTtaHoBMUTbL poboTa N
AHanorosbIn
B HOPMarnbHOM U Al2/ BXOA 2 it
ynpaBnseMom RS485+ RSA85+
pexume.
Lndposble
3 TOO/MAT Bbixoabl 0 unn
7 0B/12B/24 B
6
(o) (o] 1 Lndposble
o) 4 TO1/MNUT BbIxoAbl 1 Mnu
50 O3 o 3asemreHne
O o 2 5 MNTAHUE 0B/12B/24 B
4 Lindposbie
BxoAabl 0 nnu
6 TIO BXO[,
6e3onacHocTu
0A
Lndposble
Bxoabl 1 nnu
7 T BXO[,
6e3onacHocTH
0B
8 3A3EM 3emns
@ YBE[JOMIEHVE
Pasbem MHCTpyMeHTa Heo6X0AMMO 3aTAHYTb OT PYKU MaKc. [0
0,4H- m.
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apanTep
Kabens
MHCTPYMEHTa

Apnantep Kabena UHCTPYMeHTa — 3TO 3MEeKTPOHHOE npucnocobreHne, obecrnevmnsatollee
COBMECTUMOCTb MeXAy BBOOOM-BbIBOOAOM UHCTPYMEHTA U UHCTPYMEHTaMU e-Series.

}D

@__

-

[ ] [z x

1

MoaknioyaeTca K MHCTPYMEHTY UIK

paboyemy opraHy.

OcTaHoBUTL poboTa B HOPMarbHOM U
ynpaBnsieMoM pexume.

MoakntoyaeTcs K poboTy.

ﬁ NPEOYNPEXOEHUE
MopkntoyeHne aganTtepa kabensa MHCTPYMEHTa K BKIIOYEHHOMY poboTy

MOXeET NpPUBECTU K TPaBMe.

* [epepn noaxntoyeHvem agantepa K poboTy noaksoumTe ero K
WHCTPYMEHTY unu paboyemy opraHy.

* He Bknioyante nutaHne poboTta, ecnu agantep kabens
WHCTPYMEHTa He NOAKIYEH K MHCTPYMEHTY (pabodemy

opraxy).

Bocemb xun pa3beMa Ha agantepe kabens MHCTPYMEHTa npegHa3Ha4deHbl And

pa3nuyHbIX YHKUWIA — CM. TaBnuLy HUXeE:

KoHTakT N2 CwurHan OnucaHue
1 e | A
RS485+ RS485+
OcTtaHoBuUTbL poboTa B .
HOPMANTEHOM U AHanoroBbIn
P—— AlI3 / RS485- Bxopg, 3 unm
3 RS485-
4 pexume.
" 3 I Lincpposbie
BxoApb! 1
5 . 4 TI0 Lincbposble
BxoApl 0
é 5 MATAHUE 0B/12B/24B
7 Linchbposble
6 TO1/MANT BbIxoAapb! 1 nnu
3a3emrsieHve
Lincpposbie
7 TOO/MANT BbixoApb! 0 nnu
0B/12B/24B
8 3A3EM 3emnsa

L 3A3EMIEHUE

GND (3a3emneHue).

=5 ®naHey, ona nogcoeanHeHus MHCTPYMEHTA NogKI4YaeTCA K KOHTaKTy

UR10e PolyScope X
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9.3.1.XapaKTepUCTUKM ANA YCTaHOBKM BBOAa-BblBOAaA
MHCTPYMEHTA

OnucaHue OnekTpuyeckne TpeboBaHUs NpuBeaeHbl HUXe. MNepenaute kK pasgeny «Beoa/eBbiBog
WHCTPYMEHTa» Ha BKNaKe «YCTaHOBKa» 1 yCTAHOBUTE BHYTPEHHUN UCTOYHUK MUTaHUSA
Ha 0, 12 nnu 24 B.

MapameTp MuH. Tun Makc. Ep. nam.
HanpsaxeHue nutaHua B pexume 24 B 23,5 24 24,8 B
HanpsxeHue nutaHua B pexume 12 B 11,5 12 12,5 B
Tok nuTaHua (0AMH KOHTaKT)* - 1000 2000** MA
Tok nuTaHuA (OBa KOHTaKTa)* - 2000 2000 MA
EmMKoOCTHas Harpy3ka nutaHus - - 8000*** MK®

* [INa UHAYKTUBHbBIX HAarpy30K HACTOATENIbHO PEKOMEHAYETCH UCMOMb30BaTh 3aLLMTHbIN
Onog (CM. Huxe).

** Muk Ha makc. 1 ¢, MakcumanbHoe vncno padounx uuknos 10%. CpepgHuii TOK Ha
npoTtsxeHun 10 ¢ He AOMXeH NpeBbiwaTh TUMWYHBIN TOK.

*** T1py BKITHOYEHUW NMNTAHUS MHCTPYMEHTA HauUMHaeTCca MArkuin 3anyck anuHowm B 400 mc,
nos3eonsALWni eMKocTHoW Harpy3ke B 8000 MKD noakmounTbCA K UICTOUYHMKY NUTaHUS
WHCTPYMEHTa npwu 3anycke. [[opsayee nogknoyeHne 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. B BepxHeM KONOHTUTYNEe HaXMUTE MyHKT Y CTaHOBKa.

2. Cnesa B cniucke HaxmuTe ObLuue.

3. Haxwmwute Bxoa/Bbixop UHCTpYMeEHTa 1 Bbibepute NutaHne Ha ABa BbiBOAA.
4

CoegunnTtb npoBopg nutaHus (cepbit) ¢ TOO (CMHUM) 1 NPOBOA, 3a3€MJIEHNS
(red) c TO1 (po3oBbim).

POWER (GRAY)
TOO/PWR (BLUE)

TO1/GND (PINK)

Pl
GND RED) __J

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.
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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

npuBeaeHbl HNXe:

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

noBpexaeHnam.

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

PyKOBO,EI,CTBO nonb3oBaTend
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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

PyKOBOﬂ,CTBO nonb3oBaTend
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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

O6wue
HACTPOMKM

HacTpoitku
napons

HacTtpoiiku
NoAKIIoYeHNs

HacTtpoiiku
6e3onacHocTU

HacTtpoiikn B PolyScope X MOXHO OTKPbITb C MOMOLLbI0 MeHH0 «"ambyprep» B BEpXHEM
neBOM yriy.
Tam ecTb crnepylowme pasgernbl:

* Obuee
* [laponb
* Connection

* Bes3onacHocTb

B 06LLmMX HACTPOIKax MOXHO U3MEHUTb NPeAnoYTUTENbHbIN A3bIK, €AUHULbI U3MEPEHNIA
nT. 4. Takxe B 06X HACTPOikax MOXHO 06HOBUTbL MPOrpaMMHOe obecneyeHue.

B HacTpoiikax napons MOXHO HalTX Naposyn Mo YMOSTYaHUIO U MHCTPYKLIMIO MO UX
U3MeHeHuIo Ha BGonee Ge3onacHble Naposu.

B HacTporkax nogknto4eHna MoXHO 3agaTb HAaCTPONKKM ceTu, Takme Kak IP-agpec,
DNS-cepBep 1 1. A. Takxe 30ecb HaxogAaTCca HAaCTpPoKrKK, ces3aHHble ¢ UR Connect.

34ecb — HacTpolky 6e3onacHoCTH, CBA3aHHble ¢ SSH, pa3peLleHnsiMu Ans naporss
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
afMMHUCTpaTopa  SKpaHOB, HEOGXOAMMO U3MEHUTL Naposib MO YMOMYAHUIO.

1. Otkpowite MeHto «["ambyprep» 1 Bbibepute HacTponku.
2. B pazpene «Maponb» HaxMmute ABMUHUCTPATOP.
3. W3meHuTe Tekywmii naponb agMUHUCTpaTopa Ha HOBbIN.
* Ecnu Bbl MeHs€TE Naponb BNepBble, UI3BMEHUTE Naposib
aZlIMUHUCTpaTopa No ymMon4yaHuio «easybot» Ha HOBbIN naponb. OnuHa
HOBOrO Naposis AOXHa ObITb HE MEHEE BOCbMW CUMBOJSIOB.
4. HoBbili naposib NO3BONAUT pa36rokKMpoBaTh MeH0 «HacTponkmy u
ucnonb3oBaTb PYHKUUN B pa3aene «be3onacHocTby.
| 4 . |
@ Settings X
v General Admin
System Change password
Set password used when changing system settings
Update —_—
4
v Password R
New Password
Operational Mode X § |
Safety . § | I}
Admin
Change password
v Connection
e . 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
[ o
Bbixop n3 MeHi0  Ecnv oavH 13 napaMeTpoB MeHo «be3onacHocTby pa3tnoknposaH, BMECTO KHOMKM
«HacTtpoiiku» «3aKpbITb» B MPABOM HUXHEM Yrily MeHto «HacTporkuy 6yaeT KHoMka
«3abnokupoBaTb 1 3aKpbITb» (3TO TOBOPUT O TOM, YTO 3aLLMTa CHATA).
1. B MeHto «HacTponkuy Hanaute n Haxmute KHorky 3abnoKupoBaThb 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 anst paboyero pexvma B HacTpoikax Polyscope X MOXHO N3MeHUTb
naponsa crnegyrwmm 06pa3OM.
paboyero 1. HaxmuTe meHto «"ambyprep» B BEPXHEM NEBOM YITy.
pexuma .
2. Haxmute «HacTpoiikny.
3. B pa3sgene «[Maponb» HaxmMuTe «Pabounii pexmmy.
4. Ecnu Bbl MeHsieTE naposib Bnepsble, BBEAUTE NMNaposib No yMON4aHUIO.
5. BBeaute HOBbLIN Naposb ANNHON HE MEHEE BOCbMU CUMBOJIOB.
| & |
&) Settings X
o Gemeral Operational Mode
System Change password
Set password used when switching between Automatic and Manual mode
Update P T—
0ld Pas & |
v Password »
[ New Password i
Operational Mode L & |
o [ Repeat Password & |
Admin
Change password
v Connection
b
Network
UR Connect
v Security
Secure shell
Permissions
Services
Close
[ < |
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Maponb.be3onacHoCTb

Maponb no Maposnb No yMonyaHuio Ans cuctembl 6e3onacHocTu: ursafe

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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N3meHeHue Maponb ansi cuctembl 6e3onacHocTy B HacTponkax Polyscope X MOXHO U3MEHUTb
napons crneayowmm obpasom.
cucTembl 1. HaxmuTte meHto «"ambyprep» B BEpXHEM FIEBOM YTIy.
6e3onacHocTH .
2. Haxmute «HacTtpoiikny.
3. B pazgene «Maponb» HaxmuTe «be3onacHoCTby.
4. Ecnu Bbl MeHsieTe Naposb BNepBble, BBEAUTE Naposib M0 YMOMYaHUIO.
5. Beegute HOBbLIN NapoOb AMHON HE MEHEE BOCbMUW CUMBOJSIOB.
[ 4 . |
& Settings X
~ General safety
System Change password
Set password to change safety settings
Update T r— "
0ld Passwor 0 ‘
~ Password
[ New Passward ]
Operational Mode N § ‘
- [ Repeat Password 0 ‘
Admin
Change password
v Connection
Network
UR Connect
b
v Security
Secure shell
Permissions
Services
Close
[ o |
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10.1.2. AocTtyn no SSH

OnucaHue YnpaBnaTb yaaneHHbIM AOCTYNOM K poboTy MOXHO ¢ noMoLubto (SSH). SkpaH HacTpoek
6e3onacHocTn SSH no3BonseT agMnHMCTpaTopam BKIOYAaTb M OTKIHOYaTb JOCTYM K
po6oTy no SSH.

BknioueHune 1. Otkpowite MeHto «["ambyprep» 1 Bbibepute HacTponku.

(oTknioyeHmne) SSH 2. B pa3pene «be3onacHocTb» Haxmute SSH.

3. AKTMBUpYNTE NepekntovaTens Bknountb goctyn no SSH.

CnpaBa ot nepekntovatens «Bknounts goctyn no SSH» Ha akpaHe oTobpaxaeTcs
COOTBETCTBYHOLLMI NOPT.

AyTeHTudurkaumsa AyTeHTudmrKaLumns MOXeT NPONCXOAUTb MO Naporsto U (Mnu) 3apaHee nepefaHHoOMy

SSH aBTOPU30BaHHOMY Kltouy. Kntoun 6e3onacHOCTU MOXHO A06aBUTL, HaxaB KHOMKY
[o6aBuTtb Knto4 1 Bbibpas daiin koya 6e3onacHocTh. [JOCTYMNHbIE KIuK
nepeyuncrneHbl BMecTe. YTo6bl yaanuTb BolbpaHHbIN KItoY M3 crnucka, UCnonb3yinTe
3HaAYOK KOP3UHBbI.

101.3.Pa3speweHuns

OnucaHue YT06bI NPpeaoTBpaTUTh HECAHKLIMOHMPOBAHHbBIE U3MEHEHUSI B CUCTEME, MO YMOYaHU0
[OCTyn K 3kpaHam «CeTby, «YnpasneHue dannamm URCap» n «ObHoBneHne
PolyScope X» 3anpeLieH. Ytobbl pa3pelumnTb 4OCTYN K STUM 3KpaHaM, U3MeHUTe
HaCTpoWkKM pa3pelueHnid. na goctyna K pa3neny «Pa3pelueHus» TpebyeTcs naponb

apMuUHUCTpaTopa.
Doctyn K 1. OTkpoiite MeHto «[Fambyprep» 1 Bbibepute HacTpoiiku.
paspeny 2. MepeiipuTe B pa3gen «be3onacHoCTb» 1 HaxMuTe Pa3peLueHus.

«Pa3spelweHun»

[JononHutenbHble  TakXe C MOMOLLbIO Napona agMUHUCTpaTopa MOXHO 3abr1oKMpoBaTh HEKOTOpbIE
CUCTEeMHble BaXHble 9KpaHbl (pyHKUMK). Ha akpaHe «Pa3pelueHua» B pasgene
pa3pelueHus «BbesonacHocTb» MeHIo «HacTponku» MOXHO yKa3aTtb, Kakue eLle 3KpaHbl AOMXHbI
ObITb 3aLUMLLEHbI NApPONieM aAMUHUCTPATOPa, a Kakme ByayT [OCTYMHbI BCEM
nosnb3oBartenam. [JonosHUTENbHO MOXHO 3ab10KMpOBaTh CrieayoLme 3KpaHbl
(dbyHKUMM):
* CceTeBble HaCTPOWKHU,
* HacTpoWKu 06HOBNEHUS,

* pasgen URCap B pasgene «MeHepxep CUCTEMbIY.
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BknioyeHue 1. OrtkpowiTe pa3gen «Pa3pelueHunsa», Kak onucaHo paHee. 3allmLLeHHble 3KPaHbl
(oTKnIoYeHue) nepeyncneHsl B pasgene «Pa3pelueHuns».

CUCTEMHbIX 2. Yto0bbl BKMIOUNTL HYXHbIV 3KpaH, nepeBeanTe nepeknioyartesb B NooXeHe
pa3speLueHui «BKIMOYEHO».

3. YT06bl OTKNOUUTL Hy)KHbII;I 9KpaH, nepeseanTe nepekno4aTtesib B NnoyioxeHne
«BbIKJTHOHEHO».

Koraa nepekntoyaTtesib B MOIOXEHUN «BbIKITIOYEHO», COOTBETCTBYIOLLIMIA 3KpaH
6rnokumpyeTcs.

10.1.4.CepBuchl

OnucaHue Ha akpaHe «CepBucbl» agMUHUCTPATOPbI MOTYT BKIOYATb U OTKIOYaTb YAANEHHbIN
[OCTyN K cTaHgapTHbIM cepBrcam UR, BbinonHAwWMMcA Ha poboTte (MHTepdelchl
OCHOBHOrO 1 BTOpU4Horo knueHTta, PROFINET, Ethernet/IP, ROS2u . o.).

Ha akpaHe cepBMCOB MOXHO OrPaHUYUTb YAaneHHbIn 4OCTYN K po6GoTy, pa3peLuns
BHELLUHWUIA OCTYN TONbKO K TEM CepBMCcCamM poboTa, KOTOpbIe UCMOSb3YT KOHKPETHOE
npunoxexue poboTa. Mo ymonuyaHuio BCce CEpBUCHI OTKIOYEHbI AN 06ecneyeHus
MaKcumarbHol 6e3onacHoCTU. KOMMYHUKaLMOHHbIE NOPThbI ANA KaX4oro cepBuca
HaxopgsATCcAa crnpaBa OT KHOMKM BKITHOYEHWS B CNUCKe CEPBUCOB.

BknioyeHune Ecnu cepsnc ROS2 BkrtodeH Ha 3TOM 9KpaHe, MOXHO yKa3aTb naeHTUdukaTop AoMeHa
ROS2 ROS (3HauveHus ot 0 o 9). [1na npuMeHeHMsa U3SMEHEHUI CUCTEMA A0JTKHA
nepesarpy3muTbcs.

10.2. ® yHKUMN U NHTepd eNcbl be3onacHOCTH

Po6oTbl Universal Robots ocHalleHbl pa3nuyHbiMy BCTPOEHHbLIMU (DYHKLIMAMM 6€30NacHOCTH, a Takxe
BXoZamu/Bbixofamu 6e3onacHoCTU, UMEPOBLIMU U aHANOroBbIMY CUrHanamMm yrnpasneHus u
OONOSTHUTENbHBbIMU YCTPONCTBaMM 3awmTbl. Kaxaan yHKLUMSA 1 BXxoa/Bbixod 6€30nacHOCTM NOCTPOEHbI
cornacHo EN 1ISO13849-1 ¢ ypoeHeM npounssogutenbHocTu d (PLd) 1 ncnonb3oBaHneM apxXuTeKTypbl
kaTteropuu 3.

Q NPEOYNPEXOEHUE
Mcnonb3oBaHue napameTpoB KOHUrypaummn 6e3o0nacHoOCT, OTINYAIOLLNXCS OT
napameTpoB, HEO6XOAUMBIX OS5l CHUXEHUA PUCKOB, MOXET MPUBECTU K HEAOCTAaTOUHOMY
YCTPaHEHUo ONacHOCTEN UM HEAOCTAaTOYHOMY CHUXEHMIO PUCKOB.

* Y6eOuTech, YTO MHCTPYMEHTbI U 3aXBaTbl NOACOEAMHEHbI HaasexaLL M criocobom,
YTOObI NMPU HapyLLEHUM NOAAYMN NMUTAHNA HE BO3HUKIIA OMACHOCTb.
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é MPEAYNPEXAEHUE: SNEKTPUYECTBO

Owmnbkn NnporpaMmMmnpoBaHms 1 (Unu) NpoBefeHNs MPOBOAKM MOTYT NPUBECTU K U3MEHEHWIO
HanpsixeHusi ¢ 12 B Ha 24 B, 4To npuBeneT K NoBpexXaeHno 06opyaoBaHns B pe3ynbTaTte
BO3ropaHus.

* Y6eputech, 4TO Bbl Ucnonb3yeTte 12 B, n AencTBynTe C OCTOPOXHOCTLIO.

YBEOOMITEHUE

* Wcnonb3oBaHue n KoHdUrypaums dyHKLMA 1 nHTepdencoB 6e30nacHOCTY MOXET
NMPOVCXOANTb TOMbKO NMOCIe NPOLLEAYP OLLEHKM PUCKOB KaXAoro NpuioXeHnst
poboTa.

* B pamMkax oueHK/ pUCKOB NpUMeEHEHNA poGoTa crieayeT NPUHSTL BO BHUMaHWE
BpPEMsi OCTaHOBa

* B cnyyae obHapyxeHust po60TOM HEMCNPABHOCTU NN HAPYLLEHUS B CUCTEME
6e3onacHocTu (HanpuMmep, B pe3dynbTaTe 06pbiBa 04HOr0 13 NPOBOAOB B LIENu
aBapuiiHOro OCTaHOBA MNN NPEBbILLEHUS NpeaenoB 6€30MacHOCTM) NPOUCXoANT
ocTtaHoB Kateropum 0.

YBEOOMIMEHUE

KoHueBoW ncnosiHMTENbHbIA OpraH He 3alumiieH cuctemon 6e3onacHoctn UR. He
KOHTponupyeTcs (yHKLMOHNPOBAHNE KOHLIEBOrO UCTONHUTENBHOIO OpraHa u/unm
COefIMHUTENbHOro Kabens

10.21.HacTtpanBaemana ¢ yHKLNS 6Be30NacHOCTMH

®dyHKumMKM 6e3onacHocTy poboToB Universal Robots, nepeuncneHHble B Tabnuue H1Xe, pacnonoXeHbl B
po6oTe, HO NpeAHa3HaYeHbl AN ynpaBeHns cuctemMbl poboTa, Hanpumep, po6oTa C YyCTaHOBIIEHHbIM
MHCTPYMeHTOM (paboymm opraHom). PyHKLMKN 6e3onacHOCT po6oTa MCNONb3YOTCSA AN CHUXEHUS pPUCKOB
cucTeMbl poboTa, KOTopble onpeaeneHbl Npu oLeHKe pUckoB. [onoxeHne 1 CKOPOCTb OTHOCUTENBHO
OCHoBaHus poboTa.

DyHKUMA
yHKU OnucaHue
6e3onacHocTu
Mpenen . .
YcTaHaBnNuBaeT BEPXHUI U HUXHUI Npeaensb! Ana OoNyCTUMOro NosIoXeHns
MONOXEHUA -
COYNEHEHU.
COYNEHeHNs
Mpenen
CKOpOCTH YcTaHaBnuBaeT BEPXHUI Npeaen CKOPOCTU COYNIEHEHNS.
COYNEHeHNs
MrocKocTH OnpepgensieT NOCKOCTU B NPOCTPAHCTBE, KOTOPbIE OrpaHNYnBalOT NonoXeHne poboTa.
Be30nacHOCTH MnockocTn 6e30nacHOCTN OrpaHMYMNBAIOT TONbKO MHCTPYMEHT/KOHLEBOM
WCMOJSTHUTENbHbIN OpraH UM UHCTPYMEHT/KOHLLEBOM NCNOSTHUTENbHbIV OPraH C JIOKTEM.
OpueHTaums
OnpepgensieT gonycTuMble Npefenbl OpUeHTaLUMmM MHCTPYMEHTA.
WHCTPYMEHTa
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DyHKUMNA

OnucaHue
6e3onacHocTH

OrpaHnumBaeT MakcUMarbHy CKOpPOCTb po6oTa. CKOPOCTb OrpaHUYeHa Ha NokTe, Ha

OrpaHuyeHne thnaHue Ana coeanHeHNs UHCTPYMEHTA/KOHLLEBOTO UCMOSTHUTESILHOTO OpraHa u B
CKOpOCTHU LieHTpe MNonb30BaTeNbCKOro NosoXeHna UHCTPYMEHTa/KOHLLEBOrO UCMOMHUTENbHOIO
opraHa.

OrpaHnumBaeT MakcuMarbHoe yCuive MHCTPYMEHTa, KOTOPOe MHCTPYMEHT/KOHLEBOW
UCMONHUTENbHbIN OpraH 1 NTOKoTb po6oTa npunaraeT npu 3axaTtuu. Ycunue

Mpegen ycunua | orpaHM4YeHo Ha naHue Ans NoAcoeAMHEeHNs NOKTS, Ha MHCTPYMEHTE/KOHLLEBOM
UCMOSTHUTENbHOM OpraHe U B LIeHTPe Nofb30BaTeSIbCKOro NMofoXeHus
WHCTPYMEHTa/KOHLIEBOrO UCMOTHUTENBHOIO OpraHa.

Mpenen -
OrpaHuymBaeT MakcUMarbHbIi MOMEHT poboTa.
MOMEHTa
MNpepen
P OrpaHnuynBaeT MexaHu4eckyto paboTy poboTa.
MOLLHOCTM
OrpaHunyeHne
BpeMeHy OrpaHuymBaeT MakcumarsnbHoe BpeMsi, KoTopoe TpebyeTcsi poboTy Ana ocTaHoBa
nocre 3anycka 3aluTHOro OCTaHoBa.
OCTaHOBKM
Mpenen
ACCTOAHMS OrpaHuymBaeT MakcumasnbHOe pacCcTosiHME, KOTOPOe NPOXoauT poboT nocne 3anycka
P 3aLlUTHOro OCTaHoBA.
OCTaHoBa

10.2.2. ® yHKumna 6e3onacHocCTH

Mpw BbINOMHEHNUN OLIEHKA PUCKOB MPUMEHeHNA Heo6X0oAMMO NPUHATL BO BHUMaHWUe ABuxeHue poboTa nocne
3arnycka ocTaHoBa. [J1s1 ynpoLLeHWsl AaHHOTO NPoLEecca MOXHO MCMoNnb30BaTh YHKLMKN 6€30MacHOCTM
lNpenen BpemeHn octaHoBa wn Npesesn paccTosiHUS OCTaHOBA.

[aHHble hyHKLMM 6e30NacHOCTU AMHAaMUYHO CHUXAlOT CKOPOCTb [IBUXEHMS poboTa, YTobbl po6oTa MOXHO
6bINO OCTAHOBUTBL B 3aaHHbIX Npeaenax. Mpeaesnb! NonoXeHUs CouieHeHni, NINocKoCTU 6e30MacHOCTy 1
npegesnbl OpueHTauum MHCTPYMeHTa (paboyero opraHa) npUHMMAalOT BO BHUMaHWe npegnosiaraeMblil X0z,
paccTosiHMSl OCTaHoBa. Hanpumep, ckopocTb ABUXEHNA po6OTa CHU3UTCA A0 AOCTUXEHUS Npeaena.

10.3.KoHd nrypaumns 6esonacHoCTH

YBEOOMINEHUE
HacTpowikn 6e30nacHOCTU 3aLMLLEHBI MaposiEM.

B neBom BepxHeM KonloHTUTyne PolyScope X Haxmute 3Ha4ok «[punoxeHune.
Ha akpaHe pabouyen suenkn HaxmuTe 3Ha4oK «be3onacHocTby.

Y6epgutech, 4To oToGpaxaeTcsi okHo Npenenbl poboTa, HO HACTPOMKN HEAOCTYMHbI.

A e

YT06bI OTKPbITL HACTPONKU, BBEAMTE NAPOSib CUCTEMbI 6E30MACHOCTU U HAXMUTE
«PA3BITOKNPOBATb». Npumeyanune. MNMocne pa3bnokMpoBKK HAacTpPoek 6e3onacHoCT Bce
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HaCTDOﬁKM CTaHYT aKTUBHbIMU.

5. YT106bI cHOBa 3ab6n0KMpoOBaTh HAacTporky 6e3onacHocTur, Haxmute «SABJTOKNPOBATb» nnu

BbINANTE N3 MeHto «be30nacHoCTbY.

10.4.YcTaHOBKa napond cuctembl 6e3onacHoOCTH

1.

AL

B neBom yrny BepxHero konoHtTuTyna PolyScope X Haxmute Ha MeHto «"ambyprep» 1 BbibepuTe

NyHKT «HacTponkn».

C neBoi1 CTOPOHbI 9KpaHa B CUHEM MeHI0 HaxmMuTe «[lapornb cuctemMbl 6e30MacHOCTMY.

B none «Ctapblii naponb» BBEAUTE TEKYLLUIA Naposib CUCTEMbI 6€30MacHOCTH.

B none «HoBbI naponb» BBEAUTE HOBLIM NApPOSib.

B none «[oBTopuTe Napornby» BBEANUTE HOBbIN Naposb elle pa3. HaxmuTte « I3MeHUTb Naporiby.

B npaBom BepxHeM yrny meHio HaxmuTe SAKPbITb — oTkpoeTcs npeablayLumi 3KpaH.

10.5.Npepenbl 6e3onacHocTn O

Mpepenbl cuctembl 6e30nacHOCTY onpeaeneHbl B pa3aene «KoHdurypaums 6e3onacHoctuy. Cuctema
6e30nacHOCTH NonyyaeT 3Ha4YeHWs 13 Mosiel BBOAA U onpeaensaeT HapyLleHe AaHHbIX 3HaUYeHWI, ecnu
Kakoe-nmbo u3 H1x nNpesblLLeHO. KoHTponnep poboTa npeaoTBpaLlaeT HapyLueHe nyTem ocTaHoBa poboTa
WIIN CHUXEHWUS CKOPOCTMU.

10.5.1.Npepensl poboTa

npeplenbl = Program name
= test1
EE <« Safety E:::; Inputs ~ Outputs  Planes
Application
(i} Limit Normal Reduced
Program
Power
@ Momentum
3D
Stopping Time
2
o Stopping Distance
Tool Speed
Tool Force
Elbow Speed
Elbow Force
(&) on
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Be3onacHblii

pexum

OrpaHN4YMBaET MaKCUMarbHY MeXaHUYecKyto paboTy, NPOM3BOAMMYHO
MuTtaHne po60oTOM B OKpyXatoLlel cpefie. TOT Npefen paccMaTpuBaeT NoNe3Hyo
Harpyaky kak 4acTb poboTa, a He OKpyXxarloLlel cpeap.
Nmnynbe OrpaHN4YMBaET MaKCUMarbHbI UMMynbC poboTa.
Bpewms orpaHvyMBaeT MakcuMMarsbHOe BpeMsi, KoTopoe TpebyeTtcst poboTy ans
OCTaHOBKM OCTaHOBKM, Hanpumep, Npy 3aieCTBOBaHUN aBapMINHOro OCTaHOBA
Topmo3Hou OrpaHN4YMBaET MaKCUMarbHOE PacCTosiHUE, KOTOPOe POBOT-UHCTPYMEHT MUK
nyTb JIOKOTb MOXET MPONTH BO BPEMS OCTAHOBKM.
CkopocTb
OrpaHN4YMBaET MaKCUMarbHY CKOPOCTb MHCTPYMEHTa poboTa.
WHCTPYMEHTa
Ycunne OrpaHN4YnBaET MaKCUMarbHOE YCUNe MHCTPYMEHTA, KOTOPOE UHCTPYMEHT
WHCTPYMEHTA poboTa npunaraeT npu 3axaTun
CkopocTb
orpaHMyMBaeT MakCMMarsbHYH CKOPOCTb JIOKTSA
KoneHa
Ycunue orpaHMyMBaeT MakCcMMarnbHOE yCuine, KoTopoe JIOKOTb MOXET npunaraTb K
KomneHa cBoOen cpene

YBEOOMITEHME

OrpaHuyeHne BpeMEeHN OCTaHOBKM U pacCTOSHUSA BNUAET Ha 06LLyto
CKOpoCTb poboTa. Hanpumep, ecnu Bpems OCTaHOBKM YCTaHOBIIEHO Ha
300 mMc, MakcuMarnbHasi CKopoCTb poboTa orpaHuyeHa, Yto no3sonsaeT
po60Ty ocTaHOBUTLCA B TedeHne 300 mc.

YBEOOMITEHUE

CKOpOCTb 1 yCUnne MHCTPYMEHTa orpaHnyeHsl naHuem ans
NoACcOeANHEHNS MHCTPYMEHTA N LLIEHTPOM ABYX 3a4aHHbIX
nosib3oBaTenem NnonoXeHnn MHCTPYMeHTa.

B 06bl4HbIX yCrioBuaxX (HanpumMep, Npu oTCyTCTBMM aKTMBHOIO OCTaHoBa po6oTa)
cucteMa 6esonacHocT paboTaeT B OAHOM U3 pexXnMoB 6e30NacHOCTU, Kaxapli 13
KOTOPbIX MMeeT COOTBETCTBYIOLLMIN Habop npeaenos 6esonacHocTy. 1:

Be3onacHbin

OencTteue
pexum
HopmanbHas
OTa KOHGUrypaLumsa akTuBHa Mo yMOMYaHUIo.
KoHduUrypauus
OTa KoHUrypaums akTMBUPYETCA B Cry4ae pacronoXeHus
OrpaHu4yeHHas LeHTpanbHon Toukn nHctpymeHnTa (LLTW) poboTa 3a npegenamm
KOHdUrypaums NI0CKOCTU OFrpaHMYEHHOro pexuma npu cpabaTbiBaHUM Un B
cryyae ee akTMBaLUWN HacTpaMBaeMbIM BXOLOM.

1OcTaHoB po6oTa paHee Ha3biBanca «3alUnTHLIM 0CTaHOBOMY (po6oTkl Universal Robots).

PyKOBO,EI,CTBO nonb3oBaTend
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10.5.2.MnockocTn 6esonacHoOCTM

OnucaHue Mnockoctn 6e3onacHOCTY orpaHU4MBaloT paboyyto 30Hy poboTa, ABUXEHUSA
MHCTPYMEHTA W NOKTS.

é NMPEAYNPEXOEHUE
OnpepgeneHue nnockocTeln 6e30nacHOCT OrpaHMYMBaET TONbKO

onpeaeneHHble cepbl 1 NIOKOTb MHCTPYMEHTA, a He 06LwuMi npeaen
AN MaHunynsaTopa poboTa.

YcTaHoBKa niockocTei 6e30MacHOCTM He rapaHTUpYeT, YTo Ha Apyrue
KOMTMOHEHTbI MaHunynaTopa poboTa 6yaeT pacnpocTpaHATLCA Takoe
Xe orpaHuyeHme.

Program name
=} Default
ccee
Safety ceee
Application
v RobotLimits Safety Planes (10f8) "
ove
Program Robot Limits Plane [0
v Joint Limits
+ AddPlane bk
T Joint Speeds.
Joint Positions Properties
Global
Name Varlables
Operatar Vv Safetyl/o Plane & ‘
Inputs gH;mer'“Fr:unba!e 0 ‘
Outputs Tilt Rotation
0 i &
'  Planes Allow a tolerance of -1 mm from the plane
Planes
Restrictions ‘
Both ~
v Hardware
@ st o
Hardware

PucyHok 1.4: OkpaH PolyScope X ¢ nnockoctsimm 6€30nacHOCTH.
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HacTtpoiika MnockocTy 6e30NacHOCTM MOXHO HACTPOUTb C MOMOLLIbIO HUXENEPEUNCTIEHHbIX HUXE
MJOCKOCTHU CBOWCTB:
6e3onacHoCcTH .

Mma — nmsa, ncnonb3yemoe Ansa naeHTudukaumm niockocTm 6e3onacHoOCTH.

* CMmellueHne oT OCHOBaHUA — BbICOTA NIOCKOCTU OTHOCUTESIbHO OCHOBAHWA,
n3mMepeHHas B HanpasneHun -Y.

* HaknoH — HaKJoH MIOCKOCTW, U3MEPEHHbIN OT LUHYpa NUTaHNS.

* lNMoBOpPOT — NOBOPOT NNIOCKOCTU, U3MEPEHHbIN MO YaCOBOW CTPESKE.

[na kaxaow NIoCKOCTY MOXHO HaCTPOUTb CreAyoLMe OrpaHNYeHNs:

* HopmanbHblit. Ecrin cuctema 6€30nacHOCTM B HOPMarnbHOM pexume,
HOpMarsibHas MI0CKOCTb aKTBHA 1 BbICTYMaeT B Ka4yecTBe CTPOroro npeaena
MOSIOXEHNUS.

* OrpaHuyeHHbIin. Ecnu cuctema 6€30nacHOCTU B OrpaHNYEHHOM peXnMe,
NJIOCKOCTb OrpaHN4YeHHOro pexumMma akTuBHa U BbICTyMNnaeT B Ka4yecTBe CTpPOororo
npegena nonoxeHus.

* O6a. Ecnu cuctema 6e30nacHOCT B HOPManbHOM WM OFPaHNYEHHOM peXUME,
NJIOCKOCTb HOPpMaJibHOro 1 OrpaHNYeHHOro pexnMma akTuBHa U BbICTYMNaeT B
KayecTBe CTPOroro npefesa nonoxeHus.

* OrpaHuU4eHHbI pexumM npu cpabaTbiBaHUK. M10ckoCTL Ge30nacHOCTy
nepeBoauT cuctemy 6€30MacHOCTU B OrpaHUUEHHbI PEXUM, ECRIU UHCTPYMEHT
UNK NOKOTb poB0Ta BLIXOAMT 3a ee npeerns..

OrpaHquHMe YT1o6bl HE OONyCTUTb NPOXOXAEHNE JTOKTEBOIo CoYJieHeHUA po60Ta yepes3 3aJaHHYHo
JIOKTEeBOro MJIOCKOCTb, MOXHO 3a4aTb OrpaHn4eHune JioKkTeBOoro Co4JieHeEHUA.

Cco4JieHeHusA
OTkntouunte orpaHn4yeHumne KoneHa, YTOObI KONEHO npoxoanno 4yepeas ni1oCKoCTun.
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UNIVERSAL ROBOTS 11. OueHka yrpo3s kubep6esonacHocTu

1.OueHKa yrpo3 KubepbesonacHocTH

B atom pasaene npeacraBiieHa VIH(DOpMaLI,VIFI, KOTOpaA NOMOXET 3allnTUTb po60Ta oT
noTeHumnasbHbIX Yrpo3 KVI6ep6e3OI'IaCHOCTI/I. B HeM nanoxeHsl Tpe6OBaHMF| K YCTPpaHEeHUIo

Onucanue
yrpo3 kubepbesonacHoCTy 1 NpUBeAeHbl peKoMeHAaLMM Mo ycuneHuto 6e30nacHoCTy.

11.1.06wmne Bonpocbl KnbepbesonacHoOCTH

OnucaHue MopkntoueHne poboTta Universal Robots k ceTn MoXeT co3aaTtb puUcku
Knbepbe3onacHocTu.
3TN PUCKM MOXHO CHU3UTb 3a CYET UCMOSIb30BaHMSA KBanMgUUMpoBaHHOIo nepcoHana u
BHegpeHnA cneumnarnbHbIX
Mepbl Mo 3aLumTe knbepbesonacHocTu poboTa.
Peanunzsaumsa mep knbepbezonacHocTn TpebyeT NpoBeAEHUS OLEHKM COOTBETCTBYHOLLMX
yrpos.
Llenb npu aTOM 3akntoyaeTcs B CrieayoLeM:
* BbISIBUTb yrpo3bl.
* OnpenenuTtb KaHanbl U 30HbI OBEPUSI.

* YKkaszaTb TpeGOBaHVIFI AnA KaXgoro KOMrnoHeHTa B NMpuiioXxXeHunu.

Q NPEOYNPEXOEHVE
OTcyTCTBUE OLEHKU pUCKa Knbep6e30nacHOCTU MOXET NMoABEprHyThb

poboTa pucky.

* [MpoBoAMTb OLIEHKY puCKa Knbepbe3onacHoCTH [OSKEH
CcOOPLUMK UM KOMMETEHTHbIW, KBaNUMULMPOBAHHLIN NepcoHar.

YBEOOMINEHUE
TonbKO KOMMETEHTHbIN, KBanNMUUNPOBaHHbLIA NEPCOHaN A0IXKEH

0TBeYaTb 3a onpeaeneHne HeobxoANMMOCTU NPUHSTUS KOHKPETHBLIX Mep
knbepbesonacHoCTH 1 3a obecneyeHne Takux mep.

11.2.TpeboBaHna kubepbesonacHocTwn

OnucaHue [nst HacTpoWKn ceTn 1 3aLmTbl poboTa HeobxoaAMMO peanu3oBaTb Mepbl Mo
obecneyeHnto knbepbesonacHoOCTH.
BbinonHuTe Bce TpeboBaHMA A0 HACTPOWKN ceTH, a 3aTem ybeanTtech, YTo 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.
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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.

UR10e PolyScope X 134 PykoBoacTBO nonb3oBaTtens



R
12. CeTv o6MeHa faHHbIMU UNIVERSAL ROBOTS

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:

* Ethernet/IP,
* PROFINET
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12. CeTn obmeHa gaHHbIMK

12.1. Ethernet/IP,

OnucaHue

BknioyeHune
Ethernet/IP

EtherNet/IP — 310 ceTeBoI NpOTOKOS, KOTOPbI NO3BONSAET NOAKMYaTb poboTa K
NPOMBbILLIEHHOMY cKaHupytoemy yctponctsy EtherNet/IP. Ecnun nogknioueHne
BKITHO4YEHO, MOXHO BbI6paThb AENCTBME, KOTOPOE BhINOMHAETCS, KOoraa nporpaMmma TepsaeT
coeamHeHne co cKkaHupyoLwwmm yctponcteom EtherNet/IP.

BkntoueHune pyHkumm Ethernet/IP B PolyScope X:

1. B npaBoM BepxHEM Yriy aKpaHa HaxmuTe MeHto «Fambyprep» 1 Bbibepute

«HacTtpoiikn».

B meHto cneBa B pa3gene «besonacHocTb» Bbibepute «CepBUCHI».

HaxmuTte kHonky Profinet n Bkntounte dyHkumio Profinet.

& Settings
System
Update
Password
Operational Mode
safety
Admin
Connection
Network
Security
Secure shell
Permissions

Services

Services
Please be advised to keep unused interfaces disabled to improve security

| Primary Client interface Ports: 30001, 30011

| Secondary Client interface Ports: 30002, 30012

| Real-Time Client interface Ports: 30003, 30013

| Real- Time Data Exchange (RTDE) Ports: 30004

| Interpreter Mode Socket Ports: 30020

| Modbus TCP Ports: 502

o Ethemet/IP Ports: 2222, 40000, 44818

o Profinet Ports: 34962, 34963, 34964, 53247, 49152, 40002

UR10e PolyScope X
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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.

12.2. 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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BknioyeHne
Profinet

BkntoveHue dpyHkumm Profinet B PolyScope X:

1.

B npaBom BepxHEM yriy sKkpaHa HaxmMuTe MeHto «ambyprep» 1 BbibepuTe

«HacTporikn».

B meHto cneBa B pa3gene «be3sonacHocTby Bbibepute « CepBuchI».

HaxmuTte kHonKy Profinet n Bkntounte dpyHkumio Profinet.

& Settings

System

Update

Password

Operational Mode

Safety

Admin

Connection

Network

Security

Secure shell

Permissions

Services

Services

Please be advised to keep unused interfaces disabled to improve security

| Primary Client interface

| Secondary Client interface

| Real-Time Client interface

| Reak-Time Data Exchange (RTDE)
| Interpreter Mode Socket

| Modbus TCP

o Ethemet/IP

Ports: 30001, 30011

Ports: 30002, 30012

Ports: 30003, 30013

Ports: 30004

Ports: 30020

Ports: 502

Ports: 2222, 40000, 44818

Ports: 34962, 34963, 34964, 53247, 49152, 40002

UR10e PolyScope X
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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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12.3. 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

~ General
System
Update
Password
Operational Mode
Safety

Admin
Connection

Network

UR Connect

Security

Error
Connection to UR Connect failed

UR Connect

Enter PIN Code to establish connections

[a)a]la] e ]4]4]

Cannection to UR Gonnect failed

Error Encountered

Incorrect PIN code

(@ GotoDiagnostics

PyKOBOD,CTBO nonb3oBaTend
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Odunardoctuka

Ecnu npu aktuBHoM cepauce UR Connect BO3HMKHYT HenpeasuaeHHbIe CUTyaLum, Bbl
MOXeTe nepenTu B pasgen «duarHoctuka.

1.

2
3.
4

MepenanTe B paspen «HacTponkmy.

OTtkporite UR Connect.

OTKpOIZTe MEHI0 C TpeMA TOYKaMun B NpaBoOM BEPXHEM YIly.

Bbibepute NyHKT «[duarHoctnka.

& Settings
v General

System
Update
Password
Operational Mode
Safety
Admin
Connection
Network
UR Connect
Security

‘Secure shell

& Settings
~ General

System
Update
Password
Operational Mode
Safety
Admin
Connection
Network
UR Connect
Security

‘Secure shell

UR Connect

‘Connected to myUR Cloud

‘Welcome to UR Connect.

UR Gonnect is a cloud-based service that allows you to access yc

You can also use UR Connect to monitor your robet and receive n

UR Connect

UR Connect Diagnostics

UR Connect

Go to Diagnostics

Export Logs

This page will help you diagnose any issues you may be experiencing with UR Connect.

&£+ Run Diagnostics

Summary
3 diagnostic(s) found.

Results

(D) Device not connected
UR Connect URCap not installed

(@) Diagnostics completed

UR10e PolyScope X
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Skcnopt M3 nporpammHoro obecneyveHus PolyScope X MOXHO akcnopTupoBaTb XypHansl UR
XypHanos Connect.
1. Tepengute B pasgen «HacTponkmy.

o~ DN

OTtkporite UR Connect.
OTKpoWTE MEHIO C TPEMSA TOYKaMy B MPaBOM BEPXHEM YrIy.
Bbibepute «OKCnopT XypHanoB».

Boibepute «3kcnopt B myUR» unm «3kcnopT Ha USB».

1, ExportLogs

@» 0

Export fo USB
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13.0ueHKa pucka

Onucaxue [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, cBA3aHHbIE HekoTopble dyHKLMM, CBSA3aHHbIe ¢ 6Ee30MacHOCTbIO, CrieLyanbHO pa3paboTaHsbl

TOPMO3HbIMM LNsi NoBbIX NPUNoXeHuii poGoTa. VX MOXHO U3MEHUTb C MOMOLLIbIO HACTPOEK

XapaKTepucTukamm  KoHdurypaumm 6e3onacHocTv. Tn yHKLMM UCTIONb3YHOTCA ANS YCTpaHeHNs
PUCKOB, CBA3aHHbIX C BbINOMHEHMEM OCTaHOBA NpUIoXeHnem 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.

é NMPEAYNPEXAEHWNE
OTcyTCTBUE OLEHKM pUCKa AN NPUOXEHUS MOXET MOBbICUTb PUCKM.

* 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.

Mopesbl KoxXn 06 OCTpble Kpasi 1 OCTPble KOHLbI MPENSATCTBUAN Ha
NpensATCTBUAX NOGNN30CTH.

Ywunbbl B pe3ynbTaTe KOHTaKTa.
PacTtsaxeHus 1 nepesiomMbl B pe3ynbTaTe yaapa.

MocnencTeua HeHaAEeXHOro 3akpensieHust 60NToB, yaepPXMBaOLLMX
MaHUNYNATOP UM MHCTPYMEHT (KOHLLEBOM UCMONMHUTENbHbIN opraH) poboTa.

BbinageHue unu BbineT NpeamMeToB U3 UHCTPyMeHTa (paboyero opraHa),
Hanpumep, Nno NpUYMHe HeJOCTaTOYHOrO 3aX1Mma Unn Nnepeboes B NUTaHUN.

HenoHumaHwue Toro, 4em ynpasidalT pa3finvyHble KHOMKN aBapMI‘;IHOFO
OCTaHOBa.

HenpaBunbHasa HacTpoiika NnapameTpoB KOHUrypaLuun 6e3onacHoCcTu.

HenpaBunbHble HAaCTPOVKK B pe3ysibTaTe HeCaHKLIMOHUPOBAHHbIX
N3MEHEHWI B NapamMeTpax KoHurypaumm 6e3onacHoCTy.
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13.1.0nac

Onucaxue

HOCTb 3aWWleM/TIeHNA

MN3bexaTb onacHocTu 3auemMineHna MOXHO, yaanme npenaTtcTenda U3 AaHHbIX 30H,
N3MEHMB pacrosioXeHne poboTa Unm UCNosnb30BaB CoYeTaHNe NoCKOCTEN
6€30MacHOCTN 1 NPEAENIOB COUNTEHEHNI, KOTOPbIE YCTPAHAT ONACHOCTb, NpeAoTBpaThB
nepemeLleHme poboTa B flaHHY0 061acTb ero paboyeit 30Hbl.

é BHUMAHUE
Pa3melleHne poboTa B onpefeneHHbIX MecTax MoXeT co3aaTb

OMacHOCTb 3alleMiieHnd, KoTopada MOXeT NpnuBeCTu K TpaBme.

OnpeaeneHHbIM pabo4YnM 30HaM [0SIXHO BbiTb yaereHo ocoboe BHUMaHue
OTHOCUTESTbHO Yrpo3 3alleMIIeHNS], CBS3aHHbIX C (hU3NYECKMMU CBOVICTBaMM
manunynstopa pobota. OfgHa 30Ha (crieBa) oTBeAeHa Mo paamnarbHble NepemMeLeHus,
Py KOTOPbIX COYsIeHeHne 3anacTbsa 1 HaxoanTcs Ha paccTosiium He meHee 1300 Mm oT
OcHoBaHus poboTa. [pyras 3oHa (cripaBa) Haxoautcs B npegesniax 300 MM OT OCHOBaHUS
poborTa B criyHae nepemeLLeHusi o KacaTesibHOM.
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13.2.BpemAa npaccToAHNE OCTAHOBKMU

OnucaHue

YBEOOMITEHUE

Bo3moxHo YCTaAHOBUTbL NOJIb30BaTENIbCKOE MaKCMaJlbHOE BpeMA N
paccTtoAaHmne oCtaHoBa COOTBeTCTByI'OLIJ.eﬂ KaTteropum 6e3onacHocTu.
B clly4ae Ucnosib3oBaHnA Nosib30BaTesIbCKUX HACTPOEK CKOPOCTb
nporpamMmmbl JUHaAMUYECKU perynmpyeTca, 4YTOObI COOTBETCTBOBATH
Bbl6paHHbIM npeaeribHbiIM 3Ha4eHNAM.

"paduyeckne pgaHHble, npeactaeneHHsble Ana Ctbika 0 (ocHoBaHue), Ctbika 1 (nne4o)
1 CTblka 2 (KONEeHO) , [eNCTBUTENbHbI A1 TOPMO3HOMO NMYyTU U BPEMEHW OCTAaHOBKMU:

* Kateropus 0

* Kateropus 1

* Kateropus 2

WcnbiTanne counenenns 0 npoBoamMnoCh C UCMONb30BaHUEM rOPU30HTaNIbHOrO
[ABUXEHMS, e OCb BpalleHus bblna nepneHaukynspHa ocHoBaHuio. Bo Bpems
UCMbITaHU counieHeHus 1 1 couneHeHnus 2 poboT crnefoBan BEpTUKANbHOM
TpaekTopuu, r4e ocb BpalleHusa Obina napannesibHa 3eMre, a OCTaHOB NMPOU3BOAWIICS
npv gBMXeHun poboTa BHU3.

Ocb Y — 310 paccTosiHMe OT MecTa Havarna OCTaHOBa A0 KOHEYHOW NO3ULMMN.

LleHTp TaxecTn nofiesHow Harpy3ku — Ha praHLe Ans NoAcoeaNHEHNS UHCTPYMEHTa.
MpuBeAEHHbIE HXE 3HAUYEHNSI OTPaXatoT ABa cLeHapus: poboTbl C MakCUMarbHOM
nonesHon Harpy3komn 10 kru 12,5 kr.

13.2.1.CueHapumn pobota 1: 10 Kr.

CouneneHune 0
(OCHOBAHMUE)

PaccTosiHue
OoCTaHoBa B
meTpax npu 33%
ot 10 kr

PaccTtosiHue
oCTaHoBa B
MeTpax npwu
66% ot 10 kr

0.10

0.05

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

0.00
speed 33% speed 66% speed 100%

0.20

0.05

0.00

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

speed 33% speed 66% speed 100%
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PacctosHue
OCTaHoBa B
MeTpax ans
MaKCcUManbHOMn
nosie3Hom
Harpy3ku B 10 kr

0.20

—@— 100% extended
—8— 66% extended

0.15| —*— 33% extended
0.10
0.05
0.00
speed 33% speed 66% speed 100%

CouneneHune 0
(OCHOBAHMUE)

Bpems octaHoBa
B CEKyHAax npu
33% o1 10 kr

Bpems
OCTaHoBa B
cekyHzax npu
66% o1 10 kr

Bpems octaHoBa
B CeKyHaax ans
MakcMManbHOu
NnoJsie3HOn
Harpy3ku B 10 kr

0.12} —@— 100% extended
0.10/ —® 66% extended

0.08
0.06
0.04
0.02

sp

—e— 33% extended

eed 33% speed 66%

speed 100%

0.150
0.125
0.100
0.075
0.050

0.025

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

.

spee

0.05

speed 33%

d 33% speed 66%

speed 100%

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

-

speed 66%

speed 100%

CouneHenue 1
(NMNEY0)

PaccrosHue
OCTaHoBa B
MeTpax npwu
33% o1 10 kr

-8~ 100% extended /
—8— 66% extended

—e— 33% extended

0.10
0.05 -
0.00 ,_/_’,/’—-’,'

speed 33% speed 66% speed 100%
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PaccrosHue
o,
0CTaHOBA B 0.20] 8~ 100% extended o ——©
—8— 66% extended
MeTpax npu 0.15{ —%— 33% extended
66% ot 10 kr
0.10
0.05 .—//} *
0.00| ¥ g
speed 33% speed 66% speed 100%
PacctosHune » ®
-8 100% extended
OCTaHoBa B 0201 _g— 66% extended
MeTpax ans 0.15| —* 33% extended
MaKCUMaIIHOM 010 /
none3Houn
0.05 4 o
Harpy3ku B 10 Kr .___//"
0.00{ =
speed 33% speed 66% speed 100%
CouneHeHue 1
(MNEYO) 0.15. —@— 100% extended ’//‘
—8— 66% extended
—e— 33% extended
Bpewms 0.10
OCTaHoOBa B /
CeKyHAax npu 0.05 '/’_/:‘
33% ot 10 kr o~ ——
speed 33% speed 66% speed 100%
Bpems
OCTaHoOBa B —@— 100% extended ,.—//_.
0.20 9
cekyHaax npu —8— 66% extended
—e— 33% extended
66% o1 10 kr 0.15 /
0.10
0.05

Bpems octaHoBa
B CEKyHOax Aans
MaKcuMarsbHON
nosie3Hom
Harpy3ku B 10 kr

4 —

speed 33%

0.30 ./Q
—@— 100% extended

0.251 _¢— 66% extended
0.20{ —*— 33% extended

speed 66% speed 100%

0.15 L

0.10 . Y

0.05 .;_ﬁ !
speed 33% speed 66% speed 100%
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CouneHeHve 2

(JTOKOTb) - 100% payload —&
0.06] —® ©6% payload
—e— 33% payload

Paccrtosanue -
OCTaHOBA B 0.04 /

L

MeTpax npu
P ~ P 0.02
noboi
nonesHom speed 33% speed 66% speed 100%
Harpyske
Bpems
0.175 ® ®
OCTaHOBa B —@— 100% payload
CEKyHD,aX an 0.150 —8— 66% payload
. 0.125! —*— 33% payload
nobon
NonesHoi 01001 ___——
Harpyske 0.075
0.050 /
speed 33% speed 66% speed 100%
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13.2.2.CueHapun pobota 2:12,5Kr.

CouneHeHue 0
(OCHOBAHMUE)
PacctosaHue
ocTaHoBa B
meTpax npu 33%
ot 12,5«kr

PaccTtosHue
OoCTaHOBa B
MeTpax npwu
66% o1 12,5 kr

PaccrosHue
OCTaHoBa B
MeTpax npu
MaKCUMarsibHON
NoJsiIe3HOMN
Harpyske B
12,5kr

0.15

Distance [m]

o
o
o

0.25

—8— 100% extension
—8— 66% extension
=&~ 33% extension

o o
o =
(] o

w

3 66
Speed [%]

o o
= N
v o

Distance [m]
o
=
o

o
o
a

0.00

—8— 100% extension
=8~ 66% extension
—&— 33% extension

0.30

0.25

Distance [m]
©c o o
= = N
o v o

o
o
[l

o
o
S

66
Speed [%]

-8~ 100% extension
—8— 66% extension
=@~ 33% extension

w
@

66
Speed [%]

CouneHeHue 0
(OCHOBAHME)

Bpems octaHoBa
B CeKyHAax npu
33% o1 12,5 kr

—8— 100% extension

0.147 _g— 66% extension

—&— 33% extension

Time
© o o ©
o o o &
5~ o ® o

w

3 66
Speed [%]
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Bpems
OCTaHoOBa B 0.175 —@— 100% extension
. —8— 66% extension
CEKyHﬂ.aX an 0.150 =@~ 33% extension
66% oT '
0.125
12,5kr 3
1:, 0.100
Z0.075
0.050 /
0.025
0.000
33 66 100
Speed [%]
Bpems octaHoBa
B CeKpr,aX an —@— 100% extension
MaKCUMarnbHoiA 0.201 7 320 excension
nosie3Hon
0.15
Harpyske B =
12,5 kr £0.10
[
0.05 /
0.00
33 66 100
Speed [%]
CouneHenwve 1
(nﬂ EL‘IO) —@— 100% extension
0.25 —8— 66% extension
=&~ 33% extension
PaccTosHue 0.20
OCTaHOBa B E 0.15
]
[v]
MeTpax npwu £ 0.10
33% ot 12,5 kr &
0.05
0.00
33 66 100
Speed [%]
PaccTosaxue
OCTaHOBa B 04 —8— 100% extension
—8— 66% extension
MeTan an 0.3 —&— 33% extension
66% ot 12,5 kr '
E
5 0.2
o
c
8
00.1
0.0

33 100

66
Speed [%]
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PacctosHue
OCTaHoBa B
MeTpax npu
MaKCcUManbHOMn
nosie3Hom
Harpy3ke B
12,5kr

CouneHenue 1
(NMNEY0)

Bpems
OCTaHoBa B
CeKyHaax npu
33% o1 12,5 kr

Bpems
OCTaHOBa B
CeKyHaax npu
66% ot
12,5kr

Bpems octaHoBa
B CeKyHAax npu
MaKCcUManbHOMn
nosie3Hom
Harpy3ke B
12,5kr

Distance [m]

o
5]

o
>

o
w

o
N

©
-

o
o

—8— 100% extension
—8— 66% extension
—8— 33% extension

33 66
Speed [%]

0.

0.

Time [s]
o

0.

0.

0.3

0.2

0.2

Time [s]
o
=

o©
-

0.0

0.0

20

15

05

00

—@— 100% extension
=8~ 66% extension

- 33%menson/

66
Speed [%]

0

0

(%}

o

5

0

—@— 100% extension

66% extension

—-—
5 =&~ 33% extension

.

33 66 100
Speed [%]

—8— 100% extension
-8~ 66% extension
—8— 33% extension

33 100

66
Speed [%]
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CouneHeHve 2

(nOKOTb) —@— 100% extension
0.150
PaccTosiHue 0.125
OCTaHOoBa B £0.100
v
MeTpax npu £0.075
0 2
33% ot 12,5 kr 2 0.050
0.025
0.000
33 66 100
Speed [%]
PaccTtosanue
OCTaHOBa B —8— 100% extension
MeTpax npwu 0.20
66% o1 12,5 kr
£0.15
8
é 0.10
5
0.05
0.00
33 66 100
Speed [%]
PaccrtosaHnue
OCTaHOBa B 0.30 —@— 100% extension
MeTpax npu :
MaKCUMasbHOM 0.25
None3Hom %0-20
Harpyske B £0.15
12,5kr 80.10
0.05
0.00
33 66 100
Speed [%]
CouneHeHue 2
(nOKOTb) —8— 100% extension
0.14
Bpems 0.12
oCTaHoBa B = 0.10
CeKyHaax npu 2 0.08
33% ot 12,5 kr g
0.06
0.04

66
Speed [%]

UR10e PolyScope X

156

PyKOBOJJ,CTBO nosib3oBaTtena



(R
13. OueHka pucka UNIVERSAL ROBOTS

Bpems
OCTaHOBa B 0.225 —@— 100% extension
ceKyHaax npm 0.200
66% oT 0.175
12,5kr 7 0.150
20.125
" 0.100
0.075
0.050
33 66 100
Speed [%]
Bpems octaHoBa
B CeKpr,aX an 0.30 —8— 100% extension
MaKCUManbHOWM
nosie3Hon 0.25
Harpy3ke B ©0.20
12,5 kr £
F 0.15
0.10
0.05

66 100
Speed [%]
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4. ABapuUMnHbIE CUTYALUN

OnucaHue

14.1. ABap

OnucaHue

34ecb npvBeAeHbl MHCTPYKLUMU MO AEACTBUSIM B 9KCTPEHHbIX CUTYauusaXx, Hanpumep, B
cryyae aKTUBaL MK aBapuiHOro OCTaHOBA C MOMOLLbIO KpacHOM KHOMKW. B aTom pasaene
TakXe OMnuCbIBaeTCA, Kak nepemMeLlaTtb CUCTEMY BPYUHYI0 6e3 NMTaHus.

MNHAA OCTAaHOBKA

ABapuiiHbI ocTaHOB Unu E-stop — 370 KpacHas KHornka Ha NoABECHOM MyrbTe 06y4eHus.
KHonka aBap1inHOro octaHoBa NO3BOJISIET MTHOBEHHO MOJIHOCTbI0 OCTAHOBUTb
ABUXxeHue poboTta. HaxaTtne KHONK1 aBapmMmnHOro octaHoBa NpMBOAUT K OCTaHOBY
nepsow kateropun (IEC 60204-1).

ABapuIHbIN OCTAHOB He ABNAeTCs Mepon npeaoctopoxHocTn (ISO 12100).

ABapUiHbI/ OCTAHOB — 3TO AOMOJSHUTENbHAA 3aWUTHAsS Mepa, KoTopas He
npepoTBpalLaeT TpaBMbl. OLEHKa pUcka cucteMbl poboTa onpeaensieT HeobXxoAUMOCTb
NOAKIOYEHMS ONONHUTENBHBIX KHOMOK aBapuUinHOro octaHoBa. MyHKLUMA aBapuintHOro
OCTaHOBa U MPUBOAHOE YCTPOMCTBO A0SIXHbI COOTBETCTBOBATL cTaHaapTy ISO 13850.
Mocne cpabaTbiBaHWA aBapUNHOrO OCTaHOBA KHOMKa (OUKCUPYETCS B 3TOM MOJSIOXKEHNN.
MoaToMy npu akTUBaLMM aBapUAHOrO OCTaHOBA ero HE0H6Xo0ANMO COPOCUTL BPYUHYHO C
MOMOLLbI0 KHOMKK, KOTOpasi 3anycTuia OCTaHoB.

Mepepn cOpocom KHOMKM aBapuAHOIrO OCTaHOBa HEOOXOAMMO BM3YaribHO OnpenennTb 1
OLIEHUTb NPUYKHY ero cpabaTbiBaHNsA. Heo6X0aMMOo NPOBECTU BU3YarbHYH OLLEHKY
Bcero obopyaoBaHus B cucteme. Paspelums npobnemy, copocbTe KHOMKY aBapuiiHOro
OCTaHoBa.

C6poc KHONKKU aBapUiMHOro ocCTaHoBa
1. YpoepxwvBasi KHOMKy, NoOBOpayMBanTe ee Nno 4acoBOW CTPeriKe, NoKa 3aleska He
BbINAET U3 3aLenieHns.

Bbl noyyBCTBYETE, UTO 3allleNka 0TCoeAMHUNach, — 3To ByAeT o3Ha4aTb, YTO
KHOMKa cbpolueHa.

2. I'Iposepre, 4YTO NPoOU3OLLIIO, N onpenennTe, crnenyet nn C6paCbIBaTb aBapMI;leIIZ
OCTaHOB.

3. Tlocne cbpoca aBapuinHOro ocTaHoBa BOCCTAHOBUTE NUTaHWe poboTa u
BO306HOBUTE paborTy.

UR10e PolyScope X
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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.Pexxum paboThl

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

BblCOKOCKOPOCTHOIO
PY4HOro pexuma

HaxmuTte nyHKT MpunoxeHue un Boibepnte BesonacHocTb.
Mepenante Ha cTpaHuly « Tpexno3uLMOHHbINY.

Ha aton xe CTpaHunue CABUHbTE KHOMKY U BKITHOYNTE MNMYHKT «Bblcokas
CKOPOCTb B Py4YHOM pexnmMe».

MepeknioyeHune

pexumMmoB

Pexunm paboThbl BpyyHyto ABTOMATNYECKMNI
Mon3yHok ckopocTu X X
MepemelueHne poboTa KHOMKamMm +/- Ha «
Bknapke «lepemelyeHme»
CBo6oaHbIN NpuBoA, X
BbinonHeHne nporpamm HOHMXGH:'?*H X
CKOpOCTb
PepaktupoBaHue u coxpaHeHue «
nporpamMmbl

* [pwy BKNIOYEHUN NUTAHWA UHCTPYMEHTA HaUMHAETCA MATKMIA 3anycK ANIMHON B

400 mc, nossonsaoLwmn eMkocTHon Harpy3ke B 8000 MK® NOAKMUNTLCA K UCTOYHUKY
NUTaHUS MHCTPYMEHTa Nnpu 3anycke. ropavee Noaknto4YeHne eMKOCTHON Harpy3ku
3anpelLuaeTcs.

** [pyn CKOHPUIyprpoBaHHOM TPEXMO3ULMOHHOM YCTPONCTBE BKITHOYEHUSI poboT
paboTaeT B pexume py4yHOro ynpaBeHus Ha MOHWXEHHON CKOPOCTU, eCNn He
BKJTHOYEH BbICOKOCKOPOCTHOMN PYYHOW PEXUM.

A

NPEQYNPEXOEHUNE

Mepen nepexoioM B aBTOMaTUYECKUI peXrUM DYHKLMOHNPOBaHUE
NMPUOCTAHOBIIEHHbIX MEP NPeAoCTOPOXHOCTMN AOTXKHO 6bITb MONIHOCTbIO
BOCCTaHOB/IEHO.

Mo BO3MOXHOCTM Py4YHOI pexum crneayeT UCMofb30BaTh TONbKO nocse
TOro, Kak BeCb NepcoHarn nepemMecTusicsa 3a npeaesbl 3alyUWLeHHoro
NMpOCTpPaHCTBa.

Ecnu ncnonb3yeTtcs BHeLLHWIA NepeksioYaTerb peXMMoB, ero
Heo6X0AMMO pa3MecTUTb 3a NpeaenamMm 3aLlMLLEHHOTO NPOCTPaHCTBRa.

Moka akTMBEH aBTOMATUYECKMI PEXMM, 3anpeLLaeTcs BXOAUT B
3alUMLLEHHOE NPOCTPAHCTBO UM HAXOAUTLCS BHYTPU HEFO — €CIN He
MCMOoNb3yeTcs 3aLLuTa Unm NpuUoXeHne Afisi COBMECTHOM paboTbl He
NPOBEPEHO Ha OrpaHnyeHne MoLLHOCTH u cunbl (PFL).

PyKOBO,EI,CTBO nonb3oBaTend
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Tpexno3nymoHHoe
YCTPOMCTBO
BKJTIOYEHMUA

Ecnu ncnonbayeTcs TpeXno3nLMOHHOE YCTPOMCTBO BKIOYEHMS 1 pOBOT B pyYHOM
pexume, To ANs ero nepemMeLLeHns Heo6XoANMO NePEBECTN TPEXMOIULMOHHOE
YCTPOWCTBO BKIIOYEHMS B MONyHaXaToe nosnioxeHue. TpexnosnumoHHoe
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.

MNepeknioyeHue
pexumoB

MepekntovaTbCca MEXAY peXumMamMu MOXHO C MOMOLLbIO 3HaYKa Npodunsa B NpaBoM
BEPXHEM KOJIOHTUTYIE.

* 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.

UR10e PolyScope X

162 PykoBoacTBO nonb3oBaTtens



R
15. TpaHcrnopTupoBKa UNIVERSAL ROBOTS

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.

é NMPEAYNPEXAEHUE
HenpasunbHbI NOABEM 1 NCMOMb30BaHWE HEMOAXOAALLErO NOALEMHOIO

060pyaoBaHMA MOTYT NPUBECTM K TPaBMe.

* W3berante 4pe3MepHOIN Harpy3KM Ha CMIUHY 1 UHbIE YacTu Tena npu
nogbeme 060pyaoBaHus.

* Bocnonb3ynteck cooTBETCTBYOLWMM 060pYyAOBaHMEM A1 NOABLEMA.

* Heobxogumo cobniopatb Tpe6OBaHI/I$I pernoHarnbHbIX N HAUMOHAIbHbIX
NOJIOXEHUN No noabemy.

* MoHTax po60Ta HeobxoQMMo npon3BoanTb B COOTBETCTBUAN C
YKa3aHnAaMN Mo MOHTaxXy B InaBe «MexaHn4yeckunin I/IHTepCbeVIC».

YBEOOMITEHME

Ecnu po6oT TpaHCcnopTUpyeTcs B Ka4eCcTBe COOPaAHHOIO MPUIIOXEHNS C KaKUM-
nnbo BHELLHUM 060opyaoBaHNEM, MPUMEHUMO CreayoLee:

* TpaHcnopTupoBka poboTa 6e3 opurMHanbHOWM yNakoBKM aHHYNIMpYeT BCe
rapaHTum oT Universal Robots A/S.

* Ecnu po6oT TpaHcnopTupyeTcs NpUKpensieHHbIM K CTOPOHHEMY
MPUOXEHWUIO UM YCTaHOBKE, criefyiTe peKoMeHAaLmMsam no
TpaHCNopTUPOBKe poboTa 6e3 OpurMHasibHOM TPaHCNIOPTHOW YNaKOBKY.

OTkas ot Universal Robots He HeceT 0TBETCTBEHHOCTU 3@ KaKoW-Nnobo yLiep6, BO3HUKLLNIA B
OTBETCTBEHHOCTU  pe3yrnbTaTe NepeBo3kn 060pynoBaHUS.
PekomeHpaLmm no TpaHCNopTUPOBKe 6€3 ynakoBKM MOXHO MOCMOTPETb Ha
CTpaHuue universal-robots.com/manuals.
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OnucaHue KomnaHusa Universal Robots pekomeHayeT Bcerga TpaHCnopTupoBaTth poboTa B
OpUrMHanNbHON yrakoBKe.
CnepoBaHve pekoMeHZauusM No3BonseT CHU3UTL HexernaTenbHble Bubpauum B
COYUSIEHEHUSIX U TOPMO3HbIX CUCTEMAX M COKPATUTb BpaLLEHNE COYNEHEHN.
Ecnu poboT TpaHcnopTupyeTtcst 6e3 opurMHanbHom ynakoBku, cobrofgainTe crnenytoLume
pekomMeHaaunm:

* Cnoxute poboTa. He TpaHcnopTMpyiTe ero B NOMOXeHMN ¢ 0COB0I TOUKOW.
* [lNepemecTuTe LEHTP TAXECTN poboTa Kak MOXHO 6rmxXe K OCHOBaHMUIO.

* 3akpenuTe Kaxayto Tpyby Ha TBEpAOI MOBEPXHOCTU B ABYX Pa3HbIX TOUKaX
TpyObl.

M 3aerHVITe NMpuUKpernJjieHHble pa60qme OpraHbl XeCTKO Mo TpeM OCAM.

TpaHcnopTupoBKa H
\
\

Cnoxwute poboTa. fﬁ \

He TpaHcnopTupyiTe B pa3BepHyTOM A
COCTOAHNN
(nonoxeHwue B 0coboi Touke). ‘

3akpenuTe Tpy6bl Ha TBEPAON NOBEPXHOCTY.
3akpenuTe npukpenneHHbln pabounin opraH C‘[‘Fﬁ ﬁlﬁg
no TPEM OCAM.

151.XpaHeHne noaBecHOronynbta obyyeHus

OnucaHue OnepaTopy He06X0AMMO HETKO NOHMMATb, KaK AeCTBYET KHOMKa aBapuHOro ocTaHoBa
Ha nogBecHOM nyJsibTe 06yyYeHusi Mpu ee HaxaTuu. Hanpumep, nyTaHnLa MOXeT
BO3HWKHYTb MPU YCTAHOBKE C HECKONbKMMMU poboTamu. [LorxHO 6bITb 04EBUAHO, HTO
OCTaHaBMMBaeT KHOMKa aBapuiHOro OCTaHOBa Ha NOABECHOM NyNbTe 00yYeHUst: BClO
YCTaHOBKY UJIM TOMbKO NOAKIMHOYEHHOTO K Hel poboTa.
Ecnun Bo3aMoxHa nyTaHuua, XxpaHuTe NoABecHo NynbT 06y4eHUs Tak, YTobbl KHOMKa
aBapuIHOro OCTaHoBa He Obina BMAHa 1 HEe MOrfia UCMONb30BaThCS.
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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.

A

NMPEOQYNPEXOEHUE

Hecob6ntoaeHve nepevyncrieHHbIX H1Xe npasui TeXHUKU
6e30nacHOCTN MOXeT NMPpuUBECTU K TpaBMeE.

* OTcoeanHUTE ceTeBol Kaberb OT HUXHeN YyacTn bnoka

ynpasneHust Ansa nosiHoro obectounsaHusa. OTKnNoUnUTe
ocTasnbHble UCTOYHUKM SHEPTUN, NOAKIHOUYEHHbBIE K
MaHuMNynaTopy poboTta unu 6noky ynpaenenus. Npumute
HeobxoAMMble Mepbl NPefoCTOPOXHOCTM AJS
npeaoTBpaLLeHns BKIYEeHUS MMTaHnsA CUCTEMbl MHBIMI
NMLaMM Ha BpeMsl PeMOHTa.

I'Iepep, NMOBTOPHbIM BKITIOYEHNEM NMUTAHUA CUCTEMBbI NPOBEPbLTE
3a3eMJieHune.

B cnyyae pas6opa KOMMNOHEHTOB MaHWMNynaTopa po6oTa unm
6110Ka ynpaBneHns 03HaKOMbTECh C TPEGOBAHUSIMM K 3aLLMTe
OT CTaTMYeCKOro aIEKTPUYECTBA.

WN36eraiiTe nonagaHus BoApl M Nbinv B MaHWUNynaTop poboTa
UM 610K yNpaBneHus.

PyKOBOﬂ,CTBO nonb3oBaTend
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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.

16.].MpoBepKa paboTbl TOpMO3a

OnucaHue Mepuoamnyeckn NpoBepsiTe TOPMO3HbIE XapaKTEPUCTUKIN Ha YXYALLIEeHWe. YBenuyeHne
BPEMEHV 0CTaHOBa MOXET NoTpeboBaTb N3MEHEHWI B 3aLLUUTHBLIX Mepax, a Takxe
N3MeHeHWI B ycTaHoBKe. Ecniv ucnonbaytotcs dyHKLMM 6€30MacHOCTM BpeMEHN
OCTaHOBa U (MNN) PacCTOSIHUSI OCTaHOBAa M OHM ABJSIIOTCA OCHOBOM CTpaTerny CHUXEHUS
pVCKOB, TO KOHTPOSb M TECTUPOBAHME TOPMO3HbIX XapaKTePUCTUK NPOBOAUTL HE
TpebyeTcs: poboT OCYLLECTBASIET HEMPEPLIBHLIN MOHUTOPVHI aBTOMAaTUYECKU.

16.2.04nMCTKa U KOHTPONIb MaHUNynsaTopa poboTa

OnucaHue B pamkax perynsipHoro TeXHM4eCKoro o6CnyXnBaHna MaHunynaTopa po6ota MOXHO
NpPOBOANTb YNCTKY B COOTBETCTBMU C PEKOMEHAALIMSIMU A@HHOTO PYKOBOACTBA U
Tpe6GoBaHNAMMN 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.
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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.

UR10e PolyScope X
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MnaH npoBepkn B Tabnuue H1Xe NpUBeSEH CMUCOK MPOBEPOK MO TUMNaMm, pEKOMEHA0BaHHbLIM

MaHunynaTopa komnaHuen Universal Robots. [poBoaute npoBepku perynspHo CorfnacHo yKkasaHusam B

pobota Tabnuue. YkasaHHble AeTanu, COCTOSIHUE KOTOPbIX NMPU3HAHO HEMPUEMITEMbIM, OOMTXKHbI
6bITb NpUBEAEHbI B HAAJS1eXallee COCTOSHUE U 3aMEHEHbI.

Twvn pencTeusa B pamMmkax NpoBeEpKM MepnognyHocTb
BaXx[bl B
ExemecayHo '5') ExerogHo

0 MpoBepka B X
NAOCKMX KoneL,

OcTtaHoBUTb MpoBepka B X

poboTa B kabens poboTa

HOpMarnbHOM 1

ynpaBnsieMom

pexume.

3 MpoBepka B X
NOAKIHOYEHMSA

kabens poboTa

4 lMpoBepka () X
6onToB
KpenneHus
MaHunynsTopa
po6orta *

5 [MpoBepka () X
6onToB
KpenneHus
WHCTpyMeHTa *

6 Kpyrnasictpona | @ X
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lMnaH npoBepku

MaHunynaTopa YBELOMIEHWE
po6ota YuncTtka maHunynaTopa poboTta cxaTbiM BO34YXOM MOXET NOBpeauTb
KOMMOHEHTbI.
* Hu B kOeM cnyyae He NCMNonb3ynTe cXaTbl BO3A4YX A1 YNCTKU
MaHunynartopa.
M5:55%1Nm
\ﬁ‘\> M6:7.51 Nm
M6:7.5%1Nm
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—_

MnaH npoBepku Mo Bo3mMoXHOCTU NnepemecTute maHunynatop pobota B HYJIEBOE nonoxeHue.

MaHunynsTopa 2. BblknounTe 650K ynpaBneHus n otcoeanHuTe oT Hero kabenb NUTaHuA.

poboTa
MpoBepbTe Kabenb Mmexay 6510KOM ynpaBneHns 1 MaHUnynaTopoM poboTa Ha

noBpexageHuna.
I'IpOBepre NpPaBuUIIbHOCTb 3aTAXKN 6onToB KpenjeHna B OCHOBaHUN.

MpoBepbTe NpaBUIILHOCTb 3aTAXKM 60TOB chriaHua Ania NoacoeanHeHUs
WHCTPYMEHTA.

6. TlNpoBepbTe NNOCKME KOMbLia Ha NpeAMeT U3HOCA U MOBPEXAEHUN.

* WN3HoweHHbIe n noBpexaeHHble 3aMeHuTe.

YBEOOMIMEHME

Ecnu B TeyeHne rapaHTUHOIo cpoka y poboTta o6HapyXeHo
noBpexaeHue, obpaTUTech K AUCTPUGHLIOTOPY, Y KOTOPOro NOKynascs
poborT.

npOBepKa 1. OtcoegunHuTe niobble NOACOEANHEHHbIE MHCTPYMEHTbI U NPUHAANEeXHOCTU Uin
yCtaHOBUTE Ll,TVl, NONE3HYH Harpy3ky n LEeHTP TAXeCTn B COOTBETCTBUN C
XapakTepnctnkaMmm NHCTpyMeHTa.

2. TlepemelleHne MaHunynsTopa poboTa B pexume cBo60AHOIo NpuBoaa:

* Ha nogBecHoM nynbTe 06y4yeHunss 3PE KopoTko nonyHaxmuTte, oTnycTuTe,
3aTeM MoJfiyHaXMuTe U yaepxnBainte KHonky 3PE.

KHonka nutaHms KHonka 3PE

3. TloTaHMTe unu TonkKH1TE p060Ta, BbITAHYB MaHUNYJTATOP B rOPU30OHTalIbHOE
nonoxexHune, n oTnycTtuTte ero.

:

=

®

@
:

=

4. Yb6eautecb, YTO MaHMNynNATOp poboTa MOXeT noaaepXxunBaTb CBOe NonoxeHue 6e3
Heob6XxoAMMOCTM NOAAEPXKM UK aKTUBaLMW CBOGOAHOIo NpuBoaa.
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17. YTunusaums v okpyxatouias cpega UNIVERSAL ROBOTS

17.YTunmnsaumna n okpykatolLana cpeaa

OnucaHue

Ytunuzaums po6otos Universal Robots fgonxHa npoBoanTbLCS B COOTBETCTBUN 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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BeluecTBa, MaHunynaTtop po6oTa

ucnonb3yeMble B .
pob6otax UR

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.

UR10e PolyScope X
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18. A eknapaummumnmceptud nkauymns
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18.1.leknapauna 0o COOTBETCTBUM KOMMOHEHTOB
(opurnHan)
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UNIVERSAL ROBOTS

EU Declaration of Incorporation (DOI) (in accordance with 2006/42/EC Annex Il B)

Manufacturer:

Universal Robots A/S
Energivej 51

DK-5260 Odense S Denmark

Person in the Community Authorized to Compile the Technical File:

David Brandt
Technology Officer, R&D
Universal Robots A/S, Energivej 51, DK-5260 Odense S

Description and Identification of the Partly-Completed Machine(s):

Product and | Industrial robot multi-purpose multi-axis manipulator with control box & with or without teach pendant
Function: | Function is determined by the completed machine (robot application or cell with end-effector,

intended use and application program).

Model: | UR3e, UR5e, UR7e, UR10e, UR12e UR16e (e-Series): Below certifications & declaration include:

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

Effective May 2021: UR10e specification improvement to 12.5kg maximum payload. NOTE:
. . . This DOI is NOT applicable when
Serial | Starting 20205 000000 and hl'gher ' . the OEM Controller is used.
Number: year Sequential numbering, restarting at 0 each year See control box markings.
e-Series

3=UR3e, 5= UR5e, 7= UR7e, 0= UR10e (10kg payload), 1 = UR12e, 2 = UR10e (12.5kg), 6 = UR16e
Incorporation: | Universal Robots e-Series (UR3e, UR5e, UR7e, UR10e, UR12e and UR16e) shall only be put into

service upon being integrated into a final complete machine (robot application or 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:
1.1.2,1.1.3,1.1.5,1.2.1,1.2.4.3,1.2.5,1.2.6,1.3.2,1.3.4,1.3.8.1,1.3.9, 1.4.1 with
3PETP,1.5.1,1.5.2,1.5.5,1.5.6,1.5.10,1.6.3,1.7.2,1.7.4,2.2.1.1,4.1.2.1,4.1.2.3,
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 VIl of the Machinery Directive.

Il. Low-voltage Directive 2014/35/EU
11l. EMC Directive 2014/30/EU

Reference the LVD and the harmonized standards used below.
Reference the EMC Directive and the harmonized standards used below.

6 of the EMC Directive:

Reference to the harmonized standards used, as referred to in Article 7(2) of the MD & LV Directives and Article

() ENISO 10218-1:2011
Certification by TUV Rheinland

(I) ENISO 13732-1:2008 as applicable
() ENISO 13849-1:2015

Certification by TUV Rheinland to 2015;
2023 edition has no relevant changes
(I) ENISO 13849-2:2012

(I) ENISO 13850:2015

(1) (1) EN 60204-1:2018 as applicable

(1) EN 60529:1991+A1:2000+A2:2013

(I) EN 60947-5-5:1997+A1:2005
+A11:2013+A2:2017

(I) EN 60947-5-8:2020
(1) EN 61000-3-2:2019

(1) EN 60664-1:2007
(1) EN 61000-3-3: 2013

() EN 61000-6-1:2019
UR3e & UR5e ONLY

(1) EN 61000-6-2:2019

(1) EN 61000-6-3:2007+A1: 2011
UR3e & UR5e ONLY

(1) EN 61000-6-4:2019

Reference to other technical standards and technical specifications used:

(1) IS0 9409-1:2004 [Type 50-4-M6]
(I) 1SO/TS 15066:2016 as applicable
(1) EN 60068-2-1: 2007

(1l1) EN 60068-2-2:2007

(1) EN 60320-1:2021
(1) EN 60068-2-27:2008
(1) EN 60068-2-64:2008+A1:2019

(I1) EN 61784-3:2010 [SIL2]

(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 #DK015892
and ISO 45001 certificate #DK015891.

/
/

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

1/, /
Odense Denmark, 20 December 2024 Gtk Non Sk
Roberta Nelson Shea, Global Technical Compliance Officer

Phone +45 8993 8989
Fax +45 3879 8989

Universal Robots A/S, Energivej 51, DK-5260 Odense S, Denmark
CVR-nr. 29 13 80 60

info@universal-robots.com
www.universal-robots.com
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18.2.Aeknapaunmumceptnd MKaThbl

MepeBof opuUriHanbHbIX UHCTPYKLMIA

Oeknapauus EC o cooTBeTcTBUM KOMNOHeHTOB (DOI) (cornacHo 2006/42/EC, npunoxeHue |l B)
Universal Robots A/S

N3rotoBuTenb Energivej 51,
DK-5260 OpneHce, HOxHasa daHusa
JTnuo B coobulecTBe, Ossup Bpanar
YNOSIHOMOYEHHOE COCTaBNATb TexHUYecKun pykoBoauTenb, OTAEN NCCIeAoBaHnin 1 pa3paboTok
TEXHUYECKUn dann Universal Robots A/S, Energivej 51, DK-5260 Odense S

OnucaHue 1 onpegeneHne YacTUYHO YKOMMSIEKTOBAHHOro obopyaoBaHusa

MHoroLeneBo MHOrOOCHbI MaHUMNYNATOP NPOMBILLNIEHHOrO poboTa
¢ 6510KkOM ynpaBneHUs 1 ¢ NOABECHbLIM NyNbTOM 06y4YeHus unu 6e3
N3penve n dyHKLmMS: Hero; yHKLMA onNpeaenseTcs yKoMNiekToBaHHbLIM 060pyLoBaHMEM
(po60TN3NPOBAHHOWM CUCTEMON MK MoAyfieM C paboynm opraHom,
npeaycMOTPEHHbIM NPUMEHEHMEM W NPOrPaMMHbIM NPUSIOXKEHUEM).
UR3e, UR5e, UR10e, UR16e (e-Series): npuBeaeHHbIE HUXE
cepTudmKkaThl U Aeknapauusi BKIoyatoT B cebs cnepyiollee:

* [enictButensbHo ¢ okTA6psa 2020 r.: nogBecHble NynbTbl
06y4eHns ¢ TPEXMO3ULNOHHBIM YCTPONCTBOM BKITHOYEHNS
(MMNO ¢ 3PE) 1 cTaHpapTHble NoABECHbIe MyNbThl 06y4YeHus
(MNO).

* [OenctutensHo ¢ masa 2021 r.: ynyylieHne xapakTepuctnk
UR10e oo makcumanbHoOW nonesHon Harpy3km 12,5 kr.

Mopensb:

MpumeyaHune: HacToALWas Aeknapaumsa 0 COOTBETCTBUM KOMMNOHEHTOB

HEMNPUMEHWMA npu ncnonb3osanum OEM-koHTponnepa UR.
C 20235000000 un BbIwe
rof ¢-Series 3=UR3e, 5=UR5e, 7=UR7e, 0=UR10e (nonesxas Harpyska 10 kr),

CepuiHbiii Homep:
P P 1=UR12e, 2=UR10e (12,5 kr), 6=UR16€ nocneposatensHas HyMepaLsi, HauHas ¢

0 KaxabIvi rog,

Pob6oTbl Universal Robots e-Series (UR3e, UR5e, UR7e, UR10g,
UR12e n UR16€e) mMoryT 6bITb BBEAEHbI B 3KCMyaTaLUMio TOSNbKO
nocrie BHeApPeHNs B YKOMMNIEKToBaHHOe 06opyaoBaHue
(po60TU3NPOBAHHYIO CUCTEMY NN MOAYSIb), KOTOPOE COOTBETCTBYET
TpeboBaHUAM AMPEKTMBBLI O MEXaHNYECKOM 000pYAOBaHUN 1 APYTUM
NPUMEHVNMbIM AMPEKTMBAM.

3anBnaeTcs, YTO NepeyncrieHHble Bbille NOCTaBnsAeMble U3AENUA COOTBETCTBYIOT MPUBEAEHHBIM HUXE
OVPEKTNBaM B Yyka3aHHOM nopsiake. [ocne Toro kak 4acTM4yHO yKOMMIIEKTOBaHHOE 06opyaoBaHue
coburpaeTcsa 1 CTaHOBUTCS YKOMIMNEKTOBaAHHBIM, COOPLUMK HECET OTBETCTBEHHOCTb 3a OMNpeferieHne Toro,
COOTBETCTBYET NI OHO AENCTBYIOLLMM AMPEKTUBAM, @ TaKXe 3a NpefoCcTaBneHne aeknapauum o
COOTBETCTBUM.

BHepnpeHne:

UR10e PolyScope X 178 PykoBoacTBo nonb3oBartens
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Oeknapauus EC o cootBeTcTBUM KoMNoHeHToB (DOI) (cornacHo 2006/42/EC, npunoxeHue |l B)

|. dnpekTrBa 0 MeEXaHNYECKOM
obopynoBaHun 2006/42/EC

Cnepytowme ocHoBHble TpeboBaHMs 6binn BeinosHeHsbl: 1.1.2, 1.1.3,
1.1.5,1.2.1,1.24.3,1.25,1.2.6,1.3.2,1.3.4,1.3.8.1,1.3.9, 1.4.1
(MNO ¢ 3PE), 1.5.1,1.5.2,1.5.5,1.5.6,1.5.10,1.6.3, 1.7.2, 1.7 4,
2.21.1,41.21,4.1.2.3,4.1.3, 4.3.3, npunoxeHue VI. 3aasnsaeTcs,
YTO COOTBETCTBYHOLLAA TEXHNYECKan LOKYMeHTauus bbina
COCTaBreHa B COOTBETCTBUM € YacTbto B npunoxenusa VII Oupektusbl
0 MexaHn4yeckom obopyaoBaHuu.

Il. OupekTrBa N0 HU3KOBOSbTHbLIM
ycTtponcteam 2014/35/EU (LVD)

CM. onpeKTrBY NO HU3KOBOJSbTHLIM YCTPONCTBAM U UCTIONb3yeMble
COrnacoBaHHble CTaHAAPTbI HAXE.

Il. OupekTtunBa no
3N1EeKTPOMarHMTHoON
coBmectumocTtn 2014/30/EU

CM. AMPEKTUBY MO 3NEKTPOMAarHMTHOW COBMECTUMOCTY U
UCMosb3yeMble CorflacoBaHHble CTaHAAPTbI HUXeE.

CM. ucronb3yeMble COrnacoBaHHbIe CTaHAAPTbI, Yka3aHHble B MYHKTE 7(2) AMPEKTUB O MEXaHUYECKOM U
HW3KOBOJIbTHOM 060pYA0BaHUK 1 NYHKTE 6 ANPEKTMBbI MO 3NEKTPOMAarHMTHON COBMECTUMOCTH:

() EN ISO 10218-1:2011, ceptudpukat TUV
Rheinland

() EN ISO 13732-1:2008 npu
COOTBETCTBYIOLLMX YCIIOBUSIX

(1) EN ISO 13849-1:2015, ceptucpukat TUV
Rheinland (go 2015);

B Bepcumn 2023 cOOTBETCTBYHOLUNX UBMEHEHUN
HeT

(I) EN 1ISO 13849-2:2012

(I) EN 1ISO 13850:2015

(I (1) EN 60204-1:2018 npwm
cooTBeTcTBYoWMX ycnosusax (I1)
EN
60529:1991+A1:2000+A2:2013
(I) EN 60947-5-5:1997+A1:2005
+A11:2013+A2:2017 (I) EN
60947-5-8:2020 (IIl) EN 61000-3-
2:2019

(Il) EN 60664-1:2007
(Il) EN 61000-3-3:
2013 (I11) EN 61000-
6-1:2019 TONMbKO
UR3e 1 URS5e (I1l)
EN 61000-6-2:2019
(Il) EN 61000-6-
3:2007+A1: 2011
TOJNbKO UR3e u
URS5e (I11) EN 61000-
6-4:2019

Ccbinka Ha npo4yne Ucnosib3oBaHHble TeEXHNYEeCKne CTaHaapTbl U TEXHNYECKne CI'IeLI,VId)VIKaLI,VIVIZ

(1) 1ISO 9409-1:2004 [Tun 50-4-M6] (1) ISO/TS
15066:2016 npy COOTBETCTBYHOLLMX YCIOBUAX
(1) EN 60068-2-1: 2007

(1) EN 60068-2-2:2007
(1) EN 60320-1:2021
(1) EN 60068-2-27:2008

(111 EN 60068-2-
64:2008+A1:2019
(I EN 61784-3:2010
[SIL2] (1l1) EN 61326-
3-1: 2017
[NpoMbILWNEHHbIR
06bekT SIL 2]

Mpon3BoaMTENb UK €ro YNOTHOMOYEHHbIV NPEACTaBUTENb AOMXEH NepeaaTb COOTBETCTBYHOLLYHO
MHOPMaLMIO O YaCTUYHO YKOMMIIEKTOBAHHOM 060py0BaHUM B OTBET HA 060CHOBaHHbIV 3anpoc
HauUuMOHaJbHbIX OPraHoOB. yTBepxp,eHme MONHOW CUCTEMbI 0becneyeHnsa KavyecTsa YNOJIHOMOYEHHbIM
opraHom (Bureau Veritas): ceptudukat ISO 9001 Ne DK015892 n ceptncdumkat ISO 45001 Ne DK015891.

PyKOBO,EI,CTBO nonb3oBaTend
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18.3.Ceptund nkaumna URIOe

OnucaHue

Ceptudumkaums

CTopoHHAsA cepTudukaums senseTca gobposonbHon. OgHako ans obecneyeHus
Hauny4Lwmx BO3MOXHOCTEN Ansa cbopLimkoB poboToB komnaHua Universal Robots
cepTucmumpyet poboToB B aBTOPUTETHLIX UCTbITATENIbHbIX OPraHN3auusix,

nepeyvyncrieHHbIX HnXxe.

Konuu ceptudmkatoB MOXHO HanTu B rnaee «CepTudukaTtbi».

| ENISO 1021841
EN ISO 13849-1

| www.tuv.com
1D 0007003000

TUV Rheinland

Ceptudumkatsl TUV Rheinland no EN
ISO 10218-1 n EN ISO 13849-1. TUV
Rheinland BbicTynaet 3a
6e30nacHOCTb M Ka4ecTBO
NpaKTUYecKKn Bo Bcex cdhepax brusHeca
1 Xn3Hu. KomnaHus 6bina ocHoBaHa
150 net Hazap v ceroaHs siBnAeTcA
O4HNM N3 BeOYLNX MUPOBbIX
MOCTaBLLMKOB YCIyr TECTUPOBAHUSA.

A TUVRheinland®

TUV Rheinland
of North
America

OneKTpoTEXHUYECKME HOPMbI U
npasuna KaHagpl, CSA 22.1, ctatba 2-
024, TpebytoT, 4ToObl 060pPYAOBaHNE
6bINo cepTUdULMPOBAHO
UcnblTaTenbHON opraHn3aLmnen,
onobpeHHo CoBeTOM Mo cTaHAapTam
Kanapgpl.

CHINA RoHS

Po6oTtbl Universal Robots e-Series
COOTBETCTBYIOT MeTofaM ynpasneHus
CHINA RoHS, HanpaBneHHbIM Ha
orpaHuyeHne 3arpsa3HeHus,
BbI3bIBAEMOrO 3/TIEKTPOHHbLIMU
VMH(OPMaLMOHHBIMUN MPOAyKTaMMm.

KCC Safety

Po6oTbl Universal Robots e-Series
NPOLUIN OLEHKY U COOTBETCTBYIOT
ctaHgapTtam 6e3onacHocTu KCC.

KC Registration

Po6oTbl Universal Robots e-Series
NPOLUSIN OLIEHKY Ha COOTBETCTBUE
TpeboBaHUSM A51A UCNONb30BaHWSA B
NpPoOn3BOACTBEHHON cpefe. ITo
O3Ha4aerT, 4YTO Npu ncnoJib3oBaHUn
poboTa B LOMALLUHUX YCMNOBUSIX
CYLLECTBYET PUCK pPaaNOMNOMEX.

&
[@s
e
<

Delta

MpoBepka achheKTUBHOCTM pOGOTOB
Universal Robots e-Series npoBefeHa
DELTA.

UR10e PolyScope X
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CTOpOHHSASA . Kak ykasblBaloT HalLM NOCTaBLUMKKN, TPAHCMOPTHLIE
cepTudukauua ) noanoHbl pobotoB Universal Robots e-Series
nocrasLluka m? Cpena | cooTBeTCTBYOT AaTcknum TpebosaHmam ISMPM-15 k
— NPOM3BOACTBY APEBECHOIO YNaKoBOYHOIO MaTepuana u
0603HaY€eHbl B COOTBETCTBUM C AAHHOW CXEMOA.

CepTtudukar Po6oTbl Universal Robots e-Series nocTosiHHO

MCnbITaHuUM, Universal NpPoxoaAT BHYTPEHHNE UCTIbITaHWSA N TECTUPOBaHME

NpoOBeAEHHbIX Robots nocrie oKoH4YaTenbHOM COOpPKM.

U3roTOBUTESNIEM Mpouenypbl ucnbiraHnii UR NOCTOSIHHO
NnoABepralTCs NPOBEPKE U YNYULLEHNIO.

HOexnapauuwu B Ownpektnebl EC B 0CHOBHOM OTHOCATCA K EBpone, ogHaKo HEKOTOpbIE CTPaHbI
COOTBETCTBUM C  NPU3HALOT 1 (unn) TpebytoT Hannune geknapauuin EC. Oupektrebl EC MOXHO HaTK Ha
DUpeKTuBaMu oduumansHoM Beb-canTe: http://eur-lex.europa.eu.

EC B cootBeTCTBUM C [JMPEKTUBOI O MEXaAHMYECKOM 060pyaoBaHuK, poboTbl Universal
Robots npegcraensaoT cobor YacTUYHO YKOMMSIEKTOBAHHOE 060pyA0BaHNE, MOSTOMY
3Hak CE Ha Hu1X He cTaBuTCS.

Heknapauus o cootsetcTBUM KoMmnoHeHToB (DOI) cornacHo Oupektuee o
MexaHn4YeckomM 060py0BaHUM NpuBeeHa B rnaBe «[Jeknapaumm n ceptudukaTbiy.

PykoBofacTBo nonb3oBaTerns 181 UR10e PolyScope X
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18. [deknapauun n ceptndmkaums

18.4.Ceptud nkatol URIOe

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®

UR10e PolyScope X 182
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TOV
Rheinland
North America

Page 1

Certificate

Certificate no.

CA 72405127 0001

License Holder:
Universal Robots A/S
Energivej 25

5268 Odense S

Manufacturing Plant:
Universal Robots A/S
Energivej 25

5268 Odense S

Denmark Denmark

Report Number: 31875333 006 Client Reference: Roberta Nelson Shea

Certification acc. to: CAN/CSA-Z434-14 + GI1 (R2919)

Product Information

Certified Product: Industrial Robot

Model Designation: UR3e, URS5e, UR18e, UR16e, UR28, UR308

)
TUV Rheinland of North America, Inc.
400 Beaver Brook Rd, Boxborough, MA 01713
Tel +1 (978) 266 9500, Fax +1 (978) 266-9992
“ . .
www.tuv.com A TUVRheinland
PykoBoacTBO nonb3oBaTens 183 UR10e PolyScope X
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China
RoHS

Management Methods for Controlling Pollution

by Electronic Information Products
Product Declaration Table For Toxic or Hazardous Substances
R HEEEPRTATEBNME S ETIRET

Procri\luct/Part Toxic and Hazardous Substances and Elements
ame _
7= 2/ 2 B E5EEPHRATE
. ~ ewm | BR_EHR
0 & ﬁ_ Hexavalent §§H¥$ Polybrominated
Mercury | Cadmium ) Polybrominated )
Lead (Pb) (He) (cd) Chromium biphenyls (PBB) diphenyl ethers
- (Cr+6) AT (PBDE)
UR Robots
HBA  EEXRS
UR3/URS /UR10/
UR3e/ URSe / X 0O X @] X X
UR10e UR16e/
UR20/ UR30

O: Indicates that this toxic or hazardous substance contained in all of the homogeneous materials for this part is below the limit
requirement in SJ/T11363-2006.
0: RIRZAB AT LB AT A SRR PR = BI97ES)/T 11363-2006 I ERIREZERIUT -
X: Indicates that this toxic or hazardous substance contained in at least one of the homogeneous materials used for this part is above
the limit requirement in SJ/T11363-2006.
X: RRZBFEEYREDEZEHHE—RM N PH =B HES)/T 11363-2006 L EHIREEXK -

(RWBIFELEA - RIBEFRER N ERPH X B AR EFHITH —H5E - )
Items below are wear-out items and therefore can have useful lives less than environmental use period:
THHMEZRFEREMENNBERFRED YR TERRS ML E R EANE:
Drives, Gaskets, Probes, Filters, Pins, Cables, Stiffener, Interfaces
B WER, BE, EE, TR, B, 4048, NARAS, #O
Refer to product manual for detailed conditions of use.
FAERERIER G
Universal Robots encourages that all Electronic Information Products be recycled but does not assume responsibility or liability.
Universal Robots 5% il [ 4 B & 7 Rl FA P B 10 EE F15 27" M, {8 Universal Robots SAFEMIFTEI NS
To the maximum extent permitted by law, Customer shall be solely responsible for complying with, and shall otherwise assume all liabilities that
may be imposed in connection with, any legal requirements adopted by any governmental authority related to the Management Methods for
Controlling Pollution by Electronic Information Products (Ministry of Information Industry Order #39) of the Peoples Republic of China otherwise
encouraging the recycle and use of electronic information products. Customer shall defend, indemnify and hold Universal Robots harmless from
any damage, claim or liability relating thereto. At the time Customer desires to dispose of the Products, Customer shall refer to and comply with
the specific waste management instructions and options set forth  at www.universal-robots.com/about-universal-robots/social-responsibility and
www.teradyne.com/ct /corporate-social ibility, as the same may be amended by Teradyne or Universal Robots.

UR10e PolyScope X 184 PykoBoacTBO nonb3oBaTtens
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KC Safety

S

AFEAHEQ] MISHAM

- Al AFD
Universal Robots A/SiM = S HEIME 50 60110079

3

Aol o16E110079  (MEHEE 0 Vestergaard

A am e wm . T T assa
=X Energivej 25, 5260 Odense S, Denmark

AtgcHH el Sl A 2| A <72l 7Y AR am

— =1 A

Al J =1 g

g4 () UR10e gg(sa) 6 axis

At ord sl s 18-AB2EQ-01602

H =X L y .

= Universal Robots A/S

AT X

Energivej 25, 5260 Odense 'S, Epﬂmprk

 MI3s=A1E A ZE ¥ AEIE He1E=HIE w2t
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KC
Registration

8ED6-B666-998D-8738

B./}_

SEANAATY 4RSS 2=
Registration of Broadcasting and Communication Equipments

A3 e AH |

Universal Robots A/S
Trade Name or Registrant .

AR R (A EH )

UR e-Series robot
Equipment Name

7 Emdy
Basic Model Number

UR10e

o4 v

Series Model Number

|
2Ws [

sl
Registration No.

' R-R-URK-UR10e¢

Zﬂ}—x}/*ﬂi(i ):}7}

Manufacturer/Country of Origin

Universal Robots A/S / Rlv}=

FEagel

Date of Registration
7e |
Others
4 /}x Al TRy Alsgz]2 A3Fe] e} 559558 S ch
It is verified that foregoing equipment has been registered under the Clause 3, Article 58-2 of Radio
Waves Act.

| 2018-10-23

201841 (Year) 104 (Month) 23% (Day)

QAT AT A%
Director General of National Radio Research Agency

A gHE 2 b 7] A A ks 4] " A | *‘MHM % pabsle) 58

SN el e A E P o] A4 = AFU J

Fofok et

TEEe

UR10e PolyScope X
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Cpepa

Climatic and mechanical assessment

Client

Universal Robots A/S
Energivej 25

5260 Odense S
Denmark

Force Technology project no.
117-32120

Product identification

UR 3 robot arms

UR 3 control boxes with attached Teach Pendants.
UR 5 robot arms

URS control boxes with attached Teach Pendants.
URI10 robot arms:

URI10 control boxes with attached Teach Pendants.
See reports for details.

Force Technology report(s)
DELTA project no. 117-28266, DANAK-19/18069
DELTA project no. 117-28086, DANAK-19/17068

Other document(s)

Conclusion

only a few minor issues (see test reports for details).

IEC 60068-2-1, Test Ae; -5 °C, 16 h
IEC 60068-2-2, Test Be; +35°C, 16h
IEC 60068-2-2, Test Be; +50°C, 16 h

grms, 3 x 1%2h
IEC 60068-2-27, Test Ea, Shock; 11 g, 11 ms, 3 x 18 shocks

The three robot arms UR3, URS and UR10 including their control boxes and Teach Pendants have been tested
according to the below listed standards. The test results are given in the Force Technology reports listed above. The
tests were carried out as specified and the test criteria for environmental tests were fulfilled in general terms with

IEC 60068-2-64, Test Fh; 5 — 10 Hz: +12 dB/octave, 10-50 Hz 0.00042 g%/Hz, 50 — 100 Hz: -12 dB/octave, 1,66

Hgrsholm, 25 August 2017

Date Assessor

Sy H#F—

Andreas Wendelboe Hgjsgaard
M.Sc.Eng.

DELTA - a part of FORCE Technology - Venlighedsvej 4 - 2970 Horsholm - Denmark - Tel. +45 72 19 40 00 - Fax +45 72 19 40 01 - www.delta.dk

PykoBofacTBo nonb3oBaTerns 187
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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.

YBEOOMITEHUE
Tabnuubl dyHKLUMI 6e30MacHOCTM, NpefcTaBlieHHbIe B 3TOi rnase, yrnpoLleHbl. [onHble

BEPCUM MOXHO HalnTu 3aeck: https://www.universal-robots.com/support

b1, o Tei o 3aTtparuBaemble
~ ~ nucasve eincTeus onyck

aBapunHbin 3MeMeHTbI
OCTaHOB 1

Haxatue Ha Estop PB Ha nogsecHoMm nyrnbTe obyyeHus ' u
(cornacHo
ISO 13850) nonyyeHune BHelHero Estop (npu ncnonb3osaHnm BXoaa

6esonacHocTi Estop) NpuBoAMT K ocTaHoBy kaTeropuu 13 ¢

OTKIIOYeHeM NUTaHWs OT NPMBOAOB poboTa 1 BBOAa/BbIBOAA
CM. cHocKu

WHCTpyMeHTa. [laeTca koMaHaa' Ha ocTaHoBKy Bcex

couneHeHunin. Kak Tonbko BCe CouneHeHus nepenayT B Po6ort, Bkntoyas

OcraHoB
COCTOSIHWE KOHTPOMNMUPYEMOTO MOKOS, MUTaH1e OTKIIlo4aeTCs. BBO//BbIBO/,
. . kateropun 1 -
[Insa oLieHKN BCTPOEHHOI (pyHKLMOHanLHo 6esonacHocT ¢ MHCTPYMEHTa
. . . (IEC 60204-1)
BHELLHEN CUCTEMOIi ynpaBneHus, CBS3aHHOW C po6oTa

6e30MacHOCTbLI0, UMM BHELLHUM YCTPOMUCTBOM aBapuitHOro
OCTaHOBa, MOAKMIOYEHHBIM KO BXOZY aBapUiiHOro OCTaHoBa,
nobasbTe PFH aTOro casizaHHoro ¢ 6e3onacHOCTbio BXoAa K
PFH 3HayeHusi PFH aTol dhyHKuMm 6e3onacHocTy (MeHee
1,8E-07).

UR10e PolyScope X 188 PykoBoacTBo nonb3oBartens
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db2,
npepoxpaHUTenbHbI
0OCTaHOB 4 (3aWmTHbIN

Onucaxue

HOeitctBua

3artparnsaemMbie

SN1eéMeHTbl

Ota oyHKUMsA 6Ge3onacHoCTH 3anyckaeTcs
oCTaHoB cornacHo ISO )
10218 1) BHELUHUM 3aLUMTHBIM YCTPONCTBOM C MOMOLLbIO
BXOA,0B 6€30MacHOCTU, KOTOpble 3anycKatoT
ocTaHoB kaTeropun 23, MpeaoxpaHnTenbHbIN
OCTaHOB He BNMSET Ha BBOJ/BbIBOJ, MHCTPyMeHTa. | OcTaHoB
Bo3MmoxHbI pa3nuyHble KoHdurypauuu. Ecnn kaTeropuu 2
NOAKITIOYEHO YCTPONCTBO BKITIOYEHMS, (IEC 60204-
npeaoXpaHnTesbHbI OCTAHOB MOXHO HacTpouTb | 1) —ocTaHoB - Po6ot
Ha pa6oTy TOJIbKO B aBTOMaTu4yeckom pexume. | SS2 (cornmacHo
CM. chyHKLMM 6e30MacHOCTU BpEMEHU U IEC 61800-5-
paccTosHMA ocTaHoBa?. [1ns (PyHKLMOHAMBHOV 2)
6e30nacHOCTK BCell BCTPOSHHOW OyHKLK
6e3onacHocTn no6asbTe PFH BHellHero
3awmTHoro yctpouncTea k PFH
npeaoxpaHUTENbHOro OCTaHOBA.
®b3, npeaen . Dei 3aTparuBaemeble
nucaHve encTeus
noyfioXXeHusd 3MeMeHThI
co4JieHeHus N .
YcTaHaBnnBaeT BEPXHUIA N HUXHWIA Npeaensl
(nporpaMmHoe 5
AN JONYCTYMOrO MOMOXEHNS COYNEHEHWIA.
orpaHunyeHue He nossonut ABUXeEHMIO
PaccTosiHve 1 Bpemsi ocTaHOBa He B
OCVI) NpeBbICUTL HACTPOVKHM
YUNTBIBAKOTCS, TakK Kak orpaHuyeHus He 6yayT
npegenos. YTobbl
HapyLUeHbIl. Y KaX[oro CousieHeHnst MoryT 6bITb
[LBUXEHWE He NPeBbICUNO
CBOV Npegenbl. Hanpsimyto orpaHnunBaeT
B B npepernbl, CKopocTb CouneHeHne
Habop AONYCTUMBIX MOMOXEHUI COUNIEHEHNIA, B 5°
MOXET BbITb CHUXEHA. (kaxpoe)
rpeaenax KoTopbiX OHW MOTYT ABUFaTbCS.
[ns npegoTBpalleHnst
3apaeTcs B pa3gene 6e30mnacHoCTu
. BbIXOAa 3a npejenbl
noNb30BaTeNbCKoro MHTepdeiica. 1o
6yAeT BbINOSIHEH OCTAHOB
CpeACTBO NPOrpamMMHOrO OrpaHNYeHnst OCK 1
. po6ora.
NpOCTpaHCTBa € pacyeTHON 6e30MacHOCTbIO
cornacHo ISO 10218-1:2011, 5.12.3.
®b4, npepen o e 3aTparuBaeMbie
nucaHve eincTeus
CKopocTu ANeMEeHTHI
co4JieHeHusa

YcTaHaBnvBaeT BepXHWii Npefen ckopoctu
COUNEHEHMS. Y KaX[0ro COUSIEHEHNSI MOTYT BbITb CBOU
npegenbl. 3Ta pyHKUMs 6e30NacHOCTH OKa3blBaeT
HanborbLuee BNVSHWE Ha NEPEHOC 3HEPrum Npu

KOHTaKTe (3aXMMHOM uUnun nepexoaHom). Hanpsamyio

He no3sonut
OBUXEHMIO
NpeBbICUTb
HaCTpoWKn
npeaenos. YTobbl

ABUXEHne He

NpeBbICUNo CouneHeHne
orpaHuynBaeT Habop AONYCTUMbIX CKOPOCTEN 1,15°/c

npeaersbl, CKOpocTb (kaxpoe)
COUSIEHEHWSI, KOTOPbIE pa3peLleHO UCMOoNb30BaTh.

MOXeT 6bITb
3apaeTca B pasfene HacTpoek 6e3onacHoCTu

. CHuxeHa. [1na
nofb30BaTeNbCKoro MHTepdueiica. Vicnonbayertcs ans
. npeaoTBpaLleHus

OrpaHuyeHusi GbICTPbIX ABUXEHUI B COUNEHEHUSX, T. €.

BbIXOZa 32 npefersibl
PUCKOB, CBSI3aHHbIX C 0COObIMU TOUKaMW.

6yneT BbINONHEH

ocTaHoB poboTa.
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I'Ipenen MpeBblWeHe npeferia BHYTPEHHErO KPYTSLLEro MOMEHTa COUNEHEHMsT (KaXA0oro) MPUBOAUT K OCTaHOBY
MOMEHTa Kateropum 03. HepoctynHo ans nonb3oBaTens — 370 3aBoAckas HacTporika. HE MOKA3bIBAETCH kak dyHKumMs
co4yneHeHus 6e3onacHocTu e-Series, NOCKONbKY AJ151 3TOro Npeena nonb30BaTenbCKUe HaCTPOWKM U KOHAUIypaLmmn OTCyTCTBYIOT.
®b5 moxet o o n 3atparuBaembie
nucaHue eNCTBUA onycK
Ha3biBaTbCH MNo- 3nemMeHThI
pa3HOMY:
OTtcnexwvBaeT nonoxexue LITU (nosmuuio
npepen
OpUWeHTaLuio) U NpeaoTBpaLLaeT BbIXod 3a
NnoJioXXeHud,
nnockocTb 6e3onacHoCTW Unu npeaen
npepen He nossonut asnxeHunio
nonoxennsa LUTW. Bo3MOXHbI pasnunyHblie .
WHCTPYMEHTAQ, NpeBbLICUTL HACTPONKK
npeaensl nonoxexus (pnaxew, Ans
npepen npegenos. Yto6bl
NOACOEAVMHEHUSI UHCTPYMEHTA, NTOKOTb U AiBE
OpUeHTaLuunu, [BUXeHMne He
HacTpauBaeMble TOUKU CMeLLeHus
MNOCKOCTHU npeBbICUIIO Npeaens.!,
VHCTPYMeHTa ¢ paguycom). OpueHTtaums [
6e30nacnocw|, CKOPOCTb ¥ MOMEHT
orpaHuyeHa OTKIIOHEHUEM OT HanpaeneHus Z ®dnaHeu Ans
rpaHnubl MOrYT BbITb CHUXEHBI.
(06beKT) hnaHua Ans NoAcoeanHEHUs 3°,40 mm noacoeanHeHusa
6e3onacHocTH [nsa npepoTepalleHns
MHCTpyMeHTa unu LITW. 3Ta dyHKums MHCTpyMeHTa
. BbIXOAa 3a npegensbl
6e30nMacHOCTH COCTOUT U3 ABYX YaCTeN. JlokoTb
6yneT BbINOMHEH
MepBas — nnockocTu 6e3onacHocTv AN
. ocTaHoB po6oTa. He
orpaHu4eHnsa BO3MOXHbIX no3unumn LITA.
. NO3BONUT ABUXEHUIO
Btopas — npeaen opueHtauuu LITU, koTopbin
NpeBbLICUTb HACTPONKU
BBOAMTCSH KakK pa3peLLeHHoe HanpasneHne n
npeaenos.
[onyck. 3To onpeaenseT 30Hbl BKITOYEHUS U
nckntoverns LITU v 3anacTba B OTHOLEHUN
nnockocTe 6e3onacHoOCTU.
@66, o Lo I 3aTparuBaemeble
nucaHve encTeus OnycK
orpaHun4yeHue 3neMeHTbI
ckopoctu (UTU
" JNIOKOTb) .
OTtcnexvBaeT He no3BonuT ABUXEHMIO NPEBLICUTbL HACTPOWKU
ckopocTb LITU n npeaenos. YTobbl ABMXEHWE HE NMPEBbLICUIIO Npeaernsbl,
JIOKTS1, 4TOObI CKOPOCTb ¥ MOMEHT MOTYT ObITb CHUXEHbI. [ns
npeaoTBpaTUThL npefoTBpaLLEeHNs BbIXOAA 3a Npefensl 6yaeT BoinonHeH | 50 mm/c LT
npeBbllLeHne ocTaHoB po6oTa. He No3BonuT ABMXEHUIO NPEBbICUTH
npegena no HaCTpOViKU NpesenoB..
CKOpOCTM.
UR10e PolyScope X 190 PykoBoacTBo nonb3oBartens
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b7, 5 Lei 3artparnsaemMbie
nucaHve eincTeus
npeapen SrieMeHThI
ycunusa
He nossonut
(UTWn
LOBUXEHUIO
JIOKOTb)
Mpenen yeunus — aTo ycunue, npunaraemoe poboTom K NpeBbICUTb
LITW (ueHTpanbHo TOUYKE MHCTPYMEHTA) 1 «IOKTIo». JTa HacTpoWiKu
hbyHKLYMA 6€30MacHOCTU HENpepPbIBHO paccYnTbIBaeT npepenos. YTobbl
MOMEHT, AOMYCTUMBIV AJ1S KaXA0ro COUNeHeHNs, C TeM [OBVXEHNE He
yTo6bI Npegen yeunua ansi LITU n konexa octasanca B NpeBbICUNO NPEeAEnsbI,
3afaHHbIX pamkax. CouneHeHUs KOHTPONMPYIOT BbIXOAHOW CKOPOCTb I MOMEHT
KPYTALLMIA MOMEHT TaK, YTobbl OH OCTaBascs B AOMYCTUMOM MoryT 6bITb 25 H TH
AmnanasoHe. 3To o3HavaeT, 4to ycunusa B LITU n nokte CHuXeHbl. [na
OCTaHyTCsl B paMKax 3aaaHHoro npefena ycunus. Korga npeaoTBpaLLeHus
KOHTPOJNMpYEMbIil OCTaHOB 3anyckaeTcst hyHKLUmen BbIXOA,@ 3a nNpejenbl
6e3onacHocTu «Mpenen ycunusa», po6oT 6yneT BbINOMHEH
OCTaHaBnMBaeTCs, a 3aTeM «BO3BpaLLAeTCsi» B ocTtaHoB po6oTa. He
MofioXeHune, B KOTOPOM MpeBbILLeHUs He Bbino. MNocne MO3BONUT ABUXEHUIO
3TOro OH CHOBa OCTaHaBMNVBAETCS. NpEeBbICUTb
HaCTponKun
npeaernos.
B8, 5 o I 3aTtparuBaemble
nucaHue eicTBus OonycK
npepen 3NeMeHTbI
MOMEHTa
Mpenen momeHTa He no3BonuT ABMXEHMIO NPEBBLICUTbL HACTPOKU
yZLo6HO Ucnonb30BaTb npepenos. YTobbl ABUXEHWE HE NPEBBLICUNO Npeaenbl,
[J15 OrpaHnyeHuns CKOPOCTb ¥ MOMEHT MOTYT BbITb CHUXEHbI. [nsi
KpaTKOBPEMEHHbIX npeaoTBpaLleHus Bbixoaa 3a npefens! byaet 3kr- m/c Po6ot
KoHTakToB. MNpenen BbINOSIHEH OCTaHOB poboTa. He No3BonuT ABUXEHUIO
MOMEHTa BIIMSIET Ha NPEBbLICUTbL HACTPOWKU NPELEenoB.
BCero po6orta.
®B9, npepen 5 e n 3atparvBaemble
nucaHue encTBUA onyck
MOLLHOCTH 3NEeMEeHTHI
OTa hyHKUMS OTCNeXnBaeT MexaHnyeckyto paboTy (Cymma
KPYTALLMX MOMEHTOB B COUNEHEHUSIX, YMHOXEHHbIX Ha
[OuHamunyeckoe
YrroBble CKOPOCTU B COUNEHEHUSIX), BbIMOMHAEMYHO
B orpaHuyeHune
po6OTOM, YTO TaKXe BIMSET Ha TOK, MoAaBaeMbli Ha 10 BT Po6ot
TOKa 1 KpyTALLEero
MaHunynsTop poboTa, u ckopocTb poboTa. 3T1a pyHKLMS
MOMeHTa
6€e30MacHOCTN AMHAMUYECKN OFpaHNYMBaET TOK U
KPYTALLMIA MOMEHT, HO COXPaHSIET CKOPOCTb.
PykoBogcTBO nosnb3osartens 191 UR10e PolyScope X
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19. Tabnuua dyHKuMIN 6e3onacHoCcTH

®b1 0- 5 Dei 3artparnsaemMbie
nucaxHue ENCTBUA

BbIXOA, anemMeHTLl
Estop

Ecnu ckoHduryprpoBaH Bbixog, po6oTta <Estop> u cpabatbiBaeT
po6ota UR ) N

ocTaHoB po6oTa, ABOMNHbIE BbIxoAbl MetoT HU3KWW ypoBeHb. Ecnn

ocTaHoB <Estop> po60Ta He MHULMNPOBAH, BONHbLIE BbIXOAbI

VMEIOT BbICOKMIA YPOBEHb. IMMNYnbChbl HE NCNONb3YTCS, HO

[onyckatTcs.

OT1 ABOINHbIE BbIXOAbI UBMEHSOT COCTOSHMUE AJ15 N06Oro BHELLHEro

Estop, nogkntoueHHoro K HacTpamBaeMbiM Bxoaam 6e3onacHocTy,

rAe 3TOT BXO[, HAaCTPOEH Kak BXOJ, aBapuiHOro ocTaHoBa. Ecnu HacTpanBaemble B

HeluHee
[1ns oueHKM BCTPOEHHOM (PyHKLMOHaNbHOM 6e30nacHoCTm ¢ BbIXO/bl 3aflaHbl, IBONHbIE
. N . NoAKIYEHNE K
BHELLHEN CUCTEMOM yNpaBneHus!, CBA3aHHON ¢ 6e30MacHOCTbIO, BbIX0AbI B cryyae Estop
noruke un (unu)
no6asbTe PFH aToro cBasaHHoro ¢ 6esonacHocTbio Bbixoaa kK PFH nepeksYaloTcsa Ha
. . N o6opyaoBaHio

BHELLHEN CUCTEMbI YNPaBlieHNs, CBA3aHHOW ¢ 6e30MacHOCTbI0. HU3KWIA YypOBEHb

[ns Bbixoaa Estop npoBepka BbINOMHAETCA Ha BHELLUHEM

obopynoBaHuu, nockonbKy Beixog, UR siBnseTca Bxofom ans

BHELUHeN (hyHKUMK 6e3onacHocTy Estop BHelLHero o6opyfoBaHus.

MPUMEYAHWE. Ecnun ncnonblyetcsa UM (uHTepderic nuTenHon

MaLuuHbl), Bbixog Estop po6ota UR HE NMOOKITFOYAETCA k UITM.

BbixopHoii curtan Estop He otnpasnsietcs ¢ pobota UR Ha UM —

3TO NO3BONISAET NPEAOTBPATUTL HEYCTPAHUMOE YCIIOBUE OCTAHOBA.

Ons ®B11, 612, 613, 514 and ®B17: Ans oLeHKM BCTPOEHHOW hyHKLMOHanbHO 6e3onacHoCcTu Heobxoaumo AobaBnuTb
370 3HauveHne PFH k PFH BHeLuHelt nornku (ecnv TakoBas UMeeTCsl) U ee KOMMOHEHTOB.
®b11, p°6°T . 3aTparusaemMole
UR Onucanve LeitctBus
3NeMeHTbI
aABuXeTca.
N Ecnu HacTpanBaemble
umcpoBoit
BbIXOAbl 3a[iaHbl:

BbIX0[n

Korga po6oT asuxeTcs (MPoUCXoauT ABUXEHWE), ABONHbIE
uncppoBble BbIXOAbI UMEOT HU3KNW ypoBeHb. Koraa aBnxeHus
HeT, YpoBeHb curHana Ha sbixopax BbICOKWI. OueHka
yHKLMOHaNbHOM 6€30MacHOCTM OTHOCUTCS K TOMY, YTO

HaxoauTca BHyTpy po6oTa UR.

Korpa po6oT aBuxeTcs
(npovcxopuT ABUXEHUE),
NBOVHbIE LncpoBble
BbIXOAbl UMetoT HU3KUIN

YpOBEHb.

Korpaa ABUXeHus HeT,
YpOBEHb CUrHana Ha
BbIxogax BbICOKWN.

BHelwHee
NoAKIIloYeHNe K
noruke u (unu)

obopynoBaHuo

®b12, po6oT UR He
OCTaHaBNMBAETCH:
LMchpoBOit BbIXOL,

Onucaxue

Korga po6ot OCTAHABJIMBAETCA (B npoLiecce OCTaHOBKW U B COCTOSIHUN

NOKOS1), YPOBEHb CUrHana Ha ABONHbIX LMPOBbLIX BXOAAX BbICOKWW. Korga

3aTparusaeMsie

SNIEeMEHTbI

BHelwHee

noakn4yeHue K

ypoBeHb curHana Ha seixogax HU3KUI, po6ot HE HAXOUTCA B npouecce (w)
norvike n (Unn
ocTaHoBkn 1 HE HAXOOUTCA B cocTosiHUM nokosi. OueHka yHKLUMOHaNbHOM
obopynoBaHuio
6e30nacHOCTV OTHOCUTCA K TOMY, HYTO HaxoamTcs BHyTpu poboTta UR.

UR10e PolyScope X 192 PykoBoacTBo nonb3oBartens
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®b13, po6oT UR
B OrpaHU4YeHHOM
KOHUrypaumum:
LM(POBON BLIXOA,

OnucaHue

Korga po60oT 1cnosib3yeT orpaHUYeHHyo KOHUrypaLmio (Unn orpaHuyeHHas

BHYTpU poboTa UR. [1ns oLeHKN BCTPOEHHOM yHKLMOHabHoM 6e3onacHocTu
HeobxoanMMo 106aBuTb 3TO 3HaveHne PFH k PFH BHelwHel noruku (ecnu Takosast

MMeeTcsl) U ee KOMMOHEHTOB.

KOH(UrypaLms 3anylleHa), ypoBeHb CUrHana Ha ABONHbIX L poBbix Beixopax HU3KNI.

CM. Huxe. OueHka dyHKLMOHanbHoi 6e30MacHOCT OTHOCUTCS K TOMY, YTO HAXOAUTCS

3artparnsaemMbie

SN1eéMeHTbl

BHeluHee
noaKmnoveHne K
noruke u (unw)

obopynoBaHuto

®b14, po6oT UR
He B
orpaHuM4YeHHoOM
KoHdUrypaumu:
LMPOBON BLIXOA,

OnucaHue

Korga po6oT HE ncnonb3yeT orpaHnyeHHyto KoHhUrypawmio (Mnm orpaHuyeHHas

KOHCUrypaLus He 3anyLieHa), ypoBeHb curHarna Ha ABOMHbIX LpoBbIX BbIXoAax

BHYTpU po6oTa UR. [nsi oLeHKM BCTPOEHHOM hyHKLMOHarIbHOM 6e30macHoCTU

Heobxoanmo fo6aBuTb 370 3HaveHue PFH k PFH BHelwHel norukum (ecnu TakoBast

VIMeeTCH) N ee KOMMNOHEHTOB.

HU3KWW. Ouexka yHKLMOHANbHOW 6€30MaCHOCTM OTHOCUTCS K TOMY, YTO HaxoauTcsa

3aTparusaemMole

SNEMEHTbI

BHeluHee
NoaKIoYeHme K
norvike u (Unu)

obopynoBaHuto

3aTparusaemMbie

SJIeMeHThbI

db15,
npepen Onucative DeiicTaus Lonyckn
BPEMEHM .
OTcnexuBaHne yCcnosuu B pexume peasibHoro
ocTaHOBa

BpPEMeHW, 4TO6bI He BbiN NpeBbILLeH npeaen
BpemMeHun ocTaHoBa. CkopocTb poboTa
orpaHn4mBaeTca, YTOObI HE BbIN npesBbilleH npeaen

BPEMEHMN OCTaHOBA.
He nossonut
B0O3MOXHOCTb OCTaHOBKM poboTa Npu AaHHbIX
haKT4eckomy BpeMeHU
OBUXEHUSIX NOCTOAHHO OTCNEXMBAETCS, YTOObI
OCTaHOBKM NPEeBbICUTb
npefoTBpaTUTb ABUXEHUS, KOTOPbIE MOTyT .
3aaHHbIN Npegern.
NpeBbLICUTL Npefen 0CTaHOBKW. Ecnun ecTb puck, 4to
Bbi3bIBaeT CHUXeHNe 50 mc
BpeMs, Heo6XoAMMOoe 718 OCTaHOBKM poboTa,
CKOPOCTM UIM OCTAHOB
MOXET MNPEeBbLICUTL Npeaes], CKOPOCTb ABUXEHUS
po6oTa, 4TobbI

NMPEOOTBPATUTH

npeBbilleHne npegena

cHuxaetcs. [ npefoTepalleHns BbIXoAa 3a
npeaensl 6yaeT BoINofiHEH OCTaHOB po6oTa.
DyHKLWS 6E30MacCHOCTM BbINOSHSAET TaKoi Xe
pacyeT BpeMeH) OCTaHOBa AS1s AaHHbIX ABUXEHUI 1
3anyckaeT ocTaHoB kateropuu 0, ecnv npepen
BPEMEHV OCTaHOBa MNpeBbILleH unmn byaet

npeBbILLEeH.

Po6ot

PykoBopcTBo nonb3oBaTtens 193
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®b1 6- 5 Lei o 3artparnsaemMbie
nucaHue enCcTBuA OnycKun
npeapen SrieMeHThI
pPacCTOAHUA .
OTcnexvBaHne ycrnoBuii B pexXnme peanbHoro
OCTaHOBa
BpPEMEHMU, YTOGbI He Gbin NpeBbILLEH Npeaen
paccTosiHua octaHoBa. CkopocTb poboTa
orpaHuumnBaeTcs, YTobbl He ObiN NPeBbILLIEH
npefen paccTosiHUs OCTaHoBa.
He nossonut
B0O3MOXHOCTb OCTaHOBKM poboTa Npu AaHHbIX
haKT4eckomy BpeMeHU
OBUXEHMUSIX NOCTOAHHO OTCNEXMBAETCS, YTOObI
OCTaHOBKU NPEBbICUTb
npeaoTBpaTUTb ABUXEHUS], KOTOPbIE MOy T .
3aflaHHbIN Npegen.
NpeBbICUTL NPeaen ocTaHoBKU. Ecnu ecTb puck,
BbI3blBaeT CHUXeHNE 40 mm Po6ot
4YTO BPEMS, HEO6XOAMMOE AN OCTaHOBKM poboTa,
CKOPOCTM UM OCTAHOB
MOXET MNpeBbICUTL Npeaes], CKOPOCTb ABUXEHUS
po6oTa, 4TobbI
cHuxaeTcsl. [Ina npenoTBpalleHns Bbixoda 3a
NMPEOOTBPATUTH
npegens 6yaeT BbINOMIHEH OCTaHOB poboTa.
. npeBblLLEeHNe Npeaena
DyHKLMA 6e30MacHOCTH BbINOSTHAET TaKon Xe
pacyeT paccTosiHUS OCTaHOBa A9 AaHHbIX
[BUXEHWIA 1 3amyckaeT ocTaHoB kaTeropum 0,
ecrnu npefien BpeMeHV 0CTaHOBa NPEBLILLIEH UMK
6yneT NpeBbILLEH.
®b17, 6e3onacHoe 5 o . 3atparuaemble
nucaxHue encTemns OMyCKH
ucxogHoe 3NeMEHTbI
nosyiokeHue:
DyHKUMA GesonacHocTH, koTopasi
«oTcnexuBaemas .
OTCNEXMBAET BbIXO/, C PaC4YeTHOMN «Bbixop 6e30onacHoro
no3nuuna»
6e30MacHOCTbI0 TakuM 06pa3oMm, YTo VNCXOAHOTO MOMOXEHNS»
BbIXOZ, MOXET GbITb aKTUBMPOBaH TOJNbKO MOXET BbITb BHeluHee
Torga, korga poboT HaxoamTcA B aKTMBUPOBAH, TOSIbKO e noakJstyYeHne K
CKOH(UIYpUPOBaAHHOM OTCEXMBAEMOM Korpa poboT HaxoauTcs nioruke u (unw)
«6€30MacHOM UCXOAHOM MOMOXEHNUNY. B 3aj@aHHOM obopynoBaHuto
Ecnu Bbixof, akTUBMpYyeTca, Koraa po6oT «6€e30nacHOM UCXOAHOM
He HaxoAWTCsi B HACTPOEHHOMN NO3uLmK, NONOXEHUN»
BbIMOJIHSIETCS OCTaHOB kaTeropum 0.
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19. Tabnuua yHKLUMIN 6e30MnacHOCTH UNIVERSAL ROBOTS

Tabnwua 1, 106MeH faHHBIMI MeX/ly NOfBECHLIM My bTOM 0BYUEHIs!, KOHTPOSIIEPOM 1 BHYTPY POGOTa (MEXAY COUNEHEHNSMM)
CHOCKMU cooTBeTcTBYeT SIL 2 AndA AaHHbIX cucTeMbl 6e3onacHocTu cornacHo IEC 61784-3.
2MonTBepxaeHue Estop: curHan kHomkm Estop NoIBECHOTO MyNbTa 06YUeHNs OLIEHNBAETCA B NOIBECHOM MynbTe
0byyeHusn, a 3aTem nepepaeTca’ Ha KOHTposnnep 6e3onacHOCTU NocpeacTBOM o6MeHa AaHHbIMU SIL2. YTo6bl NpoBepUTh
paboty Estop nogsecHoro nynbTa o6yyeHus, HaxmuTe KHonkKy Estop n y6eautech, 4to npovcxoamT Estop. Takum
06pa3oM MOXHO NMOATBEPAUTD, UTO EStop noakstoYeH K NogBECHOMY MyNibTy 06y4YeHUs U PYHKLMOHUPYET AOMKHbIM
obpa3om, a noaBeCcHON NynbT 00y4eHNs MOAKITIOHYEH K KOHTPOepy.
SKaTeropun octaHoa cornacHo IEC 60204-1 (NFPA79). B cootseTcTBUM ¢ IEC 60204-1 Ansi Estop pa3pelueHbl TOMbKo

kaTeropuun octaHoa O u 1.

» OcraHoB kaTteropuii 0 1 1 NpUBOANT K OTKITIOYEHUIO MUTaHKUSA NPUBOAOB, NMPUYEeM ocTaHoB KaTeropum 0 aBnseTcs
HEMEOJTEHHbIM, a octaHoB kaTeropuun 1 — KOHTpONMpyeMbIM (Hanpumep, 3aMefieHne A0 OCTaHOBKM C
nocneayoLyM OTKITIOYeHMeM NMTaHns NpuBoAoB). B cnyyae pobotos UR octaHoB kaTeropumn 1 —
KOHTPONMpYeMbIii, U IUTaHWe OTKITOYAETCA Npy 06HAPYXEHNIN KOHTPONMPYEMOrO COCTOSIHUS MOKOSI.

» OcTaHoB KaTeropum 2 — 310 OCTaHOB, Npu KoTopom nuTaHue npusoaos HE OTKITKOYMAETCH. OctaHos
kateropuu 2 onpepeneH B IEC 60204-1. Onucanus STO, SS1 1 SS2 npueenetsbl B IEC 61800-5-2. Y po6oTos
UR npu ocTaHOBe KaTeropum 2 TpaekTopus COXpaHaeTCs, a MMTaHne NpMBOAOB Nocne ocTaHoBa He

OTKIK4aeTcA.

4PekomeHayeTCs NPUMEHATL (DyHKLIMM 6e30NacHOCTI BDEMEHM 1 paccTosHNs ocTaHosa ans UR. 3Tu npepensl crieayeT

MCMonNb30BaTh B KAYECTBE 3HAUYEHUI BPEMEHW 1 pacCTOSHUSA OCTaHOBA B NMPUIOXEHUN.
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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

Onucaxve
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.
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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
paborTa,
pepakuus
2011 r., n.
5.10.2

Po6oTbl UR e-Series cooTBeTcTBYIOT cTaHaapTy 1ISO 10218-1:2011 n npumeHnmbiM vactam ISO/TS 15066. BaxHo

OTMETUTb, YTO GonbLuasi YacTb ISO/TS 15066 npeaHasHayeHa Ansi c60PLUMKOB, @ He AJs Npou3BoAUTENe po6oToB.

1ISO 10218-1:2011, nyHKT 5.10 0 coBMecTHoW paboTe, onucbiBaeT 4 MeToAa COBMECTHOM paboThl (CM. HUXe). BaxHo
NOHMMaTb, YTO COBMeCTHas paboTa oTHocuTcs K MPUNOXEHWIO B ABTOMATUYECKOM pexume.

Metoan

KoHTponupyembiin
OCTaHOB C
pacyeTHou

6e30nacHOCTbIo

MosicHeHne

YcnoBue oCTaHOBKM, NPU KOTOPOM NO3nLus
YAEPXMBAETCs B OKOE U KOHTPONMpYeTCs Kak
yHKUMA Be3onacHocTu. s ocTaHoBa KaTeropum 2
paspelueH aBToMaTuyeckuii cbpoc. B cnyyae cbpoca
1 BO306HOBNIEHUs paboThbl MOCNE KOHTPONIMPYEMOrO
0OCTaHOBa C pacyeTHol 6e3onacHoCcTbIo cM. ISO
10218-2 n ISO/TS 15066, nockosnbKy BO306HOBIIEHME

He [OMKHO CO34aBaTh ONAacHbIX YCIOBWIA.

UR e-Series

MpepoxpaHnUTenbHbI OCTaHOB
po6oTtoB UR —3T0
KOHTPOSIMPYEMbIit OCTaHOB C
pacyeTHo 6e30MacHOCTbIO, CM.
®B2 Ha cTp. 1. Bo3amoxHo, B
6yayLLEeM «KOHTPONMpyeMbIi
OCTaHOB C pacyeTHoOM
6e3onacHocTbio» He byaet
cunTaTbCcs (hOPMON COBMECTHOMN

paboTbl.
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19. Tabnuua dyHKUMn 6e30MnacHOCTH

CoBMecTHas
paborTa,
pepakuus
2011 r., n.
5.10.3

MeTon

Bepnexune

BpPY4HYytO

MosAcHeHne

370, MO CYTH, HEMOCPEACTBEHHBI

MHAMBUAYaNbHBIA KOHTPOSb B Cryyae,

Korga p060T B aBTOMATU4YECKOM pexume.

O6opyaoBaHve Ans BeAeHUs BPYUHYIO

AOJIXHO pacnonaratbca B6NM3M KOHLLEBOTO

NCNOJTHUTENbHOro opraHa v AONXHO

NMeTb:

KHOMKY aBapuitHOro 0CTaHoBa,

TPEXMO31LMOHHOE YCTPOICTBO

BKNnoYeHuA,

DYHKLIMIO KOHTPONMPYEMOTO
OCTaHOBa C pacyeTHoi
6e30nacHoCTbH,

HacTpauBaemyto pyHKLMIO
KOHTPOJSIMPYEMOW CKOPOCTU C
pacyeTHoM 6€30NacHOCTbHO.

UR e-Series

Po6oTbl UR He noafepxvBaloT BeieH!e Bpy4YHyto Ansi
coBMecTHo paboTbl. nst po6otos UR
npepycMoTpeHo obyyeHune C BEAEHUEM BPYUHYIO
(cBOGOAHBIV NPUBOA), OAHAKO OHO NpeAHa3Ha4YeHo
[nsi NpOrpaMMUpOBaHus B pyYHOM peXnMe, a He Ansi

COBMECTHOM paGOTbI B aBTOMaTU4e€CKOM pexunme.
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CoBMecTHas
paborTa,
pepakuus
2011 r., n.
5.10.4

MeTopn

DyHKLUMM
6e3onacHocTu
KOHTpOns
CKOpOCTU U
paspeneHusi
(KCP)

MosAcHeHne

KCP —aTo nopnepxaHue
poboToM pasgensiowero
paccTosiHWUSA OTHOCUTENBHO
onepatopa (4enoseka). 3To
[enaeTcs nyTeM KOHTpons
paccTosiHUA MeXay CUCTEMON
poboTa 1 BXOASLLMMM B 30HY
obHapyxeHusi obbekTaMu ¢
Lenblo obecneunTb
MUHUMATBHOE 3ALLUTHOE
PACCTOAHMUE. O6bI4HO 3TO
[OCTUraeTcsi C NOMOLLbIO
[eTEKTOPHOrO 3aLUMTHOro
ob6opynosanus (030):
Hanpumep, 3To MOXeT 6bITb
nasepHbI 3aLUUTHBI cKaHep,
KOTOpbI 06HapyxmBaeT
BXOXAEHWE B 30HY CUCTEMBbI
po6oTa.

Takoe [130 BbI3bIBaET:

1. puHamumyeckoe
U3MeHeHe
napameTpoB
OrpaH1uMBaIoLLMX
DYHKLUMIA
6€30MacHOCTY; UNH

2. ycnoswe
KOHTPONMPYEMOro

0OCTaHOBa C pacyeTHoOW
6€e30nacHOCTbI0.

Mpu 06HapyXeHWUK BXOXAEHNS B
30HY 06HapYXEHWS 3aLLUUTHOrO
YCTPOWCTBA UMK ee NoKuaaHus

poGoTy paspeluaercs:

1. B0306HOBUTL «Gornee
BbICOKWE» 0BbIYHbIE
npegenb! yHKUMK
6e3onacHOCT B criyyae
1) Bblwwe,

2. B0306HOBUTL PaboTy B
cnyyae 2) Bbllle.

[ns cnyyas 2) 2) TpeboBaHus no
BO306HOBIIEHMIO paboTbl Nocne
KOHTPOJSIMpYyeMOoro octaHoBa C
pacyeTHol 6e30MacHOCTbI0 CM. B
ISO 10218-2 n ISO/TS 15066.

UR e-Series

Ons ynpoueHusi pabotbl 430 po6oTbl UR mMoryT
nepeknioyaTbCs MeXAy AByMs HaGopamu napameTpoB Ans
dYHKLMIN 6e30nacHOCTM C HacTpaMBaeMbIMu Npegenamm
(HopManbHbIMK 1 OrpaHWUYeHHbIMK). HopmanbHas paboTa
MOXeT 6bITb BO30OHOBMNEHA, KOrAa BXOXAEHNE B 30HY
poboTa He 06HapyXeHo. Takxe orpaHNYEHHbI Habop
napameTpoB MOXeT 6bITb 3anyLUeH NTOCKOCTAMM 1
rpaHvuamm 6esonacHoct. C po6otamu UR MoxXHO
1cnonb3oBaTh HECKOMbKO 30H 6e3onacHocTu. Hanpumep,
0fiHa 30Ha MOXET MCMOoNIb30BaTbCS AJ1S1 KOrPaHNYEHHbIX
HacTpoek», a rpaHu1LIa ApYyroi 30HbI — B Ka4ecTBe BxoAa
Ansi NpefoXpaHnTeNbHOro octaHoBa pobota UR.
OrpaHuyeHHble Npefenbl Takke MoryT BKitovaTh B ce6si
OrpaHuYeHHble HaCTPOKM AN NpeaenoB BPEMEHU 1
PaccTOAHNA OCTAHOBKM — C LieMNbio YMeHbLUeHus paboyeii

30HbI U 3aHMMaeMOoro NpocTpaHcTBa.
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19. Tabnuua dyHKUMn 6e30MnacHOCTH

CoBmecTHas
paborTa,
pepakums
2011 r., n.
5.10.5

MeTon

OrpaHunyeHune
MOLLIHOCTU 1
yceunus (OMY) ¢
MOMOLLbIO
KOHCTPYKTUBHbIX
Mep unu

ynpasreHus

MosAcHeHne

Peanuzauus OMY 3aBucuT oT nponssoauTens
po6oTa. KoHCTpyKumsi po6oTa v (unu) pyHKLMm
6e3onacHocTu 6yayT orpaHuuMBaTh nepepady
3Heprum ot poboTa K Yenoseky. MNpu
NpEeBbILLEHNWN KaKOro-Nnbo orpaHuyeHust
napameTpoB NPOUCXOAUT OCTaHOB poboTa.
MpumereHne OMY TpebyeT yyeTa
MPUNOXEHNA POBOTA (Bkntouas pabouuii
opraH 1 obpabaTtbiBaeMble feTanu) Takum
06pa3oM, 4TOObI BO3MOXHBbI KOHTAKT He Mor
npueecTu K TpaBme. B npoBegeHHOM
1ccnefoBaHUm oLeHMBaroch AasrieHue Ao
NMOABJIIEHWNA 60nu, HO He TpaBMbl. CM.
npunoxenue A. Cm. ISO/TR 20218-1 «Pabouune

opraHbi».

UR e-Series

Po6otbl UR — 310 po6oThl €
OorpaHN4yeHnem MOLLHOCTU 1 ycunus,
cneunanbHo paspaboTaHHble Ans
COBMECTHOW paboTbl, B paMKax KOTopoi
poBOT MOXET KOHTaKTMPOBaTb C
4YenoBEeKOM, He NpUYuHss Bpeaa. PoboTbl
UR cHabxeHbl hyHKUMAMMN
6e30nacHOCTH, KOTOPbIE MOXHO
MCMonb30BaTh AN OrpaHU4eHns
[ABWXEHWS, CKOPOCTU, UMNYNbCa, CUMbI,
MOLLUHOCTM U T. Ai. po6oTa. AT hyHKLUMM
6e30MacHOCTY UCNONb3YHOTCA B
npunoxeHnm poboTa Ans CHUXEHNS

AaBleHuAa n cun, co3gaBaemMbix paGO‘-‘IVIM

opraHoM 1 o6pabaTbiBaemon AeTanbHo.
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