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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.

UR18 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 UR18
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®opymbl UR Ha cdopymax UR forum.universal-robots.com ntobutenun po6otos nto60oro ypoBHsi
NoAroToBKM MOTYT 06LaTbCs Apyr ¢ apyrom n obpawatbes k UR, 3apaBaTb BONpoCh! U
obMeHmBaTbes nHdopmaumein. Popym UR cosaaH 1 aaMUHUCTPUpPYETCH KOMMaHNen
UR+, ogHako 60MbLUMHCTBO KOHTEHTA CO3[,aeTCcA Nonb30BaTeNsIMN.
UR18 PykoBoacTBO nonb3oBaTtens
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UNIVERSAL ROBOTS 2. OTBETCTBEHHOCTb 1 MPeAyCMOTPEHHOE NpUMEHeHne

2. 0OTBeTCTBEHHOCTb U
npeaycMOTpPeHHOEe NPUMEeHeHune

21.0rpaHMYEeHME OTBETCTBEHHOCTH

OnucaHue

NHbopmMaums B HacTosALLEM PYKOBOACTBE HE AOXHA paccMaTprBaTbCs B Ka4ecTBe
rapaHTum UR, Y4TO NPOMBbILLSIEHHBIN PO6OT HE HAHECET TPaBMbl MU HE NMPUYMHUT yLep6a
Jaxe npu cobniogeHnn BCexX MHCTPYKLUMIA No 6e30MacHOCTM 1 9KCnyaTauum.

22.MpeaycmoTpeHHOE NPUMEHEHMUE

OnucaHue

YBEOOMITEHME

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.

UR18
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é NMPEOQYNPEXOEHUE
Ncnonb3oBaHue po6oToB 1 usgenun UR He No Ha3HaYeHUo MOXET NPUBECTM K
TpaBMam, CMepTu 1 (MnKn) maTepuanbHomy yuiepby. 3anpellaeTcs
ucnonb3oBaTb poboTa n nsgenua UR B cneayowmnx HenpeayCMOTPEHHbIX LeNsix
N NPUINOXEHUSIX:

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

peabunutauus,

OLeHKa,

KomneHcauua paboTbl 0praHoB Y CMArYeHne CUMMNTOMOB,
ONarHocTuKa,

neyeHue,

XuUpyprus,

3[1paBOOXpaHeHMe,

npore3npoBaHne U gpyrue BCcnomMmoratesibHble cpencrtea and
niogen c OorpaHn4eHHbIMU Cbl/l3|/|'~IeCKI/IMI/I BO3MOXHOCTAMMU,

ncrnosnb3oBaHne BONM3N 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.

Cmazka couneHeHun BbICTynaeT HapyXy M MOXET NocTynatb B
aTMocdepy B BUae ncnapeHum.

Cwmaska couneHeHun UR He npegHa3HavyeHa AaJjid KOHTakTa C
NMALLEBbIMW NMPOAYKTaAMMW.

Po6oTbl UR He cOOTBETCTBYIOT MULLIEBLIM 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.

PyKOBOﬂ,CTBO nonb3oBaTend

16

UR18

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



UNIVERSAL ROBOTS 2. OTBETCTBEHHOCTb 1 MPeAyCMOTPEHHOE NpUMEHeHne

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

é NMPEAYNPEXOEHNE
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.

UR18 17 PykoBoacTBO nonb3oBaTtens
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3.Baw poboT

3.1. TexHuyecKkune xapaktepuctukmn URIS

Twn poboTta UR18
MakcumarnbHas nonesHas Harpy3ka 18 kr (39,7 dpyHTa)
Oxsart 950 mm / 37,4 pronma

CteneHu ceoboapl

6 BpalLaoLLUXCA COeAMHEHWIA

MporpaMmMupoBaHue

NuTepdeic PolyScope 5 Ha 12-At01iMOBOM CEHCOPHOM
3KpaHe

Wnun nutepdenc PolyScope X Ha 12-gtorimoBomM
CEHCOPHOM 3KpaHe

OHepronoTpebneHue (cpegHee)

550 Bt
Mpun6n. 350 BT npu ncnonb3oBaHUN TUNWYHOM NPOrpamMmbl

[nanasoH TemnepaTyp oKpyxatoLuein cpeabl

Ot 0 g0 50 °C ¢ NOHUXEHHON NPOM3BOAUTENBHOCTLIO NP
35 °C un Bblwe.

DyHKLUMKM 6e30MacHOCTH

17 npopoyMaHHbIX pyHKUMIA Be3onacHoCTH.
PLd, kateropus 3, B cootBeTcTBUM C: EN ISO 13849-1.

Knaccudukauus IP

MaHnunynsatop poboTta — IP65, 6rok ynpaeneHus — 1P44,
noABecHoON NynbT 0byyeHus — IP54

CreneHb 3arpasHeHns 2
BnaxHocTtb 90%, 6e3 KoHaeHcauun
Liym MaHunynatop pobota — meHee 65 aB(A), 610k

ynpasneHusa — meHee 50 gb(A)

|-|OprI BBOOa-BbiBOOA MHCTPYMEHTa

2 unppoBbIX BXoAa, 2 LIMMPOBLIX BbIXoAa, 2 aHaNorosbIX
BXoga

MoLHOCTb 1 HanpsaxeHne NCTOYHUKa
nUTaHna ona BBoAa/BbiBoAa MHCTPYMEHTa

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

TOYHOCTb CUITOMOMEHTHOIO faTymKa

10H

CkopocTb

Bce 3anacTHbie couneHeHna: makc. 300 °/c
JTokTeBoe couneHeHnune: makc. 240 °/c
OcHoBaHue 1 nneveBoe courneHeHune: makcumym 180 °/c

CT1abunbHOCTb NO3MLMOHUPOBAHNS

+ 0,05 mm/ + 0,040 mm cornacHo 1ISO 9283
+0,0019 groima / £ 0,0015 grorima cornacHo 1SO 9283

[nana3oHbl cycTaBoB

+360 ° ana Bcex couneHeHunn

®yTNpuHT

@ 204 mm / 8,03 pgronma

MaTtepuansl

Anmtomunui, NMK/ACA-nnacTuk, ctanb

Bec maHunynatopa po6oTa

39,2 kg (86.42 Ibs)

YacTtoTta 06HOBNEHUS CUCTEMDI

500y,

Pa3mep 6noka ynpasneHus (W x B x I)

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

Bec 6noka ynpaBneHusi

12 kr/ 26,5 dyHTa

nOprI BXxopaa/Bbixoaa 6rnoka ynpasrneHua

16 undposbix Bxoaos, 16 undgpoBbIX BbIXOO0B, 2
aHarnoroBbIX BX0/[a, 2 aHanoroBbIX BbIXoaa

BxoAbl/BbIxoAbl UCTOYHWKA NUTaHUA B 610Ke
ynpaeneHus

24B/2A

PyKOBO,EI,CTBO nonb3oBaTend
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MODBUS TCP u agantep Ethernet/IP, PROFINET,

Obetue USB 2.0, USB 3.0

NcTouHMK nuTaHus 6roka ynpaeneHus 100-240 B nepemeHHoro Toka, 47-440 Iy,
HoMWHanbHbLIM TOK KOPOTKOro 3aMblKaHus

(SCCR) 200 A

Paamep INMIMO (W xB xT) 300 x 231 x50 mm

Bec NMNo 1,8 kr/ 3,961 pyHTa

Kabenb MMNO: ot nogsecHoro nynbta

4.5m/177 pronmos
0byyeHus K 610Ky yrnpaBneHus

Biicokoi rubkoctu (MY), 3 m (118 atoiimos) x 12,1 mm
Bbicokon rubkoctu (MY), 6 m (236 gronmos) x 12,1 mm
Boicokoi rubkoctu (MY), 12 m (472,4 aronma) x 12,1 mm

Kabernb poboTa: oT MaHunynatopa k 611oky
yrnpaBneHus

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 MHCTpPYMeHTa (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 AeTarblo: UX 3aaayeint MOXeT GbITb KOHTPOSb Ka4yecTBa,
HaHeceHue Kres, cBapka u T. 4.

UR18 19 PykoBoacTBO nonb3oBaTtens
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\ \Tool flange

\ Wrist 1 joint

Base ioint; f ,f'

Shoulder joint|  Elbow joint |

OCHOBHble KOMIMOHEHTbI MaHunynsiTopa pobora.

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

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

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

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

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

MHanKaToOpHOE KonbLoO

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

YBEOOMITEHME

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

YBEOOMIMEHUE
Mpy MakcumanbHON TeMMepaType OKpyXatoLLen cpepl LBETOBON

CMEeKTPp MHOANKATOPHOIO KOoJibLia MOXET OTJIN4aTbCA.

PykoBofacTBo nonb3oBaTerns 20 UR18
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OcHoBaHue
po6oTa
1 | MhgmkaTopHOoe KomnbLo
2 | OcHoBaHue
LiBeToBas Pexum
KOAMpPOBKa

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

Pob6oT He aBuxeTCA unu B npowecce
KpacHbin OCTaHOBKMU.

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

1. OcTtaHoB poboTa (paHee —

Kentbin «3aLLMTHBI OCTaHOBY)

BocctaHoBneHue

3almnTHbIN cTon (BCE TUNbI)

ABTOMATUYECKUIA PEXNM

ABTOMAaTUYECKUI PEXUM
P 1. Pa6oTa npu

1. Pab6otaet MOHUXEHHbIX
napameTpax

Po6oT moxeT nepemelyatbes
BPY4HYI0
1. O6paTHbIi Npoxoa,

3eneHbin

Py4How pexum
CuHun He aBTOMaTU4eCcKn, He nepemelltaeTcs

1. TNpouecc 3arpy3km 2. CsobopaHbIi NnpuBofa,

OTcyTCTByeT nMTaHNUe MaHnnynaTopa

poboTa
HewucnpaBHoOCTb
BbIKIJT. HapyweHnue

OKpaH 3arpysku

B wbh =

MutaHne cuctemsl
BbIKITKOYEHO
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3.2.2.6n0KkynpaBneHuns

O 6noke Brok ynpasneHns coaepXuT nopTbl NOAKIOYEHMS 1 BXObI U BbIXOAbl KOHTposiepa

ynpasneHus (Bx0OA4bl/BbIXOAKI), UCMONBb3YEMble B YCTAHOBKAX U MporpaMmax MaHunynsitopa po6ota.
MopTbl NOAKIIOYEHNA UCMOSb3YIOTCS AN BHELLHMX NOAKIHYEHWIA. Bxoabl/BbiIXxoabl
npeacTaBnaT coboi rpynbl 3NEKTPUYECKUX MHTepdENCOB, UCMONb3yeMbIX ANs
obecneyeHns CBA3N 1 KOHUrypaLMi.

[MopTbl BHELLIHUX MOAKITHOYEHW.

Safety Remote Power Configurable Inputs| |Configurable Outputs Digital Inputs Digital Outputs
2 |24v 12V|H| PWR|| |24V|H|[24V/H| [OV H|/ OV |H| [24V/H|[24V|H| OV |H|| 0oV H
mg EIO GND|H | |GND ClO|||CI4|H| |COO/H|[CO4|/H| |DIO|H||DI4|H| [DOO|H|[DO4|H
> [24v ON |H| |24V 24vV(H|[24v|H| (OV |(H||/ OV |H| [24V|H|[24V/H| |OV |H|| OV | H
.% ElI1l OFF|H| | OV CI1|H||CI5|H| [COl1{H||CO5/H| |DI1|H|(DI5|H| [DO1|/H||DO5H
g 24V 24v|H|[24v(H| (ov|H| oV (H| |24V|H|[24V|H| OV (H|| OV |H
;_’ SI0 ATSale]>]> Cl2|(H||Cl6|H| |CO2(/H|[CO6/H| |DI2|H||DI6|H| [DO2|H|[DO6|H
%24v alala|a|d|2||24v|M|[24v|H| | ov |H| oV |H| [24v(H|[24v|/H]| |ov [H|| oV |E
HER H|H NN N N| c3|H|c7|H| [co3M|co7/H| |DI3M||DI7 H| po3H|po7/H

[pynnbi BX0[40B/BbIXOA0B.

Moapo6Hoe onvcaHne NOPTOB NOAKIOYEeHWs 6r10Ka ynpaBieHns 1 BXOLOB/BbIXOA0B
KOHTposfiepa CM. B pa3aerne «YCTaHoBKay.

PykoBogcTBO nosnb3osartens 22 UR18
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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.

UR18 23 PykoBoacTBO nonb3oBaTtens
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O630p
nno

L Dbd =

KHonka nutaHua

KHOMKa aBapuMnHOro ocTaHoBa

USB-nopT (B KOMMNMIEKTE C NbI1E3aLUTHON KPbILLKON)
KHonku 3PE

PykoBopcTBo nonb3oBaTtens 24
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CB060HbI
npvBeoA

Mop kaxpow kHonkow 3PE pacnonoxeH cumeos pobota co cBo60AHbIM MPUBOAOM, Kak
NMoKasaHo HuXe.

UR18
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® YyHKUUM KHONOK NynbTa ob6yueHusa ¢ 3PE

YBEOOMITEHUE
KHonku 3PE akTMBHbI TOSIbKO B Py4HOM pexume. B aBTomatnyeckom

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

OnucaHue

Tabnuua HuXe coaepXuT onucaHune dpyHkumin anst kHornok 3PE.

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

OTnyckaHue KHOMKn

HaxaTtue KHonKu

PyKOBO,EI,CTBO nonb3oBaTend
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Ucnonb3osaHue KHonoK 3PE

Mcnonb3oBaHue VcnonHeHne nporpammbl
3PE 1. B PolyScope po6oT fonxeH ObiTb NepeBefeH B py4HOR pexuM. Ecnmv aTo He
Tak, nepeBeanTe ero B py4HON pexum.

MoppepxuBanTe nonyHaxatue kHornku 3PE.

Ha PolyScope HaxmuTe Bocnp. Ans BbINONHEHWSI MPOrpaMMbl.

I'Iporpanvnma NCMNOJIHAETCA eCl MaHUNynAaTop po60Ta B Ha4YalibHOM
NOoJ1I0XEHUN NporpamMmmbl.

Ecnn p060T HE B Ha4aJ1IbHOM MNOJ10XXEHUU NMporpaMmbl, TO NOABUTCA 3KpPaH
MepemMecTuTb po60Ta B NONOXEHMKE.

OcTtaHoBka nporpammbl

1. Otnyctute kHonky 3PE nnu Haxmute Cton Ha PolyScope.

lMpnocTaHoBKa nporpamMmel
1. Otnyctute kHonky 3PE nunu HaxmuTe kHonKy May3a B PolyScope.

YT106bI NPOAOMXNTL BbINOSIHEHWE NPOrpaMMbl, MOSTYHAXMUTE U YAepXuBanTe
KHonky 3PE, a 3aTeM HaxmuTe KHornky Bo3o6HoBUTb B PolyScope.

CBoboaHbI npuBoA ¢ KHonkamu 3PE

Ucnonb3oBaHue «NepemMecTutb po60oTa B NOSIOXEHNE)

OnwucaHue PyHkuus «MepemecTutb poboTa B NOMOXEHNE» NO3BOSIAET MaHUNYNATOPY
nepeMecTUTbCS B Ha4YarnbHOe NMosoXeHne Nnocrne 3aBepLueHns nporpammbl. MNepeq,
3arnyckoM NporpaMMbl MaHUMynATOp poboTa AoMXeH HaXxoANTbCS B HaYanbHOM
MONOXEHUU.

Mepemectutb B Vicnonb3oBaHve kHonku 3PE ana nepemelleHnsa MaHunynsatopa B Hy>XHOe NoSIoXeHNe:
nonoxexune 1. Mocne 3aBepLueHNs NporpammMmpoBaHus HaxmMuTe BocnpoussecTu.
2. Bblbepute BocnpoussecTu ¢ Havana.

B PolyScope nosiButcs akpaH NepemecTtutb po6oTa B NONoOXeHWe, Ha KOTOpPOM
6yneT oTobpaxaTbcs ABUXEHUE MAHUMYNATOPA.

3. TMonyHaxmute n yoepxmuBante kHonky 3PE.

Tenepb B PolyScope HaxmuTe u yaepxusainTe ABTonepemelleHume, 4tobbl
MaHMNynsaTop poboTa nepeMecTuUscs B Ha4YanbHOE NOSOXeHME.

MosiButcA akpaH «VIcnonHUTE NporpaMmmy».
5. 3anyctute nporpammy, yaepxmsas kHonky 3PE nonyHaxaton.

Otnyctute kHonky 3PE anga octaHoBa BaLlen nporpaMmmbl.
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3.2.4.0630p PolyScope

OnucaHue PolyScope - ato rpacuyecknii nitepdeinc nonb3osatensa (GUI) Ha Teach Pendant,
KOTOpbIV ynpaBnseT MaHUnynaTopoM poboTa Yepes CeHCOPHbI 3KpaH. Bbl co3paeTe,
3arpyxaeTte 1 BbINoSHsAeTe nporpaMmbl ans pobota B PolyScope. NHTepdelic
PolyScope pa3aeneH, Kak Noka3aHo Ha crnegylLweM pUCyHKe:

* A: 3arosioBOK C MKOHKaMu/BKnagKamu, KOTopble AenatoT UHTepaKTUBHbIE 9KpaHbl
AOCTYMHbIMU A5 Bac.

* B: HWXHMIA KONOHTUTYN C KHOMKaMU, KOTOpPbIE YNPaBnsioT 3arpyXeHHoW
nporpamMmoi/nporpaMmmamu.

* C: OKpaH c nonsmu 1 onuuamMu Ans ynpaBneHnss 1 MOHUTOPUHIa ENCTBUN

poborTa.
[A)

8

Ucnonb3oBaHue YyBCTBMUTENBHOCTH CEHCOPHOrO 3KpaHa HAaCTpoeHa Tak, YTobbl n3bexaTb OLMOOYHBIX
CEHCOpPHOro HaxaTtui B nHTepdence PolyScope 1 npenoTBpatiTb HEHaMEPEHHOE NepeMeLLiEHnE
3KpaHa poboTa.

CeHCOopHbI 3KpaH NOABECHOrO NyrbTa 06y4YeHNs ONTUMU3NPOBaH ANs
NCMONb30BaHNS B NPOMbILLIIEHHbIX YCOBUAX. YyBCTBUTENBHOCTb CEHCOPHOIO 3KpaHa
NoABECHOro NynbTa 06y4eHus (B OTNMYME OT ObITOBOW 3NIEKTPOHUKN) Bonee
yCTOMYMBA B OTHOLLEHMM TaknX (DakTOPOB OKpYyXatoLLlen cpeabl, Kak:

° Kannu Bofbl 1 (M) oxnaxgaroLLen XuaKkocTu,
° pagnoBOSTHOBOE U3My4YeHMe,
* [pyrve HaBefeHHble WyMbl B paboyen cpege.
[enaTb BbIGOp Ha 3KpaHe pekoOMeHAYeTCs KOHYMKOM nanbLa.

B pykoBoACTBE Mbl Ha3blBaEM 3TO IEVCTBME «HAaXaTUEMY.
Mpw xenaHun ans BbiGopa 371eMEHTOB Ha 3KpaHe MOXHO KyMnuTb CTUMYC.
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3 HauKu u BKNaaku B PolyScope

OnucaHue

3Hauyku
PYHKLMMN
BEpxHero
KONOHTUTYNA

Paboune pexvmsl

B cnepytowem pasgene nepeyncrieHbl U onucaHbl 3Ha4YKK, BKIaAKN U KHOMKK B
nHtepderice PolyScope.

BbINONMHUTBL — 3TO ﬂpOCTOI;I cnocob ynpasJieHuA p060TOM C noMouibto
npeaBapuTesibHO 3arnncaHHbIX nporpamMmm.

e [1porpamMma co3zaeT 1 (1Unn) M3MeHsieT nporpamMmmel poboTa.

P4

fawml Y cTAaHOBKA KOHUIYpUpyeT HAaCTPOMKM MaHUMynaTopa poboTa 1 BHELLHEro
060pynoBaHusi, HaNpUMep, X MOHTax 1 6e30MacHOCTb.

¥ MNepeMecTUTb KOHTPONUpYeT 1 (UnK) perynupyeT ABuxeHue poboTa.

,
il B/B KOHTpONupyeT 1 3aAaeT BXOAHble U BbIXOAHbIE CUTHANbI B peXnmMe
peanbHOro BpemMeHu, NocTynatoLLme B 650K ynpaBneHns U U3 Hero.

el JKypHan nokasblBaeT COCTOAHUE po6oTa, a TakXe npeaynpexaeHns u
coobLeHns 06 olnbKax.

MeHepXxep nporpamMm M YCTaHOBOK BbIOMpaeT u
oTobpaxaeT aKTMBHYIO NporpamMmmy 1 yCTaHoBKy. [lucnetyep nporpammbl 1
yCTaHOBKM BKrtovaeT B cebs: MNyTb K panny, Co3natb, OTKpbITb 1 COXPaHUTb.

[
Co3zfathb... co34aeT HOBYHO NPOrpammy Ui yCTaHOBKY.

W OTKPbITb... OTKPbIBAET NpeABapuUTesibHO COXPaHEeHHYo NporpaMmy um
YCTaHOBKY.

I

syl COXPaHUTb... COXpaHSieT NporpaMMy, YCTaHOBKY UM 06€ 0qHOBPEMEHHO.

&

el 3Hauyok ABTOMaTUYEeCKM YKa3blBaeT Ha TO, YTO YCTAaHOBIEH aBTOMaTUYECKUI
pabouni pexum pobota. Haxmute ero, 4Tobbl NEpPenTU B pyHHOI pexnm paboThbl.

m 3Hayok Bpy4Hylo yka3biBaeT Ha TO, YTO YCTaHOBMEH pyYHOM pabounii pexum
po6oTta. Haxmute ero, 4Tobbl NeperTy B aBTOMaTUYECKUIA pexum paboTbl.

AductaHumnoHHoe
yrnpaBneHue

3HauyKuM NoKanbHOro pexunma n yaaneHHoro pexmmMma CtTaHoOBATCA AOCTYMNMHbIMU TOJTbKO
B TOM Cry4ae, eclii1 BKIto4YeHO JUCTaHUMOHHOE yrnpaBiieHne.
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3Ha4yoK MECTHOrO yrnpaBfieHUsi yKa3biBaeT Ha TO, YTO PO6OTOM MOXHO
yNpaBnsATb B MECTHOM pexunme. Haxmute ero, 4tobbl NepekniounTbLCS Ha
[AVCTaHUMOHHOE ynpaBreHue.

8 3HaYOK AUCTAHLMOHHOIO YNpaBlieHUs YKasbiBaeT Ha TO, YTO pO60TOM MOXHO
ynpasnATh B AUCTaHLUMOHHOM pexume. Haxmute, UToGbl NEpekiounTbes Ha
MECTHOE YynpaBrieHue.

ccce
cccc
KoHTponbHass cyMMa nokasbiBaeT akTUBHYH KOHGUrypaumo 6e3onacHocTy.

MeHto «"ambyprep» oTkpbiBaeT fOCTYN K pa3genam PolyScope «CnpaBkay,
«O nporpamme» n «HacTporkny.

3Haukn un

onero E

HUXHEero WHMUManM3npoBaTb aqMUHUCTPUPYET cocTosHUe poboTa. Koraa oH ctaHeT
KONOHTUTYNA

KPACHbIM, HaxmuTe ero, 4To6bl poboT 3apaboTarn.

Mon3yHoK ckopocTu B peanbHOM BpeMeHu oTobpaxaeT
OTHOCUTESNbHY CKOPOCTb ABUXEHNS MaHUMynaTopa poboTa C y4eTOM HacTpoekK
6e3o0nacHoCTK.

Simulation

KHonka Cumynsauus no3sonsaeT BbibpaTb
BbIMOSIHEHWNE MPOrpamMMbl B PEXMME CUMYTALMM UK C MOMOLLLbIO pearnbHOro pobora.
Mpu paboTe B pexunme MoAENMPOBaHUS MaHUMNYNSTOp poboTa He NepemMeLlaeTcs.
MoaTtomy poboT He MOXeT NoBpeanTb cebsa unu 6nuanexatlliee obopynoBaHue npu
CTONIKHOBEHUW. ECnun Bbl He yBepeHbI, 4To ByaeT Aenatb MaHunynsTop pobora,
NCNoNb3ynTe PeXUM MOAENUPOBAHNUS ANa TECTUPOBAHUS MPOrpamMM.

BocnpousBecTu 3anyckaeT nporpamMmmy, 3arpy>XeHHyt Ha poboTa B laHHbIN
MOMEHT.

E Lar nossonser OTpa6aTbIBaTb nporpamMmmy rnowuaroso.

E OcTaHOBUTb OCTaHaBNMBaeT nporpamMmmy, 3arpy>XeHHyr Ha p060Ta B A@HHbIN
MOMEHT.
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BbICOKOCKOpPOCTHOWM BbICOKOCKOPOCTHOW py4HOI pexxum paboTaeT npu 3axatuu. 3T1a pyHKUMA
py4HOW pexmm [OCTYMHA TONbKO B Py4YHOM pexume npu CKOHpUrypmpoBaHHOM
TPEXMO3ULMOHHOM YCTPOWMCTBE BKITHOYEHMS.

el
=L BLICOKOCKOPOCTHOM pY4HO peXUM No3BOSSAET UHCTPYMEHTY U

FNIOKTI0 BPpEMEHHO paboTaTb CO CKOPOCTbIO Bbille 250 Mm/c.
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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
6e30MacHOCTbO, 0COBEHHO BaXHble AJ1 COBMECTHbIX MPUIOXEHWIA.
BHMMaTENbHO 03HAKOMbTECH C KOHKPETHBIMU TEXHUYECKUMM AaHHbIMU, OTHOCALLIMMUCS
K MOHTaXy 1 yCTaHOBKE, U pa3beputech B NpoLeaype NHTerpaumm 4o nepBoro
BKIoYeHus pobota UR.

OueHb BaxHO cobnioaaTb Bce ykadaHusi No cbopke, KOTopble COAEPXAaTCs B CeAyLLMX
pasfenax HacTosALLEero pykoBoACTBa.

YBEAOOMIEHUE

KomnaHusa Universal Robots oTka3biBaeTcs oT kakon-nnbo
OTBETCTBEHHOCTU, ecnv poboT (610K ynpaBneHus ¢ NoABECHbIM
nynbToM 0by4veHus nnu 6e3 Hero) 6bin kakuM-Nubo obpasom
NoBpeXAeH, U3MeHeH unu moamduumuposaH. Universal Robots He HeceT
OTBETCTBEHHOCTY 3a yLwep6, NpUYNHEHHBIN poBOTY UNN MHOMY
o060opynoBaHuto B pe3syrbTaTe owmnbok nporpaMMmnpoBaHms,
HeCcaHKLMOHUPOBaHHOIo AocTyna K poboTty UR 1 ero cogepXxvmmomy mnm
HeucnpaBHOCTM poboTa.
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42.Tunbl coobweHnm 6e3onacHOCTH

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

- B B B P

S = ©®

NMPEAYNPEXAEHWE

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

NMPEAYNPEXAOEHUE: SNEKTPUYECTBO

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

MPEAYNPEXAEHUE: TOPAYAA MOBEPXHOCTb

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

BHAMAHWE

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

3A3EMJIEHUE
O603HavaeT 3a3eMreHue.

SAWLUTHOE 3A3EMITEHUE
O603HavaeT 3alnUTHOE 3a3eMIIEHME.

YBEOOMITEHUE

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

NMPOYTUTE PYKOBOOCTBO

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

PyKOBOﬂ,CTBO nonb3oBaTend
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4 3. MpepoctepeeHna nnpeaynpeXaeHms
obulero xapakrepa

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

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

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

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

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

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

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

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

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

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

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

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

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

* Cobniopanite TpebosaHusa ISO 10218-2.
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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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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.

UR18
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44 NHTerpaumsa MOTBETCTBEHHOCTb

OnucaHue

NHdbopMaums B HACTOSALLEM PYKOBOACTBE HE COAEPXUT CBEAEHUIA O MPOEKTUPOBAHUN,

YCTaHOBKeE, MHTEerpauun n akcrjiyataunn npuioXxeHua po60Ta N He CoaepPXuT

nHdopmaLmm 060 Bcem neprdeprintHom 060pyL0BaHNK, BKSAOLWMM Ha 6e30MacHOCTb
npunoxexusi pobota. MpoekTpoBaHNe 1 yCTaHOBKa NPUIOXeHus poboTa A0MXHbI ObITb

BbIMOJIHEHbLI B COOTBETCTBUU C TpGGOBaHVIHMVI 6e30mnacHoCTK COOTBETCTBYHOLNX

CTaHAapToOB U HOPMATUBHO-MPaBOBbIX aKTOB CTPaHbl YCTAHOBKU po60Ta.

INMuua, unterpupytolmne po6ota UR, HECYT OTBETCTBEHHOCTL 3a coGnioaeHne
[EVCTBYIOLLMX HOPMATUBHO-MPaBOBbIX aKTOB COOTBETCTBYIOLLEN CTPaHb! 1 3a
Hagexaltlee CHUXEeHNe pUCKOB, CBA3aHHbIX C NpunoxeHuem pobora. Jlio6oe

NCroJib30BaHNe Ui npuMmeHeHne, KotTopoe ABNAETCA OTKJIIOHEHNUEM OT
npenycMoTpeHHOro npuMeHeHna, cHyntaeTca HeaonyCTtuMbiM UCMNOJIb30BaHNEM.

npoBefeHVe OLEHKM pUCKa Afisl BCEN cUCTEMbI poGoTa;

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

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

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

pa3paboTka UHCTPYKLMIA MO IKCMTyaTauum;

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

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

45 KaTeropun octaHoBa

OnucaHue

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

Kateropuu
OnucaHue

ocTaHoBa

0 Onucaxne

1 OcTaHoBMUTb poboTa B HOpMasribHOM U ynpaBnisieMom pexume. 1

9 *OcTaHoBUTb poboTa, HE OTKIYasn nogady NUTaHWA Ha NpUBOAbI U
COXpaHsia TpaekToputo. 2

Mopaya nuTaHus Ha npueoay CoxXpaHAeTCA nocrie OCTaHOBKU p060Ta.
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S.Moavémmn pabotac agetanamm

OnucaHue MaHunynsTopbl po6oTa 6bIBaloT pasHbIX pa3MepoB U BECa, MO3TOMY BaXXHO
MCMNosib30BaTb METOAbBI MOLBEMA U NEPEMELLEHNS], COOTBETCTBYIOLLME KOHKPETHON
Moaenu. 30ech Bbl HangeTe MHoOpPMaLMIO O TOM, Kak NoAHMMaTb U nepemMellaTb
poboTa 6e3onacHbIM 06pasom.

MpaBuna 1. TpaHcnopTupoBaTb poboTa Ha NnoLaaKy Heob6XxoAMMO C MOMOLLbIO BUITOYHOMO

nogbemMa u norpy34yuka.

nepemeLleHuna 2. OTkpoviTe KOpobKy C poboTOM, Kak MoKa3aHO Ha PUCYHKE.

UR18 41 PykoBoacTBO nonb3oBaTtens
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4. [locTaHbTe MaHUMNYyNATOP po60Ta n3 K0p06KI/1 C NOMOLLIbIO peMHA N KPpHoKa.

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

5. Tocne nogbema po6oTa NpuaepXxnBainTe ero, YTobbl NOBEPHYTb U MOABECUTL TakK, Kak
rnokKasaHo Ha PUCYHKe.
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MoHTax MaHunynsatop pobota MoXeT 6bITb YyCTaHOBNEH 6OKOM, B NepPeEBEPHYTOM MOJSIOXKEHWM
MaHunynsaTopa unu nog yrnom (£45°).
poboTa
MoHTax 6okom YrnoBomn MOHTax (+45°)
MoHTax B nepeBepHYTOM NMOJIOXEHNM
UR18 43 PykoBoacTBO nonb3oBaTtens
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1. YcraHoBuTe MaHUNYyIATOP po60Ta. 3aTaHUTE BUHTbI C KpyTALWMM MOMEHTOM COorjlaCHO
pyKoOBOACTBY NOJiIb30BaTENA.

2. CHUMUTE peEMEHD.

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

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

4. BepHuTe peMeHb Ha MecTo.
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51.maHunynaTtop poboTa

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

511. Ncnonb3oBaHMe KPYrnom cTponbl

OnucaHue Kpyrnasi ctpona npegocTaBnsieTcsi KomnaHuen UR 1 BXOAMT B KOMMMEKT NOCTaBKM
po6oToB cepumn UR.
Mo 3asiBNIeHUNI0 MPOU3BOAUTENS, KPYras CTporna COOTBETCTBYET CrieayoLLMM
cTaHgapTaMm:

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

* EN 1492-2 :2000+A1 :2008 TekctunbHble cTponbl. besonacHocTb. Kpyrnbie
CTPOMbl U3 XMMWUYECKNX BOSIOKOH OOLLEro HasHayeHus.

é NPEOYNPEXOEHUE
Vcnonb3oBaHue KosbLEeBOK CTponbl 63 ocMOTpa MOXET NPUBECTM K TPaBME.
* OcwmaTpuBanTe CTpony A0 1 NOCre NCNOSIb30BaHUS.

* [Mo BO3MOXHOCTH OCManMBaIZTe CTpony BO BpeMdA NCNOJIb30BaHUA.

é NPEAYNPEXOEHWME
Mcnonb3oBaHue NoBpexaeHHON KPYrioi CTPOMNbl MOXET NPUBECTU K TpaBMeE.
* BHMMaTenbHo ocmMaTpuBainTe CTpony nepen UCnosib30BaHNEM.

* 3anpeluaeTcs MCMoMb30BaTh CTPOMY, ECIM OHAa TPECHYNa, NopBanach
UMW Y Hee pasoLLNCh LLBBI.

* 3anpelaeTca UCNonb30BaTb CTPOMY, €C/M eCThb NPU3HAKM TEMNOBOro
noBpeXaeHus.

f’i BHUMAHUE
HenpaBunbHoe xpaHeHue 1 (Unun) obpalleHne MoryT NPUBECTU K NMOBPEXAEHNIO
KpYrnow CTpornbl.

* He nopggepranite cTpony BO34ENCTBUIO KUCOT U OCHOBaHUN.
* 3alwmuante cTpony oT BO34ENCTBUA OCTPbIX KPaeB U TPEHNS.

* He 3aBA3blBanTe y3nbl Ha CTpOre.
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YBEOOMIMEHUE
B Bawem pervioHe MoryT 6biTb 0cobble NpaBuia B OTHOLLEHWM NPOBEPKU

noabeMHoro o6opyaoBaHus.

* CobniogaliTe MecTHbIe NpaBuna KacaTenbHO NPOBEPKMU MO LEMHOIO
obopynoBaHus.

* CobniogaiiTe MecTHble NpaBuna KacaTenbHO YacToThbl MPOBEPKU
NoAbEMHOro 060pyA0BaHUS.

Tabnuua OnucaHune Kpyrnoro ctpona

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

KoadhduumeHT npenensHon paboyen NoALEM
Harpy3ku "

py 0,8 (800 KT) MeTtneson 3

3auen

5.2.BnoKynpaBieHNA NNOABECHON NYNbT
obyyeHun

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

Fabaputhbl
175.50
poboTta gna
MOHTaxa u
cxeMma
pacnonoxeHus
OTBEpPCTUN Ha
HeM.
. Mounting pattern for /
%70 00 ATD] &JR]S/URB/URS Long Bose/
< o &
6x M10 - 6H

Mpouenypa
OTKIMIOYeHUA A NPEQYNPEXOEHWE
MaHunynsTopa HeoxunpaaHHbIN 3anycK v (Unn) ABUXEHNE MOTYT NMPUBECTU K TPaBMe
podora * [1na npefoTepalleHnsa He3annaHnpoBaHHOIo 3anycka poboTta

Npu MOHTaxe n geMoHTaxe OTKIIKOYanTe ero 3apaHee.

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

Ll,BeT 3HayKa CMEHUTCA C 3eN1IeHOro Ha Benbln.

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

3. Ecnu nosiButcs ananoroBoe oKHO «3aBeplueHne paboTbl», HAXMUTE
BbikniounTb NUTaHue.

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

* MopoxpaTb 30 cekyHA, Noka poboT He COPOCUT HAKOMIEHHYHO SHEPTUIO.
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6. Cbopka 1 MOHTax

KpenneHue 1.

MaHunynaTopa
poboTa

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

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

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

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

UR18
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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

BenuuuHa Harpy3ok 3aBucuT oT Moaeny poboTa, NporpaMmMbl U MHOXECTBA UHbIX (haKTOPOB.
Mpwu BbIOOPE CTaHUHbI CNEeAYET YYNTbIBaTb HAarpy3ku, KOTopble co3gaeT MaHunynaTop poboTa
BO BpeMsi HopmasibHOW HenpepbiBHONM paboTbl 1 BO Bpems ocTaHoBa kaTeropuin 0, 11 2. Bo
BpeMsi OCTaHOBa COYIIEHEHUSI MOTYT MpeBbILLATh MakCMMarbHbI HOMUHaNbHBbI paboyunii
KpYTALLMIA MOMEHT. Harpy3ka npu ocTaHOBKe He 3aBWUCUT OT TuNa 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- M] Mxy[H- M] Fxy [H- M]

UR18 1310 2600 1740 2000

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

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

UR18 1090 2020 1500 1630

MakcumaribHble KpyTALmMe MOMEHTbI B COYSIEHEHUSIX MPU HOPMarsibHOM paboTe.
HopmanbHble paboune Harpysku, Kak npaBuio, MOXHO YMEHbLUUTL 3@ CYET CHUXEHUS
npenenoB yCKOPEHUst couneHeHnn. dakTuyeckne paboymne Harpy3kmn 3aBUCAT OT NPUIOXEHMUS
1 nporpaMmbl poboTa. [ oLueHKN 0Xuaaemblx Harpy30K B KOHKPETHOM MPUITOXEHUN MOXHO
ncnonb3oBatb URSIim.

UR18
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3anac
bl NO
6e3on
acHoc
™

Bbl MmoxeTe peann3oBaTb AO0MNOJIHUTENIbHbIE 3anachbl No 6e30nacHOCTMW. npl/l 3TOM
pekomMeHAYTCA NPUHATL BO BHUMaHMe crneayrouime KOHCTPYKTUBHbIE coo6paerV|s|:

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.

[AnHamMunyecKkas XecTKocTb. Ecnu yactoTa konebaHuit cTaHnHbI COBMaaaeT C YacToTom
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.

Yctanoctb. [MoabupaTb CTaHWHY HEOOXOAUMO COTfIaCHO OXUAAaeMOMY CPOKY CIyX0bl 1
LUMKNam Harpy3Kku BCEN CUCTEMBI.

é NPEAYNPEXAOEHUE
* OnacHOCTb ONPOKMAbIBaHUS.

° 3KCI'IJ'IyaTaL|,I/IOHHbIe Harpy3ku MmaHmnynatopa po60Ta MOTYT NMPUBECTU K
ONnpoKnabiBaHUKO NOABUNXHbIX nnachopM (CTOJ'IbI, MOOUNbHbIE p060TbI
nT. ,D,.) N CTatb I'Ipl/l‘-MHOFI 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

OOJIXHbI ObITb CIMLIKOM BbICOKUMMU.

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 VHCTDVMEHT NmetoTca yeTbipe oTBepCTUA € pe3bbon M6 onda ycTaHOBKM
( cbna?(;u. ans MHCTpyMeHTa poboTta. BonTtbl M6 AomnXHbl ObITh 3aTAHYTHI C
MOMEHTOM 3aTaxkn 8 Hm, knacc npoyHocty 8.8. [1ns TouHoro
noacoeavHeHus -
pacnonoxeHua MHCTPYMEHTa UCMNoNb3ynTe WTUMT B OTBEPCTUN
WHCTPYMEHTAa)
OnamMeTpom 6 Mm.
Bnok ynpaBneHusa MoXHO NOBECUTb Ha CTEHY U Pa3MEeCTUTb Ha
6ok ynpaeneHus

nony.

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

MoaBecHoOM NynbT
obyyeHun

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

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

ﬁ NPEOYMNPEXOEHUE
HeycToitunBast ycTaHOBKa MOXET NPUBECTU K TpaBMaM.

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

UR18 53 PykoBoacTBO nonb3oBaTtens



6. C6bopka 1 MOHTax

I
UNIVERSAL ROBOTS

6.3.1. MoHTa 6n10Ka ynpaBaeHuUn

MoHTax BY Ha [ns moHTaxa 6rnoka ynpaBneHuns UCnosnb3ynTe NoKa3aHHbIN HAXE KPOHLUTENH U3

CTeHe KOMMJeKTa NoCTaBKu po60Ta.

YcTaHOBUTE KPOHLUTENH Ha CTEHe, 3aTeM NoBecbTe GJI0K YNPaBeHnst Ha KPOHLUTENH ¢

NMOMOLLbIO KPEMEXHbIX LIJTpr617|.
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©.3.2.3a30p 6noKaynpaBaeHuUa

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

1 200 mm

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

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

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

OnucaHue

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

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

9TO MOXET NMpUBECTU K MOBPEXAEHUIO UMYLLLECTBA.

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

YBEOOMITEHME

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

* He npubnuxaiTe UHCTPYMEHT K YKa3aHHOMY LIUIIMHAPUYECKOMY
MPOCTPAHCTBY, Aaxe eClnu OH ABUXETCA MeAJIEHHO.
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950mm

A

Cnepeamn

Linnnngprnyeckoe NpocTpaHCTBO HAXOAMTCS Kak HEMOCPEACTBEHHO Haf, Tak 1 Noj, OCHOBaHUEM
poboTa. Po60T MOXET foCcTMraTh TOUYKM Ha paccTossHUM 950 MM OT CoYNieHeHNUs Ha OCHOBaHUMN.
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6.41.0cobana Touka

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

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

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

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

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

* PacnonoxeHue 3anacTbA.

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

pabouyeir

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

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

PacnonoxeHue
3anAacTbA.

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

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

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

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

6©.4.2.CTauMoHapHas unepeaBuKHasa yCTaHOBKA

OnucaHue

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.

UR18
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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 K 610Ky ynpaBneHus OCHaLLEH CTaHAapTHbIM wTencenem IEC Ha

KOHLE.

@

YBEOOMITEHUE

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

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

- 16 A
B)
BHewHuit npegoxpanutens cetn (200-264 3 i 16 A
B)
YacTtoTa BXOAHOro curHana 47 - 440 M
PezepBHoe nutaHue - - <1,5 BT
HomuHanbHas paboyasi MOLHOCTb 90 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.
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/.MepBan 3arpys3kKa

OnucaHue MepBas 3arpy3ka — 3TO MCXOAHAA NocnefoBaTenbHOCTb AENCTBUIN, KOTOpas
BbINONHSETCA ANA NepBO HACTpolikn poboTa nocne cO0pKu.
[ns aTon nocnegoBaTensHoOCTN TpebyeTcs:

* Bkntountb nuTaHue poborTa.

* BBecTtn cepuiHblii HoMep.

* WNHuumanumampoBaTb MaHunynaTop poboTa.
* Wcnonb3oBaTb cBOOOAHbIV NPUBOA.

* OTKMUUTb NUTaHMe po60Ta.

é BHUMAHUE
Ecnu He npoBepuTb NONE3HY0 Harpy3Kky 1 yCTaHOBKY Nepep, 3anyckom
MaHunynaTopa poboTa, 3T0 MOXET NPUBECTMU K TPaBMVPOBaHMIO NepcoHana u
(M) NoBpeXaeHMIo NMYLLIECTBA.

* [Mepepn 3anyckom MmaHunynatopa pobota 06a3aTenbHO NpoBepANTe
KOPPEKTHOCTb aKTUBHOW Harpy3ku 1 yCTaHOBKMU.

é BHUMAHWE
HenpaBunbHble HAaCTPOKM NONE3HOW Harpy3ku U yCTaHOBKM NPenaTCTBYIOT
npaBunbHol paboTe MaHunynaTopa poboTa 1 6rioka yrnpasneHus.

* O6a3aTenbHO NpoBepsINTe NPaBUIbHOCTb HACTPONKN NOME3HON
Harpy3ku 1 yCTaHOBKMU.

YBEOOMIEHUE

3a|'|yCK po60Ta Nnpun HU3KUX TeMnepatypax MOXeT NpnBeCTn K CHUXEHUIO
Nnpon3BOoaNUTENIbHOCTU N AaXe K OCTaHOBKE U3-3a TemnepaTypHon 3aBUCUMOCTU
BA3KOCTN Macna 1 CMa3ku.

* B cnyuae 3anycka po6oTa npu HU3KMX TEMMepaTypax MoXeT
noTpe6oBaTbCs 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.
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/3.NoatBepXaeHne KOHO Urypauumm
be3onacHoOCTH

MoptBepxpeHue  [Mpu nepBoM 3anycke HE0H6X0AMMO NOATBEPAUTb KOHUIypauuo 6e30nacHoCTM
KOHUrypaumm poborTa.

6e3onacHocTH 1

HaxmuTe «MNoaTBepanTb KoHdUrypaLumo 6e30nacHOCTM» — Tak Bbl
noaTBepanTe KoHUrypaumio 6e3onacHoCTu.

/4.3anyck maHunynatopa pobota

3anyck
po6oTa

Mpwu 3anycke maHunynsTopa poboTa OTKNI0YaeTCA CMCTEMA TOPMOXEHUS, YTO NO3BONSAET
HayaTb NepemMeLlaTb MaHUNynaTop poboTta n NpUCTyNuUTb K Mcnonb3oBaHuio PolyScope.
CneauTb 3a NPOrpeccoM MOXHO MO CMeHe LiBeTa Nons MHULManu3auuu.

KHonka «/HuumanmanpoBaTtb» B HUXHEM KOMOHTUTYIIE TaKXe MEHSIET LBET B 3aBUCMMOCTU
OT COCTOSIHUSI MaHuUnynsiTopa poboTa.

1. B HuXHeln neBon yactu 3KpaHa B HUXKHEM KOJIOHTUTYJ1€ HaXMUTE KPAaCHYH KHOIMKY
«MHVILI,VIaﬂI/I3I/IpOBaTb».

HauyHeTtca nHnupnanumsauus. Nog xentbim KPpyrom noaBuTCA Hagnucb Po6oT B
aAKTUBHOM COCTOSAHUMN.

370 03HayvaerT, 4YTo TOPMO3a COYSIEHEHUMN He OTNyLWeHbl U MaHUNYJTIATOP po60Ta
nepemMellaTtbCA He MOXeT.

2. OtnyctuTe TopMO3a MaHunynsaTopa pobota, Haxas 3AMYCK.

NHnumnanusaums npogonxutcs. MNog, 3eneHsiMu kpyramu 6yayT nocrnegoBatesisHO
oTobpaxaTtbes coobeHns PO60T B aKTUBHOM COCTOSSHUM 1 TOPMO3a OTNYLLEHbI.

OTnyckaHne TOpMO30B CONPOBOXAAETCS 3BYKOM M HEGONbLUMMY ABUXEHUAMMU.
3. Haxmwute Bbixop, — OKHO MHMLManm3auum 6yaeT 3aKpbITo.

Ha atom atane nop 3eneHbIM Kpyrom oto6paxaercs cooblieHne «Po6oT B
HOPMarbHOM PEXnmey.

Mocne npoBepKu KpenseHus MaHunynaTopa po6ota MoXHO OTAYCTUTb TOPMO3a BCEX
couneHeHuit, HaxaB kHonky 3AMYCK. Manunynsatop po6ota 6yaeT NOAroToBMEH K paboTe.
MoxeT nosBUTLCA aKpaH «Havano paboTbl» C NpeanoXxeHneM HavyaTb NporpaMMmnpoBaHmne
poborTa.

UR18
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YBEOOMIMEHUE

Mpu nepBo MHULMaNM3auum MaHunynsTopa pobota MoXeT NosABUTLCH
OManoroBoe OKHO « HeBO3MOXHO MPOAOIIXUTbY.

Beibepute «lepenTn K akpaHy UHULManu3auumn» — OTKPOETCA 3KpaH
MHULManu3auuu.

B neBoi 4acTu HUXHErO KOSIOHTUTYMA KHOMKa «HULManuanposaTby oTobpaxaeT cocTosHue
MaHUNynATopa poboTa — CreayLWwyMy LBeTaMu:

* KpacHblii MutaHue BbiktoyeHo. MaHunynaTop po6oTa HaXxoAWUTCA B COCTOSIHUM OCTAHOBA.
* XenTtbiih BesgencTtere. NutaHne MaHunynaTopa BKIOYEHO, HO OH He FOTOB K paboTe.

* 3eneHblit HopmanbHoe cocTtosiHue. MNMuTtaHne maHunynsaTopa poboTa BKIHOYEHO U OH rOTOB
K pabore.

RS2 ¢ QH

craryc pofiora

@ snnvex
Noneanasn Harpyaka PoboT
v AKTHBHaA NeNle3Hasd Halpy3Ka HoolbIyeTcA, YTobk BpeleHie Nepelancale faHhie
B ohesuch naipysen vevenon
AKTUBMaR MonesHas Harpy3ka [ Fayioad v
MonesHan Harpyaka 0,000] kr 4
J:

000 @
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/5. MpoBepKka MOHTaXa MmaHunynatopa poboTa

MNMpoBepka
MOHTaxa

Bo Bpemsi nepBoro 3anycka MoxeT notpeboBaTbCs NPOBEPUTb, KakK YCTaHOBMEH
MaHunynsaTop poboTa.

Ecnu manunynsTtop poboTa ycTaHOBMEH Ha MIOCKOM MOBEPXHOCTU (CTO UK non), To
MEHSATb HUYEro He HYXHO.

Ecnun MmoHTax maHunynatopa poboTa He NOATBEPXAEH, NOABNSETCA ANanoroBoe 0kHO
«Hayano paboTbi».

1. Haxmunte KoHduUrypupoBaTh ycTaHOBKY po6oTa.

2. B pa3zpgene «O6uwee» HaxmuTe KpenneHue — otobpasnTcs akpaH «KpenneHve
po6oTa u yrony».

3. C nomoLpbto KHOMOK CpaBa Ha 3KpaHe HaCcTpPOWTeE yribl Anst MaHUMynaTopa
poborTa.

MaHmnynﬁTop p060Ta MOXET BbIKITIOYNTbCSA, YTOObI NMPUMEHNTb NUSMEHEHUA.

4. [loBTOpMUTE ONMCaHHbIE BbILE NOCef0BaTENIbHOCTY 3aMycka U UHMLManmn3aumm.

C 4yero Bbl XOTUTe HavaTb?

(R = P4

3ANYCTUTb NPOrPAMMY BbIMONHWUTL MPOrPAMMWPOBAHWE KOHOUTYPUPOBATb YCTAHOBKY POEOTA
POBOTA

[] Eonewe He nokaseeaTe 3T0 cooblieHue

UR18
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/.6.KoppeKTUpoBKa MOHTaX¥Xa MaHMNynAaTOpPa
poboTa

OnucaHue OnpepeneHne MoHTaxa MaHunynaTopa pobota Heo6XoaUMO Mo ABYM NPUHUHAM:
1. TMpaBunbHoe oTobpaxeHne MmaHunynaTopa poboTa Ha akpaHe PolyScope.

2. BBog B KOHTponep nHopmaLum o HanpasneHUn CUIbl TAXECTU.

é MPEOYMNPEXAOEHWNE
HenpasunbHoe 3a3emneHne maHnnynatTopa pobota MoOXeT NPUBECTU K

4acCTbiM OCTAHOBKaM.

é NMPEOYNPEXOEHUE
MpoBepbTe 1 NCNOMb3YNTe NpaBUsbHbIE MAapamMeTpbl YCTaHOBKMN.

CoxpaHuTe 1 3arpy3uTe yCTaHOBOYHbIE (halisibl C MpOrpaMmmon.

Ecnun manunynaTop po6oTa ycTaHOBIIEHA OAHVUM U3 NEPEeYUCTIEHHbIX HUXE CMOCO6OoB,
TpebyeTcs KOPPEKTMPOBKa:

* Ha MnoToJiKe,
* Ha CTeHe,
¢ nop yrnom.
C nomoLLbio KHOMOK CnpaBa Ha 3KpaHe onpeenexHna yrina n MoHTaxa po60Ta yCTaHOBUTE

Yron MoHTaxa MaHunynatTopa po6ota. [lepBble Tpu KHOMKM YyCTaHaBNMBAIOT Yros CreayoLwmm
obpa3zom:

* notonok (180°),
* creHa (90°),
* non (0°).

KHonkwu Tilt yctaHaBnuBaoT Npon3BONbHbIN YTof.
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7. MNMepBas 3arpy3ka

C nomMoLLbio KHOMOK B HUXHEN YacTu 3KpaHa MOXHO yKa3aTb NOoBOPOT OJ14 MOHTaXxa
MaHUnynAaTopa po60Ta B COOTBETCTBUU C q)aKTW—IeCKI/IMI/I yCrnoBmAMmn MOHTaXxa.

KpenneHue poboTta m yron

- L
, Moneanan
*  Harpyaka f\ﬂ
KpenneHne ?
HacTpoika
BBOAE-BLIBOAE
HaknoH
Beoa/BuiBen # '
WHCTpymeHTa
45°
MepemeHHIe I
Sanyck
0.0°
B ucxogHoe ’
OTcnexnsaHne
KoHBedepa 450
SaBUHUNBAHUe ‘

) DBuxeHne
» Besonacuocrs [

> Netann

) Fieldbus

) URCaps

‘ 150

IR

o 0 O ‘:l-vrvr;,maul-!:a.

MoBOpOT KpenneHws ocHosaHMA poboTa

PacwupeHHas anHammnyeckas Mmogenb oGecrnednBaeT nnaBHoOe U TOYHoe nepemMelleHe
MaHunynsTopa poboTa 1 No3BonseT MaHUNynaTopy poboTa yaepxusaTb cebs B pexnme
cBo6oaHoro npueoaa. Mo 1ol NpMyMHe Heo6X0AUMO NPaBUIbLHO YCTAHOBUTb MaHUMYNSATOP
poborTa.
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/./.CBoboaHbIM NpUBOA

OnucaHue

BknioyeHune
cBoboaHoro
npueBopa

MopsecHoi
nynbT
obyueHus
c 3PE.

CB0GOAHbIN NPUBOZ NO3BOJIAET BPYYHYIO NepeMeLlaTb MaHunynsaTop po6oTa B Hy>XHoe
nosioxeHve

[na 6onblIMHCTBA pa3MepoB poGOTOB CBOGOAHBIN NPUBOA, 06bIYHO BKIOYAETCA
HaxaTueM KHOMKU CBOGOAHOro NpMBOAa Ha NoABECHOM NysnbTe 06yyeHus. Opyrue
Cnoco6bl BKIOYEHUS 1 UCMOSNb30BaHUSi CBOGOAHOIO NMPUBOAA OMNMCaHbI B CrEAYLMUX
pasgenax.

B pexume cBo6oaHOro NpMBOAa CONPOTUBIIEHUE ABUXEHWIO B COUNEHEHUSIX
MaHunynstTopa po6ota HebosbLIOE, Tak Kak TOpMO3a 0TnyLLeHbl. [1o Mepe Toro kak
MaHunynsaTop poboTa B COCTOSIHMM CBOGOAHOIO NpUBOAA [OCTUMAET 3a4aHHOro npeaena
WK NSIOCKOCTU, CONPOTMBIEHME yBenunBaeTcs. [oaToMy nepemellats poboTa B HOBOE
MoJIoXeHve CTaHOBUTCS TpyHee.

é NMPEAYNPEXAEHWNE
HeoxunaaHHoe ABUXEHe MOXET NPUBECTU K TPaBMUPOBAHNIO

nepcoHana.

* [MpoBepbTe, COOTBETCTBYET M UCMOMb3yeMas nonesHas
Harpy3Ka HaCTPOEHHOW.

* [MpoBepbTe, HAAEXHO NN NPUKPENIeHa Hy>XXHas nonesHas
Harpys3ka K cornaHuy Anst NoAcoeaUHEHNS MHCTPYMEHTA.

Pexum cBo6oaHOro NpuBoAa MOXHO BKHOUYUTL CreayoLymMmy crnocobamu:
* C nomoLbio NoABecHoro nynbTa 06yveHus ¢ 3PE.
* C nomoupto cB060AHOrO NpuBoAa Ha poboTe.

* C nomoulbto «[1encTBuii BXOOOB/BbIXOA0BY.

YBEOOMITEHME

Ecnu BkntounTb cCBOGOAHbBIN NPUBOL, BO BPEMS NEPEMELLEHNS
MaHUMynsaTopa poboTa, 3TO MOXET NMPUBECTU K CMELLEHMIO
MaHUMynATopa U HEUCMNPaBHOCTMU.

* He BkniovanTe cBOOOAHbLIV NPMBOA, KOrAa Bbl TONKaeTe poboTa
NN KacaeTech ero.

Vcnonb3oBaHue kHonku MIMO ¢ 3PE ans ceobogHoOro nprveoga MaHunynsitopa:

1. KopoTko nonyHaxmuTe, OTNyCcTUTE, 3aTEM MOJNyHaXMUTE U YAepXNBaNTe KHOMKY
3PE.

[Moka KHoMKa nonyHaxaTta, MOXHO NepeMeCcTUTb MaHUNYASATOP B HYXHOE NOSIOXEHME.
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Freedrive Ha Vcnonb3oBaHue cBo6oAHOrO NpMBoAa Ha poboTe Ansa ceobo4HOro NpueBoaa
pobote MaHunynsaTopa:

1. HaxmuTe n yoepxmBante KHOMKY NnepekntoyaTesnsi, HaCTpOeHHOro Ha cBO6oAHbI
npuBopA, Ha po6orTe.

2. Korpa B PolyScope nosButcs naHens CBO604HOro NpuBoaa, BbiIGepuTe HYXHbIA THMN
[ABUXEHUS OS5 COUNEHEHU MaHMnynsaTopa. YTobbl HACTPOUTL TUM ABUXEHWS,
MOXHO MCMONb30BaTb CMMCOK OCEMN.

3. Tpu Heo6Xx0QMMOCTM MOXHO onpeaenuTb TUMN 06beKTa — BbIGEPUTE HYXHbI
BapuaHT B packpbiBatoemcs cnucke «O6bekT».

Ecnu MaHUNYyNATOP I'IpVI6]'IVI)KaeTCF| K CLUeHaputo 0co60M TOYKM, OH MOXeT
nepecrtaTtb ABUraTbCA. YTo6bl BO30OHOBUTHL ABUXEHUE, HaxXMuTe Bce ocu
CBOGOﬂHbI Ha naHenu ceoboaHOro npuneoaa.

4. I'IepeMeCTMTe MaHUNYJATOP po60Ta B HYXXHOE MOJ10XEeHne.

O6paTHbii Bo Bpems HMupnanmMsaumm maHunynatopa pobota MoryT HabnoaaTbCa He3HaunTeNbHble

npoxoa BMOGpaLMK Npu OTNYCKaHUM TOPMO30B poboTa. B HEKOTOpPbLIX CUTYaLMsaX, HAaNpUMep, Koraa
po60T 65IM30K K CTONKHOBEHMIO, 3TU KonebaHust HexenatesnbHbl. s npuHyaAMTenbHOro
nepeMeLLeHns onpeaeneHHbIX COYNeHeHN B Heobxoaumoe nosioxeHve 6e3 oTnyckaHus
BCEX TOPMO30B B MaHunynaTope poboTa Ucrnonb3ynTe 06paTHbIA NPOXOA,.

UR18 73 PykoBoacTBO nonb3oBaTtens



R
UNIVERSAL ROBOTS

/.71.MaHenbcBoboaHOro NpmMBoAaa

OnucaHue Korgna manunynatop pabotaeT B pexume cBO60AHOro NpMBOAa, B UHTepdence
PolyScope nosaBnsieTcs Nnoka3aHHas HUXe NaHernb.
( Freedrive
Press & Hold |
Constrained Control
Active TCP: TCP
Feature: Base v
: Sy
&H L %< X
All axes are free
DocTyn K B BepxHeM KONOHTUTYNe HaxmuTe BKNagky «llepemelieHner.
naHenu 2. B HUWXHeN YacTu 3KpaHa HaxmMuTe NyHKT « CBOOOAHbIN NPpUBOAY.
cBo6opAHOro
OTKpoeTcs naHenb cBO6OAHOro NpUBOAA.
npueoaa

3. Haxmute n yaepxusaiTe KHoMKy « CBOOOAHbBIN NPUBOA» HA NaHENW.

Bbl MOXxeTe nepemMecTuTb MaHUnynAaATop po60Ta BPY4HYH, KaK eClin Obl Bbl
HaXalun KHOMKY cBoboaHoro npueoda Ha NnoABECHOM MNyJbTe o6yqum:|.

NHavkaTop ykasblBaeT, Koraa MaHunynatop pobota npubnmxaeTtcs K NONoXeHUo C
ocoboin Toukoi. OnucaHve nHaMkaTopa NPMBEAEHO B CrieayloLwemM pasaerne.

MHpukaTop Ha
naHenu .
cBobopHoro
npuBoaa

nepemMeliatb MaHUMYyNATOP CTAHOBUTCA TAXENEee.

VlH,EI,I/IKaTOp B CTPOKe COCTOAHNA Ha NaHeNnn «CB0OOAHbLIN npuBoA» NOKa3biBaeT:
Koraa oaHO 1nm HECKOSbKO COYSIEHEHUI I'IpI/IGJ'II/I)KaIOTCH K CBOUM Mpeaenam.

* Korga nonoxeHue MaHUMNynAaTopa I'IpVIGJ'IM)KGETCFl K ocoboi Touke. o Mepe
I'IpVI6]'IVI)KeHVIF| p060Ta K 0cob0W TouKe NnoBbilaeTcs cornpoTtuBIieHne, n3-3a 4ero

3Hayku Ha
naHenu
cBO6O[HOrO
npuBopa

MoxHo 3apmkeupoBaThb O HY UNN HECKOSbKO ocen — Toraa LITY cmoxeT nepemeluatbes
B OMNpefeneHHOM HanpaBneHun (CM. Tabnuwy Huxe).

PyKOBO,EI,CTBO nonb3oBaTend
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.-@v MepemeLlleHne pa3peLLeHo No BCEM OCSM.
Bce ocu cBo60aHbI
k_F"‘;-ic:i;I MepemelleHne pa3peLleHo TONbKO Mo ocam X
ny.
MnockocTb
-/L PaspelueHo nepemelleHne no Bcem ocsm 6es
BpaLleHus.
MepemelleHne
&DE Pa3pelueHo nepemeLLeHne No BCEM OCAM CO

chepuyeckmm BpalleHmem sokpyr LITU.
[NoBopoT

f} BHUMAHWE
Mpu nepemelLeHnn MaHunynaTopa poboTa N0 HEKOTOPLIM OCAM C
NPUKPErNeHHbIM MHCTPYMEHTOM MOTYT NOSABMAATLCA 30HbI 3aLLEMITEHUS.

* ByabTe 0CTOPOXHbI NMpU NepeMeLLeHn MaHunynsaTopa poboTa
MO OCSIM.

/.8.0TKNOYEeHNA NUTaHne poboTa

Mpoueaypa
oTKMNIoYeHUs Q NPEOYNPEXOEHWE
MaHunynaTopa HeoxwnaaHHbIN 3anycK 1 (Unun) BUXEHME MOTYyT NPUBECTU K TPaBMeE

po6oTa * [nda npenoTepaLleHnsa He3annaHMpoBaHHOro 3amnycka poboTa
MPY MOHTaxe 1 IeMOHTaxe OTKIIioYainTe ero 3apaHee.

1. B neBoW YacTu HUXHErO KONIOHTUTYa HaXMUTEe 3HAa4Y0K COCTOSIHUA po6oTa 1
BKITIOYMTE MaHMNynsTop pobora.

LI,BeT 3HayKa CMEHUTCA C 3eN1IeHOro Ha Benbln.

2. BbikniounTe 610K ynpaBneHns: HAXMUTe KHOMKY NUTaHKUs Ha NOABECHOM
nynbTe obyyeHus.

3. Ecnu nosiBuTCA AnanoroBoe OKHO «3aBeplueHne paboTbl», HaXMUTe
BbikniounTb NUTaHMe.

Tenepb MOXHO BbINONHUTL CreayoLee:
* OTCOeanHNTb CUOBON Kabenb (LUHYP NUTaHNs) OT PO3ETKM.

* MopoxpaTb 30 cekyHA, Noka poboT He COPOCUT HAKOMIEHHYHO IHEPTUIO.
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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.MopTbl NOAKNOYEeHNA BNOKa ynpaBaeHUS

OnucaHue C HMXHeW CTOpOHbI rpynn MHTepdEeRCOB BXOAA U BbiIxoAa B 610Ke ynpaBreHus
HaxoAsTCA NOPThI ANA BHELUHUX NOAKIIOYEHNUI 1 NPeAOXPAHNUTESb (ONucaHbl HUXE). B
OCHOBaHUK Kopnyca 610Ka yrnpaBneHust eCTb 3aKpbliTble OTBEPCTUS A1 NPOKNaaKu
BHELLHUX COeaAMHUTENbHbIX Kabenen ans AocTyna K noptam s NoaKtoYeHNi.
UR18 79 PykoBoacTBO nonb3oBaTtens



8. YcTaHoBKa

R
UNIVERSAL ROBOTS

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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8.4.Bxoabl UBbIXOAbl KOHTPONNEPA

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

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

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

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

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

* Bxoppbl/BbIXxoabl OOLLLEro Ha3HaYeHus.

YBEAOMITEHUE

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

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

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

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

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

\ ov |l

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

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

MCTOYHMKA

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

[T —
3ABEM]

HanpsaxeHue 23 24 25 B

Tok 0 - 2* A

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

uucpoBoro
BXxoAa/Bbixoaa

Lindposble Bxoabl/BbiIxoAbl COOTBETCTBYIOT TpeboBaHusam IEC 61131-2.

OnekTpuyeckune TpeboBaHUs NpUBeAEHbI HUXE.

KneMmbl MapameTp MuH. Tun Makc. Epn.usm.

LingppoBnbie Bbixoabl

[COx / DOx] Tok* 0 - 1 A

[cox / DOx] Mapetue 0 - 0,5 B
HanpsiXeHns

[COx / DOx] YTeuka ToKa 0 - 0.1 MA

[COx / DOx] LencTtene - PNP - Tun

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

LingbpoBbie Bxoabi

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

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

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

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

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

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

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

841 Und poBon BXOA N BbIXOA,

Lincdpposoi
BbIXOZA,

WHTepdenc cBA3N MHCTPYMEHTa NO3BOSISAET BbINONHUTL HE3aBUCUMYIO HACTPOWNKY ABYX
UM poBbIX BbIXOAOB. B PolyScope Kaxapbii KOHTaKT MMeET pacKpbiBaloLLEeecs MEHI0, B
KOTOPOM MOXHO HacTpouTb pexXum Bbixofa. [JOCTynHbI cneaytoLime BapuaHTbl:

* MoTpebuTenb Toka: NO3BOMSAET HACTPOUTb KOHTAKT B KOHdurypauun NPN vnu
BTEKaloLLero Toka. Korga Bbixof, OTKITHOYEH, KOHTaKT MO3BOSIAET TOKY NEPEXOANTb
K 3a3eMrieHunto. 3ToO MOXHO Ucrosb3oBaTb BMecTe ¢ KoHTakTtom NMNTAHUE,
4yTOObI CO3AaTh MOSHbINA KOHTYP.

* WcTOYHMK TOKa: NO3BONAET HacTpanBaTb KOHTAKT B KOHGurypauum PNP nnu
BbITEKatoLL,ero Toka. Korga BbIXof, 3a1efiCTBOBaH, KOHTaKT obecneynBaeT
NCTOYHMKOM MOJIOXMTENBHOrO HanpsXxeHus (HacTpanBaeTcs Ha Bknaake «Bxoa-
BbIXOAbI»). ATO MOXHO UCMOb30BaTb BMecTe ¢ KoHTakToM 3A3EM, 4TobbI
€030aTb NOJIHbINA KOHTYP.

* [ByXTaKTHbIN: MO3BOSSET HACTPOUTb KOHTaKT B AABYXTaKTHOM cxeme. Korga
BbIXO/], 3a/1eMCTBOBaH, KOHTaKT 06ecrneynBaeT MICTOYHUKOM MOSIOXUTENBHOIO
HanpsxeHus (HacTpanBaeTcs Ha BKNaake «Bxoa-Bbixoabl»). 3T0 MOXHO
ncnonb3oBaTb BMecTe ¢ KOHTakToM 3A3EM, uTo6bl CO34aTh NOSHbINA KOHTYP.
Korga BbIxog OTKIIOYEH, KOHTAKT NMO3BOSIAET TOKY NepexofmnTb K 3a3eMIMEHUI0.

N3mMeHeHus1 BCTyNatoT B CUIy nocrne BbiGopa HOBOWM KOHUrypaumm Bbixoaa. MIameHeHus
NPUMEHSIIOTCA B 3arpyXeHHOI yCTaHOBKe, YTOGbl COOTBETCTBOBaTb HOBOW
KOHpUrypaumu. Y6eamBLUNCh, YTO BbIXOAbl MHCTPYMeHTa paboTaloT Haasiexaliym
06pa3oM, CoxpaHuTe YyCTaHOBKY, YTOGbI HE MOTEPSATb U3MEHEHNS.

UR18
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Lincdpposoi
BXOn4

"opu3oHTanbHbIN 6nok undposoro Bxoga (DI18-DI11), nokasaHHbIN HUXE, MOXHO
Mcnonb3oBaTh 419 KBaapaTypHOM KOANPOBKU OTCNEXUBAHUS KOHBENepa.

o
;:|9°_°<>r>
HEENENRN

8.4.2.KoHTponb uHTepd elica BBOoAa/BbiBOAA

OnucaHue KoHTponb nHTepdeiica BBoga/BbiBoga obecnevnBaeT NepeknoyeHne Mexany
ynpasneHnem nonb3osatenem un URcap.
e —
utn Eg\ﬁspm’s‘ Kak BYAET KOHTPONMPOBATHCA UHTEpdeiic BROAR/BHIEOAE UHCTPyMeHTa. Kor 4a nHTepdieiicom ynpasnseT URCap, M0/b308aTEABCKUE HACTPOMKNA
el
Kpennewme
HacTpoiika Hurepdieiic aHanorosoi ceasm Pexut uud)poBoro BLX0Aa
BBO4S-BEIBOAA
Beon/anEon o AHanoroasie X0 R ﬁﬁﬁfﬁ’sﬁn:'3:3%:;;%23? onpeaenseTcs B 3aBUCUMOCTI OT
PN natoa i
MepemenHsie analog (3] BLIXOAHOS HANPAMEHME MHCTRYMEHTa [0 -
—— VCTEHOBKa ANA UHCTPYMEHT @ HANPMKEHUA 24 B MoXKeT MPNBSCTH K
@ WTepdeiic canan L] rﬂﬂﬂ e lr‘ZuB o . ©C/IM OHO HACTPORHO TONBKO
B uexoaHoe
MIHTepQeiic C8A3N UHCTRYMEHTa NOIBOARRT YCTaHABINEATE CBA3L C
S:::;::,ZBHME :HCprMEHTUM GeavHapyMHw npoBo &K O MolacTs gRoioro KowTaxTa
KOpPOCTb ABOWHHOM Nepeaadn (115200
3asuHaMBaHe T o @ crennaprini suoa
> Ammwome S Unpposoi swvos 0 rorpstrenne (e d
— J s u i Baxog 1 [norpesnenve (vpn) v
; - Cumeon BesgeiicTaus TX 3,5
lerann
> Fieldbus
> URCaps
000 @
Mcnonb3oBaHue 1. HaxmuTte Bknaaky \g{YcrtaHoBka} u B pazgene \q{O6wwue} HaxmuTe Bxoabl 1
KOHTpOns BbIXOAbl UHCTPYMEHTA.
UHTepdeiica 2. B pa3pene KoHTponb uHTEpdelica BBoAa/BbiBOAA, BbibepuTe MNonb3oBaTenb,
BXoja/Bbixoaa 4YTO6bI OTKPbLITE NapamMeTpbl \q{AHanNoroBble BXOA4bl MHCTPYMeEHTa} n/unu \q

{Pexum undposoro Beixoga}. Beibop URCap yaanseT [ocTyn K aHanoroBbim
BXOZlaM MHCTPYMEHTA 1 HacTponKam pexunma umdpoBoro BeIBOAA.

YBEOOMINEHUE

Ecnun URCap ynpaBnsieT KoHe4HbIM 3(pheKTOpOM, TaknM Kak
3axBaT, To URCap TpebyeT ynpasneHus nitepdencom BBoaa-
BblBOAA MHCTPYMeHTa. Boibepute URCap B cnucke, 4tobbl
No3BONUTb EMY YNpaBnATb UHTEPEENCOM BBOAA-BbIBOAA

WHCTPYMEHTA.
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84.3.Mcnonb3oBaHMe BKNaaKkm «KBesoa-sbiBog»

OnucaHue

HanpsaxeHue

Ha 9KpaHe BKNnagkun «BB0oA-BbIBOAY» MOXHO OTCNEXNBATb U 3afaBaTb CUrHasbl BBOAA-
BblBOAa Nnop HanpsaxeHnem, nepenaBaemMblie 6]'IOKy ynpasJieHnAa n nony4vyaemblie OT HEro.

Ha akpaHe oTobpaxaeTcs TeKyLlee COCTOsSIH1E BBOAA/BbIBOAA, B TOM YNCTE BO BPEMS
BbIMOSTHEHUS NporpamMMbl. [porpamma ocTaHaBNMBaEeTCA, €CIN BO BPEMSI BbIMOSTHEHUS
4YTO-NMB0 MeHsieTcs. [pu ocTaHOBKE NPOrpaMmbl COCTOSHUS BCEX BbIXOAHbIX CUTHANoB
coxpaHstoTca. YacTtota o6HoBneHust akpaHa 10 ', No3ToMy o4YeHb GbICTpble CUrHanbI
MOryT 0TO6paxaTtbCs HENPaBUITbHO.

B0o3MOXHO pe3epBMpoBaHmNe HacTpanBaeMbIX BXOLOB-BbIXOA0B Ans CheLmanbHbIX
yHKLMIN 6€30NMacHOCTM, COAEPXAaLLUMXCA B pa3aerne HacTPoNKN KOHUrypawmmm BXog0B-
BbIXO[,0B CUCTEMbI 6e30MacHOCTUN YCTaHOBKM (CM. pa3gen «Bxoa/Bbixoay); uMeHa
3ape3epBrpOoBaHHbIX BXOA0B-BbIXOA0B OyAyT coBnajaTh C UMEHaMM Mo YMONYaHuo
ncrnonb3yemMon yHKUMN 6e30MacHOCTU, OAHAKO UMS TakXXe MOXET ObITb 3a4aH0

nosib3oBaTesieM.

HaCTpaMBaeMble BbIBOAbl, 3ape3epBnpOBaHHbIE 114 beHKLl,I/II7I ©6e30nacHoCTH, He
ABJTAKTCA Nepeknr4yaeMbiMU U 6y,EI,yT OTO6pa)KaTbCF| TOJIbKO B Ka4yeCTBe NHONKAaTOpPOB.

PoboT
5-Guard Reset

s-Guard Reset

2

2

Auanorossiii Bxon

analog_in[0]

analog_in[1]
ov

AHanoroBelil BLIXO A4

analog_out[0] .
analog_out(l] .

Hacrpanpaemblit BLIX0 4

osov

o0V

4,00 ma

4,00 ma

Umuthposo# Bxon

o[ ][ ]s 0 .
100 1 5
200 startprog s
00

Stop-Prog 7
Undhposoi exa, uHcTpyMenta

Hanpakerue W o 1

10V

HanpsmkeHue W
10V

analog_in(2]
ov

analog_in[3]

AHanoropbli BXOJ HHCTPYMEHTa

Undpooil BLxon

o [«
Os
20 s
(] 7

LinGpOBOi BLIXOA MHCTPYMEHTa

o[ ][

00 ma

oonv Hanpsxenue

10v

a0 Harpmxenme

lov

Ecnu BbIxog, MHCTPYMEHTa KOHTPONMPYETCH NoSIb30BaTeNeM, Bbl MOXETE HaCTPOUTb
HanpsixeHue. Mpu BbiGope URCap napameTp «HanpsixeHne» HeJoCTyneH.

UR18

87

PyKOBOJJ,CTBO nosib3oBaTtena



8. YcTaHoBKa

IR
UNIVERSAL ROBOTS

HacTpoiiku
aHanorosoro
AOMeHa

UHTepdeiic
CBSI3M
MHCTPYMeHTa

MutaHue Ha
[Ba BblBOAA

AHanoroBble BX0Abl/BbIXOAbl MOTyT OblTb YCTAHOBIIEHbI HA BbIX0, ToKa [4-20mA] unu
HanpsxeHus [0-10V] . 3Tu HaCTpOMKK XpaHATCH B yCTAHOBKE M COXPaHATCA npu
nepesarnycke KoHTposnnepa pobora.

YnpaBneHve BBOAOM-BbIBOAOM MHCTPYMEHTa MOXeT 6bITb HadHaueHo URCap B
pasfaene Beoa-BbiBoA MHCTPYMEHTA BKagku YcraHoBka. [Mpu Bbibope URCap
nonb3oBaTesib TEPAET KOHTPOSb HaA, aHanoroBbiM BBOAOM-BbIBOAOM MHCTPYMEHTA.

Korga BkntoyeH Tool Communication Interface TCI , aHanorosbin Bxog, MIHCTPyMeHTa
CTaHOBMTCA HeAOCTYNHbLIM. Ha akpaHe BBoAa-BbiBOAa oTobpaxaeTcs none Beop,
MHCTPYMEHTA, KaK MoKa3aHo HUXe.

Tool Analeg Input

Baud Rate 115200
Parity None
Stop Bits One

R Idle Chars 1.50
TH Idle Chars 3.50

B kauyecTBe NCTOYHMKA NUTaAHUS MHCTPYMEHTa UCNoJib3yeTCA ABYXKOHTAKTHOE NUTaHune.
I'Ile BKJTOYEHHOM 3JN1EKTPONMNTaHNN Ha ABa BblBOAa OTKMHOYalkTCA LJ,VICprBbIe BbIXO4bl
WHCTPYMEHTa No yMOoJ14aHuto. B pexnve «luTaHue Ha aBa BbIBOAA» Lll/lq)pOBbIe
BbIXOObl UHCTPYMEHTa O0JTXHbl UMETb Ccrieylouine nMmeHa:

* tool_out[0] (MowwHOCTb)
* tool_out[1] (GND)

Tool Digital Qutput

Power GND

Current

000 mA
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844 MHANKATOP NUTAaHUA NPUBOAOB

OnucaHue MHﬂMKaTOp NMUTaHUA NpmnBoAa BKITIOHAETCA, KOrga nutaHne MmaHunynatopa po60Ta
BKJTHOUYEHO, UNK Koraa B kabernb po60Ta nogaetca nutaHme. Korga nutaHue
MaHUnynaTopa p060Ta 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.

UR18 89 PykoBoacTBO nonb3oBaTtens
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3.5.Bxoabl U BbIXOAbl CUCTEMbI bE30MaCHOCTH

Bxonbl u
BbIXOAbl
cucTeMmbl

6e3onacHoCcTH

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

B naHHOM pasziene coaepXxuTcs onncaHve cneumyansHoro Bxoaa 6e3onacHoctu
(>KenTbIn KOHTaKT C KpacHbIM TEKCTOM) U HaCcTpanBaeMbIX BXOA0B/BbIXOAO0B (XenTble
KOHTaKTbl C YePHbIM TEKCTOM) B peXMME BXOA0B/BbIX0A0B 6€30MacHOCTU.

MpenoxpaHuTesnbHble YCTPOMCTBA M 060pyA0BaHME AOMXHbI ObiTb YCTaHOBIIEHbI B

COOTBETCTBMM C UHCTPYKLUMUSIMI NO 6HE30MACHOCTU M OLLEHKOW puCKa B
rnaBe «be3onacHoCTbY.
Bce Bxoabl/BbixoAbl 6€30MacHOCTM NapHbie (C pe3epBMpPOBaHNEM), MOSITOMY

OLMHOYHBbIV cOOW He MPMBOAUT K NoTepe yHKLUKN 6e30MacHOCTM. OTO O3HAYaeT, YTo

Heo6XxoAMMO MCMOoNb30BaTh [ABa KOHTAKTa AJst TaKUX YHKLMIA.

Tunbl NOCTOSAAHHbLIX BXO40B 6€30MacHOCTMU:

* ABapwuitHas ocTaHoBKa po6oTa TOnbKO A1 060pyA0BaHNSA aBapuinHOro

OCTaHoOBa

* [MpenoxpaHUTENbHbI OCTAHOB /151 YCTPOWCTB 3aLUUTbl

* OctaHos 3PE pnga ycTpoincTB 3aWwuThbl

ABapuiiHas

OCTaHOBKa

MNpenoxpaHUTENbHbI
1 oCTaHOB

OctaHoB 3PE

Po6oT npekpatuaeTt

OBUXEHNe Aa Aa Ra

BbinonHeHune MpuocrtaHasnueaetc | NpuoctaHasnuBaeTtc | lNpuocTtaHaBnnBaeTc

nporpamMmbil A f A

MuTtanue npmnBoaa Bbikn. Bkn. Bkn.

C6poc BpyuHyto Py4dHon nnu ) Py4Hon nnu )
aBTOMaTn4eCcKuii aBTOMaTU4eCKni

YacrtoTta Penko Mpu Kaxaom uukne Mpn kaxgom uukne

Ncnonb3oBaHusA U peaKko UnNu peaKo

lMoBTOpHas Tonbko oTnyckaHune Her Her

UHUUManun3auusa TOpMO3a

KaTteropus octaHoBa ’ 5 2

(IEC 60204-1)

YpoBeHb

NpoM3BOANTENBHOCT

n dyHKLMN rnny rnny rnny

MOHUTOPUHra

(ISO 13849-1)

PykoBoacTBO nonb3oBartens 90 UR18

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



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

R
UNIVERSAL ROBOTS 8. YcTaHoBKa

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.

UR18
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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 yrnpaBJfieHne curHanamy aBapuinHoOro 0CTaHOBAa [0SXHO OCYLLECTBNATLCS

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

A

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

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

l
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MpepoxpaHuUTeNbHbINA
OCTaHOB C
aBTOMaTUYECKUM
B0O306HOBNEHNEM
paboTbl

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

Q NMPEAYNPEXOEHUE
Vicnonb3oBaHue AaHHOM KOHpUrypaumm 3anpeLleHo, ecrnm

NnoBTOpHas nogava NpeaoxXpaHUTEnNbHOro curHana Bo3mMoXHa
BHYTpU NepumeTpa 6e30nacHoCTU.

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

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

po6oTa Npu OTKPbLITUK ABEPU.  Na3epHOMY CKaHepy.

MpepoxpaHUTenbHbIA
OCTaHOB C
MCNOJIb30BaHNEM
KHOMKW c6poca

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

SaeguardSop | Energeny Sop
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3.51.CurHanbl BBOAa/BbIBOAA

OnucaHue BBoAbI-BbIBOABI pa3ferneHbl Ha BBOAbI U BbIBOLbI M MOMapHO pa3MeLLleHbl Tak, Y4To
Kaxpasa yHKUMS NpeaocTaBnseT kateropuio 3 u BBoAbI-BbiBoAbl PLd.

BxogoHble Bxopnbl onucaHbl B Tabnuuax HUXe:

CUrHanbl

KHorka
aBapuiHOro
OCTaHoOBa

BbinonHeHue octaHoBa kateropum 1 (IEC 60204-1) ¢

O HOBpeMeHHbIM MH(OPMMPOBAHNEM ApYyroro 06opyaoBaHNs OT
BbIXOJa OCTaHOBA CUCTEMbI, ECNN 334aHO 3HAYEHWEe AAHHOTO
Bbixoga. OCTaHOB BbIMOSIHATCS HA BCEX TOYKAX, MOAKIOUYEHHbIX K
BbIXOAY.

ABapuiHas
OCTaHOBKa
po6oTa

BbinonHeHue octaHoBa kateropumn 1 (IEC 60204-1) yepes Bxop,
6n10Ka ynpasneHusa ¢ 04HOBPEMEHHBLIM MH(POPMUPOBAHNEM
apyroro o6opyaoBaHus OT BbIXO4a aBapyMNHOro OCTaHoBa
CUCTEMbI, €CIM 3a[aH0 3Ha4YeHMe [AaHHOro BbIXoAa.

BHewHun
aBapuiHbIN
OCTaHoB

BbinonHeHune octaHoBa kaTeropuu 1 (IEC 60204-1) Tonbko Ha
poboTe.

OrpaHunyeHHbIn

Bce npepenbl 6e30nacHOCTV MOryT NPUMEHATLCS, Koraa poboT
MCMNOJIb3YET HOPMaIbHYIO UM OFPAHUYEHHYI0 KOH(UIypaLmio.
Mpun COOTBETCTBYIOLLEN HACTPOIMKE Nofayva Ha BXOAbl HU3KOro
curHana npuBoAUT K Nepexoay cMcTeMbl 6e30nacHoOCTM B
orpaHuyeHHyto KoHdurypaumo. MaHunynstop pobota
3amennaeTca Ana CoOoTBETCTBUA TpebOBaHNAM OrpaHNYEHHbIX
napameTpoB.

Cuctema 6e30MacHOCTM rapaHTMpyeT, YTo poboT oKaxeTcs B
npepenax orpaHMYeHHbIX 3Ha4eHnn meHee vyem 3a 0,5 ¢ nocne
nofayv curHana Ha Bxog. Ecnu manunynsatop po6ota
NPOAOSIXaeT HapyLaTb Npeaesibl OrpaHUYEHHbIX 3HAYEHNI,
BbINONHsieTcs octaHoB kaTeropuu 0. MNnockoctu cpabaTbiBaHNA
TakXe MOryT BbI3blBaTb NEPEXOA B OrPaHNYEHHYIO
KoHdUrypaumio. Takum xe obpasom cuctema 6e30nacHoOCTH
NepexoamT B HOpMasbHYO KOHUIypaLmio.

PyKOBOﬂ,CTBO nonb3oBaTend
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BxogHble Bxopapbl onucaHbl B Tabnuuax Huxe:

CUrHanbl
Mpu ncnonb3oBaTbCA BHELLHErO Bbibopa pexXnmom
nepeksyaeT Mexay aBToMaTU4eckum v pyvHbiM
Pexum paboTbl pexumMom. PoboT 6yaeT B aBTOMaTUHECKOM peEXMME Npu
HM3KOM CUrHasne Bxofa v B pyYHOM pexume Npu BbICOKOM
curHane Bxopa.
Bo306HOBMIEHNE N3 COCTOSAHUS NPEAOXPAHNUTENBHOMO
OoCTaHOoBa B cny4vae cpabaTbiBaHUs nepefHero opoHTa Ha
C6poc 3aLmTI BXOAe npepoxpaHunTensHoro cbpoca. MNpu
npenoxpaHUTerNbHOM OCTaHOBE 3TOT BXOA, obecrneynsaeT
COoXpaHeHue COCTOSIHUA NPEAOXPAaHUTENBHOrO OCTaHOBA [0
3apevicTBoBaHus cbpoca.
OcTaHoB, MHULMUPOBAHHBIN BXOAOM NPeAoXpaHUTENbHOTO
Mepbl ocTaHoBa. BeinonHeHne octaHoBa kateropum 2 (IEC 60204-
NpenoCTOPOXHOCTH 1) B Nto6oM pexunme nNpu aKTnBaumMm Mepamu
NpenoCTOPOXHOCTY.
BbinonHeHmne octaHoBa kaTteropuu 2 (IEC 60204-1) TOJTbKO
OcTaHoBKa 3aluTbl B | B aBTOMaTU4eCKOM pexume. [penoxpaHnTenbHbll OCTaHOB
aBTOMaTUYECKOM aBTOMAaTMYECKOrO PeXnMa MOXHO BbiGpaThb TONbKO Npu
pexume CKOH(pMrypnpoBaHHOM W YCTaHOBJIEHHOM TPEXMNO3ULMOHHOM
YCTPOWCTBE BKIIOHYEHMUS.
C6poc 3almTHOM BoaBpaluaeTcs n3 CoCTosHUA NPeAoXpaHUTENbHOMo
3aWunThl B 0OCTaHOBa aBTOMATMYECKOro pexrma B criyyae
aBTOMaTMYECKOM cpabatbiBaHus NnepefHero opoHTa Ha Bxoae
pexvme npefoxpaHnTenbHOro c6poca aBToMaTUYECKOro pexmuma.
B py4yHOM pexume ansi nepemelleHus pobota Heobxoanmo
HaxaTb 1 yAEPXMBATb BHELLUHEE TPEXMO3ULIMOHHOE
Tpexno3numoHHoe .
YCTPONCTED YCTPOWCTBO BKIIOYEHMSA B MONyHaXaToMm nonoermm.v Ecnu
CKodeHIS NCnonb3yeTcsa BCTPOEHHOE TPEXNO3ULMOHHOE YCTPOMCTBO
BKIOMEHUS, TO ANA NepemMeLLeHnst poboTa Heo6Xo0aAMMO
HaxaTb 1 YAEPXUBATb KHOMKY B CpeaHEM MOMOXEHUM.
Bxopa cBo6oaHOro npuBoga MoXHO HaCTpPOUTb Tak, YTOObI
CcBOOOAHBIN NPUBOA, MOXHO ObINO BKIOYNUTL M UCMONb30BaTh
Freedrive Ha po6oTe | 6€3 HEO6XOANUMOCTM HaXUMaTb KHOMKY Ha CTaHA4APTHOM
MMNO unu HaxumaTb 1 yaepxusaTtb kHonku Ha MMNO ¢ 3PE B
MonyHaXxaToMm NOSIOXEHUM.
Q NPEOYNPEXOEHUE
Ecnu npepoxpaHuTenbHbIi COpOC MO YMONMYaHMI0 OTKITOYEH,
aBTOMaTM4eCKnin cOpOC MPONCXOAMT, KOraa Mepbl NpegoCTOPOXHOCTU
6orbLUe He aKTUBMPYIOT OCTaHOB.
OTO MOXET NPOU30NTK, ECIIN YENIOBEK NPONAET Yepe3 30HY AENCTBUA Mep
NpenoCcTOPOXHOCTY.
Ecnu mepbl NpegocTopoXHOCTY He 06HApyXMBalOT YesloBeKa 1 OH
noABepraeTcs ONacHOCTU, aBTOMaTUYeCKuii cOpoc 3anpeLleH cTaHaapTaMu.
* Yrtobbl 06ecneunTb COPOC TOMBLKO B CryyYae, ECNN HAKTO He
MoABepraeTcs ONacHOCTU, UCTIONb3YMTe BHELLHMI cOpoc.
UR18 {j} NPEAYNPEXOEHUE 95 PykoBOACTBO Nonb3oBaTens
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BbixogHble B crniyyae HeucrnpaBHOCTU Uy 3anpeTa B cucTeme 6e30MacHOCTM BCE BbIXOAbI

curHansi 6e30nNacHOCTVM NePeKIIYaTCA Ha HU3KMIN YPOBEHb. DTO 03HAYaET, YTO BbIXOM OCTaHOBa
CUCTEeMbl MHALMMPYET OCTaHOB, AaXe eCriv aBapUiiHbIil OCTaHOB He cpabaTbiBaeT.
Bbl MoXeTe 1cnonb3oBaTh crieaytoLime BbIXoaHble curHasnbl yHKUMI 6e3onacHocTu. Bee
CUrHarsbl NepexoaaT B HU3KMI PEXUM NOCTe 3aBepLUEHUS] COCTOSIHUS, BbI3BABLLETO BbICOKUIA
PEXUM CUrHanoB:

Hwu3kuyi curHan nogaeTcs TONMbKO NPy Nepexoae CUCTEMBI
6e30nacHOCTN B COCTOSIHME OCTAHOBA, B TOM YKCHE C
NoMOLLbIO BXoaa «ABapuiHbIA OCTaHOB poboTax» 1 npu
1OcTaHOB cuCTEMBI | HaXaTuUM KHOMKW «ABapuitHbIi ocTaHOB». Bo nsbexaHue
61O0KMPOBOK HU3KMIA CUrHan He ByaeT nofaBaThbCs, eCnu
COCTOSIHME aBapuUIHOIO OCTaHOBA MHULMUPYETCS C
nomotwbto Bxoaa «OCTaHOB CUCTEMBbIY.

Lenxyuinca Cwvrdan Huskuii , ecnv poboT ABUXETCS, B MPOTUBHOM
poboT cry4yae BbICOKUIA.

CurHan Bbicokuii , Koraa poboT OCTaHOBMEH UIN HAXOAUTCS
B MpoLecce OCTaHOBKM N3-3a aBapuNHOW OCTaHOBKW UNn
OCTaHOBKM 3aWwmThl. BbicOKOe nornyeckoe 3HayeHme npu
OCTaHOBINEHHOM pob0oTe MNK B NPOLIECCE Er0 OCTaHOBa N3-3a
aBapuUNHOro Unu NpefoxpaHMTenbHOro OCTaHOBA.

Hwu3kui curHan, koraa ncnonb3ylTCs OrpaHNYeHHbIe
napameTpbl Unu ecnu Bxod 6€30nacHOCTU HAaCTPOEH C
OrpaHunyeHHbIN BXOAOM OrpaHWYEHHON KOHUrypaLumn n Ha Hero nogaeTcs
HU3KWI curHan. B npoTMBHOM criyvyae NnogaeTCs BbICOKUIA
curHan.

Pob6oT He
ocTaHaBnuBaeTcs

He orpaHunyeHHbin | ABnseTca o6paTHbIM OrpaHU4eHHOMY, ONMUCAaHHOMY BbILLE.
BbiCOKuii cUrHan, ecnu MaHunynsaTop pobota ocTaHOBMEH U
HaxoauTcsa B CKOHUrypnpoBaHHOM 6e30MacHOM NCXOOHOM
BezonacHbin ooM nonoxeHuun. B npotneHom cniyyae curHan Huskui. 3to
YyacTo ucnonb3yeTtcs, koraa pobotel UR nHTErpupoBaHsbi ¢
MOGUNbHBIMKU poboTamu.

YBEOOMITEHUE

BHelLHWe MexaHu3mbl, MonyYaLme CoOCTOSHUE aBapuMnHOIro OCTaHOBa OT
po6oTa Yepes Bbixog « OCTaHOB CUCTEMbIY, LOSXHbI COOTBETCTBOBATL
TpeboBaHusam ctaHgapta ISO 13850. 3To ocobeHHO HE0H6X0AUMO B TEX
cnyyasx, korga Bxop, aBapuiiHOro octaHoBa poboTa NoaKnioYeH K
BHELUHEMY YCTPOMCTBY aBapUHOro 0CTaHoBa. B Takux cnyyasx Bbixof,
OCTaHOB CUCTEMbI ByAeT MMEeTb BbICOKOE 3Ha4yeHue nocrne pasGrnoKnpoBKu
BHELUHEro YCTPOWCTBa aBapUNHOro OCTaHoBa. ATO O3HAYaEeT, YTo
COCTOSsIHE aBapUitHOM OCTAHOBKM Ha BHELLHEM o6opyaoBaHum bynet
cbpoLueHo 6e3 Kaknx-nmbo pyyHbIX AENCTBUI CO CTOPOHLI onepaTopa
po6oTa. CnepgoBaTtenbHO, YToObl COOTBETCTBOBATL CTaHAapTam
6e30nacHOCTM, BHeLLHee 06opyaoBaHue AONXHO TpeboBaTb py4HOro
AeNCTBUS Ans BO30GHOBNEHUS paboTbl.

TOcTaHOB cucTeMbl paHee HasbIBanCcs «aBapUiiHbIM OCTAHOBOM cUCTeMbI» (po6oTkl Universal Robots).
PolyScope moxeT oTobpaxaTtb cooblieHne «ABapUiHbIA OCTAaHOB CUCTEMbIY.
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8.5.2.HacTpoitka BBOoAa-BbiBOAA

OnucaHne Ha skpaHe «HacTpoiika BBoga-BbiBOAA» Nofib30BaTENlb MOXET ONpeaenuTb CUrHarsbl
BBOZAa-BbIBOAA M HACTPOUTb AEMNCTBMSA MPY MOMOLLM SNIEMEHTOB YNpaBfeHus BKNaaKu
«BBoa-BbIBOAY. TUNbI CMrHanoB BBOAA/BbIBOAA NepeyuncneHsl nog Input n Output.
[na poctyna K permcrpam o6LLero HasHa4yeHUs MOXHO UCMONb30BaTb MOSIEBYHO LUNHY,

Hanpumep, Profinet n EtherNet/IP.

Ecnu Bbl Bkntounte nHtepdenc obmeHa gaHHbIMu nHcTpymeHTa (TCl), aHanorosbin BXxoz
WHCTPYMEHTa CTaHeT HeOOCTYMHbIM.

ut

Moneanas
Harpyska

Kpennenme

HacTpoiika
8m0p3-8B0 A3

Beog/aiecy,
VHCTRYMEHTE

MepemenHie
Sanyck
B ucxogHoe

OTcnexvBaHie

[apposon

Bxoa

Bxop

Difo]
DI
Dif2]
Di[3]
D[4l
DI[5]
Difs]
Byl

Tilo}
Ty

ciio]

digital_in[0]
digitalin[1]
digital_in[2]
digital_in[3]
digital_in[4]
digital_in[s]
digital_in(6]
digital_in(7]

tooLinf0]
tool_in[1]

config_in[0]

Start-Prog
Stop-Prog

ABapWiHSI COpOC v

Dpojo]
% DO[1]
po[2]
Do[3]
Doj4]
Dpo[s]
Dpo[s]
po[7]

To[0]
Top]

oo

digital_out[0]
digital_out[L]
digital_out[2]
digital_out[3]
digital_out[4]
digital_out[s]
digital_out[6]
digital_out[7]

tool_out[0]

tool_out[1]

config_out[o]

Prog-RUNNing

SaBuHaMBaHNE

Bei6paH B/B:

digital_out[1]

Nepenneroaate

AeiicTeve 8 nporpanme

OuncruTe

[pricokuit, koraa sanyweno, u sk, koraa ocTaHoaneHo

d

MeMeHT YNpaRNeHIs BKIAAKY «BEOA-BLIBOM:

000 - @

O Eee—

YBEOOMINEHUE

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

Twn curHana

YTto6bl OrpaHNyYnTb KOMMYECTBO CUrHANoOB, NepeyncreHHbix nog Bxop v Beixoa, ,

BBOAA/BbIBOAA 1crnonb3ynTe packpbiBatoLLeecs MeHo Bug, , 4ytobbl M3MeHUTL oToBpaxaemoe

coaepXxmnmoe B 3aBUCUMOCTHU OT TUMa CUrHana.

PyKOBO,EI,CTBO nonb3oBaTend
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HasHayeHue Bbl MOXeTe Ha3BaTb BXOAHbIE U BbIXOAHbIE CUrHaAsbl, YTOObI NIErKO
nosib3oBaTeSIbCKUX  WAEHTU(ULMPOBATL UCMOSb3YyEMbIE.
s 1. Bblbepute HyXHblli CUrHar.

2. KocHuTecb TEKCTOBOIO Nosif, YTOObI BBECTU UMSA CUrHana.

3. Yt0obbl cOpOCUTL MMSI 10 3HAYEHNSA MO YMONYaHuto, HaxXmutTe OYUCTUTD.

Bbl 4OMKHBI NPefocTaBnTb onpeaeneHHoe nonb3osaTenemM UM Ansa peructpa
obLero HazHayeHus, YTobbl caenaTb ero AOCTYNHbLIM B porpaMme (T.e. Ans
komaHabl Wait nnu ycrnosHoro BbipaxeHusi Komangpi If ).

KomaHngpl Oxunpanue n Ecnu onuceiatotcs B pasgenax (Oxupganue) u (Ecnn)
COOTBETCTBEHHO. Bbl MOXeTE HaTU UMEHOBaHHbIE PETUCTPbI OOLLEro Ha3HayYeHNs
B cenekrtope Input unn Output Ha skpaHe Expression Editor .

HOenctBus

BBoAa/BbiBOAA U Bbl MOXeTe UCNornb30oBaTh husnyeckme u umdposble Bxoabl/Bbixoabl Fieldbus ans
ynpasneHue 3anycka OeNCTBU U pearMpoBaHnst Ha COCTOSIHUE MPOrpaMmbl.

BKIagKom

BBOJAa/BbiBOAA

Bknagka Mcnonb3yiTe BKNaKy yrnpaeneHns BBOAOM/BbIBOAOM, YTOObI yKka3aTb,
ynpaeneHus ynpaBnsieTcs N1 BbIBOA, Ha BKNaake BBOAa/BbiBoAa (IMGO NporpaMmucTaMu, nnéo
BBOAOM/BbIBOAOM  onepaTopamMu U NporpammMucTamu), Unm oH yrnpasnseTcs nporpaMMamMmn-po6otamu.

HonycTtumble
BXOAHbIe KomaHpna Oevictene

AencTBus Havano 3anyck unu NpofoIXeHNe TEKYLLEN NporpamMmbl No NepegHemMy
hPOHTY (TONMbKO B peXUMeE ANCTAaHLMOHHOIO yrpaBreHus).

Cron OcTaHaBnMBaeT TEKYLLYH NporpamMmmy Ha BOCXoAsiLLeM OpoHTe
Maysa MprocTaHaBnuBaeT TEKYLLYH NPorpaMmy Ha BOCXOAsILLEM

¢poHTE

Koraa Bxop BbICOK, pob0T nepexoauT B pexum dpuapansa
CBo60aHbIN (aHanorvnyHo KHorke puapainsa).

npuBoz, Bxop nrHopupyeTcsa, ecnv Apyrue ycnoBusi 3anpeLuatot

dpugpans.

é NPEAOYNPEXOEHWVE
Ecnu po60oT ocTaHOBMEH Npu MCNOSIb30BaHMK fencteuma Start input

(3anyck BBoaa), poboT MeanieHHo nepemeLLaeTcs K nepeoin nyTeBon
TOYKE NPOorpamMmmbl Nepes BbIMOSIHEHNEM 3TOIN Nporpammbl. Ecnin poboT
NMpUoCTaHOBIEH BO BpeMs AencTteus Start input (3anyck Beoaa), pobot
Me[JIEHHO NepeMeLlaeTcs B MONI0XEHNE, C KOTOPOro OH 6bin
NMPUOCTaHOBIEH, NPEXAe YeM BO30OHOBUTL 3Ty MporpamMmy.
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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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3.53. Mcnonb3oBaHne BXxoaa/Bbixoda onAa Bbibopa peXXMmoB

OnucaHue Pob0oT MoxeT 6bITb HACTPOEH Ha NepekyYeHre Mexay pabounmm pexnmamu 6e3
MCMNoNb30BaHUS NMOABECHOrO NyJfibTa 06ydeHuns. ATo 03HaYaeT, YTo ncnonb3osaHue MO
3anpeLLeHo Npv NepektYeHnn N3 aBTOMaTUYECKOro pexnumMa B py4Hor 1 Hao6opoT.

[lns nepeksoyeHnst pexunmoB 6e3 1Cronb30BaHUsi MOABECHOIO MNysbTa 06y4eHus
TpebyeTcs KoHUrypaums Bxoaa/Bbixoaa 6€30nacHOCTU U AOMNOMHUTENbHOE YCTPONCTBO
B KauecTBe MnepekroyaTens pexvuma.

Mepeknioyatenb  [NepeknoyaTtenb PeXUMOB MOXET NpeAcTaBnATL COO0N KMYEBON BbIKITOYaTESNb C
pexumos pe3epBHOM 3MEKTPUYECKON CXEMOWN I C CUTHaNamm OT BbIAENEHHOMO YCTPOMCTBA
aBapuiHon 3awmTbl Ha 6ase MIIK.
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8.54. Tpexno3nLMOHHOE YCTPOMUCTBO BK/IIOYEHMUS

OnucaHue MaHunynsaTop po6oTa OCHaLLEeH YCTPONCTBOM BKITOUYEHNS B BUAE NOABECHOIO MNysibTa
06yyeHusn ¢ 3PE.

Bnok ynpaBneHus nogaoepXvBaeT creayoLme KoHpUrypaumm ycTponcTB BKIIOYEHUS:

* [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 |mdcsm

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 nogaepxmBaeT UCnonb3oBaHne
HECKOJIbKMX TPEXMO3ULMOHHbBIX YCTPONCTB BKITHOYEHMS.

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

Ha PUCYHKE HMXXEe NOoKa3aH rNnepekridaTtesib pexnma paGOTbI.

Conﬁlurabl IDpUtS 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 | ECI7 Nl

[
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3.6.Uund posoit BXxoa/Bbixoa obu,eroHasHayeHun

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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8.6.1.YpaneHHOe BK/NIOYEHME U OTKAOYEHUE

OnucaHue Wcnonb3yite yHKLMIO yAaneHHOro BKIIOUYEHUSA/OTKITIOUEHUS, YTOGhI BKIOYATb U
BbIKMOYaTh 610K ynpaBneHus 6e3 cnonb30BaHUsi NOABECHOrO NynbTa 06yyYeHus.
JaHHana (yHKUMSA UCMoNb3yeTcs B CReAyOLWMX Cryyasnx:

* B cnyyae HeAOCTYMHOCTY NOABECHOIO NyJibTa 06yYeHus.

* B cnyyae Heo6xoaMMOCTH NONHOro ynpaenenuns cuctemon MIK.

* B cnydyae Heo6X0aAMMOCTM OIHOBPEMEHHOIO BKITHOUYEHUS UMW OTKITIOYEHUS

HeCKOnbKknx poboToB.

OucraHunoHHoe DYHKLMA yaaneHHoro BKIMoYeHUA/oTKIIOYEHNUs OCHaLeHa HebonbLInM

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 B -

SABEM] HanpsxeHue 10 12 13 B

[12 B -

SABEM] Tok - - 100 MA

[BKJI - BHKJI] HeakTusroe 0 - 0,5 B
HanpsixeHne

[BKJT - BEKT] AkTBHOE 5 i 12 B
HanpsixeHune

[BKJI - BHKJI] | BxogHoM TOK - 1 - MA

[BKJI. ] Mepuopa akTuBauum 200 - 600 MC

Remotel/ﬂ_l

12v|H l

GND|H S P }
ON|m

OFF| M\, P

Remotel/ﬂ_l

12v|d I

GND|H AR EEREER :|
ON|H

OFF P

B naHHOM npumMepe rnokasaHo coeayHeHne
KHOTMKM yOaneHHOro BKIIOYeHUs.

B aaHHOM npumMepe nokasaHo coeanHeHue
KHOTMKM yaNeHHOro BbIKMIOUYEHUS.
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BHUMAHWE

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

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

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

UR18
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3./.AHanoroBbIi BXOoA/BblXxoa obuLero
Ha3HayeHus

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

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

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

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

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

AHanorosbIn

B rpadhnyeckom nHtepdernce MoxHo BbibpaTb pexunm BBoAa. dNeKTpuyeckmne

TpeboBaHWsi NPUBEAEHbI HAXE.
Knemmbl MapameTp MuH. Tun Makc. Ea. usm.
AHaroroBbiVi BXof B
pexume Toka
[AIx - AG] Tok 4 - 20 MA
[AIx - AG] ConpoTuBneHue - 20 - oM
[AIx - AG] PaspelueHne - 12 - out
AHarsoroBbivi BXo4 B
pexume
HarnpsiKeHus
[AIx - AG] HanpsixeHue 0 - 10 B
[AIx - AG] ConpoTuBneHue - 10 - KOm
[AIx - AG] PaspeleHune - 12 - out
AHaroroBbiv BbIX04
B pexume ToKa
[AOx - AG] Tok 4 - 20 MA
[AOx - AG] HanpsixeHue 0 - 24 B
[AOx - AG] Pa3speweHue - 12 - out
AHaroroBbiv BbIX04
B pexmme
HanpsixXeHusi
[AOx - AG] HanpsixeHue 0 - 10 B
[AOx - AG] Tok -20 - 20 MA
[AOx - AG] ConpoTtueneHune - 1 - oM
[AOx - AG] Pa3peweHue - 12 - out

BbIXon, 1 0 o

aHarnoroBbii j> a0 ;4:

BXOJ,
[laHHbIN NpMMep NoKa3biBaeT ynpaBrneHme
JNIEHTON KOHBeKnepa C UCNOJSIb30BaHNEM [laHHbIN nprMep NnokasbiBaeT
aHanoroBoro Bxoaa yrnpasrneHus NOAKMYEeHMe aHanoroBoro AaT4ymKka.
CKOPOCTbHO.
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8./].AHanorosbln BXoAa: UHTepd elic cBA3MU

OnucaHue NHtepdenc ceasmn nHctpymerta (MCU) obecneunBaet cBs3b poboTa C yCTaHOBMEHHbIM
WHCTPYMEHTOM Yepe3 aHarnoroBbl BXOA MHCTPYMeHTa poboTa. 3To ucknoyaeT
Heo6X0AMMOCTb UCMOSIb30BaHMSA BHELLHEN NPOBOAKM.
Mpw BKNtoYeHUN MHTepdenca CBA3M MHCTPYMEHTa BCE aHamnoroBble BXOAbI MHCTPYMEHTa
CTaHOBSITCSl HEAOCTYMHbIMMU

WHTepdeiic 1.

CBA3KN

MHCTPYMEHTA 2.
3.

HaxmuTe BKknagky «YcTtaHoBka» 1 B pasgene «Obwue» HaxmuTe «BBoa/BbiBO,
WNHCTPYMEHTa».

Y1066l U3MeHnTb NapameTpbl LITU, BbibepuTe MHTepdelic ceasu.

Mpw BktoveHun ICY aHanoroBblii BXOA MHCTPYMEHTa CTAHOBUTCS HEAOCTYMHbIM
AN HACTPOWKM BXOAa/BbIXOAa YCTAaHOBKM U He 0TOGpaxaeTcs B CNUCKE BXOAOB.
AHanoroBbIii BXOA, MHCTPYMEHTa TakXXe HeOCTYyNeH A NporpaMm B KayecTBe
napamMeTpoB U BbipaXXeHU OXUAaHS.

B packpbiBatoLeMcsi MeHio B «HTepderice cBA3M» BblbepUTE HYXHble
3HayeHus.

N3mMeHeHns B 3HAaUYEHNAX MTHOBEHHO OTMNPAaBATCA K MHCTPYMeEHTY. Ecnu
Kakune-nmbo 3HaYeHUs yCTaHOBKM OTNIMYAKOTCS OT TOrO, YTO UCMONb3yeT
WHCTPYMEHT, NOSIBNAETCA NPeaynpexaeHune.

PyKOBOﬂ,CTBO nonb3oBaTend
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9. UHTerpauma paboymx opraHoB

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

YBEOOMITEHUE

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

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

91 MakcumanbHaa nonesHas Harpyska

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

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

MakcumarnbHOe yCKopeHne pob6oTa MOXET ObITb CHUXEHO, ECIN LEHTP TAXECTU
MosiIe3HOI Harpy3Ku BbIXOAMT 3a Npefenbl None3Hon Harpy3ku 1 paguyca AeincTeus
po6oTa. MNpoBepuUTL paanyc AeWCTBUS 1 NONE3HYI0 Harpy3ky po6oTa MOXHO B pasgene
«TexHUYecKne XxapakTepUCTUKINY.
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Mone3Hasa Harpy3ka [kg]

Payload curve UR18

== UR18
17.5 A

15.0 4

Payload [kg]

125 4

10.0 A

7.5

5.0

25 4

0.0 T T T T T T T
0 100 200 300 400 500 600 700 800

Center of gravity offset [mm]

CwmelleHue LeHTpa TaxecTn [mm]

CootHolueHne Mexagy OL|eHOYHOW 1o51e3HOoM Harpy3K0171 n CMelljleHneM LeHTpa TAXKeCT!.

UHepumsa Ecnu nonesHas Harpy3ka 3afiaHa npaBuiibHO, MOXHO HAaCTPOUTb MOJIE3HYH HArpy3ky ¢
nonesHomn BbICOKOW MHEPLIMEN.
Harpysku MporpammMHoe obecneyeHre KOHTposIfiepa aBTOMaTUYECKU PEryfinpyeT yCKOPEHWE, ECIN

crnepyoLme napamMmeTpbl HACTPOEHbI MPaBUSTbHO:
* Macca rnone3Hou Harpy3Kku,
* LeHTp TaxecTu
* WNHepuuns

[N OLEeHKN YCKOPEHUIA 1 BpEMEHM LKA ABUXEHMI poboTa ¢ onpeaeneHHON none3Homn
Harpy3Kom MOXHO mcnonb3oBate URSIm.
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O.2.KpenneHue MHCTPYMEHTA

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

4xM5-6HWT 6.5+0.2

57.40
&
ré?ﬁ

H7
@46 T62+0.2

H7
©31.50
@®500.10

@63 he

@90+0.10

aGapuTbl naHua ansi NoACOeAMHEHUS] MIHCTPYMEHTA 1 CXema pacrnosioXeHNs
OTBEpPCTUiN Ha HeM. Bce namepeHus npueedeHbl B MUIMMeTpax.

®dnaHeu AnA ®naHew anga noacoeamHeHus nHetpymenTa (ISO 9409-1) HaxoguTtcs B TOM MecTe, rae
nofAcoefuMHeHUA  yCTaHOBMEH HaKOHEeYHUK poboTa. PekomeHayeTcs Mcnonb3oBaTh OBanbHoOE
MHCTPYMEHTA OTBEpPCTME C pagmarnbHbIM pacnonoXeHneM, 4Tobbl u3bexartb Ype3MepHOro

HanpaxeHnAa Ha yCT8HOBO‘-IHbII7I LIJTVIQ)T, yoepXxuBsaa TOYHOE NOJI0oXeHne.

é BHUMAHUE
Cnvwkom AnuHHble 60nTbl M6 MOryT AaBUTb Ha HUXHIOK YacTb dhraHua asis
noacoeanHEHUsl UHCTPYMEHTA M NPYBECTM K KOPOTKOMY 3aMblKaHUio B poboTe.

* 3anpeu.|,aeTc;| ncnonb3oBaTb 60NThI ANMMHOM Gonblue 8 MM npn MOHTaxe
MHCTPYMEHTa.
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A

NPEAYNPEXAOEHUE

HenpaBunbHas 3aTsxka 601TOB MOXET NPUBECTU K TpaBMaMm B pe3ynbTaTe
yTpaThbl hraHua nepexoaHuka v (unu) paboyero opraHa.

* Yb6egutecb, 4YTO MHCTPYMEHT HaeXHO U 6e3onacHo 3aKpenyieH.

* Y6eputechb B TOM, YTO KOHCTPYKUUA NHCTPYMEHTA HE MOXET CO34aTb
OnacHy CUTyauuio nyTem HeEOXNOaHHOIo OTrnyCKaHua aetalu.
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O93.BBoA/BbIBOA MHCTPYMEHTA

Pasbem Pa3zbema nHcTpymeHTa (Ha pUCyHKe H1Xe) NofAaeT NUTaHue 1 CurHanbl ynpaBrieHus Ha
WHCTPYMEHTa 3axBaTbl ¥ AATUYMKK, KOTOPbIMY OCHALLEH MHCTPYMEHT poboTa. Ha pasbeme
WMHCTPYMEHTa pacrnosioxeHbl BoceMb 0TBepcTuiA. OH HaxoauTca pagom ¢ doraHuem ans
NnoAcoeAMHEHN UHCTPYMEHTA Ha 3ansacTbe 3.
Bocemb xun pazbema npegHasHayeHbl As pasnnyHbiX QYHKUUN — CM. HUXE:

KoHTakT

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

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

ul || [IFE

ApanTep kabens MHCTPYMEeHTa — 3TO SNEKTPOHHOE Mpucnocobnexune, obecneymsatoLiee
COBMECTUMOCTb MeXAy BBOAOM-BbIBOAOM MHCTPYMEHTa U nogkKnio4vyaeMbiMn
VHCTPYMEHTaMM.

P

@*

1 | MopkntoyaeTcs K UHCTPYMEHTY uUnu paboyemy opraHy.

2 | MopxntoyaeTcs K poboTy.

A

NMPEAYNPEXAOEHWME

MoakntoyeHne agantepa kabens MHCTPYMEHTa K BKITFOYEHHOMY poboTy

MOXET NpMBECTU K TPaBMe.

* [lepep noaknioyeHnemM agantepa K poboTy NOAKIOUMUTE ero K

WHCTPYMEHTY 1Unu pabouemy opraHy.

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

opraHy).

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

KoHTakT

Ne

CurHan

OnucaHue

1 Al2/ AHanorosbI BX0A, 2 Unu
RS485+ RS485+
AHanoroBbIin BXxof, 3 unu
3 .
4 2 AI3/RS485 RS485-
2 3 T Lincpposbie Bxoapi 1
5 4 TIO Lincdbposble Bxoab! 0
1 5 MATAHNE 0B/12B/24B
6 TO1MUT Lincpposeble Boixoabl 1 unu
6 7 3a3eMsieHne
LUndposble Bbixoabl 0 unu
/ roomuT 0B/12B/24B
8 3A3EM 3emns
3A3EMITEHUE

®naHey, ana nogcoeanHeHus MHCTPYMEHTaA NoAKI4YaeTCA K KOHTaKTy

GND (3a3emneHue).

PyKOBO,EI,CTBO nonb3oBaTend
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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.

UR18
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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 KOSIOHTUTYNE HaXMUTe NyHKT YCTaHOBKa.
Cnesa B cnucke Haxmute O6wme.

2
3. Haxwmwute Bxoa/Bbixop UHCTpYMeEHTa 1 Bbibepute NutaHne Ha ABa BbiBOAA.
4

POWER (GRAY)
TOO/PWR (BLUE)

CoegunnTtb npoBopg nutaHus (cepbit) ¢ TOO (CMHUM) 1 NPOBOA, 3a3€MJIEHNS
TO1/GND (PINK)

(red) c TO1 (po3oBbim).
P
GND (RED) /

YBEOOMIMEHUE
Ecnu po6oT coBepluaeT aBapuiiHbIi OCTaHOB, HAMNpsXXeHNe Ha

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

9.3.3.Und poBble BXOAbl UHCTPYMEHTA

OnucaHue OKpaH 3anycka coaepXuT HaCTPONKK ANt aBTOMaTUYECKON 3arpy3ku 1 3anycka
nporpamMmbl Mo YMOYaHuIo 1 Ans aBTOMaTUYeCcKon MHMUManu3aumm MaHunynaTopa
po6oTa BO BpeMs BKITHOUEHUS.
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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 MOAAEPXKMBAIOT TPU pexuma:
Pexum AKTVBEH HeakTuBHbI
Brekatowmii Tok (NPN) HN3 OTKpbITb
BobiTekatowwmi Tok (PNP) BbIC OTKpbITb
[ByXTaKTHbIN BbIC HN3

[lna KoHdUrypawmm BbIXOAHOIO peXumMa Kaxaoro KOHTakTa nepenamTe K BXoAam 1
BbIXOZaM MHCTPYMEHTa BO BKJ1aZike «YCTaHOBKa». OfekTpuyeckne TpeboBaHus

npueBeaeHbl HUXe:

MapameTp MwuH. Tvn Makc. EAn. nam.
HanpsxeHre B pa30MKHYTOM COCTOSIHUU -0,5 - 26 B
HanpsixeHne npu Harpy3ke no Toky 1 A - 0,08 0,09 B
BennuuHa Toka npu otgave/Harpyske 0 600 1000 MA
Cwuna Toka no koHTakTty GND 0 1000 3000* MA

OTKIYaTCA (BbICOKNUA Z).

noBpexaeHnam.

é BHMMAHUE
LiucbpoBeble BbIXoAb! B UHCTPYMEHTE HE UMEIOT OrpaHUYEHS MO TOKY.
OTKNOHEHWE OT yKa3aHHbIX AaHHbIX MOXET NPUBECTU K HEYCTPaHUMbIM

YBEOOMIMEHUE
Ecnu po6oT coBepLuaeT aBapuiiHbIi OCTaHOB, LMdpoBble Bbixoasl (DO0 n DO1)

Ucnonb3oBaHue B atom npumMepe nokasaHo BKITOYEeHWe Harpy3ku, ncnonb3yd BHyTpeHHVIVI MCTOYHUK

LMppoBbIX nutaHua 12 B unu 24 B. 3HayeHne HanpsXeHns Ha BbIXOAe HEOOX0AUMO ONpeaeniTb
BbIXO[10B BO BKnagka «Beog-BbiBog». Mexay koHTakTom POWER n koxyxom/3azemneHnem
MHCTpPYMeHTa BCErfa ectb HanpsXeHue, Aaxe ecnu Harpy3ka BblKIio4YeHa.

PeKOMeH,D,yeTCFI NCNonb30BaThb 3aLLMTHbIV AMOL ANA WHOYKTUBHbIX HArpy3ok, Kak

NMOKa3aHO HMXe.

POWER
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9.3.5 AHanoroBblie BXOAbl MHCTPYMEHTA

OnucaHue AHanoroBbI BXof ABNAeTcs HeamddepeHumanbHbIM 1 MOXET ObITb NEpPeEBESEH B PEXNM
HanpsixeHns (0-10B) unu Toka (4-20mMA) Bo BKnagke «BBoa-BbiBOAY. DnekTpuyeckne
TpeboBaHNsA NPUBEAEHbI HUXE.
Mapametp MuH. Tun Makc. En. uam.
BxopHoe HanpsaxeHue B pexume
A P P 0,5 - 26 B
HanpsxeHnst
BxogHoe conpoTtueneHue B gnanasoHe ot 0 B
- 10,7 - kQ
no10B
Pa3zpelueHne - 12 - ouTt
BxoaHoe HanpsiXeHue B pexunMe Toka -0,5 - 5,0 B
BxoaHoM TOK B pexunme Toka -2,5 - 25 MA
BxopHoe conpoTuBnenne B gnana3oHe ot
A P A - 182 | 188 o
4 mA oo 20 mA
PazpelueHne - 12 - ouTt
B crnepyowmx nogpasgenax NnpMBeAeHbl ABa NpMMepa MCMosb30BaHKs aHanoroBbIx
BXO[0B.
MpeaynpexpeHue
é BHUMAHUE
Y aHanoroBbIX BXOAOB OTCYTCTBYET 3allUMTa OT NepeHanpsxXeHus B
pexume Toka. [peBbilleHne Npeaenos, 3a0aHHbIX B TEXHUYECKUX
TpeboBaHNSIX, MOXET NPUBECTU K HEOOPATUMbIM NOBPEXAEHNUSIM
BXoZa.
Ucnonb3oBaHue B naHHOM nprMepe nokasaHo coevHEeHWe aHanoroBoro Aatynka ¢
aHanoroBbIX BbIXOL0B HeamddepeHUmanbHbIM BbIXOAOM. Bbixon AaTunka MoxXeT 6biTb TG0 TOKOM,
MHCTPYMEHTA, nnbo HanpsaXeHWeM, eCniv PeXnM BXoga 3TOro aHanoroBoro Bxona

HeauddepeHumanbHble  YCTAHOBJIEH HA TO X€e CaMoe Ha BKNaake BBoAa/BblBOAA.

MprMeyaHmne: Bbl MOXeTe NpoBepuTb, YTO AaTYUK C BbIXOAOM HamnpsiXeHus
MOXET YNpaBnsiTb BHYTPEHHUM COMPOTUBIIEHNEM UHCTPYMEHTA, UK
U3MepeHne MoxXeT ObITb HeIeNCTBUTENbHbIM.

POWER
T
A2 e
= <
<
GND 1
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Ucnonb3oBaHue B naHHOM nprmMepe nokasaHo coeuHeHWe aHanoroBoro atynka ¢
aHanoroBbIX BbIXofoB  AnddepeHumnanbHbiM BbIXOA0M. [MoaKno4eHne oTpuuaTenbHOro KOMNoOHeEHTa
MHCTPYMEHTAQ, BbixoAa K 3a3emrienuto (0 B), koTopoe paboTaeT Tak Xe, kak 1

anddepeHumanbHbie HeauddepeHLumanbHbIi JaTUuK.

I_l_lm\__w
94.YcTaHOBKa NONE3HOM HAarpy3Ku
OnucaHue KomaH,u,a «3a,El,aTb NOJIE3HYH0 HArpy3kKy» No3BOJIA€T HaCTPOUTb MOJIE3HYIO HArpy3kKy anqa

pob6oTa. NonesHas Harpy3ka — 370 06LLMIN BEC BCETO, YTO NPUKPENSEHO K donaHLy Ans
nogcoeanMHeHnaA I/IHCprMeHTa.
Korga ncnonb3oBaTh:

* [pu HacTpoiike Beca Nosie3HoN Harpy3ku ans npefoTBpalleHns cpabaTbiBaHUs
ocTaHoBa po6oTa. MNpaBunbHas HacTpoiika Beca Nosie3HOM Harpy3kiu
obecrneyrBaeT onTUManbHoe ABMXeHue poboTa.

MpaBusibHas yCTaHOBKa NMOMe3Hoi Harpy3ku obecneymBaeT onTUMarbHble
XapaKTepuCTUKM ABUXEHUS 1 MO3BONSeT n3bexaTtb ocTaHoBa poboTa.

* [lpuv HacTpoKe NONE3HON Harpy3Ku s UCMoNb30BaHNs B NporpaMmme noabopa v
pacrnofioXeHns ¢ NOMOLLIbIO 3axBarTa.

3apatb nonesHylo
Harpy3Kky
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Wcnonb3oBaHue 1. B nporpamme po6oTa Bbibepute MECTO Unu y3en, Kyaa Hy>kHO 106aBUTb
KOMaHgbl KOMaHay «YCTaHOBUTbY.
«3apaTtb 2. B pazpene «OcHoBHble» HaxXMUTe 3aaaTb NOSIE3HYIO Harpys3Ky.
nonesHyo OTKpoWiTe pacKkpbIiBatoLLMIACA CNUCOK BbiGepuTe nonesHyo Harpysky.
HarpysKy»

a. BbibepuTe ogHY 13 HaCTPOEHHbIX NOME3HbIX Harpy3oK.

b. TakXxe MOXHO C MOMOLLBI0 PacKpbIBAIOLLIErOCA MEHIO HACTPOUTL HOBYIO

nonesHyto Harpy3ky: BeibepuTe nyHKT HacTpamBaemas nonesHas
Harpys3kKa v 3anosiHuTe Nnosis Macchl U LIEHTPa TAXECTU.
o o e
IEFRHEREEE L3 waaaposva nepenenmun 3apaTb NoNesHYIO Harpysky
KoHTponkHast 2 ¥ nporpamma pobota
3 = 3agaTk nonesHylo Harpysky: Payload 0.05s 3aaate obuuyio nonesHylo Harpyaky

[U— [B Payioaa -

OxupaHe Monesnan Harpy3ka

YeraHosuTe ua:'i'mm

Kommentapni I I “

R 1 He 3abyabTe 3aaaTk Maccy obLLel NONE3HO Harpy3KiA

et

HacTpoiiTe BpemMs nepexofia, 4ToBbI Cr1aAnTh UMEHEHINE MOSIE3HON Har Py 3KiA
MpoacrwTenceT Y [
000 @
Coeet Takxe c NOMOLLbI0 KHOMKM 3a4aTh MOXHO ONpeaennTb 3HaYeHUs Ha y3ne Kak
aKTUBHYIO MONE3HYI0 Harpy3Ky.

Coeet He 3abbiBanTe KOPPEKTMPOBATL MOME3HYIO HArpy3Ky Npu BHECEHUN U3MEHEHWI B

KOHUrypaumio nporpammsl po6ora.

Mpumep: «3apgatb [onycTuM, Npu yCTaHOBKE Bbl CO3Aani MOME3Hy0 Harpy3sKy rno yMonyaHuio B
nonesHylo nporpamme nogbopa v pacnonoxexus. Mocne atoro Bbl gobasnseTe «3agaTb
Harpysky» ronesHyto Harpy3Ky» npu nogdope o6bekTa. B 3ToM criyyae Bbl CKOppeKTupyeTe
MonesHyto Harpy3Ky nocne 3akpbITUa 3axBaTta, HO 10 Hayana ABUXeHus.
Kpome Toro, dhyHKUMI0 «3a4aTh NMOMesHyo Harpy3Ky» HyXHO OyAeT UCMoSib30BaTh
rocre Toro, Kak 06beKT 6yaeT OTNyLLEH.

Bpems nepexoga Bpewms, koTopoe TpebyeTcsa poboTy Ans NoACTPONKM K 3aj@HHON MONe3HOW Harpyske.
ANA Nones3Homn BHK3y akpaHa MOXHO 3aaTb BpeMs nepexona Mexay pasnmnyHbIM1 MoNe3HbIMU
HarpysKkm Harpyskamu.

Bpemsa nepexoaa Ansa none3Homn Harpy3ky ykasblBaeTcsl B CEKyHAax.

Ecnu Bpemsi nepexoaa 6ornbLue Hynsa, poboT He OyaeT coBepLuaTtb HE6OMbLLOW

«MPbIKOKY» NPY U3MEHEHUN NONE3HOMN Harpy3ku. MNoka BbINOMHAETCA NOACTPOMKA,

nporpamMma npoposnxaet paborTy.

Bpems nepexofa peKoMeHAyeTCst UCMosib30BaTh Npw

nogbeMe 1 OTNyCKaHUU TSXenNbIX NpeaMeTOB UM NPYMEHEHUN BaKyyMHOMO 3axBaTa.
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941 NonesHas Harpyska

OnucaHue [ns onTumanbHoi paboTbl po6oTa Heo6xoAUMO 3a4aTh NMONE3HYH0 Harpy3Ky, LLeHTp
TAXECTU U MHEePLMIO.
MoXHO onpeaennTb HECKOSBKO MOMEe3HbIX Harpy3oK 1 NepeknoyaTbca Mexay HUMKU B
nporpamme. 37O NMone3Ho, Hanpumep, B NPUITOXEHUSX C onepauuammn nogbopa u
pacronoXeHus, korga poboT NogHMMAaET M OTNycKaeT OGbEKT.

Noneamas warpysxa P ————
u =
u B4+ Payload v -m m
, Nonesras
- RENALE Monesnasn Harpyska +/ 3apate
KpenneHie Macca 0,000/ k-
P —— UenTp Taxectn 4
B880/a-BLI80Aa o 0,00| mm 7 vamepure
BEon/BLBOA 2% 0.00] mm
WHCTpymeHTa . 0.00] i |-v
Mepemerise ]
Zanyck E‘
B ucxogHoe

! He 3aByabTe 3aAaTh Maccy obLyeld MonesHoM Har py3K

OTcneMMEIHNE  iyepumn (kr M)
KomHBeliepa
[0 WcnonesosaTe HacTpansaemyo MaTpuLY MHEpPUIK

3aBMHHNEEHUE

z ®naney ANs NOACORAHHEHHA HHCTPYHEHTA
> JBIKEHNE

|
*

X, Z
>Fie|dhus

VIHEPLMA 33A3€TCA € HaYaNoM KOOPAMHAT B LEHTPE TAXKECTH, &
> URCaps ) ocw cosmelensl ¢ ocAMN dhnaHLa ANA NOACOEAVHEHIA

VHCTpYMEHTa,

\4 \{

Do6aBneHue, HayvaTb HacTponKy HOBOW NOME3HON Harpy3kn MOXHO CO CreayoLero:

nepeumeHoBbIBaHue, * Y106hI onpeneninTb HOBYHO MOJ1€3HY0 HAarpy3kKy C YHUKalibHbIM UMEHEM,

W3MeHeHue u HaxmuTe [+ |. HoBasi nonesHas Harpy3ka nosiBUTCS B packpblBatoLLEMCsl
yAaneHue nonesHbIx MEHIO.
Harpysok
Py * YT06bl NEperMMeHOBaTb NONE3HYI0 Harpy3Ky, HaxmuTe [ 2 .
* YT06bl yoanuTh BbIGpaHHyIo NonesHyio Harpysky, Haxmute I | Ypanuts
MOCNEAHION NOMNe3HYI Harpy3Ky Hemb3s.
AKTVBHas ®naxoK B pacKpbIBAIOLLEMCS MEHIO YKa3bIBAET Ha aKTUBHYIO MONE3HYI Harpy3Ky
nosiesHan [ Payoxd | AKTMBHYIO NOMNE3HYIO HArpy3Ky MOXHO U3MEHUTb MPU NOMOLLIM
Hal‘py3Ka ~' Set Now
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MNMonesHas Mepepn, 3anyckoM NporpaMMbl None3Has Harpy3ka rno yMosi4aHuio ycTaHaBNMBaeTcs B
Harpy3ska no KayecTBe aKTUBHOW.
yMOn4aHuio

* YT0o6bl HA3HAUMTb MOME3HYI0 HAarpy3Ky Nno YMosi4aHuio, BbIGepUTE HYXHYHO
Mosie3HyH Harpy3Ky v HaxXmMuTe YCTaHOBUTb MO YMONYaHMUIO.

3eneHblil 3Ha40K B pacKpPbIBAKOLLEMCA MEHIO YKa3biBaeT Ha MONe3HyIo Harpysky no
yMORYaHMio B~ Pavioed d)

OnpegeneHue Haxwumas nons CX, CY 1 CZ, onpeaenuTe LEHTP TAXEeCTU. HacTpoiku NpuMeHSsIoTCs K
LleHTpa TAXECTU BblGpaHHON NOMEe3Ho Harpy3kKe.

Payload [aHHasa dyHKLmMA no3BonseT poboTy NOMOYb NONb30BaTENO 3a4aTb NPaBUIbHYHO
Estimation NMOSIE3HYIO HArpy3Ky M LLEEHTP TSXECTH.

Ucnonb3oBaHue 1. Ha Bknapke «YcTtaHoBka» B pasgene «Obwume» Bbibepute nyHKT lMonesHas
MacTepa pacyeTta Harpyska.

nonesHoi 2. Ha akpaHe «[lNonesHas Harpy3ka» HaxmuTe U3amepuThb.

HarpysKkm

B okHe «MaCTep pac4yeTa Nnosie3HoMn Harpy3kmn» HaXxXMunTe KHOMKy D,anee.

YcTaHoBUTE YeTbipe No3nuun, BeinonHme B «MacTepe pacyeTa nornesHom
Harpysku» nocnegyouime gencTems.

YcTaHoBKa YeTbipex no3uuuii TpebyeT nepemeLLeHns MaHunynsTopa poboTa B
YyeTblpe pasHble No3numn. Harpyska none3Hom Harpyskn uamepsieTcs B
KaXa0m No3nuun.

5. Tlo 3aBepLUeHMN N3MEPEHUNI MPOBEPLTE PE3YNbTAT N HAXMUTE KHOMKY
3aBepLuThb.

YBEOOMINEHUE

[na nonyyeHns Haunyylumx pe3synbTaToB pacyeTa none3Hom
HarpysKku npuaepXuBanTech CrieayoLLyX COBETOB:

* Mo3uumn LUTW gonxHbl MakcmanbHO oTAn4aTbCcsa Apyr oT
apyra.

* BbInonHaAiTe N3MepeHns 3a KOPOTKUIA CPOK.

* 3b6erante ABUXEHUN UHCTPYMEHTA U (MNN) NpUKpensieHHon
NMone3HoNn Harpy3Ku 0 1 BO BpEMS pacyeTa.

* MoHTax 1 yron po6ota A0nXHbl ObITb KOPPEKTHO
onpepneneHbl B yCTaHOBKE.
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YcraHoBKa YUTtobbl 3aaaTb 3HA4YEHUSA UHEPLIMKU, MOXHO BblGpaTb NyHKT Mcnonb3oBaTb
3HayeHwui HacTpanBaeMyio MaTpuLy MHEPLUN.
MHepLuun YTto6bl 3a4aTb MHEPLMIO AN1S BbIOpaAHHON NONE3HOM Harpy3ku, HaxmuTe nonsa IXx, IYY,

127, IXY, IXZ WU IYZ.

VHepuus 3apaeTca B CUCTEME KOOPAMHAT, rAe Havyano KoopanHaT HaXoouTCA B LLEHTpe
TAXECTMW MONE3HOM Harpy3Kku, a 0Cu COBMELLIEHbI C 0OcsiMU (briaHua s NoAcoeanHeHnst
WHCTPYMEHTA.

VHepums No yMON4aHuIo paccunTbiBaeTCA Kak MHepLUms cdepbl C yKa3aHHON
nomnb3oBaTeneM Maccoi 1 NAOTHOCTbIO 1 r/cm3.
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10.KoH} urypauyms

10.1. BbicTpbI 3aNyCK CUCTEMDI

BbiCcTpbIit
3anyck
CUCTEMBI

OBA3ATENbHOE OAENUCTBUE

Mepepn ncnonb3oBaHmem PolyScope HeobxoaMmo npaBuibHO
YCTaHOBUTb MaHUMYNATOp poboTa u 610K ynpaBneHus.

3pecb onucbiBaeTcs BbICTPbIV 3anyck poboTa.

Ha nynbte Teach PendantHaxmuTe KHOMKy aBapMnHOro ocTaHoBa.

Ha noaBecHoM nynbTe 06y4eHUs HaXXMUTE KHOMKY NUTaHWA 1 fanTe cucteme
BbIMOJIHWUTL 3aMyCK 1 BbIBECTU TEKCT Ha akpaH PolyScope.

Ha ceHcopHOM 3kKpaHe NosBMAeTCs BCMblBaloLLee OKHO, YKasblBatoLLee, YTo
Cc/UCTeMa rotoBa v Yto poboT JOSKEH ObITb MHALMANU3NPOBaH.

Bo BcnnbiBaoLwem gmManoroBom okHe HaxmuTe NepeiguTe K aKpaHy
MHULManu3auum , 4tobbl Nony4YnTb AOCTYN K 9KpaHy UHMLManNn3aumm.

Pas3bnoknpyite KHOMKY aBapuiiHOro octaHoea. Po6oT nepeifieT 3 cocTositHUS
BbinosiHeH aBapuiiHbI OCTAHOB B COCTOsAHME BbiKiloyeHue.

BuiiianTe 3a npegens! gocAraeMocTu (paboyero npoctpaHcTea) poboTa.

B okHe NMHuumnanuauposaTtb poboTta HaxmuTe kHonky BKJ1 1 goxautech
M3MeHeHNs1 cocTosiHUS poboTa Ha Bbe3pencTteue.

B none MNonesHas Harpy3ka B nose AKTUBHasA None3Has Harpy3skanpoBepbTe
Maccy nonesHoi Harpy3ku. B none Po60T MOXHO NpoBepuTL NPaBUibHOCTb
YCTaHOBOYHOTO MOMOXEHUSI.

HaxmuTe kHormky Start , 4To6bl po6OT OTNYCTMI TOPMO3HYI0 crucTemy. Po6oT
3aBMOPUPYET U N3AACT CEPUIO LLIESTHYKOB, YKa3blBasi Ha FOTOBHOCTb K
NMporpamMMnpOBaHUIO.

YBEOOMITEHUE

WHopmaLumio o nporpaMmMmpoBaHMmM MOXHO NonyyYuTs Ha cTpaHuue Universal
Robots no agpecy www.universal-robots.com/academy/.
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UNIVERSAL ROBOTS

10.2.® yHKUMN U UHTepd ecbl Be30NacHOCTH

OnucaHue

Po6oTbl Universal Robots ocHallieHbl pa3nnyHbIMy BCTPOEHHbIMU OYHKLMSIMM
6e30MnacHOCTK, a TakxXe BXoAamu/Bbixogamu 6e3onacHoCcTu, LMgpoBbIMU 1
aHasioroBbIMy CUrHanamu ynpasneHus U AOMOSTHUTENbHLIMUW YCTPONCTBaMM 3aLLUMTLI.
Kaxpas dyHKums n Bxon/Bbixof 6e3onacHoCcTM nocTpoeHbl cornacHo EN 1ISO13849-1 ¢
ypoBHeM npoussogutenbHocth d (PLd) n nucnonb3oBaHnem apxutekTypbl KaTeropum 3.

A

NMPEOQYNPEXOEHUE

Mcnonb3oBaHue napamMeTpoB KOHUrypaumm 6e3onacHocTy,
OTNIMYAIOLLIMXCA OT NapaMeTpoB, HEOOXOAUMBIX 11 CHUXKEHUSA PUCKOB,
MOXET NMPUBECTU K HEAOCTAaTOYHOMY YCTPaAHEHWIO ONaCcHOCTEN UMK
He[0CTaTOYHOMY CHUXEHUIO PUCKOB.

* Yb6epguTecb, 4TO MHCTPYMEHTbI U 3aXBaTbl NOACOEONHEHDI
Haanexawum crnocobom, YTobbl NMpu HapyLweHunn noaayun
NMMTaHNA He BO3HUKJ1a ONaCHOCTb.

NMPEAYNPEXAOEHUE: ANEKTPUYECTBO

OwunbKn NporpaMmmMmnpoBaHus u (Unu) NPoBeAeHNs NPOBOAKN MOTYT
NPUBECTU K UBMEHEHUIO HanpsixeHus ¢ 12 B Ha 24 B, 4yTo npuBedeT K
noBpexaeHno 000pyLoBaHUA B pe3ynbTaTe BO3ropaHus.

* Y6epnutech, 4To Bbl UcMonb3yeTe 12 B, n pencreyinte ¢
OCTOPOXHOCTbIO.

YBEAOMINEHUE

* Wcnonb3oBaHue n KoHMUrypaumsa dyHKLUN 1 nHTepdencos

6€e30MacHOCT! MOXET NPOUCXOANTL TOMbKO NOCHe npoLieayp OLEHKU
PVCKOB Kaxoro npunoxeHusi pobora.

B paMKax OLEHKN PUCKOB NMpNMeHeHnaA po60Ta cnenyet NPpUHATL BO
BHMMaHMe BpeMd OCTaHOBa

B cnyuae o6HapyxeHuss po60TOM HEUCTIPABHOCTU UMW HApYLLIEHWS B
cucteme 6e3onacHoCTY (Hanpumep, B pesyrbTate 06pbiBa OHOIo 13
MpoBOLOB B LieNv aBapuinHOro 0CTaHOBA UIM NPEBbILLEHUs Npeaerios
6e30MacHOCTM) MPOUCXOANT OCTaHOB KaTeropuu 0.

YBEOOMITEHUE

KoHL,eBOW MCNONHUTENbHbIN OpraH He 3alluumileH cuctemon 6esonacHoctn UR.
He KoHTponupyeTca yHKLMOHMPOBAHNE KOHLLEBOrO MCMOSMTHUTENBHOrO opraHa
n/vnu coeanHUTENbHOro Kkabens

PyKOBOﬂ,CTBO nonb3oBaTend
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10.21.Naponu

OnucaHue B PolyScope MoxHO co3gaBaTtb Naponuv pasfMyHbIX TUMOB 1 yNpaBnatb uMu. Ons
[O0CTyna Ko BCeEM HacTpoikam 6e30nacHOCT Heo6X04MMO YCTaHOBUTb
nepBOHayvanbHbIN Naponb. Hxe onvcaHbl cnepytowme TUnbl Naposen:

* naposib agMUHUCTpaTopa,

* naponb pabo4yero pexmma.

10.2.2. HacTponku napons

YcTaHoBKa YTo6bl fe6nokmpoBaTh BCe HAaCTPOIKM 6Ge30MacHOCTH, COCTaBMsAoLWMe KOHUrypaumo
napons 6e3onacHocTu, Heo6xoAMMO 3aaThb Naposib. Ecnu naposb cuctembl 6e30MacHOCTH
OTCYTCTBYET, MOABSETCH 3aMpPOC Ha €ro YCTaHOBKY.

1. B npaBowm yrny BepxHero KonoHTuTyna PolyScope HaxmuTe Ha meHto Fambyprep
1 BbibepuTe HacTponku.

2. C neBol CTOPOHbI 3KpaHa, B CUHEM MeHI0, HaxmuTe NMaponb 1 BbibepuTe
BesonacHocTb.

B none HoBbIi naposb BBeAMTE NapOsib.

Tenepb B none NopgreepauTe HOBbIM NAPOSib BBEAMTE TOT XXe Naposib U HAXMUTE
NMpuMeHuTsb.

5. BHK3y cneBa Ha CUHEM MeHI0 HaxmuTe BbIxog, u BepHUTECH K NpeablayLiemy
OKHY.

YUT06bI 326110KMpPOBaTh HACTPONKN 6E30NacHOCTH, MOXHO HaxXaTb BKaaKy
3abnokunpoBaTb Uiy NPOCTO NEPENTUN K OKHY 3a Npeaenamm MeHto «be3onacHocTby.

Maponk cucTeMsl BesonacHocTH PazbnokupoBarh 3abnokupopath
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10.2.3.NaponbagMmumHncTpaTopa

OnucaHue Maponb agMMHUCTpaTopa NO3BOSIAET U3MEHSATb HACTPONKN 6€30MaCHOCTN CUCTEMBI,
BKIItOYast JOCTYM K CETH.
Maponb agMMHUCTpaTopa — 3TO Naposib OT y4eTHON 3anucu Nofb3oBaTens root B
cucteme Linux, ynpaenstowei po6otom. OH MoxeT noTpeboBaTtbcs Ans paboTbl no
ceTu — Hanpumep, Yepe3 SSH unn SFTP.

é NPEQYNPEXOEHUE
BoccTaHoBUTL yTepsAHHBIM Naposb aAMUHUCTPaTOpa Henb3s.

* [MpumunTe Mepbl No oGecrneyeHmnio CoOXpaHHOCTY Napons
agMUHUCTpaTopa.

RE2+H

> NapameTpui Maponk agMuHUCTpaTopa

Mapois 4MVHACTPATOpa NO3BONRET MIMEHATE HACTPOITKN 6E30NECHOCTI CHCTEMS.
ALMAHICTPIPO. ..

Pexum Tewywwii napore

BesonacHocTe

IOATEEPAUTE HO8 N3pO1-

[LAMHa NapONA AOKHA BbITh He MeHee BOCk MU CMBONOB!

HoBIlt Naposk

1 33MOMHMTE NApPOk 3AMMHMCTPATOpPa: BOCCTAHOBNTE ero Henbas!

(@ Bubepue paspewsenin A1 CUCTeMHLIX cTPaHWL B pasaene «5e30nacHOCTL > Paspeweruss

000 @

YcraHoBKa napons 1. B BepxHeM KONMOHTUTYJIe HAaXMUTE 3HaY0K MeHto «"ambyprep» v BbibepuTe
aAMWHUCTpaTopa HacTpoitku.
B pa3pene MNMaponb HaxmuTe AQMUHUCTPUpPOBAHME.

B pasnene Tekywmii naponb BBEAMTE Naposib No ymMonyaHuio: easybot.
B none HoBbiil naponb BBeauTe HOBBLI Naporb.

McnonbayiTe HageXHbI Naporsib 1 He coobLLaiTe ero HUKOMY — 3TO
obecneynT MakcMarbHyo 6e30MacHOCTb CUCTEMBDI.

B none MNMoAaTtBepAUTe HOBLI Naporb BBEAMTE HOBbIN NApOsb eLLe pas.

MoaTBepanTe cMeHy napons, Haxas MpUMeHnTb.

Be3onacHoCTb Maponb 6e3onacHOCTV NpeoTBpaLlaeT BHECEHNE HECAHKLIMOHMPOBAHHbLIX NU3BMEHEHUN
B HAcTpoWnKu 6e30nacHoOCTH.
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10.24. Naponb paboyero pexmma

OnucaHue Maponb paboyero pexuma («naponb pexunumay) co3gaeT ABE POnu Nosib30BaTene B
PolyScope:
* BpyuHnyio
* ABTOMaTUYECKNIA
Ecnu yctaHoBneH naporib pexuma, NporpaMmbl U YCTaHOBKM MOXHO CO34aBaTh U1
pefakTMpoBaTh TOMbKO B PyYHOM pexume. ABTOMaTUYECKUA PpeXnM NO3BoNseT
onepaTopy 3arpyxartb TONbKO roToBble Nporpammel. [locne ycTaHOBKM Napossi B
3arosfioBKe NosiBSIETCA 3HA4YOK HOBOTO pexuma.
Mpu nepekntoyeHnn pexrma paboTbl C py4HOro Ha aBTomMaTUYeCcKMin U HAa06opoT
PolyScope 3anpalumBaeT HOBbIV Naposib.
RE 24 QM
Naponb padotero pexuma
Napons paboyero pexyMa akTVBMPYET 3aMPOC Napoas MPY NEPEKTIMEH MeXkAY ABTOMATUHECKAM 1 PYHHEIM PErKIMENMA,
AQMaHACTPUPO B @BTOMaTH4ECKOM PEXKUME M0/ 30BAT &AM JOCTYHE TONBKO BKAZAKW 3aMYCTUTS, VIHULIMEM3NpoBaTs, dBWKeHne, BB0A-BEEBOA 1 KypHEN.
Pexcum Tekywuit napone.
SesenactoeTs Hoewili napone.
_ OmcruTi napons
000 -@
YcTaHoBKa 1. B BEpxXHEM KOJNOHTUTYSe HaXMuUTe 3Ha4YoK MeHto «"ambyprep» u Boibepute
napons HacTtpoiiku.
pexuma B pasgene Maponb HaxmuTe Pexum.
B none HoBbI naponb BBeAMTE HOBbIN NapOJib.
WMcnonb3ynte HapexXHbI Napornb 1 He coobLuaiTe ero HUKOMY — 3To obecneunt
MaKcuMarsbHy 6€30nacHOCTb CUCTEMBI.
B none MNMoaTeepauTe HOBLIN Naposb BBEAWTE HOBLIN NapOrb ELLE pas.
MopTBEpPOUTE CMEHY Napons, Haxas NPpUMMEHUTb.
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10.25.HacTtpanBaemasa ¢ yHKUMA 6e30nacHOCTH

OnucaHue ®dyHKummn 6e3onacHocTn poboToB Universal Robots, nepeyuncneHHble B Tabnuue HUXe,
pacnonoxeHbl B poboTe, HO NpefAHa3HaYvYeHbl 415 ynpaBieHns cucTeMesl poboTa,
HanpumMep, poboTa C yCTaHOBMNEHHbIM MHCTPYMEHTOM (paboynmM opraHom). PyHKLMK
6e3onacHoCcTM poboTa UCMONb3YHTCA A CHUXEHUS PUCKOB CUCTEMbI po60oTa, KoTopble
onpepeneHbl Npu oLeHKe pnckoB. NonoxeHne n cKopocTb OTHOCUTENBbHO OCHOBAHMS
poborTa.

DyHKUNA

OnucaHue
6e3onacHocTH

Mpepen
NoMoXeHus
courneHeHus
Mpepen
CKOpOCTH YcTaHaBnuBaeT BEPXHUI Npeaen CKOPOCTU COYNIEHEHMSA
courneHeHus

YcTaHaBnuBaeT BEPXHUIA U HAXHUI Npeaens! Ansg AonycTuMoro
NMOMOXEHUSA COUSIEHEHNIA.

OnpepensieT NnocKoCTH B MPOCTPAHCTBE, KOTOPbIE OrpaHNYNBatOT
MnockocTu ronoxeHve po6oTa. MNnockocTn 6e30MNacHOCTH OrpaHNYMBaloT
6e3onacHocTy TONbKO MHCTPYMEHT/KOHLIEBOW UCTIONHUTENbHBI OpraH unm
WHCTPYMEHT/KOHLLEBOMN UCMONHUTESbHBIA OpraH C NOKTEM.

OpuenTauns OnpepensieT 4ONYCTUMbIE NPEAESbl OPUEHTALLUM MHCTPYMEHTA
WHCTPYMEHTa P y P P Py '
OrpaHnymBaeT MakcumarnbHyto ckopocTb po6oTta. CKopocTb
orpaHu4yeHa Ha NoKTe, Ha chraHLue Ana coeaAnHEHNs
OrpaHuueHne P , Ha (niaue an A
WHCTPYMEHTa/KOHL,EBOIO MCMOSTHUTENBHOIO OpraHa 1 B LiEHTpe
CKOpOCTH

Nosib30BaTENbCKOro NOMOXEHUA UHCTPYMEHTa/KOHL,EBOIO
UCMONHUTENBHOrO opraxa.

OrpaHuumBaeT MakcumarsnbHOe yCunune MHCTPYMeHTa, KoTopoe
WHCTPYMEHT/KOHLIEBOIN UCMOSNTHUTENbHBIN OpraH 1 JTIOKOTb poboTa
npunaraet nNpu 3axaTuun. Ycunume orpaHnyeHo Ha dnaHue ans
NnoAcoeAMHEHWs NOKTA, Ha UHCTPYMEHTE/KOHLLEBOM
UCNOSTHUTENBHOM OpraHe 1 B LieHTPE Monb30BaTesbCKoro
NOSI0XEHMA MHCTPYMEHTA/KOHLEBOIo MCMONMHUTENBHOIO OpraHa.

Mpepen ycunua

Mpepen .
OrpaHuymBaeT MakcUmMarsbHbIii MOMEHT poboTa.

MOMEHTa

Mpepen

P OrpaHuumBaeT MexaHu4veckyto paboTy poboTa.

MOLLHOCTM

OrpaHunyeHne

BpemeHN OrpaHunuynBaeT MakcumanbHoe BpeMsi, KoTopoe TpebyeTcsa poboTy
[OJ1s1 OCTaHOBA NOCJSIE 3anycka 3alUMTHOro OCTaHoBa.

OCTaHOBKM

Mpenen

paccTosHuS OrpaHuymBaeT MakcumarsbHOe paccTosiHMe, KOTOPOe NPOXOANT
po6oT nocne 3anycka 3aLmnTHOro OCTaHOBA.

OCTaHoBa
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PyHKLMA Mpu BbINOSIHEHMM OLEHKA PUCKOB NMPUMEHEHNsT HEO6XOOUMO MPUHSITL BO BHUMaHNE

6e3onacHocTH OBUXeHne poboTa nocrne 3anycka ocTaHoBa. [1ns ynpoLleHns AaHHOro npouecca
MOXHO Ucnonb3oBaTb PYHKLMM Be3onacHocTu [Tpegesn BpemeHu octaHoBa u lpegen
paccTosiHUs1 OCTaHoBa.
[aHHble yHKLUMM 6e30NacHOCTU ANHAMUYHO CHUXAKT CKOPOCTb ABUXEHUS poboTa,
4TOObI p060Ta MOXHO 6bINIO OCTAHOBUTL B 3aaHHbIX Npeaenax. MNpeaens! NonoxeHus
COYNIEHEHUIA, MNOCKOCTM 6€30MacHOCTM U Npeaesbl OPUEHTaLUN MHCTPYMEHTA
(paboyero opraHa) NpUHUMAtOT BO BHUMaHMWE npeanonaraeMblii XOf, pacCTosiHUA
ocTaHoBa. Hanpumep, ckopocTb ABWUXEHUSA poboTa CHU3MTCA 00 LOCTUXEHUS Npegena.
DyHKUMOHanbHY0 6€30MacHOCTb MOXHO KpaTKO onucaTb CreayoLwmm obpa3om:

dDyHKLMA 6e30nacHOCTU ToYyHOCTb YposeHb KaTeropus
NpOW3BOAUTESNIbHOCTH
ABapuiiHasa ocTaHOBKa - d 3
MpenoxpaHUTENbHbLIN OCTAaHOB - d 3
[Npenen nonoxeHus couneHeHua |5° d 3
[Mpenen ckopocTn cCouneHeHnst 1.15°/c d 3
Mnockoctn 6e3onacHocTn 40 mm d 3
OpuveHTauusa MHCTpyMeHTa 3° d 3
OrpaHunyeHne ckopocTu 50 mm/c d 3
Mpepen ycunus 25H d 3
Mpepnen momeHTa 3 Kkrm/c d 3
Mpenen mowHoOCTH 10BT d 3
rpaHu4YeHve BpeMeHu
OOC'II?aaHOBIz/I o S0 me d 3
Mpepen paccTtosiHuA ocTaHoBa 40 mm 3
BezonacHbin gom 1,7° d 3
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MpenynpexpeHus

A\

BHUMAHWE

OTCyTCTBVIe orpaHmnyeHuna MaKCUManbHOM CKOpPOCTUN MOXeT
npuBeCTn K ONacCHbIM CUTYaUUAM.

* Ecnu poboT ncnonb3yeTcs B pyYHbIX MPUIOXEHNAX (C
ynpaBneHneM pyKoW) C MMHEHbIMU NepeMeLLEeHNAMY,
orpaHu4eHne CKOpoCTU AOMXHO ObITb YCTAHOBIEHO Ha
Makc. 250 mm/c gna nHcTpymeHTa (paboyero opraHa) u
NOKTS, €CNN OLIeHKa pM1CKa He MoKasbIBaeT, 4To 6onee
BbICOKME CKOPOCTY ABNSATCA NpuemMnembiMu. 310
npefoTBpaTuT BbICTpble NEpPEMELLEHUS NOKTA poboTa
BOIM3M CUHTYNSIPHOCTEN.

YBEOOMITEHME

CyLuecTBYIOT iBa UCKITIOYEHMSA B paboTe OyHKLMM OrpaHNyeHuns
ycunusi, Ha KoTopble crneflyet o6paTuTe BHUMaHUE npu
NMPOEKTUPOBAHUN NCMONb30BaHNsA poboTa.

B npouecce BbITAXEHNA poboTa adheKT KoneH4yaToro
COYNEHEHUsI MOXET CTaTb NPUYNHON 06pa3oBaHNs 6oMbLIMX
ycunuin B pagmanbHOM HanpasneHun (0T OCHOBaHWSA) NPU HU3KOWA
CKOpOCTUW. AHanornyHelM o6pa3om, KOPOTKUIM pblyar
MaHUNynaTopa, B cny4vae, Koraa MHCTPYMEHT/KOHLEBOW
MCMONMHUTENbHbIN OpraH pacrnonoXxeH 65IM3K0 K OCHOBaHWIO U
nepemMeLLaeTcsi BOKpYr OCHOBaHUs, MOXET CTaTb MPUYNHON
06pa3oBaHnsa 60MbLLIMX YCUNUIA MPU HU3KOW CKOPOCTM.

UR18
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10.2.6. ® yHKUuMM 6e3onacHoOCTHU

OnucaHue Cuctema 6e3onacHOCTM 3aeNCTBOBaHa, ECNu NpeBbILUEH npeaen 6e30MacHoOCTN uUnu
3anyLweH aBapMVIHbIVI nnn I'Ipe,D,OXpaHVITeJ'IbeIVI OCTaHOB.
Peakuuu cuctembl 6e30nacHoOCTH:

CpabatbiBaHue CpabatbiBaHue

. Kateropus
ABapuinHaa ocTaHOBKa
ocTaHoBa 1
. Kateropus
MpepoxpaHUTenbHbIA OCTAHOB
ocTaHoBa 2
OctaHoB 3PE (ecnu Tpexno3nunoHHOE YCTPOUCTBO BKITIOYEHNS Kateropus
NOOKIOYEHO) ocTaHoBa 2
HapylieHnue npegena Kareropus
Py P ocTtaHoBa 0
Karteropus
O6HapyxeHue HencnpaBHOCTU
ocTtaHoBa 0
YBEOOMNEHUE
Ecnu cuctema 6e3onacHocT 06HapyXuT OWNOKY Un HapyLUeHUe, TO
BCe BbIXxoapbl 6e30nacHOCTN 6yayT cOpoLLeHbl Ha HU3KOoe 3HaYeHne.
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10.2./.Habop napameTpoB 6e30MacHOCTH

OnucaHue

HopMarsbHblid n
orpaHuYeHHbl i’

Cuctema 6e3onacHOCTV UMeET criefiytoLuii Habop HacTparBaeMbix NapameTpoB
©e3onacHocTu:

* HopmanbHbIi

* OrpaHUYeHHbI

[ns kaxporo Habopa napameTpoB 6€30MacHOCTU MOXHO YCTaHOBUTL Npeaernsl
6e3onacHocTu. [1ns 3TOro HyXXHO co3aaTth OTAeNbHbIe KOHUrypauum ans
HOpMaJsbHbIX (BbICOKMX) HACTPOEK 1 OrpaHnMYeHHbIX. OrpaHn4eHHas KoHdurypaums
aKTMBHA B Crlydae pacnonoXeHUss MHCTPYMeHTa unm paboyero opraHa Ha
OrpaHWYeHHON CTOPOHE MITOCKOCTM cpabaTbiBaHMA UK B CIlyYae ee akTuBaumn
BX0OZ0M 6€e30MacHOCTM!.

Mcnonb3oBaHWe NIOCKOCTU ANA aKTUBaLMUKU orpaHUYeHHON KoHdUrypauumn. Ecnu
MaHuUNynsaTop poboTa nepemMeLLaeTcs Co CTOPOHbI MOCKOCTM cpabaTbiBaHus,
HaCTPOEHHOM Ha OrpaHnyeHHbIe NapaMeTpbl 6e30MacHOCTU, HA CTOPOHY, HACTPOEHHYHO
Ha HopMarnbHble NapamMeTpbl 6€30MacHOCTH, TO B 30He LUMPUHOW 20 MM BOKpYrT
NNoCKOCTY cpabaTbiBaHWA [OMYCKAOTCS U HOPMarbHble, Y OrpaHUYEHHbIE Npeaensb.
Ota obnacTb y NI0CKOCTU cpabaTbiBaHWA NPEAOTBPALLAET HEXenaTeNbHbIN
6e3onacHkbIN OCTaHOB, KOr4a poboT HaXoAMUTCA TOYHO Ha Npejerne.

Mcnonb3oBaHue BXoaa ANA aKTUBaLuMmM orpaHMyYeHHon KoHdurypauuu. Korga Bxon
6e30nacHOCTM 3anycKaeT Uiy oCTaHaBNMBaeT NPUMEHEHNE OrpaHNYeHHON
KOHUrypaumm, Ha NpUMMEHeHNe HOBbIX NPeAeSbHbIX 3HAaYEeHUI MOXET NoHaaobuTbeA
00 500 mc. 3TO MOXET MPOU30NTY B CIIEAYIOLLUX ClyYasnX:

* I'IepeKmoqume C orpaHquHHon KOHCbI/II'ypaLI,I/IVI Ha HOpMaJlbHYH0.

* [lepekntoyeHne ¢ HopMasibHOM KOHbUrypaLUmmn Ha orpaHUYeHHYIo.

MaHunynatop poboTa aganTUpyeTcs K HOBbIM OrpaHuyeHnam 6e3onacHocTu 3a
500 mc.
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BocctaHoBneHne  [pu npeBbiweHny npegena 6e3onacHOCTU HE06X0AMMO BbINOSIHUTL Nepe3anyck
cucteMbl 6esonacHocTu. Hanpumep, ecnv npegen nosioXeHns CoUYNIeHeHUs BbIXOaUT
3a npegenbl 6e30nacHOCTH, TO NPY 3anycke akTMBUPYETCSH BOCCTAHOBIIEHME.

B pexvmMe BocCcTaHOBMIEHUS 3anyckaTb NporpamMmmbl poboTa Herb3s, HO NPy 3TOM
BO3MOXEH BO3BpaT MaHunynstTopa poboTa B fuana3oH NpesenioB BPy4YHYHO C
NMOMOLLbI0 pexrMa cBoboaHOro npuBoaa unu Bknagku «MepemelueHne» B
PolyScope.

Mpepenbl 6e30MacHOCTM B peXNMeE BOCCTAHOBIEHWS:

dyHKUMA 6e30MacHOCTH Mpeaen

lMpepen ckopocTy CoYNIEHEHMS 30°/c
OrpaHunyeHne ckopocTn 250 mm/c
Mpepen ycunusa 100 H
Mpepen momeHTa 10 kr m/c
Mpepen MowHoOCTK 80 Bt

B cnyyae HapyLleHna fAaHHbIX NpeaenoB cuctema 6e30nacHOCTY BbIMOSTHUT OCTaHOB
kateropum 0.

Q NPEOYNPEXOEHUE
HeocTopoXHOCTb Npu NepemMeLL,eHny MaHunynaTopa po6ota B

peXunme BOCCTaHOBJ1EHNA MOXET NPpMBECTU K ONaCHbIM CUTyauUAM.

* [Npu BOo3BpaTe MaHuUNynsiTopa poboTa Ha3azj B uanasoH
npeaenoB 6yabTe OCTOPOXHbI: Npeaenbl A5 NONoXeHUs
COYSIEHEHUN, NSI0CKOCTeN 6e30MacHOCTU U OpUeHTaLMK
MHCTpyMeHTa (paboyero opraHa) B pexume
BOCCTaHOBIEHUA OTKITOYEHbI.
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10.3.KoHd nrypauymns 6esonacHoctnu O

OnucaHue B aTOM pasgene onucbiBaeTCs, Kak NonyynTb AOCTYN K HACTpoiKam 6e30nacHOCTU
po6oTa. OH COCTOUT U3 NIEMEHTOB, KOTOPbIE MOMOTYT BaM HAaCTPOUTb KOHAUrypaLmio
6e3onacHocTun poboTa.

é NPEAYNPEXAOEHUE
Mpexpae yemM HacTpanBaTb NapamMmeTpbl 6e3onacHocTy poboTa, BaLl

WHTErpaTop AOMXEH NPOBECTU OLEHKY pUCKa, YTOObI rapaHTUPOBaTb
6e3onacHOCTb NepcoHana u obopyaoBaHus BOKpyr po6oTa. OueHka
pyCKa — 3TO aHanM3 Bcex paboumx npoweayp Ha NpoTsXeHUU BCEro
cpoka cnyx6bl poboTa, KOTOPbI MPOBOAUTCSA C LIENbIO MPUMEHEHUS
MpaBUibHbIX HACTPOEK KOHGUrypaumm 6esonacHoctu. CornacHo
OLIEHKE pucka TpebyeTcs BbINOMHUTL CrieayoLLee:

1. WHTerpaTtop AOMXeH NpefoTBpaTuTh M3MeHeHWe KoHurypaumm
6e30MacHOCTV MOCTOPOHHUMM NTML@MU, HanpuMep, YCTaHOBKY
3aLUMTbI NaponeM.

2. Vicnonb3oBaHue 1 HacTponka yHKLUNA, CBA3@HHbIX C
6e30MacHOCTbH0, a TakXe UHTePdENCOB B COOTBETCTBUN C
ornpeaeneHHbIM NpuMeHeHnem poboTa.

3. Hactpoliiku koHurypaumm 6e3onacHoOCTV Ans HACTPOWKM U
06yyeHusi nepes NepBbIM BKITIOYEHMEM MaHUMynATopa poboTa.

4. Bce HacTpoliku KoHdUrypaumm 6e3onacHoCTU AOCTYMNHbI Ha
3TOM 3KpaHe 1 BIOXEHHbIX BKIaAKax.

5. WHTerpatop ponxeH y6eanTbCs, YTO BCE MUBMEHEHMUS HAaCTPOeK
KOHpurypaumm 6e30nacHOCTV COOTBETCTBYIOT OLIEHKE PUCKA.
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Hoctyn K HacTpoikn 6e30nacHOCTM 3aLMLLEHbI MAaPOSIEM, U X MOXHO CKOH(UIypUpoBaThb
HacTpoiikam TOJIbKO NOCHe TOro, Kak napornb 6yaeT 3afaH 1 NCMONb30BaH.
6e3onacHoCTH HocTtyn K HacTpoiikam 6e3onacHocTtu MO

no 1. B 3aronoske PolyScope HaxmuTe 3Ha4yoK YCTaHOBKa .
2. B 60kOBOM MEHIO B JIEBOW YaCcTh 3KpaHa HaxmMuTe BesonacHoCTb.

3. O6paTtute BHMMaHue, 4To oTobpaxaeTcs akpaH Robot Limits , Ho HacTponku
He[OCTYIHbI.

4. Ecnu paHee 6bin ycTaHOBIIEH Naponb 6e30nacHoCT , BBEAMTE Naporsib U
HaxmuTe Pa3bnokupoBatb , UTOObI caenaTe HACTPONKM AOCTYMHBIMMU.
MpumeyaHme. MNocne pa3bnoknpoBKN HacTpoek 6e30MacHOCT BCE HACTPONKM
CTaHYT aKTUBHbIMU.

5. Haxmute 3abnokmpoBaTb BKagKy Unu ynaute u3 MeHio «besonacHocTby,
4YTOObI CHOBA 3abNOKMPOBaTb BCE HACTPONKM aneMeHTa 6e30nacHoOCTH.

> Otuee 1 OMACHO

KOTOP&I& HeyCTPaHVMI 8 IOCTATOHHOM CTENEHU, WA K PUCKAM, KOTOPHIE HEflOC TATOMHO CHIDKEHI
\/ besonacHocrs

Mpepens pobora .
(@) 33808cKve HacTpoKI .
Npepens ans ' B ‘ )
couneHeHuA Haubonee orparieHsi Haleree orpanuseHHii
MnockocTu
, Monoxenne
Hanpasnerie n " . o "
e s penen opManbHbIi rpanmenHbit
MouocTs 30 200
B8 L.
MowmerT 25 1
Annapatroe Bpema ocTaHoBa 400
obecneveHne
PacCTOSHIE 0CTaHOB 5 3
PROFIsafe = —
CKOPOGTh UHCTPYMEHTa 1501 0
ECER, (A Yeunme nHcTpyvenTa 15 12
TReXnosMUVOHHaI CKopocTL okTa 150¢ 5
Yeunme nokTa 15 120.0
> Reram
» Fieldbus
) URCaps

000 @
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10.3.1.YcTaHoBKa naponsa 6esonacHoctnu O

OnucaHue UT06bI e6NOKMPOBaTL BCE HACTPOIKM 6€30MacHOCTM, CoCcTaBmsoLMe KOHUIypaLumo
6e3onacHocTu, HeobxoauMo 3aaaTh Napornb. Ecnu naponb cuctemMbl 6e30NacHOCTM
OTCYTCTBYET, NOSIBNAETCA 3aMNpocC Ha ero yCTaHOBKY.

YcTaHoBKa

napons YT106bI 326510KMpOBaTh HACTPONKN 6E30MACHOCTM, MOXHO HaxaTb BKIagKy
6e3onacHoCTH 3abnokupoBaTb UM NPOCTO NEPENTHU K OKHY 3a npeaenamMmm MeHio «besonacHocTby.
no

1. B npaBoM yriny BepxXHero KosioHTuTyna PolyScope HaxmunTe Ha MeHHo
Fam6yprep v BbiIbepuTe HacTpoiiku.

2. C neBoWi CTOPOHbI 3KpaHa, B CMHEM MeHt0, HaxmuTe Maponb n Boibepute
Be3onacHoCTb.

3. B none HoBblit naposnb BBEAUTE Naposib.

Tenepb B none lNogTeepAuTe HOBLIN Naposib BBEAMTE TOT Xe Naposib 1
HaxmuTe [pUMeHNTB.

5. BHK3Yy cneBa Ha CMHEM MEHI0 HaxmuTe BbiXog, v BepHUTECh K NpeabliayLuiemy
OKHY.

Mapons cucTemMsl Be3onacHoCTH Pasbrnoknposars 3abnokuposate
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10.3.2."N3meHeHMe KOHO urypaumum 6esonacHoctn MO

Onucaxue N3meHeHNsa B HacTponKax KoHdUrypawmmu 6e630nacHOCTU AOMXHbI COOTBETCTBOBATb
OLIeHKE p1CKa, NpoBeAeHHON COOPLLMKOM.

PekomeHaoBaHHas N3meHeHne KoHpurrypauumn 6e3onacHocTu

nNpoueAaypa Ans 1. Y6epuTech, YTO NU3MEHEHUS COOTBETCTBYIOT OLLEHKE PUCKOB, MPOBEAEHHOM
cbopLymka: MHTErpaTopom.

2. OtperynupyinTe HacTponKn 6€30MacHOCTM 40 COOTBETCTBYHOLLENO YPOBHS,
onpeneneHHoro oLEeHKON pyucka, NpoBeAeHHO UHTErPaTopoM.

3. Yb6eauTechb, YTO HACTPONKM MPUMEHEHbI.
4. TomecTuTe CreayoLWwmin TEKCT B pyKOBOACTBA MO 3KCNyaTaumm:
Mepepn Havanom paboTbl B6nM3un poboTa, ybeantechb B TOM, YTO KOHGUrypaums

6e30MacHOCT COOTBETCTBYET OXuaaemoit. [1ns 3Toro, K npumepy, nposepbTe, He
U3MeHWach NN KOHTPOJIbHAsi CyMMa B NMpaBoM BepxHeM yriy PolyScope.
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10.3.3.NpumeHeHne HoBOo KOHO urypaumum 6esonacHoctn MO

OnucaHue

Po6oT BbIKIto4aeTcs BO BpeMsl BHECEHMS U3MEHEHWI B KOHDUrypaLmio.

N3meHeHus BCTynatoT B CUINy TONbKO Nocrne HaxaTtusi KHonku MpuMeHuTsb.

UTo6bI BKMIOUNTL poBOTa CHOBA, HYXHO BbibpaTb [PpUMEHUTb 1 Nepe3anyCcTuTb AN
BM3YyanbHOM NPOBEPKM KOHpUrypaumm 6esonacHoct poboTa, koTopasi no
coobpaxeHunam 6ezonacHocTn oTobpaxaeTcs BO BCMbiBaoLLEM OKHe B eanHuuax CU.
YUT06bI BEpHYTLCA K NpeablayLuein kKoHdurypauum, Bbioepute OTMEHUTb M3MeHeHus. o
OKOHYaHWW BU3yarnbHOW NpoBepku MoxHo MNoaTeepanTb KOHUrypaumio
6e30MacHOCTH, U U3MEHEHNA aBTOMATUYECKUN COXPAHATCS KakK YacTb TEKYLLEN
ycTaHOBKM poboTa.

KoHTpOonbHaa cymma 6e3onacHoOCTH

OnucaHue

3Havok Safety Checksum (KoHTponbHas cymma 6e3onacHoctu 1 2) oTobpaxaet
NPUMEHEHHYH KOHUrypaLmio 6e3onacHocTi poboTa.

cccc
CcCccCcC

OT0 MOryT 6bITb YETbIPE UMK BOCEMb L.

YeTblpex3HayHasi KOHTPOSibHasa CyMMa YMTaeTcsa CBepXy BHU3 CfieBa Hanpaso, a
BOCbMMW3HaYHas — CrieBa HanpaBo, HaunHas C BEPXHEro psiaa. PasnuyHblii TEKCT n/mnum
LBETa YKa3blBalOT HA U3MEHEHUS B MPUMEHSEMON KOHUrypauum 6e30nacHoCTy.

KoHTporbHas cyMma 6e30MacHOCT U3MEHSAETCS, ECNI Bbl U3MEHAETE HaCTPONKM
¢yHKUMi1 6e30nacHOCTH , NOTOMY YTO KOHTPOSbHAsA CyMMa 6e30MacHoOCTM
reHepupyeTcs TONMbLKO HAacTponKamMmu 6e30MnacHoOCTK.

YT1o6bl U3MeHeHnst KOHUrypaummn 6esonacHoCTU 0Tpa3nunch B KOHTPOSIbHOW CyMMe
6e30MacHOCTH, X HE06XOAMMO NPUMEHUTD.

UR18

141 PykoBoacTBO nonb3oBaTtens



R
- UNIVERSAL ROBOTS

10.3.4. KoHd urypaumns 6esonacHocTm 6e3 noaBecHOronyabTa

obyyeHuns

OnucaHue

Be3onacHoe
ypaneHue
nopBecHoro
nynbTa
o6yueHus

Po6oTa MoXHO 1Ucnonb3oBaTb, HE MPUKpPensss NoABECHON NynbT obyyeHus. [ns cHaTus
nynbta Teach Pendant Heo6xoaMmo onpenennTb Apyron MCTOYHMK aBapuiiHON
OCTaHOBKM. Bbl foNXHbI yKa3aTb, NpuKpensneH nu nynsT Teach Pendant, 4Tobbl
n3bexaTb HapyLleHus 6e3onacHoOCTU.

é BHUMAHUE
Ecnu nynbt Teach Pendant oTcoeanHeH nnu otcoeanHeH ot poboTa,

KHOMKa aBapuiiHOM OCTaHOBKM 60rblUe He aKTUBHA. Bbl AOMXHbI
yaanuTb nyneT Teach Pendant n3 HenocpencTBeHHON 6nM30CTH OT
poboTa.

Po6oT moxeT ncnonb3oBatbca 6e3 PolyScope B kavecTBe nHTepdeiica
nporpaMmMmnpoBaHms.
HacTpoika po6oTa 6e3 nogBecHoro nysbTa o6yyeHus

1.

2.
3.
4

B 3arosioBke HaxmuTe YcTaHOBKa.
B 6okoBOM MeHI0 creBa HaxmuTe besonacHocTb 1 BbibepuTe O6opynoBaHue.
Beenute naponb 6e3onacHocTy U Pa3bnokupyiTe skpaH.

OTmeHuTe BbI6OP NOABECHOr0 NynbTa 00y4YeHUst — Tak Bbl CMOXETEe
ncnonb3oBaTb poboTa 6e3 nHTepdenca PolyScope.

Haxmute COXpaHVITb 1 nepe3anycrtntb , 4YTOObl BHECTU UBMEHEHMUS.
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10.3.5.Pexxumbl 6e3onacHoctn O

OnucaHue B 06bI4HbIX yCNOBUAX (HanpuUMep, Npy OTCYTCTBUM aKTUBHOIO 3aLLMTHOrO OCTaHOBA)
cuctema 6e3onacHocTy paboTaeT B O/HOM U3 PeXUMOB 6e30MacHOCTH, Kaxabli 13
KOTOpbIX MMeeT COOTBETCTBYOLWMIA Habop npeaenos 6e3onacHoOCTy.

* HopmanbHas KoHUrypaLms — KoHpurypaums 6e30nacHoCTy, akTUBHas No
YMOMYaHuio.

* OrpaHu4eHHasa KoHdurypaumsa — koHdurypaumsa 6esonacHocTu, Kotopas
aKTMBHA B Cry4ae pacnonoxXeHus LeHTpanbHON TOYKU UHCTpyMeHTa (LITW)
poboTa 3a npeaenamu NI0CKOCTN OrpaHNYEHHON KOHbUrypaumm npu
CpGGaTbIBaHI/II/I Unu B cny4vyae ee aktnBauun HactpanBaeMblM BXO0M.

* PeXxumMm BoccTaHOBNEHUS aKTUBMPYETCA B Cllyvae HapyLLeHus npepena
6e30nacHOCTN U3 aKTUBHOIO Habopa NpeaenoB; MaHUMynATOp poboTa BbINOSHAET
ocTaHoB Kateropum 0.

Ecnu npu BkntoyeHnn maHunynaTopa poboTa OH HaXo4MTCS B NOJIOXEHUN,
HapyLLaloLeM akTUBHbIV Npeaen 6e30nacHOCTH, HanpuMep Npeaern NoyioXeHns
COYSIEHEHUS UK rpaHuMLy 6e30MacHOCTU, ero 3anyck NPOUCXOAMUT B pexmme
BOCCTaHOBMEHWs. TO NO3BONSET NepeMecTUTb pyky poboTa o6paTHo B
6e3onacHble Npeaernbl.

B pexnme BOCCTaHOBJIEHNA NepeMeLleHne MaHunynaTopa p060Ta orpaHun4eHo
CbVIKCVIpOBaHHbIM H860pOM npeaernos, KOTopble NoJyib3oBaTeslb HE MOXET
HacTpaunBaThb.

é NMPEAYNPEXAOEHUE
B pexume BoccTaHOBNEHNA OTKNIOYEHbI NPpeAernbl A MONoXeHUs

COUYJIEHEHUs!, MONTIOXEHUA UHCTPYMEHTa 1 OpUeHTaL MmN UHCTPYMEHTa,
MosTOMY Npu BO3BpaTe MaHUNynaTopa poboTa B rpaHuLbl Npeaesios
cnepyet cobnioaaTtb OCTOPOXHOCTb.

MeHto «KoHdurypaums 6esonacHocTu» No3BONSAOT MNONb30BATEN0 YCTaHOBUTD
oTAenbHble Habopbl NpeaenoB 6e30MacHOCTM AN HOPMaSbHOWM 1 OrpaHNYeHHON
KoHurypauuu. Npenensl CKOPOCTU U MOMEHTA OrpaHUYeHHON KOHUrypauumn ans
MHCTPYMEHTa n COYUSIEHEHUN OOJTXHbI ObITb Oonee CTpormmMmu, 4yem ona HopmMaJsibHOro
pexuma.

MepeknioyeHne 1. B BEpxXHeEM KONMOHTUTYNe Bblbepute 3Ha4oK npocumns.

pexumos: PolyScope *+ 3Ha4yok ABTOMaTMUYECKM yKa3biBaeT Ha TO, YTO YCTaHOBMEH
aBTOMaTMYeCKMIn paboumn pexnm poboTa.

* 3Hauok Bpy4HyI0 yKka3biBaeT Ha TO, YTO YCTAHOBMEH PYyYHON
pabounii pexumm poboTa.
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Mcnonb3oBaHue 1. TNopkniounTech K cepBepy Dashboard.
cepsepa naHenu 2. Wcnonb3yinte komaHasl Set Operational Mode .
ynpaBneHus

* YcTaHOBUTb pabounii pexum ABTOMaTUYecKuii
* YcTaHOBMTb PYKOBOACTBO MO peXMMY paboThl

* OuuncTuTb pabouunii pexmm

10.3.6.Npepensbl 6esonacHoctu MO

OnucaHue Mpepensbl cuctembl 6e3onacHocT onpefeneHsl B pa3aene «KoHdurypaums
6e3onacHocTny». Cuctema 6e30MacHOCTM NonyyaeT 3Ha4YeHMs U3 Noren BBoaa 1
onpenenseT HapyLleHne AaHHbIX 3HAaYEHWUIA, ECNN KAKOe-IB0 M3 HUX NPEBBILLEHO.
KoHTponnep poboTta npegoTBpallaeT HapyLLeHe NyTeM ocTaHoBa poboTa munu
CHUXEHNS CKOPOCTMU.

Npepenbl poboTa

OnucaHue Mpepensl poboTa orpaHN4YMBaOT OCHOBHbIE ABUXEHUSA poboTa. Ha akpaHe «[Mpeaensl
poboTa» ecTb ABa BapuaHTa KoHdurypaumm: 3aBofckue HacTPOMKN 1
Monb3oBaTenbCKUM.
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3aBopackue B 3aBofcKuXx HacTporikax MOXHO MCMOMb30BaTh MNON3YHOK A5 Bbibopa npeasaputensHO

HaCTpOWKHU 3afaHHbIX HacTpoek 6e3onacHocTy. 3HavyeHus B Tabnuue o6HOBNATCSA, YTOOLI OTPa3nTb
NpeayCTaHOBMNEHHbIE 3HAaYEHMS B AMana3oHe OT CaMbiX OrpaHUYEHHbIX 4O HAauMeHee
OrpaHNY€eHHbIX

YBEOOMITEHUE
3HayeHuns NonN3yHKa ABASAIOTCA TONbKO NPEeASIOXEHNAMMN U He 3aMeHAIoT

Haanexatllyr OueHKY pUcKa.

1 ONACHO
> newxenne .
MICTIONb 30BaHUE NaPAMETPOB KOH(MIYpaLI 68 30MaCHOCTY, KOTOPBIE 0 TANMEIOTCS 0T NapaMe TPOB, OMPEAEEHHbIX OLEHKOR PUCKOB MOMET MPUBECTH K OMACHOCT 5,

KOTOPbIE HEYCTPaHIMb & AOCTATONHOM CTEMEHM, WM K PUCKAM, KO TOPEIS HEAOCT aTOSHO CHIDREHEL
\/ Besonacuocrs.

Mpenensi pobota .
3aB0ACKUE HACTPOIKY .
Mpenenst ana ' _ I i . )
ORI Hanfonee orpaHmeHHbii Haumeree orpaHateHHsi
MnockocTin
) Monoxenne
(I FN—
Hanpaanenie . " - o )
e et peaen opHant Huit rpauHen LIl
MolyHocTs 3 200
B @
MomenT 25 10
AnnapaTroe Bpemsa ocTaHoBa 4
obecneqenue

PaccToRHME 0CTaHOBA
PROFlsafe - -
CKOPOCTS UHCTPYMEHTE 1 .

ECEERL = GED Yonnme uHCTpyMeHTa 15 120,

TREXMOSNUMOHHEII CKOPOCTL nOKTA L

Yewnwe nokTs 150.0) 1200
> Fieldbus

) URCaps

000 @
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Monb3oBaTtenbckuin B pasgene «[onb3oBaTenbckne» MOXHO 3agaTh Npeaensl anst paboTel poboTa u
KOHTpPONMpoBaTh COOTBETCTBYHOLLNE OOMYCKMU.

OrpaHnymBaeT MakCUMarnbHy0 MexaHu4eckyto pabory,
KOTOpYH po6OT NPpon3BOAUT B cpeae. ATOT npeaen

[MutaHne
paccMaTpuBaeT MNOe3HY Harpy3Ky Kak 4acTb poboTa,
a He OKpyXatoLLen cpeapl.
Mmnynbc OrpaHunuynBaeT MakcumarnbHbIi MOMEHT poboTa.
Bpems OrpaHnuynBaeT MakcumasbHoe BpeMsi, KOTOpoe
TpebyeTca poboTy AN OCTaHOBKU, HAanpumep, npu
OCTaHOBKM P X P y . P P. P
3a4ecTBOBaHUN aBapUNHOro OCTaHOBA.
OrpaHnynBaeT MakcMmasbHoe paccTosiHue, KoTopoe
WHCTPYMEHT Unn NIoKOTb poboTa MOryT NpoiTN BO BpeMs
OCTaHOBKMU.
YBEOOMIMEHUE
TopMmO3HOiA OrpaHunyeHne BpeMeHn OCTaHOBKU U
nyTb paccTosiHUS BNMSAET Ha obLyto
ckopocTb poboTa. Hanpumep, ecnu
BpeMS OCTaHOBKM yCTaHoBeHO Ha 300
MC, MakKcuMarnbHasi CKopocTb poboTa
orpaHuyeHa, 4To no3eonseT poboTy
ocTtaHoBuUTbCS B TedeHne 300 mc.
CkopocTb
OrpaHnynBaeT MakCumasibHyt CKOPOCTb MHCTPYMEHTA.
WHCTPYMEHTA
Vennne OrpaHnunBaeT MakcumarbHOe ycunme, KoTopoe
WHCTPYMEHT poboTa MOXET npunaratb K Cpeae, 4To
WHCTPYMEHTa
Nno3BossieT NpeaoTBpaTUTb 3axaTue.
CkopocTb
OrpaHnynBaeT MakcumasibHy CKOPOCTb JTOKTS.
KoneHa
YVennme OrpaHnynBaeT MakcumasnbHoe ycunme, KoTopoe fIoKOTb
MOXeT npunaraTb K cpefe, 4To No3BoNsAeT
KoneHa

npenoTBpaTuUTb 3aXaTue.
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CKOpOCTb nycunmne MHCTpymMmeHTa orpaHu4eHbl q)J'IaHLI,EM ana nogcoeaunHeHnAa MHCTpyMeHTa u
LEeHTPOM OBYX 3a4aHHbIX NoJfib30BaTesieM NONOXEeHnn MHCTPYMEHTa.

KOTOPHIE HEYCTPaHWMSI B AOCTATO4HOM CTENEHH, WIN K PUCKEM, KOTOPHIE HEAOCTATO4HO CHKEHL

Mpenensl pobota
eEp O sssoackne HacTpotin . ®

Mpenent: Ann

Haubonee orpaniHenHbiin Hanmenee orpanmieHHsii

cosnenerun
MnockocTn
A Monoxerue
! ucTpymenta @ ronsacnatenscruit
HanpasnaHne _ ~
e e Npepen HopManuHeli OrpannenHblil
MowrocTe 300(BT 200| BT
B/B L
MomenT 25.0| kr wic 10,0 kr mrc
O Bpems ocTamosa 400| me 300| mc
obecnevenie
PaccToRHWe 0cTaHoBa 500| Mm 300 mm
PROFlsafe
CROPOCTS MHCTpyMEHTa 1500| umrc 750| mwic
ELZERI, G Veune uHcTpymeHTa 150.0| H 120.0|H
I — CKOpOCTE N0KTS 1500| mm/c 750| mwic

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

Yeuane A0KTS 150,0/ H 120,01 .

Maponk cicTems GesonacHocTn Past

YBEOOMITEHUE

Bbl MOXeTe BEpPHYTbHCA K 3aBOACKUX npenycrtaHoOBOK ANA cﬁpoca BCeX
npeaenos po60Ta 00 UX HAaCTpOeEK MNMo yMOJT4aHUIo.
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Mpepenbl ana couneHeHus

OnwucaHue Mpeaenbl Ana couneHeHnsi NO3BONSAT OrpaHNYNBATb OTAENbHbIE ABUXEHNS
couneHeHun poboTa B NpocTpaHCTBe 0006LLEHHbIX KOOPAMHAT, T. €. BpawaTesnbHoe
MOSIOXeHVe U CKOPOCTb BpalLleHWsl counieHeHnsl. OrpaHUYeHne CouneHeHnn Takxe
MOXHO Ha3BaTb NPOrpaMMHbIM OrpaHMYyeHrem no ocaM. BapmaHTbl npegenos ans
COYNEeHEHUs: MaKCUMaJibHas CKOPOCTb 1 Anana3oH NoJIOXKEHMUS.

ﬁ
(L D [ 3T

(> moee [ opaman s S—
Muiwym Makeuym Mukinmyma Makcnmym

Ockomakme 363 —363° 363 363 -363 363 +2°/2°

Mpenens pobora

Mnevo 363 — 363 ° -363 363 363 363 | +2°/12°
Mpepens ana TokoTe 363 —363° 363 363 363 363 +2°/2°
CovneHenys
3anscTee 1 363 —363° -363 363 363 363|422/ 2¢
MnockocTy
3anscTee 2 363 —363° 363 363 363 363|+2°/2°
[ EEEGHIT 3anacTee 3 -363 —363 ° -363 363 -363 363 +2°/2°
! wcrpymenta
Hanpasnerue
VHCTPYMeHTa Maxcumansnan cropacts
BB o o
Counenenns y pexum pi pexcm
AnnapaTHoe OcHoBaHne makc: 191 °/c 191 191 -11 %/
obecnedenie
Mneyo makc: 191 ®/c 191 191 -11 %/c
FREAEf TokoTs makc: 191 %/ 191 191 a1
Be3on. ncxo AHoe 3anscTee 1 makc: 191 °/c 191 191 <11 °/c
- 3anscTee 2 makc: 191 °/c 191 191 -11 %/
TPEXMO3NLINOHHEIG

3anscTee 3 mac: 191 /c 191 191 IR

> URCaps
s
“ 000 @
250Mm/c -
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10.3./.be3onacHOe HaYaNbHOE NOJIOXEeHue

OnucaHue Be3onacHoe HayanbHOe NonoXeHne — 3TO NofoXeHne Bo3BpaTa, onpeaesieHHoe
Nonb30BaTeNbCKUM HavasibHbIM MOJIOXEHUEM.
BXOJJ,bI/BbIXO,IJ,bI ©6e30nacHoro Ha4anbHOro NosiIoXeHus aKTUBHbI, KOrga MaHunnynaTop
po6oTa HaxopuTcsa B 6e30nacHOM HayanbHOM MOSIOXEHUN U NPV 3aAaHHOM
BXofe/Bbixoae 6e30MacHOro Ha4anbHOro NonoXeHus.
Manunynatop poboTa Haxogutcs B 6e30NacHOM HavasnibHOM MOMOXEHUN, ECIN
MOOXEHMWSA COUNEHEHNI HAXOAATCS Ha 3afaHHbIX Yri1ax COYSIEHEHUI UK Ha
Heckonbkunx 360 rpagycos.
Bbixop, 6€30nacHOro HayanbHOro NOIOXeHWsA akTUBEH TOrAa, Koraa poboT HaxoaWTCs B
COCTOSIHUM NOKOSI B 6€30MacHOM HavaribHOM MOMOXEHUM.

D Obuee Pobor Eesan. noxoanoe
| © Cumponnaanms w3 wexopmoro |

Mpenens pobota | vaanurs |

Mpemens ana
ConeHern Ypanerue besonackoro nexoaroro
MONOKEHUR OT MEHNT HasHaHeHIe

MnockocTy COOTBETCTEYIOLLUK BXO OB,

MonoxeHme
* WHCTpymeHTa

HarpasneHue
VHCTpYMeHTa

BB

AnnapaThoe
obecneyeHne

Monoxenue counenens (0-360°)

PROFlsafe Ockosatue 90,00°

P remm—

[

Mreso 270,00°
Beson. ncxogHoe

oo Tk 270,00°

TpexnosuLnoHHL
3anmcThe 1 270,00°

> Fieldbus 3anacTie 3 0,00°
000 @

CuHxpoHusaumsa ¢ CvHXpOHM3aUnNa U3 UCXOLHOro
HavanbHbIM 1
NosIOXeHnem

B BEpXHEM KOMOHTUTYJIE HaXXMUTE MYHKT YCTaHOBKa.

2. B 6okoBoM MeHto crieBa HaxmuTe BesonacHocTb 1 Bbibepute Bezon.
ncxopHoe.

3. B paspgene Besorn. ucxogHoe Haxmute CUHXPOHM3ALIUA U3 UCXOOHOTO.

Haxmwute MNMpuMeHnTb, a 3aTeM B NOABMBLLEMCS AMANOrOBOM OKHe BbibepuTe
MpuMeHnTb N Nepe3anycTuUThb.

Bbixop,

6e3onacHoro Mepen HacTpolikoi Bbixoaa 6e30nacHoOro UCXOQHOO NOMOXEHU HEOOX0AMMO
MCXO[HOro onpegenuTb 6e3onacHoe NCXOLHOE NOSIOXEHME.

NnosioXeHus
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OnpepeneHune OnpepeneHune Bbixopa 6€30NacHOro MCXOAHOro NOSI0XEeHU
BblXoAa 1. B BepxHeM KOJIOHTUTYE HaXMUTE NyHKT YCTaHoBKa.
6e3onacHoro .
2. B 60KoBOM MeHI0 B NIeBOI YacTu 3KpaHa HaxmuTe BesonacHocTb 1 BbibepuTe
MCXO[HOro
Bxoa-Bbixop.
NoJsIoXeHua
3. Ha akpaHe «Bxog-Bbixon» B pasgene «BbixogHon curHan» n «HasHaveHne
dyHKLMNY B packpbiBatoLLeMcs crnmcke BbibepuTe beson. ncxogHoe.
4. HaxmuTte NMpumMeHUTb, a 3aTeM B NOABUBLLEMCS ANanNoroBOM OkHe BblibepuTte
MpumeHnTb M NnepesanycTuThb.
N3meHeHue 3meHeHne 6e30nacHOro MCXo0AHOro NOSI0XeHUs
6e3onacHoro Mocne n3MeHeHUs UCXOQHOTO MOSIOXEHUS HE MPOVUCXOANUT aBTOMaTUYecKoe
MCXOQHOro N3MeHeHne paHee 3a4aHHOro 6e30MacHOro MCX0QHOro NonoxeHus. Moka atu
NoNOXeHus 3HaYeHMA HEe CUHXPOHNU3MPOBAaHbI, y3€ MPOrpaMmMbl UCXOLHOTO MOSIOXKEHMSA OCTaeTCs
HeonpeaeneHHbIM.
1. B BepxHeM KOMOHTUTYSE HaXMUTE NYHKT YCTaHOBKa.
2. B 60KoBOM MEHI0 C NIEBO CTOPOHbLI 3KpaHa BbibepuTe B ncxopgHoe 13 pasgena
Obulee.
3. BbibepuTe PegakTupoBaTb NO3ULMIO, 3aaNTE HOBOE MOMOXEHNE
MaHunynsTopa pobota n Haxmute OK.
4. B 60k0BOM MeHI0 B pa3fene besonacHocTb Bbibepute beson. ucxogHoe.
YT06bI pa36noKMpoBaTh HAacTpPolikn 6e30nacHOCTM, Heo6XxoAuM Naposb
cucTeMbl 6€30MacHOCTU.
5. B pa3pene beson. ucxopHoe Haxmute CUHXPOHU3aLUs N3 UCXOLHOTO.
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10.4. OrpaHuyeHuns 6esonacHoctu O

OnucaHue

YBEOOMITEHUE

HacTtpoiika nnockocTen NofIHOCTbI0 OCHOBaHa Ha yHKLUMAX. Mbl
peEKOMeHAYeM co3aThb BCe 06beKTbI U faTb UM Ha3BaHUA Nepeq,
n3mMeHeHneM KoHdmrypauum 6e3onacHoOCTU, Tak nocre pa3brnokMpoBKu
BKNaakn «besonacHocTb» po6oT 6yaeT BbIKMHOYEH U €ro ABUXEHNE
6yLneT HEBO3MOXHO.

MnockocTy 6e30nacHoCTH orpaHuYKBatoT pabouyto 30Hy po6oTa. Bel MoxeTe
onpefenvTb 0 BOCbMU NIOCKoCTel 6e30nacHOCTU, OrpaHnymnBas UHCTPYMEHT poboTa u
NoKOTb. Bbl TakXe moxeTe OrpaHn4YnTb ABUXEHUA JTOKTA ONA K8)K,EI,OI7I MJIOCKOCTU
6e30MacHOCTY 1 OTKIIYUTL OrpaHNYeHre, OTMEHMB BbiGop dnaxka. MNepen
KOHUryprpoBaHuem nnockoctei 6e3onacHocT! Heo6xoaMMO 3aaaTh 06BHEKT B
ycTaHoBKe poboTa. 3aTeM 3Ty (OYHKLMI0 MOXHO CKONMPOBATh Ha 3KPaH MiocKOCTH
6e30nacHOCTN U HaCTPOUTb.

A

NMPEAYNPEXAOEHUE

OnpepeneHne nnockocten 6e30nacHOCTN OrpaHNYNBAET TOMbKO
onpepeneHHble cepbl M TOKOTb UHCTPYMEHTA, a He 06LMi Npeaen
Ana MaHunynaTopa poboTta. OTo 03HaYaeT, YTo yKasaHue NIoCKOCTH
6e30nacHOCTUN He rapaHTUpYeT, YTO ApYyrue YacTu pyku poboTa byayT
NOAYUHATBCA 3TOMY OrpaHN4YeHunto.
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Pexumbl Kaxayto nnocKoCTb MOXHO CKOH(PUIypmrpoBaTb C OrpaHUyYUTENbHbIMYU PEXUMaMu C
NSIOCKOCTE  MOMOLLBIO HUXENepeyncreHHbIX 3Ha4YKOoB.

n

GesonacHo MnockocTb 6e30MaCHOCTY HUKOTAA HE aKTUBHA B
cTH OTkntoueHo

9TOM COCTOAHUN.

Ecnu cuctema 6e3onacHOCTY B HOpMasibHOM
KOH(Mrypaumm, HopmarnbHas NNOCKOCTb aKTUBHA U
BbICTYyMaeT B KayecTBe CTPOroro npeaena
MOMNOXEHMA.

Ecnu cuctema 6e3onacHOCTM B OrpaHnUyYeHHON
KOHMrypauum, NNOCKOCTb OrpaHNYeHHOM
KOH(pUrypauumn akTMBHa 1 BbICTYMNaeT B KayecTse
CTpOroro npeaena nosioxXeHus.

Ecnu cuctema 6e30nacHOCTM B HOPMarnbHON UK
orpaHWyYeHHON KOHdUrypaumm, NNocKocTb
HOpMarbHOW 1 OrpaHNYEeHHOWN KOHpUrypauum
aKTVBHa 1 BbICTYNaeT B Ka4ecTBe CTPOroro npegena
NOMOXeHWs.

O | HopmanbHbiit

OrpaHunyeHHbIn

I HopmanbHbin &
YMeHbLUEHHbBIN

MnockocTb 6e30NacHOCT NEPEBOAUT CUCTEMY
6e30MacHOCTM B OrpaHUYEHHY0 KOHUIypauutio,
€CINN UHCTPYMEHT MIN NIOKOTb poboTa BbIXOAUT 3a ee
npeaernbi.

HaxaTtune sToro 3Hauka CKpbIBaeT MU NoKasbiBaeT
niockocTb 6e30MacHOCTM Ha rpadnyecKon NaHenu.
YpanseT co3gaHHyto nrnockocTb 6e3onacHocTu. Het
Ypanntb DEencTBuin oTMeHbI/NoBTOpa. Ecnn nnockocTb
yaaneHa no ownbke, ee HeobxoaAnMo nepeaenarts.
HaxaTue aToro 3Ha4ka no3BosisieT nepeMmeHoBaThb
N0CKOCTb.

OrpaHunyeHHas
K | koHdurypaumsa npu
cpabatbiBaHUM

@ Moka3aTb

Z | NepenmeHoBaTb

KoHurypauus 1. B 3aronoske PolyScope HaxmuTe YcTaHOBKa.
nnockocreu 2. B 60KOBOM MEHIO B IEBOI YaCTU 9KpaHa HaxmuTe BesonacHocTb U BbiGepuTe
6e3onacHocTH CamMoneThl.

3. B BepxHei npaBoi YacTu okHa B norne «lnockoctny» Haxmute Jo6aButb
NI0CKOCTb.

4. B npaBoM HWXHeM yrny akpaHa B none Properties HacTpoite Name (Vms),
Copy Feature (KonupoBatb doyHKUMI0) 1 Restrictions (OrpaHnyeHus).
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CkonupoBaTb
06BbeKT

B Copy FeaturegoctynHbl Tonbko Undefined n Base. Bbl MoxeTe cOpocuTb
HaCTPOEHHYI0 MNocKocTb 6e3onacHocTH, BbiIopaB HeonpeaeneHHbli

Ecnu ckonupoBaHHasa yHKUNSA n3MeHeHa Ha aKpaHe (pyHKLUMI, CnpaBa OT TEKCTa

PYHKUMM KOMMPOBaHMWSA NOSIBUTCS 3HAYOK NpeaynpexaeHuns. 3To ykasbiBaeT Ha TOo, YTO
PYHKLMSA HE CUHXPOHM3UPOBaHa, TO eCTb MH(POPMaLLMA B KApPTOYKe CBOMNCTB He
obHoBnAETCA, YTOObI OTPA3UTb UBMEHEHUSI, KOTOPbIE MOTIN BbiTb BHECEHbBI B (OYHKLIMIO.

Mpe pentl poboTa

Mpeens Ana
counerenun

NnockocTu

Monoxerne
MHCTpyMEHTa

Hanpagnenne
uHCTpyMeHTa

B/B

AnnapaTHoe
obecneqenHne

PROFIsafe
Beson. ncxoaHoe

TpexnoauLuoH Heilt

Mapofis cACTeMy GeaonacHocTU

[ ¥

Mnockocru (3 of 8)

MnockoeTs 1 0o
MnockoeTs 2 E e
B FrockoeTs 3 Ee [
=+ [o6aenTe nrockocTs
Cooicrea
[ ]
MnockoeTs 3
CronuposaTs obexT 1
+_ toolBoundary -
LT ‘ ‘
orpamueru
My
i
— Cuewenme
L
& orpanmerme soxra
& orparusenne pnanua

-
4
250MM/c
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LiBeToBbI
e Kol Cepbivi MnockocTb CKOHUIypmnpoBaHa, HO OTKMo4YeHa (A)
Xentbii & HYepHbpii | HopmanbHas nnockocTs (B)
Cunmii & 3enerbivi | MnockocTb cpabaTtbiBaHus (C)
CTopoHa NnockoCcTH, Ha KOTOPOW pa3peLleHo HaxoaMTbCA
YepHas cTpena .
WHCTPYMEHTY U/1nun KoseHy (A4ns HopMasibHbIX NIIOCKOCTEN)
CTOpoHa NNocKoCTH, Ha KOTOPOW pa3peLleHo HaxoaMTbCS
3eneHas cTpena WHCTPYMEHTY U/1nu KoseHy (Ansa niockocTen CryCcKoBOro
KproYKa)
CTOpoHa NNocKoCTH, Ha KOTOPOW pa3peLleHo HaxoaMTbCA
Cepas cTpena WHCTPYMEHTY U/Unn KoseHy (Ans niockocTen ¢
OorpaHuyYeHHbIMU BO3MOXHOCTSAMM)
= )
MnockocTs 1 Oe
MnockoeTs 2 E e
MnockacTs 3 He M
NpeAsnsl AnA
MnockocTn
" Monoxerne
HanpasneHne [ ] canterea
VHCTpyMeHTa MnockocTs 3
e CKoMMpoBaThL 06LeKT O
AT [+ soosoundr -
Or paHuyeHna
PROFIsafe
M os= -]
Eeson. ucxeaHoe E Cveweme
— [ orpanuerie nokta
D 000 @
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OrpaHuyeHuMe  Bbl MoxeTe BKMOUNTL OrpaHUUYmUTb JIOKOTb , YTOGLI NMPeAoTBpaTUTb NPOXOXAEHNE

NoKTA FIOKTEBOro cycTaBa po6oTa yepes nobyio M3 BalLKX ONpeaeneHHbIX NOCKOCTeN.
OTKIIoUMTE OrpaHnyeHne KorneHa, 4to6bl KONeHo MPOXOAMIIO Yepes NiIoCKOCTH.
[vameTp wapa, orpaH141BaloLLLEro foKOTb, 3aBUCUT OT pa3Mepa poborTa.

UR3e 0.1m

UR5e 0.13 m
UR10e, UR16e 0.15m
UR15 0.15m
UR20/UR30 0,19m

MHdopmaumio o paamyce MOXHO HanTu B chaine urcontrol.confpo6oTa B pasaene
[Elbow].

Properties

[ ]
| Plane 1

Copy Feature ()

.

Restrictions
= m

Displacement

0
| M Restrict Elbov
OrpaHuuyeHue Orpannyenne craHua gnsa noacoeanHeHNss UHCTpYMeHTa NpefoTepallaeT
dnaHua ans nepeceyeHne NockocTn 6e3onacHoOCTM oriaHLEM M MPUKPENNEHHBIM MHCTPYMEHTOM.
noacoeauHeHus O6nacTb 6e3 orpaHMyYeHnin HaXoaUTCSA BHYTPU NIIOCKOCTN 6e30MacHOCTM — 30eChb
MHCTPYMEHTA hnaHew Ana NoACOeaUHEHNS MHCTPYMEHTa MOXeT paboTaTb 06bl4YHBIM 06pa3omMm.
dnaHew, He MOXET NepecekaTb 30HY OrpaHUYeHUs 3a NpedenamMm NioCKOCTU

6e30mnacHoCTH.

CHaATHe OorpaHn4eHumna no3sosiaeT cbnaHu,y ona nogcoeguMHeHnAa MHCTpyMeHTa
BbIXOOUTb 3a npepersbl NNOCKOCTU 6e3onacHoCTM B 30HY OrpaHunyeHund, Ho
I'IpVIerI'IJ'IeHHbII;I MHCTPYMEHT MNMpn 3TOM OCTaeTCA BHYTPU MIIOCKOCTH 6e30nacHoCT!.

CHSATb orpaHunyeHne grnaHua MoXHO npu paboTe ¢ 60MbLLIMM CMeLLEHNEM
WHCTPYMEHTa. DTO YBENUUYNUT BO3MOXHOE PacCTosiHUE AN NepeMeLleHus
WHCTPYMEHTA.

[na orpaHnyeHuns cdnaHua Heo6xoAnmMo co3aaTth 06beKT «nockocTby». MNocKocTb
ncronb3yeTcs AJ1s nocneaytoLLein HacTPOMKM NNOCKOCTM 6e30MacHOCTU B HaCTpPoMKax
6e30mnacHoCTH.
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Mpumep
pobaBneHusa
NJOCKOCTH

CwmelLeHne nepemMeLlaeT NNoCKOCTb B MNOMIOXUTENbHOM UNK OTpuLaTENIbHOM
HanpaBneHuy BAOSb HOPManu K MockocTu (0Cb Z MOCKOCTH).

CHumuTe chnaxok Ans NokTa n donaHua Ang noAcoeMHEHNs MHCTPYMEHTA, YTOObI OHY
He BbI3blBanu cpabaTtbiBaHNe NnockocTy 6e3onacHocT. Ecnu B Balem cny4ae nokoTb
HY>XHO OrpaHuynTb, OCTaBbTE (PrIaxoK.

Planes (1 of 8)
Piarw 1 Eco B

+ Add plane

[#] Piane 1

Copy Festure [+
& Fiene 1 A

Ristrictions

— Eeah -
[T Cgt
Q) -1mm

O Restrict Eoow

O Restrict Flange

| Lock | .N?W.

HeorpaHuyeHHbIn dhnaHeL, Ana noacoeauHeHNa MHCTpPYMeHTa MOXeT nepecekaTb
NIoCcKOCTb 6€30MacHOCTM, flaxe ecrn MIHCTPYMEHT He onpeferneH.

Ecnu nHcTpymeHT He nobaBneH, Ha KHoMKe «[onoxeHne MHCTpYMeHTay NnosiBuTCS
npepynpexaeHne, KoTopoe NPeanoXuT onpeaenuTb MHCTPYMEHT Haaexatumm
o6pa3zom.

Mpu paboTe ¢ HeorpaHNYeHHbIM hriaHLeM Afs NOACOeAUHEHNS MHCTPYMEHTa U
onpegeneHHbIM UHCTPYMEHTOM rapaHTUpyeTCs, YTO onacHas YyacTb MHCTPYMEHTa He
BbINAET 3a Npeaerbl yKa3aHHOW 30Hbl. HeorpaHnyeHHbIn hnaHeL, MOXHO MCNofb30BaTh
Bcerga, koraa HeobxoaumMbl NOCKOCTU 6e30MacHOCTH, HanpyMep, Npy CBapke 1nu
cbopke.

UR18
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Mpumep
orpaHu4yeHus
c¢dnaHua gna
nopcoeauHeHus
MHCTPYMEHTa

B aTtoMm npumepe cosgaetcs nnockoctb X-Y co cmeweHnem 300 mm BAOsb

MONIOXNTENBbHOWM OCU Z OTHOCUTENTbHO OCHOBaHMUS.

Ocb Z NNocKOCTN MOXHO paccMaTpuBaTh Kak «yKa3blBatoLLyO» Ha 3anpeTHYH0 30HY.
Ecnu nnockoctb 6e3onacHOCTU HeobxoaMMa, Hanpumep, Ha NOBEPXHOCTY CToNa,
noesepHuTe ee Ha 3,142 pag (180°) Bokpyr ocu X unn Y Tak, 4ToObl orpaHnyeHHas

obnacTb Haxogmnach Nnog CTosIoMm.

(COBET. N3meHuTe oTobpaxeHue BpalleHus ¢ «BekTopa BpaleHus [paa]» Ha «RPY

)

R B+ QH

Robot

O Mormal

cancel

Feature
Base b
Tool Pesition
X 0.00/mm [ +][=]
0.00/mn | +|[ =]
z  30000mm |+| =]

Rotation Vector (rad] -

AX 0.000/ [+ =]
0.000/rad | +][—|
Az 0.000rd [+][—]

[§ LT

000 (]

Mpun HeobxoAMMOCTM NO3Xe B HAaCTporkax 6e30MacHOCTU MOXHO CMEeCTUTb
NSIOCKOCTb B NOMIOXMTENbHOM MU OTpULLATENbHOM HanpasneHnm ocun Z.
Ecnu Bac ycTpamBaeT nonoxeHue nnockocTu, Haxmute OK.
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10.41.0rpaHnyeHmne HanpaBAEeHUA UHCTPYMEHTA

OnucaHue OKpaH HanpaBneHUsi UHCTPYMEHTa MOXHO MCMOMNb30BaTh A OrpaHNUYeHus yrna
HaBeJeHUst MHCTpyMeHTa. MNpeaen onpeenseTcs CEKTOPOM, KOTOpbIA UMeeT
hMKCMPOBaHHYIO OpUEHTALMI0 OTHOCUTENIBHO OCHOBaHMSI MaHunynsTopa po6oTa. Mo
Mepe nepemMelLeHns MaHunynsTopa poboTa HanpaBrieHe MHCTPYMEHTa OrpaHUYeHo,
TaK YTO OH OCTaeTcs B NpeAenax 3aflaHHoro cektopa. HanpaeneHne MHCTPYMeHTa Mo
YMOJI4aHWIO COBMaAaeT € 0Cbio Z BbIXOAHOTO hriaHua MHCTpyMeHTa. Ero MoxHo
N3MEHUTb, NPUMEHMB YrMbl HAKMOHA U CABUra.

Mepepn KoHUrypupoBaHmemM npegena Heo6XoAMMO 3a4aTb TOYKY UK MIIOCKOCTL B
ycTaHoBKe po6oTa. 3aTeM 06EKT MOXHO CKOMMPOBATb U UCMOJb30BaTh €ro ocb Z Kak
LLEHTp CeKTopa, onpefensioLwero npeaern.

YBEOOMITEHUE

KoHdurypauma HanpaeneHua MHCTPYMEHTa OCHOBaHa Ha 06beKTax.
Mbl pekoMeHayeM co3aaTh HYXHbIN(-ble) 06bekT(-bl) A0
pefakTMpoBaHua koHUrypauusi 6e3onacHoCTu, Tak Kak nocre
[e6noKnpoBKM BKNaakn «besonacHocTb» MaHunynsaTop poboTa
OTKNYaeTcs, 1 3apaTh HOBble 0OBEKTbI HEBO3MOXHO.

Ceaiicrea npegena

=+ OrpaHnyeHns
Mpeaens pooTa o
Mpeaens ana
counenenn Cuewenine
MnockocTu

Monoxenue
* uHcTpymeHTa

Hanpasnenne
VHCTRyMEHTE

BB

e

obecnieverue |
+ Coolicroa uncTpyMenTa

PROFlsafe [
KonuposaTs LITH
Beaon. nexoatoe _ P u (&)
[arews an noacoeaumenn merpywe... ¥ |
TpexnosNLMeHHSIA
PefaKTVROBaTE HanpasneHne
> Fieldbus cawr [ o)
) URCaps

PykoBofacTBo nonb3oBaTerns 160 UR18

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



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

UNIVERSAL ROBOTS

CeoilcT [1na npepnena HanpaseHns MHCTPYMeHTa MOXHO CKOH(UIypUpoBaTb TpM CBOMCTBA:

Ba 1. LleHTp cekTopa: MOXHO BbiGpaTb 0OBEKT TOUKM UIN NITOCKOCTU U3 PaCKpbIBAOLLLEroCs

npeaen MEHI0 1 3afaThb LeHTp cekTopa. Ock Z BbIGpaHHOro 0GbEKTa UCMOSIb3YeTCs B KaYecTse
a HanpaBeHKsl, BOKPYr KOTOPOTO BbIMOSIHAETCS LIEHTPOBKAa CeKTopa.

2. Yron ceKtopa: MOXHO ONpefennTb, Ha CKOJNbKO rpaflyCcoB po60T MOXET OTKIOHATLCA OT
LeHTpa.

OTKNoYEeHHbIN Npegen

He akTnBeH HuKoraa
HanpaBfieHUs1 UHCTPYMEHTa

HopmanbHbI npeaen AKTUBEH, TONbKO ecnun cuctema 6esonacHocTu
HanpaBfeHUs MHCTPYMEHTa HaxoauTCcs B HOPManibHOM pexume
OrpaHnyeHHbIV Npeaen AKTUBEH, TONbKO ecnu cuctema 6esonacHocTu
HanpaBneHUA UHCTPYMEHTA HaxoguTCcA B OrPaHUYEHHOM pexume
HopMmanbHbI 1 orpaHMyeHHbI | AKTUBEH, TOSNIbKO ecnv cuctema 6e3o0nacHoOCTH
npeaen HanpasneHns HaxoauTcs B HOpMasibHOM v B OrpaHU4eHHOM
WHCTpYMEHTa pexume

Bbl MoxeTe c6pocuTb NapamMeTpbl 4,0 3HAYEHUIA MO YMOJTYAHMIO UM OTMEHUTL KOH(UIypaLuio
HanpaBfieHNs MHCTPYMEHTA, BepHYB (DYHKLMIO KoMK B COCTOsIHME «HeonpeaeneHHo».

CeoitcT  [10 yMONYaHUIO MHCTPYMEHT yKa3blBaeT B TOM Xe HamnpaBfeHnu, YTo U 0Cb Z BbIXOLHOIO
Ba dnaHua MHCTpyMeHTa. OTO NOMOXEHNE MOXHO M3MEHUTb NyTeM BBOAA ABYX YIIOB:

WHCTPY * YTron HakrnoHa: onpepnendeT BeJin4nHy HakrioHa OCu Z BbIXOOHOro CbJ'IaHLI,a OTHOCUTEJIbHO

MeHTa ocu X BbIXoAHOro cnaHua.

* Yron cpsura: onpependeT BeJininHy BpalleHnd HaKroHeHHon ocu Z BOKpPYI UCXOOHOIro
NoJsiIoXeHnsa ocn Z BbIXOQHOIo q)naHu,a.

B kayecTBe anbTepHaTMBbl OCb Z cylecTBytowen LITW MoxHo ckonvpoBaTb, Bbibpas
cooTBeTcTBYtoLLY0 LITA n3 packpbiBaloLLerocs MeHHo.
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10.4.2.0rpaHUYeHNEe NONOKEHUA UHCTPYMEHTA

OnucaHue

Ha akpaHe «[TonoxeHune MHCTpyMeHTa» MOXHO 3aaBaTb GosibLie KOHTPONUPYEMbIX
OrpaHuYeHnin 4N UHCTPYMEHTOB 1 (UNK) NPUHAANEXHOCTEN, PacrnofoXeHHbIX Ha KOHLE
MaHunynsTopa poboTa.

* Po60oT no3BonseT BU3yanuanpoBaTtb U3MEHEHNSI.

* WNHcTpyMeHT no3BonseT 3agaBaTtb U KOHUIypMpoBaTb MakCUMyM [Ba
WHCTPYMEHTA.

* Tool_1 - 3T0 MHCTPYMEHT No yMon4aHuto, onpeaensemMbiin 3HadeHnamu x=0,0, y=
0,0, z=0,0 n pagnyc=0,0. 3Tn 3HaYeHUA NpeaCcTaBNAT hriaHeL, UHCTPYMEHTa
pob6oTa.

B pasnene Copy TCP (Konuposatb TCP) Bbl Takxe MmoxeTe BbibpaTh Tool Flange
(®PnaHew nHCcTpymeHTa 1) 1 BEpHYTb 3Ha4YeHUs HCTpymeHTa K 0.
Cdbepa no ymonyaHuio onpefenseTcs Ha craHLue MHCTPYMEHTa.

DRIaHEL, 75 M0 ACOEANHEHNS UHCTPYMEHTS
+ [06aBKTb MHCTRYMEHT
Mpegent poboTa +
Mpegent Ana
couneneninA
MnockocTu
[E— 1 He 3abyLTe yKasaTh MHCTRYMEHT
]
! umctpymenta
©naHey ANA NOACOBAMHEHAR HHCT pyMeH
Hanpanexie L Z
VHCTpyMeHTS
Paguyc (MaKc.: 300um)
BB
AnnapaTHoe
obecnesenire KonwposaTe LITH [®)
PROFisafe
PeaKTUpOBa TE NOsNLIMO
Bes0n. McxoaHoe — ASKTUP! |
x
TpexnoanLmoHeIi "
z
» Fieldbus
) URCaps

000 @
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Onpep.eneHHble [nga onpepenaembix nonb3oBaTenem MHCTPYMEHTOB MNOoJib30BaTeslb MOXET
noJsib3oBaTtesiemM N3MEHUTb:

WHCTPYMEHTbI * Paamyc — u3aMeHeHue paauyca Bcelt cchepbl. Paguyc yuutbiBaeTcs npu

1cnonb3oBaHuK NockocTen 6esonacHocTu. Ecnm Touka Ha cdepe npoxoanT
MMOCKOCTb CpabaTbiBaHNUsA OrpaHNYeHHoR KoHdUrypaumum, poboT
nepekroYaeTcs B orpaHnyeHHyo KoHdurypaumo. Cuctema 6e3onacHocTu
npeaoTBpaLLaeT NPOXoXAeHNe Touek cdepbl Yepes MIocKoCTb 6e30MacHOCTy.

* [MonoxeHune — N3MeHeHue NonoXeHne MHCTPYMEHTa OTHOCUTENbHO (hraHua
Ans noacoeavHeHUst MHCTpyMeHTa poboTa. MonoxeHune yuntbiBaeTcs asis
hyHKLMIA 6€30NACHOCTU AJ151 CKOPOCTU MHCTPYMEHTA, YCUIINS UHCTPYMEHTA,
TOPMO3HOTO MyTW U NIIOCKOCTeN 6e30MacHOCTy.

Bbl MOXeTe UCnonb30BaTh CyLLECTBYHOLLYIO LIEHTPanbHYH TOUYKY MHCTPYMEHTa B
Ka4yecTBe OCHOBbI A1 ONpefeNneHns HOBbIX MO3MLMIA MHCTpyMeHTa. Konus
cywectsytowero TCP, npegsapuTenibHO onpeaeneHHoro B o6LLemM MeHI0 Ha 3KpaHe
TCP, poctynHa B MmeHto Tool Position B packpbiBatowemcs cnucke Copy TCP.

Mpn pepakTMpoBaHMKM UM HAaCTPOVKe 3HaYeHul B nonsax Beoga Edit Position nms
TCP, oTobpaxaemoe B pacKpbIBalOLLLEMCHA MEHIO, UBMEHSAETCA Ha
Nnosib30BaTesIbCKUX, YTO YKa3blBaeT Ha pas3HuLy Mexay cKkonmpoBaHHbIM TCP u
dakTnueckmm BeBogom npegena. VicxogHsin TCP no-npexHemy AoCcTyneH B
pacKpbIBaOLLEMCS CIMCKE U MOXET ObITb BbIOpaH CHOBA, UTOObI UIBMEHWUTbL 3HAYEHUS
06paTHO B MCXOAHOE NnosioxeHne. Beibop B pacKpbIBaOLLEMCA MEHIO KOMMPOBaHWUS
TCP He BNusAeT Ha UMS UHCTPYMEHTA.

Mocne Toro, kak Bbl NPUMeHUTE n3MeHeHus akpaHa Tool Position , ecnu Bbl
nonbiTaeTecb M3MEHUTb CKONMpoBaHHbIN TCP Ha akpaHe koHdurypaumm TCP,
cnpaea ot Tekcta Copy TCP nosBMTCA 3Ha40K NpeaynpexaeHns. 3To ykasblBaeT Ha
TO, UTo TCP He CMHXPOHN3UPOBaH, TO eCTb UH(POpMaLUA B Nosie CBOMCTB He
06HOBRAETCA, UTOOBI 0TPa3UTb U3MEHEHUS, KOTOPbIE MOITN ObITb BHECEHBI B TCP.
LT MOXHO CMHXPOHM3MPOBATh, HaXaB Ha 3HAa4YOK CUHXPOHU3aLMN.

[lnsa ycnewHoro onpeaeneHns u UCNonb30BaHUsi UHCTPYMeHTa He TpebyeTcs
cuHxpoHnzauua TCP.

Bbl MOXeTe nepemMeHoBaTb MHCTPYMEHT, HaXaB BKIaAKy KapaHgalla psaaoMm ¢
oTobGpaxaeMblM UMEHEM UHCTPYMEHTA. Bbl Takxe MoOXeTe onpeaenutb paamyc ¢
nonyctumbiM ananasoHom 0-300 mm. Mpepen oTobpaxaeTcs Ha rpacdryeckom
naHenu B BUAE TOYKU Unu cdepbl B 3aBUCUMOCTN OT pa3mMepa paguyca.

WHeTpymenT {1 of 3}

©naKel ATR MOACORANHEHIR VHCTPYMEHTS
+ MobasnTs MHCTpyMeHT
e pefoms +
Mpe pens ans
CouneHenun
MnockocTy
EmEaRe 1 He 3abyasTe yKasaTh UHCTRYMEHT
]
! uctpymerta
@EHEU ATA M0ACOEAVHEHNS NHC T PyMEH
Hanpasnsue e Z
VHCTpyMeHTa
Paguyc (Wakc.: 300mm)
B8
AnnapaTHoe
el KonuposaTs LITH &)
PROFisafe
PeaaKTUposaTs nosulio
Beson, ncxoHoe _ AaKTUp u
x
TPeXnosuLMo HHLIH "
z
> Fieldbus
) URCaps
Napons cucTems 6esonackocTu Pasbnokuposars
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MpepynpexaeHne o Ytobbl NnockocTk 6e3onacHoCcTU cpabaTbiBana NpaBuibHO, KOraa K Hew
MOJSIOXEeHUH npubnuxaetcs LT nHcTpymeHTa, He06X0AMMO YCTaHOBUTL NMONIOXEHNE
MHCTPYMEHTa MHCTPYMEHTa B HacTpoikax 6e3onacHocCTy.

MpepynpexzaeHve o0 NONOXeHUN MHCTPYMEHTa OCTaeTCs, eCcru:

* Bbl He 0,06aBWUNN HOBbIV MHCTPYMEHT B pasaene «dnaHeu, ans

noacoeanHeHnA NMHCTPpYyMeEeHTa».

HaCTDOI‘;IKa NoJyIOXKEeHNA NHCTPYMEHTa

1.
2.

B 3aronoBke HaxmuTe YcTtaHoOBKa.

B neBoi yactu skpaHa B pa3aene «besonacHocTb» HaxmuTte MNosnoxeHue
WUHCTpPYMEHTa.

B npaBoii yacTu skpaHa Bblibepute [J06aBUTb UHCTPYMEHT.

* Y nobaBneHHOro nHCTpymeHTa 6yaeT Ha3BaHue no ymonyaxuio: Tool_
X.

Haxmute KHOMKY pefakTtnpoBaHna N ykaxmnte BMeCTo TOO|_X 6onee
yD,O6HO€ Ha3BaHue.

N3meHunTe paguyc 1 No3nLmMIo B COOTBETCTBMM C UCTIONb3YEMbIM
WHCTPYMEHTOM U oTKpomnTe cnucok «Konnposatb LITW» n BbibepuTte LITIA
B HacTpoikax «O6wue > LITN», ecnu oHa 6bina onpefeneHa.

PyKOBOﬂ,CTBO nonb3oBaTend
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Mpumep onsa
npeaynpexpeHus o
NONIOXEHUN
MHCTPYMEHTA

B aTom npumepe paguyc 3agaH kak 0,8 mm, a nonoxenune LTU — [XYZ 20, 0, 400] B
MUINIMMETPax COOTBETCTBEHHO. Takxe MOXHO BblbpaTb «KonuposaTe LITV» B
pacKpblBatoLLeecs MeHo (ecrv Bbl HACTpouSM 3TOT napameTp B pasgene «Obwue -
> U TW»). [Insa 3aBepLUEHUS HACTPONKU HaXMUTE «TpUMEHUTBL» B MPABOM HUXHEM

yriy aKpaHa.

MpepynpexpeHne Ha KHorke «[1ofoXeHne MHCTPyMeHTa» 03HavyaeT, YTo
WHCTPYMEHT He 6bin fobaBneH B pasgene «PnaHew, ANna NOACOEANHEHUS
WUHCTPYMEHTay.

R 2 8 + Q

Robot Limits
Jeint Limits
PFlanes

Tool Pasition
Toal

| Lock | [ apply |

Teol (1 of 3)
Tool Flarge
+ Add Toal

1. Remember to define a tool
+ y Tool Flange

Radiue (max: 300rmm}

Copy TCP [}

Edit Poskion

OTtcyTcTBME NpeaynpexaeHns Ha KHonke «[lonoxeHne NHCTpyMeHTa» O3HavaeT,
YTO MHCTPYMEHT (He cbrnaHeL, ansa noAcoeanHeHnst UHCTpyMeHTa) AobaBneH.

[ Lock | | apply |

Teol (2 of 3)

Toal Flange
Tool_1 ]
+ Add Toal

[+

1 Tedl_1

Radius (max: 300mm}
0.8 rren

Copy TCP Q
B Custom -

Edit Poskion

X 20.0|mm

ki 0.0|mm

z | 400.0/mm

UR18
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I.MepBaa nporpamma

OnucaHue

Mporpamma - 3TO CNUCOK KOMaHp, yka3blBatoLmx poboTy, 4to Aenatb. [Ons
60sbLUNMHCTBA 3a4a4 NPorpaMMMUpPOBaHME BbIMNOSHSETCS C UCMONb30BaHUEM Torbko MO
PolyScope. PolyScope nossonset oby4nTb MaHUNynsTop poboTa nepemeLLeHnto ¢
NMOMOLLIbIO CEPUM KOHTPOJSbHbBIX TOYEK, KOTOPasA COCTaBNAET TPAaeKTOPUIo MaHUnynaTopa.

C nomouubto BKNnagku «epemelleHmne» MOXHO nepemeLlate MaHunynaTop pobora B
Hy>XHOe nonoxeHue. Y1obbl 06yunTb NOMOXEHWIO, NOTAHUTE MaHUNyNsaTop poboTa B
HY>XHO€e MeCTO, yaepxmBas KHornky « CBO6OAHbIN NPUBOA» B BEPXHEN YaCTW NOABECHOIO
nynbTa obyyeHus.

Bbl MOXeTe co3paTtb nporpammy, Kotopast 6yaeT oTnpaBnsATh CUrHanbl BBoAa-BbIBOAA
Ha Apyrue MalluHbl B OnpeaeneHHbIX TOYKax TpaekTopmm poboTa, a Takxe BbINONHATb
Takme koMaHgbl, kak if..then n loop Ha ocHOBe nepemeHHbIX 1 CUrHanoB BBOAA-BbIBOAA.
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YTto6bI OT0 npocTasi nporpamma Afisi AEMOHCTpaLMKM TOro, Kak ferko ncnonb3oBaTth poboT UR.
co3pfaTtb OHa npegnonaraet Hanuune 6e30nacHoON cpefibl U O4EHb aKKypaTHOro nosib3osartens. He
nNpocTyio yBENMYMBaANTE CKOPOCTb MIN YCKOPEHWNE BbILE 3HAUYEHWI MO YyMondaHuto. O6azaTenibHo
nporpammy npoBOAMTE OLEHKY pUcKa nepepj Havyanom paboTbl poboTa.

1. B PolyScope B 3aronoeke NMyTb K dannyHaxmuTte HoBbIM... 1 BbibepuTe
lMporpamma.

2. B pa3zpene Basic (bazoshbin) Haxmute Waypoint (Mytesas Touka 1), 4Tobbl
[06aBuTb NyTEBYIO TOUKY B AepeBO Nporpamm. B AepeBo nporpaMmbl Takxe
pobasnsaetca Moved no ymonyaxutio.

3. BbibepuTe HOBYIO KOHTPOSIbHYH TOUKY M HaxXmute NyHKT KOHTponbHasa Touka Ha
BKnagke «KomaHgpb!».

4. Ha akpaHe Move Tool nepemectute MaHunynaTop poboTa, Haxas CTPENnKU
nepemMeLLeHus.
Bbl Takxe MoXeTe NepeMecTUTb MaHUNynATop poboTa, yaepXuBas KHOMKY
Freedrive 1 noTAHYB MaHUNyNsSTOp po60oTa B HYXHbIE MOSIOXEHMS.

5. Kak Tonbko MaHunynaTop po6oTa 6yaet B nonoxeHuu, HaxmmTe OK , 1 HoBas
nyTeBas To4Yka oTobpa3uTtcs kak Waypoint_1.

BbinonHuTe waru co 2 no 5, 4tobbl cozaatb Waypoint_2.

Bbibepute Waypoint_2 (MyTteBas Touka_2) n HaxmuTe cTpernky Move Up
(MepemecTnTb BBEPX), NOKa OHa He okaxeTcs Bbiwe Waypoint_1 (MyTeBas Touka_
1), 4TOObI U3MEHUTL NOPSIAOK

8. CroWTe Ha MecCTe, yaepXuBanTe KHOMKY aBapMnHOM OCTaHOBKU 1 B HUXHEM
KonoHTuTyne PolyScope HaxmuTe kHonky Play , uto6bl MmaHunynatop poboTa
nepemMeLlancs Mexay nyTeBon TO4Kon_1 1 nyTeBon TOYKOW_2.

Mosapaensiem! Tenepb Bbl CO34anv CBOI NepByto NporpammMy poboTa, koTopas
nepemeLLaeT MaHUNynaTop poboTa Mexay ABYMSA 3aAaHHbIMU NyTEBbIMM
TOYKaMM.

YBEOOMITEHUE

MonoxeHune c ocoboi TOUKOW MOXET NPENATCTBOBATL NepPeMELLEHUNIO
MaHuUnynaTopa po60Ta BO MHOrune rnoJioxxXeHnda U opneHTauunmn, a Takxe
MOXEeT 6110KMpoBaThb NepeMelleHe MaHmnynaTopa poboTa.

* W3berante nepemelLeHns MaHUNynaTopa poboTa B NOMOXeHME C
ocoboi TOYKOMN.

Bonee nogpobHyto nHdopmaumo cMoTpuTte B pasgene «Ocobas
TOYKa».

YBEOOMITEHUE

He HanpaBnsavte poboTa B camoro cebsa unm B gpyrne o6bekThl,
KOTOpble MOTyT MPUYMHATD yLLepb poboTy.

NMPEAYNPEXAOEHUE

He nepecekaiite pabouyto 30Hy poboTa. He nomellanTe nanbupl Tyaa,
rAe OHV MOTYT ObITb 3aLLEMITEHDI.

>

UR18 167 PykoBoacTBO nonb3oBaTtens



(R
11. NepBsas nporpamma UNIVERSAL ROBOTS

1T1.BknanKka «BbinonHNTbY

OnucaHue

Mporpamma

3arpys3ka
HOBOW
nporpamMmbl

Bknagka Run no3BonseT BbINOSIHATb NPOCTbIE ONepaLmmn U KOHTPOSIMPOBaTb COCTOSIHME
BalLero po6oTa. 34ecb MOXHO 3arpyXaTb, BOCNPOU3BOAUTL, MPUOCTaHABNNBATL U1
OCTaHaBnMBaTb NPOrpaMmbl, a TakXe oTCrexmuBaTb NnepemMeHHble. Bknagka
«BbInonHUTL» Hanbosee nonesHa, koraa NporpaMmmMa yxe cosgaHa v poboT roToB K
paboTe.

rporpawma Nepementble

WNma ~ 3HaueHve =~ OnucaHve 3
ABCDE

OcTaHOBNEHo

vnpasnenue

[0 Pokazate Toeko nabparheie nepemenneid]

Ha nanenu Program (Mporpamma) oTobpaxatTcs UMs U COCTOSIHUE TEKYLLEN
nporpamMmsi.

Ha naHenwu «[porpamma» HaxmMmuTe 3arpy3utb NnporpaMmmy.
BbibepuTe HyXXHY0 NporpamMmmy U3 cnvcka.
Haxmunte OTKPbITb 1 3arpy3uTe HOBYH NporpaMmmy.

Mpu BOCNpou3BeneHUN NporpaMmbl 0TobpaxatTcs NepeMeHHbIe (ECrn OHU
€CTb).
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lNepemMeHHble

OnucaHus
nepemMeHHbIX

N3bpaHHble
nepemeHHble

O603HaueHne
n36paHHbIX
nepemeHHbIX
nporpamMmbl

O603HauuTh

Ha naHenu «NepemMeHHble» 0TOGpaxaeTcs CNMCOK MePEeMEHHBIX, KOTOpbIe
NCNONb3YTCA AN XpaHeHUs1 1 0OHOBNEHNSA 3HAYEHWI BO BPEMSI BbINOSIHEHUSA
nporpamMmbi.

* [lporpamMmHble NepeMeHHble NprUHaaexaT nporpaMmam.

* [lepemeHHble YCTaHOBKM OTHOCSTCA K YCTAaHOBKaM, KOTOpble MOTyT ObiTb
paszeneHbl Mexay pasnuyHbiMu nporpammamu. OgHy 1 Ty Xe YCTaHOBKY
MOXHO MCMONb30BaTh C HECKOJIbKMMM NPOorpaMmmamu.

Ha naHenu «lMepemeHHble» 0TOGpaxarTcs BCE NporpamMMHbIe U YCTaHOBOYHbIE
nepemMeHHble B NporpamMmMe B BUAe Cnncka c Ha3BaHMeM, 3Ha4eHNEM 1 ONUCAHNEM
nepemMeHHoNn.

YUTtobbl ,06aBUTL B NEPEMEHHY0 MHAOPMALLMIO, MOXHO 3arofHUTb €€ ONUCcaHue B
crton6bue «OnucaHney. B onucaHnn nepeMeHHoM MOXHO yKa3aTb Ha3HavyeHune
nepemMeHHon 1 (M) ee CMbICI 418 0NnepaTopoB, UCMOSb3YIOLWMM 3KPaH BKIaaKu
«BbINOMHUTBLY, U (UNK) APYrMX NPOrPaMMUCTOB.

[nuHa onncaHusi nepeMeHHoin — makcumym 120 cumBOSIOB, OHO OTOGpaxaeTcs B
ctonbue «OnncaHne» cnucka NepemMeHHbIX Ha SKpaHe BKNaaky «BbInofHUTbY» 1 Ha
3KpaHe BKnagku «lepeMeHHbIe».

OT06pa3nTb BbibpaHHbIe NepeMeHHble MOXHO, UCnonb3ys dyHKumio MNokasaTb
TOJIbKO U36paHHbIe NepeMeHHbIe.
YT106bI NOKa3aTh M36paHHbIE NEPEMEHHbIE

1. B pasgene MNepemeHHble ycTaHoBuTE driaxok Moka3aThk ToNbKO u3bpaHHble
nepeMeHHble .

2. YcraHosuTe hnaxok MokasaTb TonbKo 3GpaHHble NepeMeHHbIe elle pas,
yTOObI MOKa3aTb BCe nepemMeHHble.

HasHaunTb n3bpaHHble NepeMeHHble Ha BKaake « BbINoNHUTbY Hernb3s — 30echb UX
MOXHO TOJTbKO 0TO6pa3unTb. HazHauyeHne n3bpaHHbIX NepeMeHHbIX 3aBUCUT OT TUNa
nepemMeHHoNn.

1. B 3aronoske HaxmuTe Nporpamma.
lMepemeHHble nepeuncneHsl B pa3gene Variable Setup.
BblibepuTe HyXXHble NepeEMEHHbIE. [
YcTtaHoBuTte chnaxok U36paHHaa nepemMeHHast.

HaxmunTe BbINONHNTb 1 BepHUTECH K 0OTOBpaXXeHWI0 NepeMEHHBbIX.

1. B BEepxHEM KOSNOHTUTYSIe HAaXMUTE NYHKT YCTaHOBKA.

npeanoYTuTesibHble 2. Bpaspene «O6uiee» BbiGepuTe MNepemeHHbie.

nepemMeHHble
YCTaHOBKU

lMNepemeHHbIe NepeyncneHsl B pa3aene YCTaHOBOYHbIE NEPEMEHHbBIE.
Bbibepute HyXHble NepeMeHHble. [,
YctaHoBuTe conaxok U3bpaHHaa nepeMeHHas.

HaxmuTe BbINONHUTB 11 BEPHUTECH K OTOOPaXeHUo NePEMEHHbIX.

UR18
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CBepTbiBaHue u
pa3BepTbiBaHue
cTton6ua
«OnucaHue»

CBepHyTbIi
cronbel,
«OnucaHue»

PazBsepHyThii1
cTonbel,
«OnucaHue»

Mpn Heo6X0AMMOCTH ONMcaHne NepeMeHHON 3aHMMAaET HECKOSIbKO CTPOK, YTOObI
BnucaTtbcs B cTonbel,. CBepHyTb U pa3BepHyTb cTonbel, «OnucaHme» MOXHO C
NMOMOLLbIO KHOMOK, MOKa3aHHbIX H1XE.

CsepTbiBaHue 1 pa3BepTbiBaHue ctonbua «OnucaHne»

1. KHonka 1‘” cBepTbiBaeT ctonbel, «OnucaHmey.

2. KHorka ".II pa3BepTbiBaeT cTonbel «OnucaHmey.

Program

myProgram2

Status

Stopped

Centrol

O Normal

Program

myProgram

tatus

Running

Control

O Running

Variables
Name - Value - 4
avCycleTime 5451 ~
counter_1 £]
counter_2 0
cycleTime 210,125
discardedParts 3
errorDetectedl True
errorDetected? False
lastError "Device jam"
maxCycleTime 7.234
pickupPosition p[0.14397, 0.43562, 0.59797, -0.00122, -3.1167, 0.0389]
preparedPartsl 30
preparedParts2 43
produceditems 12
subCountl 4
subCount?2 13
totalParts 5]
v
O Show anly favorite variables

Variables
Name - Value
avCycleTime 5451
counter 1 3
counter_2 0
cycleTime ATl
discardedParts 3
errorDetectedl True
errorDetected? False
lastError "Device jam"
maxCycleTime 7.234
preparedParts1 30
preparedParts2 43
produceditems 12
subCountl 4
subCount2 13
totalParts 75

O Show only favorite variables

Simulation .

~ Description 3

Average time for producing one item (min) N

Measures time to produce the current item
(sec)

Total number discarded items

Machine 1 has an error

Machine 2 has an error

Type of latest encountered error

Maximum time for producing one tem (min)
Number of parts prepared by Machine 1
Number of parts prepared by Machine 2
Total number of produced items

Total number of prepared parts

Simulation .

PyKOBO,EI,CTBO nonb3oBaTend

170

UR18

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



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

R
UNIVERSAL ROBOTS 11. Mepeas nporpamma

YnpasneHvne  [laHesnb ynpaBneHus No3BoMnsSeT yNpaBnaTb 3anyLieHHON NporpaMmmon. 34eck MOXHO
BOCMPOU3BOAWTb, OCTaHaBNM1BaTb, IPUOCTaHaBNNBaTb U BO30OHOBNSATH NporpaMmy,
UCMonb3ys KHOMKW, NMepeYncreHHbIe B Tabnuue HUXe:

* KHoOMKu BOCrnpoun3seaeHna, npuoCcTaHOBKU U BO300OHOBIEHUSA 00 bEOUHEHBI.

* KHonka BOCrnpounsseaeHnda MeHAeTCA Ha KHOMKY NMpnoCTaHOBKU, KOrga nporpamMmmMa
BbIMOJIHAETCA.

* KHOMKa npnocTaHOBKM MEHAKOTCA Ha KHOMKY BO30OHOBMEHMUS.

KHonka LenctBue

VicnonHeHne nporpamMmmbl

1. B pasgene Control (YnpaBneHue)
HaxmuTe Play (BocnponsseaeHve
1), 4ToObI 3aMNYCTUTL NPOrpamMmmy c
camoro Havana.

Play

UT06bl BO306HOBUTL NMPUOCTAHOBMEHHYHO
nporpammy

Bo3o6HoBUTL 1. HaxmuTe Bo306HOBUTB , YTOGI

NPOAOXUTb 3aMycK
NPUOCTAHOBNIEHHON NPOrpammeI.

OcTtaHoBKa nporpammbl

1. Haxmute OrpaHuuuTens , 4Tobbl
OCTaHOBUTb 3aMyLLEHHYHO

Cron nporpammy

Bbl He MoxeTe BO306HOBUTL
OCTaHOBJIEHHYO NpOrpammy.
Bbl MoxeTe HaxaTb BocnpoussecTtu
, 4TOGbI NepesanycTuTb NporpaMmy.

MprocTaHoBKa NporpaMmbl

1. HaxmuTte May3a, 4tobbl
NMpUOCTaHOBWTL NMPOrpamMmy B

Maysa o
onpeneneHHbli MOMEHT.

O
>
o
o

Bbl MOXeTe BO306HOBUTL
NMPUOCTaHOBIIEHHYIO MPOrpaMMmy.
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.2Z.MepemecTnUTb poboTa BNonoxeHne

OnucaHue Ncnonb3yinTte akpaH NMepemecTutb po6oTa B NONOXEHUE, ECNU MaHWUMynATop poboTa
HeobXoAMMO NepeMecTUTb B ONpeaeneHHoe HadanbHoe NoNOXEHNE Nepes TEM, Kak
3anycTuTb NporpamMmy, a Takxe AJ1sl nepeMeLLeHnsa MaHunynaropa pobora K
KOHTPOJSbHON TOYKE NPU N3MEHEHMUN NPOrPaMmbl.

B Tom cnyyae, ecnu akpaH NepemectuTtb po60Ta B NOMOXEHUE HE MOXET NEPEMECTUTL
MaHuNynATop poboTa B HavarnbHOE NONIOXEHWE NPOorpaMmbl, MaHUMYNATOP
nepemMeLLaeTcs B NMOMOXeHWe NepBoi KOHTPOSbHOWM TOUKW AepeBa NporpamMmbl.
MaHunynsTop poboTa MOXET NepemMecTUTLCA B HEMPaBUbHOE NMOMOXEHNE, eCru:

* TCP, nonoxeHune Npu3HakKa unu roJjioxeHne I'IyTeBOVI TOYKM nNepBoro
nepemMeLlleHna n3MeHAeTCA BO BpEMA BbINOJIHEHUA NMporpamMmbl nepen
BbIMOJIHEHMEM NEepBOro xoaa.

* [lepBasd nyTeBas TO4Ka HAXOAMTCSA BHYTpM y3na AepeBa nporpamm If unum Switch.

OocTyn K aKpaHy 1. HaxmuTe Bknagky «BbImonHUTb» B BEPXHEM KOMOHTUTYIIE.

neépemelleHunn 2. B HWUXHEM KOJIOHTUTYSe HaxmuTe BocnponsBecTy, 4Tobbl nepeiiTy Ha aKpaH

po6oTa B MepemecTtutb pob0oTa B NOSIOXEHNUE.

nonoxexue 3. Ytobbl paboTaTb C aHUMaLMEN U HACTOALLMM POOOTOM, CrefynTe MHCTPYKLMAM
Ha aKpaHe.

MNepemectuTb Ynepxusas , nepemectute poboTta B NONOXEHHUE: , HTOObI NEpEMECTUTL

po6oTa B MaHunynsaTop poboTta B UCXOAHOE NosnoxeHne. AHUMUPOBAHHbIA MaHUMYNATOP

po6oTa, oToBGpaxaemblil Ha 9KpaHe, NOKa3bIBaET XeraeMoe ABUXeHNe, KOTopoe
[IONMXHO 6bITb BbINOMHEHO.

YBEOOMITEHUE

CTonkHOBeHWe MOXeT NoBpeanTb poboTa unu gpyroe obopynoBaHue.
CpaBHUTE aHMMaLMIO C NOSIOXKEHNEM pearibHON poboTU3NPOBAHHOW
pyKK, 4TOObI y6eamTbes, 4To pob0oTU3MpoBaHHasn pyka MoxeT
6e30MacHo BbINOSHATL ABUXEHWNE, HE CTaNKMBAsiCb C KAaKUMU-NN6o
NpensTCTBUSMU.

Bpy4Hyio Haxmute Manual (PykoBoacteo 1), 4Tobbl mony4nTb A0CTYN K 3kpaHy Mave (2
MepemelueHne 3), rae MmaHunynsaTop pobota MOXHO NepeMeLLaTh C MOMOLLbIO CTPENOK
Move Tool (lMepemeLlLeHne NHCTpyMeHTa) U/UNN HAaCTPOUTb KOOPAMHATbI NONOXEHUSA
WHCTPYMEHTA U MOSTIOXEHNS COEAUHEHNS.
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11. MNepBas nporpamma

1.3.cnonb3oBaHne Bknaakum «Mporpamma»

OnucaHue Ha Bknage «[porpamma» MOXHO co3aaBaTh U pefakTMpoBaTh NporpaMmbl poboTa.
30ech Bbl HangeTe ABa OCHOBHbIX pasaena:
* B neBon yacTtu HaxogaTcA y3nbl, KOTOpble MOXHO J06aBNATL B NporpaMmmy
poborTa.
CneBa Bbl HanaeTe packpbiBatoLmecs cnuckn « OCHoBHbIeY, «PacluMpeHHbie» 1
«llabnon».
* B npaBow yactu npuBefeHa KoHurypauus y3nos, Kotopble o6aBnsaTCcA B
nporpammy.
30ecb MOXHO NCNoNb30BaTb NapamMeTpbl «KomaHaa», «I'paduka» n
«lMepeMeHHbIey.
> [w| Mporpasna posara 376Ch MEPHO 83O pAMPOSET POBOT HA SEMOTHEHWE 332"
Mouck 3 - <nycTon=> Y706kl 3aNporpaMminposaTs poBoT, BuBpaTs Yaas M3 CNHCKA Y3M0B, U OHW NOABATCA B flepese
Aporpae
Yeunue
FE— ucn:yamm Jlepeso nporpamm o
OTcnexusaHne v
KoHBeliepa
3aBWHYMBaHVNE
] 3
48 S XxBBRT
[0 Aobaenerne nocaeaosaTensHoCTH «nepea sarycKoms
[M Beckoreursii yukn Aporpamus!
43 XBEm
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HOepeBo
nporpamm

Jdo6aBneHue
y3noB
nporpamMmbl

[epeBo nporpammbl CTPOUTCA Mo Mepe A06aBMeHUs Y30B B Nporpammy.
Ha Bknagke «KomaHza» MOXHO HacTpouUTb paboTy A06aBMNEHHbIX Y3MOB NPOrpaMMbl.

L X Hactpoiica nepewormuix KoHTponkHan Touka
— 3 0 e oy [zl
4 @ start
e s »O A _ ah
NaneTnpeeaHne 6 Qe 1
7 ®c
KoHgeiiepa g op
9 ®E

Jasursanie

(@ ocraroants & 3oi Touke [06uwime napameTpu -

O eyrosoe mawxenme ¢ paguycom KOPOCTh CoMneHeHMA

KOpeHNE CouneHeHns

PeS——

000 @

* [porpamma He 3anycTUTCs, ecrnv AepeBo NporpamMmmbl MyCTO I COAEPXUT
HenpaBUiIbHO HAaCTPOEHHbIE Y3Tibl.

° Henpasmano HACTpPOEHHbIE Y3Iibl NporpamMmbl BblgesieHbl XeNTbIM LIBETOM.

° I'IpanmbHo HACTpPOEHHbIe Y3Jibl MpOorpamMmmbl BblaeJEHbI 6enbim LBETOM.
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11. MNepBas nporpamma

MHauKauma
BbIMOJIHEHUSA
nporpammbil

Mowck

Yeusme
NaneTupoganne

OTcnexusanme
KoHBeliepa

33BUHHMBAHNE

© ©® W e om s ow o e

X Hacrpoiika nepemennbix
¥ Nporpamua pobota
@+ Move)

@ start

=@ A

@s

®c

op

®@c

48 X BRBAT;

Cnepautb 3a X04,0M NporpamMmel poboTa (Hanpumep, ecrnv oHa 60sbLias) MOXHO Mo
aKTMBHOMY Y311y NporpaMmmbi.

Mepeuennuie

PUKCMPOBEHHO® NONOXK... ¥

KoHTponbHas To4ka

[Z]e

| penaxmuponams pacnonoweme |

Nepemectnts coga

[oBuwe napamerpu -

@ ocranosurs & sToi Touke

O kpyrosoe amsenne ¢ paauycom KOPQCTh COMNEHEHUA

KOPEHNE COYNEHEHNA

Robasnrs unt

000 @

BbinonHsiemMbIn y3en nporpammMebl 0603Ha4YaeTca ManeHbKMM 3Ha4YKOM PAAOM C Y3ITOM.
CuHel CTpenkon BblAenaeTcs NyTb BbINOMHEHNs nporpammbl B,

Ecnn HaxaTb 3Ha4oK Q B yrny nporpamMmbl, BblloJiIHAeMaA KOMaHAa 6yueT
OTCnexmBaTbCA.

KHonka Mouck

Takxe MOXHO HaTK onpeaeneHHbli y3en nporpaMmmMbl UM Komanay. 3710 yaobHo,

Korgay sac o6beMHas nporpamMmma ¢ MHOXeCTBOM Pa3JIN4HbIX Y3J10B.

UR18
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11.4. MaHenb UHCTPYMEHTOB AepeBa NPorpamm

Onucaxue Pa6oTaTb ¢ y3namu, fo6aBfieHHbIMY B AEPEBO MPOrpaMMbl, MOXHO C NMOMOLLIbIO 3HAYKOB
B HUXXHEW YyacTu aepesa.

3Hauku Ha [na nameHeHns gepesa NporpaMm UCNONb3yMTe NaHerb MHCTPYMEHTOB B HUXHEN
naHenu yacTu AepeBa nporpamMmm.

MHCTPYMEHTOB

«depeBo

nNporpamMmbi»

OTMEHUTb nnu BEPHYTb UBMEHEHNA B

OTmMeHa 1 noBTOp
KOMaHAax.

MepemelleHne

MI3MeHUTb NoNoXeHue y3na.
BBEPX W BHU3

BblpezaTb y3en U NpUMEHUTb €ro B APYroM

e m Xa@apN J

BbipezaTtb OencTBUM (Hanpyumep, BCTaBUTb €r0 B
OpYrom MecTe B epeBe Nporpammbl).
CkonvpoBaTb y3en 1 MPUMEHUTb €ro B
rom AencTBUM (Hanpumep, BCTaBUTb
KonupoBaTb Aapy A (Hanp P
€ro B pyroM MecTe B [iepese
nporpamMmeil).
BcTaBuTb y3en, KOTOpbIN Bbl 3apaHee
BcTtaButb
Bblpe3anuv unv cKonupoBanw.
Ypanutb Ypanutb y3en u3 gepesa nporpaMmmel.
gm==as . CKpbITb OnpefeneHHbIe y3rbl B AepeBe
CKpbITb o ! P P y P

nporpaMmbi.

BbINOMHUTL MOWUCK MO AEPEBY NPOrpamMMbl.
[ns BbIxoJa 13 Nnoucka HaxXmuTe 3Ha4yoK

X

KHornka lMNounck

ol
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11.5.Mcnonb3oBaHue BbiIOpaHHbLIX Y3108
nporpammobl

OnucaHue

3anyck c
BbIOpaHHOro

3anycTuTb Nnporpammy poboTa MOXHO € J1060ro y3na B iepeBe Nporpammel. ATo
yAao6Ho, Koraa Bbl TeCTMpyeTe nporpammy.

Koraa po6oT B py4HOM pexume, Bbl MOXETE pa3peLLmnTb 3anyck NporpamMmmbl C
BbIGpPaHHOro y3na unv 3anycTuTb BCO MPorpaMmy ¢ CamMoro Hayana.

KHonka «BocnpoussecTu» B HUXHEM KOMOHTUTYJS1e MO3BOMSAET 3anycKaTtb
nporpamMmy pasnuyHbiM 06pa3om.

Ha pucyHke Huxe BbibpaHa kHomnka BocnpouasecTtu n otobpaxaetcsa Bocnp. ¢
BblGpaHHOro.

B e Kypran et

Mepewmeuenue

" MepemeLuenme

1
KoHTponeran 2 |V nporpamma pobota YKaXUTe, Kak poBOT ByfieT NepemeLIaTsCs MexY MPOMENYTOUHbIMU TOuKaMM,

TouKa

3 ¢ b Move) TpuBEAEHHbIE HIDKE 3HAHEHWS OTHOCHTCH KO BCEM NP UBEACHHHIM HIDKE KOHTPOIbHEIM TOYKAM 1 33BUCHT
4

Hanpasnetine © Konrp_rouxa_t 0T BHI6paHHOrO TINa NepemelleHR

Oxupanne MonoxeHue OBu>xeHue

YeTaHoBNTE Hetans Ynpasnerne pawkerven

ocrosarme <] [m— <]
———

veTanoska LTI KOPOCTE CoMTeHeHMS

J—— VcnoassosaTs akTusHyio LTV v 60| sc

I VeKopeHue couneHenis

80| °/c?

KommenTapuii !

Manka
[ Vicnone3sosanue yraos counerermi

Sapate

nonesHyto Harp

Bocrp. ¢ Havana
Nporpamma pobora

Bocrp. ¢ BeiBpaHHoro
000 @

* Tporpammy MOXET 3anyCcTuTb TOJLKO C y3r1a B iepeBe NporpamMmmbl poboTa.
KomaHga Bocnp. ¢ BbIGpaHHOro octaHaBMBaeTcsl, ecriv nporpaMmmy ¢
BbIGPaHHOrO y3na 3anyCcTuTb Heflb3s.

Ecnv npu BocnpoussegeHMn nporpaMmbl ¢ BbIGpaHHOMo y3na
ob6HapyxuBaeTca HeHa3HaYeHHas nepeMeHHas, nporpaMmMa Takxe
OoCTaHaBnuMBaeTCcHa U Noka3biBaeT coobLyeHne 06 owmnbke.

* KomaHay Bocnp. ¢ BbIGpaHHOro MoXxHO MCnosnb30BaTh B NoAnporpamMme.
BbinonHeHue nporpaMmbl npekpaLiaeTcs no OKOHYaHUW NOANPOrpaMmbl.

* Vcnonb3oBaTb Bocnp. C BbI6paHHOFO C NOTOKOM HeNb3A: NOTOKN BCerga
Ha4YMHaKTCA C Ha4ana.

BocnpousseaeHue 1. B pgepeBe nporpammbl BolbepuTe y3er.

nporpamMmmsl ¢

BbIOpaHHOro y3sna

B HMXHeM konoHTUTyne Haxmute BocnpoussecTu.

w

HaxmuTte Bocnp. ¢ BbiGpaHHOro — nporpamma GyaeT BocnpousBeeHa ¢
y3na B iepese Nporpammbi.

UR18
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Mpumep OcTaHoBMEHHY0 NporpaMmmMmy MOXHO BO306HOBWTL C ONPeAENeHHOro yana.

11.6.Mcnonb3oBaHMe 6a30BbIX Y310B NPOrpamMmmbl

OnucaHue OCHOBHbIe NporpaMmHbIe Y3ribl UCNONb3YHTCA A5 CO34aHNUs NMPOCTbIX NPUMOXEHWUIA Ans
po6oToB. HeKOTOpble OCHOBHbIE NPOrpaMMHbIe y3J1bl TakXe UCMOSIb3YTCs Ans
ynopsiAoYMBaHusi NporpaMMbl poboTa 1 4o6aBneHus B Hee KOMMEHTapreB. OTO MOXeT
6bITb 04EHb MON1IE3HO, 0COBEHHO €CNM NMporpaMma ob6LemHasi.

11./.Ba3oBble y3abl nporpammsbl.llepemeu,eHune

OnucaHue KomaHpa «MNepemelleHne» no3BossieT nepemMecTutb poboTta n3 Touku A B ToUky B. To,
Kak poboT ABMXETCSH, BaXHO ANA BbINoOnHAeMon um 3agayn. lNMocne pobaBnenns B
hepeBo nporpaMmbl KOMaHabl «[lepemMelleHune cripaBa Ha 3KpaHe NoABUTCS
COOTBETCTBYHOLLAA NaHeNb. AnNeMeHTbl Ha NnaHenu «lepemelleHne» No3BonAT
HacTpouTb paboTy yHKLMKN «MepemelleHne» n COOTBETCTBYIOLLEN KOHTPONbHON TOYKMN.

HacTtpoiku [na ABUXEHWUI 3TUX TUMOB UCMOSb3YOTCA Takne obLme napameTpsbl, kak
CKopocCTHU MaKcuMarsibHasi CKOPOCTb COMSIEHEHUSI U YCKOPEHNE COYNTEHEHMS.
Cruise

Deceleration

Speed

Acceleration

Time

1.1: TNpogbunb ckopocTu 458 ABuXeHns. KpuBas pa3aerieHa Ha Tpu cerMeHTa:
YCKOpeHue, nepemeLLeHne n 3ameaneHme. YpoBeHb ¢ha3bl KpercepCcKow 3a4aeTcs
HacTpPOVKOU CKOPOCTU [IBUXEHUS, a KpYTU3Ha ¢ha3 yCKOPEHUS U 3aMeEATIEHUS
3apaetcs napameTpoM yCKOPEHUS.
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OptiMove — 310 (pyHKUMS yNpaBrieHns ABUXEHNEM, KOTOpas ONpeaensaeT CKOPOCTb U1
ycKopeHue poboTa, CoOXpaHss Npy 3TOM annapaTHble orpaHMyeHmns. ATo 03HaAYaEeT, YTo
onTnmMmanbHoOe gBnXxeHune p060Ta He BbIXOOUT 3a Tpe6yeMb|e npenernbl.

3necb 100% — 3TO MakcMManbHbIN MPOLLEHT CKOPOCTU Y YCKOPEHWS B Mpeaenax anmnapaTHbIX
OrpaHn4eHun.

2 ¥ Mporpamma pobota ~ nepeMemeH“e Move] A
3 ¢ ) frove amirT, Kt POGOT GyAST MopENSUAGT LG WA MO TOSHAMY TOMKEN

@© Kowtp_toura_l MpueeA_HHEIE HIKE 3HEYEHMA O THOCATCA KO BCEM NPKMBEASHHEIM HUME KOHTRO/EHEIM TO4KEM W 33BNCAT
OT BLEPAHHOr0 TUMa NEPEMELLEHIA,

== YCTaHOBMTL

¥eunue

0.
B| onusane MonoxeHne OBuxxeHue

OeTane YnpaeneHne 4BMMeHUEM
© ocTanos

4
5
5

ManeTupoBaHue 7 [ scnnusawee oxHo
8
9

OTcnemnsaHue
KoHBeliepa

‘OcHuBaHv\e - ‘ Kaaccneckoe - ‘

@ KoumeHTapui
VeTaHoBKa LTK o
10 @ mm fanka u KOPOCTb COHIEHEHNA

11 - <nycToii>

SaBUHUNBAHUe
cnone30BaTE aKTHBHYI LTI v ‘ 60| °fe

412 9 & umkn I VCKOpeHNe coYneHeHus

13 = <nycroi=> Ei0| e
14 L. Buzos
15 3= var_2=2 *force()

16 b Ecm.

[ Wcnenesosanne yraos couneHenHni

17 - <nycToir>

18 B cuenapuii
19 % Nepexnosarens ..
20 O raimep_1
21 § [l Paznoxute

22 @® HauanenoeNono_1

O e

KomaHgb! KomaHga «MNepemelleHne» ynpaenseT ABnXeHnem poboTta C MOMOLLbI0 KOHTPOSbHbIX

nepemelleHus TOYEK.
KoHTponbHble TOYKM f,06aBnsOTCA aBTOMaTMYECKU, Koraa Bel fobaBnseTe B
nporpammy KomaHgsl «lepemeLleHvey.
Takxe «[NepemelleHne» NO3BONAET 3aaTb YCKOPEHMWE Y CKOPOCTb [ABUXEHUS
MaHUNynsATopa poboTa MeXay KOHTPOSIbHLIMU TOYKaMMU.

Po6oT nepemelLaeTcs, UCMONb3Ys YETbipe KOMaHAbl NepeMeLLeHus, ONMCaHHbIE B
cneaylowmx pasgenax:

* Moved, Huxe
* Movel, Ha TUTYNbHOW CTpaHuULE
* MoveP, Ha cTpaHuLe 181

* Kpyrosoe[lpuxeHue. Ha cTpaHuue 181

MoveJ, KomaHnga Moved obecneunBaeT gBuXeHne U3 To4kn A B TOUKY B onTumManbHbIM Ans
poboTa o6pa3om. TpaekTopusi ABUXEHUSA MOXET ObITb HENMHENHOW, HO OHa ByaeT
ONTUMarsibHOM C y4€TOM Ha4asrbHOro M KOHEYHOIO MOSTOXEHWUSI COYNTIEHEHWIA.
Moved ucnonbayeTcs Ans BbINONHEHNSA ABUXEHNI, KOTOPbIE pacCYnTaHbl B
NpocTpaHcTBe 0606LLEHHbIX KOOpAMHAT MaHunynsaTopa pobota. CouneHeHus
KOHTPONMPYOTCA TakuM 06pa3om, YToObl 3aBEPLUNTbL NEpPEMELLEHNE OAHOBPEMEHHO.
[Mpyn TakoM TuNe ABUXEHUSI TPAEKTOPUA MHCTPYMEHTa UMeeT (hopMy KpUBOM.
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[Job6aeneHune
MoveJ

[Job6aBneHue
Moved ¢
OptiMove

lNMpumeHeHne
YHKLMUK
«Mcnonb3oBaHue
yrnos
COYSIeHEeHU»

Movel,

[JobaBneHue
MovelL

1. B pnepeBe nporpammbl poboTa Bblbepute MecTo, Kyaa Hy>XHO [,o6aBUTb KOMaHay
«[NepemelleHney.

2. B pazpgene «OcHoBHble» Haxmute kKHomnky MNepemelleHue: 6yaet nobaeneH ysen
nepemeLleHnss BMecTe C KOHTPOSIbHOW TOYKOW.

BbiGepuTe y3en nepemMeLleHus.

B packpbiBatoLLieMcs MeHo BbibepuTe Moved.

1. B aepeBe nporpammbl po6oTa BbibepuTe y3en nepemMeLLeHns U KOHTPOJTbHO
TOYKU.

B packpbliBatoLLeMcs MeHio «YnpaBneHue aABnxeHnem» Bblbepute OptiMove.
3apanTe CKOPOCTb C MOMOLLLbHO MOM3YHKa.

YT06bI CBA3aTbL HACTPOWKN Mexay coboi, BbibepuTe nyHKT HopmupoBaHHoe
yckopeHue.

UTO6bI U3MEHSATL HACTPONKN HE3ABUCMMbIM 06pa30M, OTKIIOUMTE
HopmupoBaHHoe ycKopeHue.

Onpefenss KOHTPOSbHY TOUKY C nomMoLlbto Moved, BMecTo TpexmepHoro
NMOJTOXEHMSA MOXHO BKITIOUNTb (DYHKLMIO «/ICnonb30oBaHue yrinoB COUNIEHEHNIY.

KOHTpOrbHbIE TOYKM, ONpeaeneHHble C MOMOLLbO yHKLUMM «/cnonb3oBaHue yrios
COUNeHEHUIM», He U3MEHAIOTCA NPU Nepeaaye NporpamMmmbl Mexay pobotamu. 3To
yao6HO, eCnin Bbl yCTaHaBNMBaeTe NporpaMMy Ha HOBOro po6oTa.

Mpu BbIGOPE hYHKLUMK «/cnonb3oBaHMe YrioB COMNIEHEHUN» 06LEKT U BapUaHThI
LT ctaHOBATCA HEQOCTYMHbLIMU.

KomaHnaa Movel obecneunBaeT ABrxXeHNe U3 ToUkK A B TOUKY B no npamon nuHum.
Movel ucnonb3yeTcst AnNA NMMHENHOrO NepeMEeLLEHNSA LEeHTPanbHOW TOYKN MHCTPYMEHTa
(LITW) mexay KOHTpOmbHbIMM TOYKaMK. ATO 03HAYaeT, YTo Kaxaoe CoefuHeEHne
BbINONHsAET 6onee CrnoxHoe ABuxeHne, YTobbl yaepXuBaTb UHCTPYMEHT Ha NPSIMOM
nyTu.

HobaeneHne Movel aHanorn4yHo nobasneHuto Moved.
1. B pepeBe nporpammbl poboTa Bbibepute MecTo, Kyaa Hy>XHo fobasuTte Movel.

2. B pa3pene «OcHoBHble» Haxmute «llepemelyeHmne» n B packpbiBatoLEeMCs
MeHIo BbibepuTe Movel.

[o6asneHune MovelL c OptiMove Takxe aHanornyHo fo6asneHuto Moved ¢ OptiMove.
BbibepuTe y3ern, a 3aTeM B pacKpbIBaLLEMCH MEHIO «YNpaBneHne ABNUXEHNEM»
BblibepuTte OptiMove.
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MoveP, KomaHnaa MoveP obecneunBaeT AB1XeHUE MeXAY KOHTPOSIbHbIMU TOUKaMU C
NOCTOAHHON CKOPOCTbIO.
[ns obecneyeHns NOCTOAHHOW CKOPOCTY BKITIOUYEHO KPYroBoe ABUXEHNE MeXAay
KOHTPOSbHbLIMWN TOYKaMMW.

Jo6aBneHue Hob6asneHne MoveP aHanorunyHo gobasnenuto Moved n MovelL.

MoveP 1. B pepeBe nporpammbl poboTta Bbibepute MecTo, Kyaa Hy>XHo fobasuTtb MoveP.

2. B pa3zpgene «OcHoBHbIE» HaxXMuTe «[lepemMelleHne» 1 B paCKpbIBatOLLLEMCS
MeHto BblbepuTe MoveP.

[ob6aeneHne MoveP c OptiMove Takxe aHanorn4yHo gobasneHuto Moved ¢ OptiMove.
Bbibepute y3er, a 3aTeM B pacKpbIBaOLLEMCH MEHIO «YMNpaBrneHne ABUXEHNEM»
BbibepuTe OptiMove.

Moppo6Hee ®yHkuma MoveP ncnonb3dyeTca Ans IMHEWHOIO NepeEMELLEHNS] MHCTPYMEHTa C
NMOCTOSIHHOWM CKOPOCTbO C BbIMOSIHEHMEM KPYroBOro ABUXEHWUS U NpefHa3HavyeHa ons
BbINOMHEHUS psifia onepaumin 06paboTku, HanpuMep HAHECEHUS KIest UK pachblieHns.
Pa3mep pagnyca 6neHga no ymonyaHuio aBnsaeTcs obLmmM 3Ha4YeHnemM Mexay Bcemm
nyTeBbIMU TOUKaMK. MeHbLUee 3HaYeHne caenaeT NoBOPOT NyTn 6onee peskum, Toraa
Kak 6ornee BbICOKOE 3Ha4YeHWe caenaeT nyTb 6onee nnaBHbIM. [loka MaHunynsaTop
poboTa nepemeLLaeTcs no nyTeBbIM TOYKAM C MOCTOAHHON CKOPOCTbIO, 6510K
ynpaeneHus poboTta He MOXeT XAaTb HM onepaluv BBoAa/BbIBOAA, HU AEACTBUIA
onepaTtopa. OTO MOXET OCTaHOBUTb ABUXEHWNE PyKM poboTa Unn BbI3BaTb OCTAHOBKY

poborTa.
Kpyrosoe[lBuxeHue. KomaHpa «Kpyroeoe[lBuxeHne» co3naeT KpyroBoe ABUXEHUE MO NONYyKpyry.
KomaHay «Kpyrosoe[lBrxeHne» MOXHO A06aBUTb TONbKO C nomollbio MoveP.
[do6aBneHue komaHabl 1. B aepeBe nporpammbl poboTa Bbibepute MecTo, Kya Hy>XHO fo6aBUTb
«prFOBoe,U,BVI)KEHVIe» KOMaHay «nepeMeLU,eHVle».

2. B pa3pgene «OcHoBHble» HaxmuTe [NepeMelteHne.

B nporpammy BMecTe € y3rnoM nepemMeLleHnsa dyaet pobasneHa
KOHTpPOJbHas TOYKa.

BbibepuTe y3en nepemeLLeHus.
B packpbiBatolLiemMcsi MeHto Bblibepute MoveP.

HaxmuTe kHomnky [106aBUTb KPYroBo€e ABUXEHME.

o gk~ w

BbiGepurTe pexumM opueHTaumu.
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Moppo6Hee

Po60T HauHaeT KpyroBoe [ABUXEHMWE U3 CBOErO TEKYLLENO NOMOXEHNUS UK
WCXOAHOMN TOUKM, MPOXOAMT MPOMEXYTOUHYHO TOUKY, YKa3aHHYIo Ha ayre
OKPYXHOCTU, 1 KOHEYHYH0 TOYKY, KOTOPOW 3aBepLLaeTCs KPYroBoe ABUXEHME.
[nsa pacyeta opMeHTaumMm MHCTPYMEHTA B iyre OKPYXXHOCTW UCMOSb3yeTCs
O[VH U3 PEXUMOB.

Pexum MoxeT 6bITb:

¢ DOUKCUPOBaHHbIN: AN onpeaeneHns opueHTauum MHCTpyMeHTa
MCMONb3YyETCH TONbKO MCXOOHAsA TOYKa.

° HeorpaqueHHbM: ona onpegeneHna opueHTaumn MUHCTpyMeHTa B
HeorpaHn4eHHoM pexmnme Ha4valribHada TO4YKa npeo6pa30|3b|BaeTc;| B
KOHEYHYI TOYKY.

N

~ MepemewseHneKpyra

a P
KOHTPOHbIM TOSKaN: KOHTPOTHaR TONK N1epen AN\
@ |V Nepeveuennekpyra ya7owm CircleMove, KoHTPORbHaS ToKa (1), ViaPoint -3

1 t(3),

NaneTuposanne

Orcnexusaime
KoHaefiepa

SasuruaaHme

2 & nepexmosarens

235 xEBEZ

Mcnonb3oBaHue

yHKUUK
«YcTtaHoBka LITU»

YcraHoBka LT B
«[lMepemeLeHnmn»

Ota HacTpovika no3sonsaeT nameHnTb LITY BO Bpems BbIMONHEHMSA NporpaMmbl. 3TO
yao6Ho, ecnin nporpamme poboTa Hy>XHO B3aMOAENCTBOBATL C Pa3fInYHbIMU
obbekTamu.

Cnocob aBuxeHus poboTa HacTpamMBaeTcs B 3aBUCUMOCTH OT Toro, kakasi LI T/
BblOpaHa aKTUBHOMN.

UrHopupoBaTb akTuBHbIN TCP no3sonseT perynvpoBaTb 3TO ABMXEHME NO
OTHOLUEHMIO K hraHLy MHCTPYMEHTA.

1. Mepengute Ha akpaH Bknagku Program (Mporpamma), 4tobbl yCTaHOBUTb
TCP, ucnonb3ayemblii 4151 NyTEBbIX TOYEK.

2. B pa3pene Command (KomaHpa) B pacKpbiBaloLLEMCA MEHIO CripaBa
Bbl6epuTe Move type (Tun nepemeLleHuns).

3. B pasgene Move (lMepemectuTtb) BbiGEPUTE ONUMIO B pacKpbIBalOLLEMCS
meHto Set TCP (YcraHoButb TCP 1).

4. Bblbepute UcnonbaoBatb akTuBHbIN TCP nnu Bbibepute
nosib3oBaTesnbckuin TCP.
Bbl Takxe MmoxeTe BbiopaTe UrHopupoBaTb akTuBHbIN TCP.
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O6bekT YUTto6bl NporpamMmma 3anoMHua KoOopauHaThl UHCTPYMEHTa, MOXHO f06aBuTb « O6beKT»
MeXay KOHTPOJIbHbIMU TOYKaMW.
OTO NONe3Ho Npu yCTaHOBKE KOHTPOJbHbLIX ToYeK (CM. O6beKThl).

Ncnonb3oBaTth yHKLUMIO « OGBEKT» MOXHO B ClEyHoLLMX Cry4asnx:

OO6beKT He BNUSIET HAa OTHOCUTENbHbIE KOHTPOJIbHbIE TOYKW. OTHOCUTENbHOE
OBNXeHue Bcerga BblNnosiHAeTCA OTHOCUTEJIbHO OpneHTauun OCHOBaHUA.

Mpwv nepemeLLeHn MaHUNynAaTopa poboTa B NEPeMEHHY0 KOHTPOSbHYHO TOUKY
BbINOJTHSAETCSA pacyeT LieHTpanbHoM Touku MHeTpymeHTa (LLTI) B BUAOe koopauHat
nepeMeHHol B CUCTEME KOOPAUHAT BbiGpaHHOro o6bekTa. o 3Toit npuynHe
ABVIXeHVe MaHunynsaTopa poboTa K NepeMeHHO KOHTPOSbHON Touke byaeT
U3MEHSITbCH NP BbiGOpe Apyroro o6bekTa.

Mo3nuuio o6bekTa MOXHO UBMEHUTL BO BpemMA BbIMNOJIHEHNA NMpOorpaMmbl, Ha3Ha4YnB
nonoxexHune COOTBeTCTByIOLLI,eVI nepemeHHoﬁ.

Ob6wue
napameTpbl B O6wue napaMeTpbl B MPaBOM HUXHEM YTy 3KpaHa «llepemelleHne» NpUMeHsitoTcs
KoMaHpe K OBWXEHUIO OT NpeablayLueln No3numMmn MaHunynaTopa poboTta K nepsoi
«lNepemeLLeHue» KOHTPONbLHOMW TOYKE N0 KOMaHAe, a OTTya K KaxAon U3 CrieflytoLL X TOYEK.
HacTtpoiikn komangpl «lepemelleHne» He NPUMEHSAIOTCA K TPaeKTopun, nayuien 13
nocnegHemn KOHTPOSIbHOM TOYKM, 3aAaHHON KOMaHaon «[NepemelteHney.
2 ¥ fporpamma posora ~| MNepeMelueHue
3 @ o brove VKERIT, KaK POBOT BYLET MepeMeLaTLCH MENEY PO o HBMY TowkaM
¢ @ rowp_rowal PSS E4b1E HIPKE SHAMEHIR OTHOGRTCR KO BCEM MPUSSASHHI HIOKE KOHTPOTLHAlM ToKEN 1 3361CHT
s ] veranonurs OT BLIBPEHHOTO THMa NepeMelyeHIs.
Yonnwe
o B omnmine MonoxxeHne OBnxxeHne
ManeTnposaHue 7 B zcnamsaowee oxno Reram VnpaBneHIIe ABrEHUEM
OTcnexusaHne ¢ O ocranon ‘o h ‘ |K hd ‘
KoHBeliepa 9 | KommenTapun CHoBanne naccueckoe
10 ¢ m Manka YeTaHoeka TN CKOPOCTE COUNEHeHNS
JaBHHHUBEHUE 11 = <nycroii> Wcnons3sogaTs akTueHyo LITH - ‘ GO‘ °fc
4 12 ¢ 2 Unxn I YCKOPEHME CO4NRHEHUR
13 = <nycron> so\ ofct
14 e Buaoe [ Wcronsaonarute yraos cosnereruti
15 &= var_2=2 *force()
16 ¢ b gcan..
17 - <nycroi=
18 & Cuenapuit
19 % llepexmosatens ...
20 W raiivep_1
21 @ | Paznoxuts
22 ® HauansHoeMona_1 o
485 xmnac
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11.8.6a3oBble y3abl Nporpammbl. KOHTpONbHbIE

TOYKMU

OnucaHue

[Jo6aBneHue
KOHTPONbHbIX
Touek

[Jo6aBneHue
KOHTPOMbHOM
TOYKM B
nporpammy

KOHTpOJ'IbeIe TOYKN — 3TO OAHA U3 BaXHEWLLUX YacCTemn nporpamMmmbl po60Ta. OHn
YKa3blBaloT, B Kakol nocneaoBaTenbHOCTU U Kyga MaHUnynaTop AOoJIXeH ABUraTbC4.

KoHTponbHas Touka Bceraa nosiBnseTcs BMecTe ¢ KomaHaon «lepemelleHney,
NosToMY Ans NEPBON KOHTPOJSIbHON TOYKM HeO6xoanMo [06aBUTb KOMaHAy
«MNepemeLleHuey.

1. B nporpamme po6oTta BbibepuTe MecTo, Kyaa Hy>XHO A06aBUTb KOMaHAay
«lMepemelueHmner.

2. B pa3pene «OcHoBHble» HaxmuTe NepemelyeHue.

B nporpammy BMecTe ¢ y3noM nepemMelleHns 6yaet no6asneHa KOHTPObHas

TOYKa.
Universal Robots Graphical Programming Environment
<unnamed>*
default ’!—:?
Q _ Graphics Variables
Move
- 1 ¥ Robot Program Move Move] A4
iRl 2 % [Movel] Specify how the robot will move between waypoints.
Direction 3 © Waypoint 1
The values below apply to all child waypoints and depend on the selected movement
Wait type.
Set Set TCP Joint Speed
Popup use active TCP -] [ 60.0/ /s
Halt
Feature Joint Acceleration
Comment
J " ‘Base - ‘ | 80.0‘ °fs?
Folder
Set Payload
> Advanced [ Usejoint angles

) Templates

2SS XBRETT
O Normal : R ° 0 O 5”-‘-”7,@7“3,7‘.
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[Job6aeneHune 1. B nporpamme pob6oTa BbibepuTe y3en «lepemelieHney nnm « KoHTponbHas
KOHTPONbHbIX TO4YKay.

TOYeK B y3en 2. B pa3pgene «OcHOBHble» HaXMUTe KOHTPOSIbHas TOYKa.

«lMepemeLieHue» KoHTponbHasa Touka fobasreHa B y3en «[lepemelyeHne». 3Ta KOHTpOSbHas
nnm «KoHTponbHas TOuKa ABMAETCA YacTbio KOMaHabl «epemelleHney.

TOYKa»

Universal Robots Graphical Programming Environment

Move
1 ¥ Robot Program

Waypoint 2 @ < Move/

3 ®@ Waypoint_1
4 ® Waypoint 2
5 ®@ Waypoint_3

Direction
Wait

Set
Popup
Halt
Comment
Folder

Set Payload

i R A NSl Nl =

O Normal

Variables

Waypoint

Waypoint_3

=)

Edit pose

@ Stop at this point
O Blend with radius
0

Add Until

Move here

@ Use shared parameters
O Joint Speed 60

Joint Acceleration 80

Time 2.0
O

Mopn BbIGpaHHOW B NporpaMme poboTa KOHTPONbHON TOUKOW Ao6GaBneHa HoBas
KOHTPOSIbHasA ToYKa.

MoppobHee Vcnonb3oBaHWe KOHTPOSbHBIX TOYEK O3HaYaeT NpMMeHeHNe BHECEHHOIO B NaMsTb
COOTHOLLEHMA Mexay 06bekToM u LLTU n3 komangpl «lMepemelteHne». CooTHOLLEHNE
mMexay 06bekToM u LITU, npumeHeHHoe K BbiGpaHHOMY 06bEKTY, MO3BONAET LOCTUTHYTh
Heobxoammoro pacrnonoxeHusi LITK. Po6oT BbluMCIISIET, KakuM 06pa3omM pacrnonoXnTb
MaHUNyNATop Tak, YTobbl Tekylwan akTueHasa LT gocturna HyxHoro nonoxenust LITU.
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11.9.Ucnonb3oBaHMe BKNnagku «MepemewteHne»

OnwvcaHue Ha akpaHe Bknagku «epemecTnTb» MOXHO NepeMecTuTb (NMOATONKHYTh) MaHWUMNynaTop

po6oTa HanpsaMyto, COBUHYB WUIW NOBEPHYB MHCTPYMEHT poboTa unm n3aMeHuB

NMOJI0XXEHME COYNIEHEHUI MO OTAENBHOCTMW.

Monoxenue LTI Potior

feTan

AKTUEHER LITW

Bug,

- | Tcp

Opwentauus LITA

=

ﬂ? B noxogHoe

T

,"i' CBo6o gHbIi npw...

o e

TonoxeHne UHCTpyMenTa

MonoXKeHHe CoMNEHeHUA

OcHoeaHue

91,36 °

Mnevo

-105.97 =

NokoTh

-114.36 =

3anacTee 1

51,37 °

3anacTee 2

81.07 °

3anAacTee 3

000 @

Mcnonb3oBaHue Onsa nepemMeLlleHnAa MmaHmnnynaTopa p060Ta B onpeaeneHHoOM HarnpaBJiEHUN HaXMNUTe

cTpenok U yAEpX1BanTe COOTBETCTBYIOLLYIO cTpenky MNepemelleHne MHCTpYMEHTa.

«lNepemMelLeHue
MHCTPYMEHTa»

* CTpernku noBopoTa (H1XHUE) N3MEHSIIOT OPUEHTALIMIO UHCTPYMEHTA B

+ CTpernku nepeMeLleHUs (BepxHue) nepemeLuatoT draHew, Ans
noacoeanHeHUA MHCTPyMeHTa B YKa3aHHOM HarnpaslieHUun.

YKa3aHHOM HanpasieHUun. Toukon BpaLleHNA ABNAETCA LleHTparibHad TO4Ka

MHcTpymeHTa (LITW) - 3To ToYka Ha KoHLLe MaHunynsaTopa poboTa, KoTopas

ABNAETCH XapaKTepucTMyeckomn Toukom nHctpymeHta. TCP nokasaH B Buge
ManeHbKOro CUHEro wapuka.

PyKOBOﬂ,CTBO nonb3oBaTend
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Po6ot

PyHKLMA

AKTMBHas
Uutu

B ncxopHoe

CBo60oaHbI
npveoA

Ecnu TekyLuee nonoxexve LITU po6oTa npubnuxaeTcs K npeaenam niockoctu
6e30MacHOCTU UK NIOCKOCTM cpabaTbiBaHUS, UMW OPUEHTaLMa MHCTPYMeHTa poboTa
6nm3Ka K npeaeny rpaHuLbl OpUeHTaUmMm MHCTPYMEHTa, 6yaeT oTobpaxeH Grnmxaniumn
npegen rpaHnL, B TpeXMepHoM Buae. Bo Bpems MCnonHeHus NporpaMmMbl BU3yanuaaums
npenenoB rpaHnL, OTKIoYaeTCs.

Mnockoctn 6e3onacHOCTM 0TOBPaxaoTCs XeNTbIM U YEPHBLIM LLBETAMU CO CTPENKOW,
0603HavaloLLen CTOPOHY NIIOCKOCTU, HAa KOTOPOW pa3peLleHo no3uLmoHnposaHue LITU
poborTa.

MnockocTn cpabaTbiBaHKs 0TOGpaXakTCs CUHUM U 3eM1IeHbIM LIBETaM CO CTPENKOM,
yKa3blBaloLL,ein Ha CTOPOHY NSIOCKOCTM, Ha KOTOPOW aKTWBHbI Npeaerbl HOpManbHOro
pexuma.

Mpenen rpaHuLbl OpUeHTaLUMmn MHCTPYMeHTa 0603HaYaeTCs LapoBbiM CEKTOPOM C
BEKTOPOM, 0603HaYaloLWMM TEKYLLLYIO OPUEHTaLMIO MHCTPYMeEHTa poboTa. BHYTpeHHss YacTb
ceKTopa fBNsAeTcs pa3peLleHHo 06n1acTbio OpUeHTaLun UHCTPYMEHTa (BEKTOPA).

Koraa po6oT TCP 6ornblue He HaxoAUTCsl B HENOCPEeACTBEHHOM 61M30CTM OT Npeaena,
TpexmepHoe npepacTasneHne ncyesaet. Ecnn TKIM HapyluaeT unm oveHb 65IM30K K
HapyLLeHWIo rpaHUYHOro Npeaena, BU3yanusauus npefena okpaluMBaeTcsi B KpacHbI LBET.

Mop nonem O6BLEKT MOXHO 3afaTb crocob ynpaeneHnus MaHunynaTopomMm poboTa
oTHocuTenbHO 06bekToB Bua, OcHoBaHue 1 MHCTpyMeHT. st HannyuLiero oulyLeHus
yrnpaBneHus MaHuUnynsTopomM poboTa Bbl MOXeTe BblOpaTh hyHKLM0 Bug, , a 3atem
1Crnonb30BaThb CTPESIKU NOBOPOTA , YTOObI U3MeHUTb yron o63opa 3D-n306paxeHns B
COOTBETCTBMU C BaLLMM BUAOM pearnbHOro MaHunynstopa poboTa.

B none Po6ort, nog nonem AktusHas LITU, oTobpaxaeTcs uMa akTUBHON LEeHTpasnbHOM
TOYKM UHCTPYMeHTa (LITW).

KHonka B ucxogHoe otkpbiBaeT akpaH MNepemMectuTb po6oTa B nonoxeHue. 34ech,
yOepXuBas HaxaTomn KHOMNKY ABTO, MOXHO NepeMecTUTb poboTa B MONOXEHNE,
npegBapuTenbHO 3alaHHOe Ha BKIaake «YcTaHoBKay. HacTpoinku KHOMKKu «B ncxogHoe»
Nno yMOJ14aHUIO BO3BPALLAOT MaHUNynATOp B BEPTUKallbHOE MOJI0XXEeHUE.

Haxmute 9KPaHHYH KHOIMKY CBOGO,D,HI:IFI npueoAa, 4YTOObl CAMOCTOSITENBbHO nepemMecTuTb
MaHUMNYyNAToOP po60Ta B HYy>XKHO€ NoJioXeHne (I'IO3VIL|,I/HO).

BbipaBHuMBaHue KHonka BbIpOBHATb NO3BONSAET BbIPOBHSATL OCb Z akTuBHOM LITW no oTHOLWEHMIO K

BbIOpaHHOMY OO BEKTY.

UR18
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Mo3unuua
MHCTPYMeHTa

Mo3unuua
coeauHeHus

Ucnonb3oBaHue
cB0o60pHOro
npuBopa Ha
BKnagke
«[MepemMeLLeHue»

TekcToBble Nonst oTobpaxaloT NonHble 3HavYeHus koopamHat TCP oTHocuTensHo
BblGpaHHON pyHKLMN. Bbl MOXeTe ckoHdUrypupoBaTb Heckosibko LITU c umerHamum.
Haxas PepaktupoBaTtb pacnonoXeHue, MOXHO OTKPbITb OKHO U3BMEHEHUS
NOSIOXEHUA.

Mone MonoXxeHue couvneHeHnUs NO3BONAET HANPSMYHO YNPaBATb OTAENbHbIMYU
couneHeHusamun. Kaxpoe coeguHeHmne nepemeLLaeTcs BAOMb Auana3oHa Npeaenos
coepuHeHus no ymonyanuio ot — 360 go + 360, onpenensieMoro ropu3oHTanbHOM
nonocon. Kak Tonbko npeaen 6yaet [OCTUMHYT, Bbl HE CMOXETE NepemeLLaTb CycTaB
Aanblie. [1na couneHeHnin MoXHO CKOH(UIypupoBaTh AMana3oH NOMOXEHUN, OTANYHbIN
OT AManasoHa Mo YMOoN4YaHuo. ATOT HOBbIV ANana3oH 0603HaYaeTCcs KpacHo 30HOM
BHYTPU rOPU30HTANbHON LUKarsbl.

KHonka CBo6ogHbI MpUBOA LOSTXHA UCMONb30BaTLCA B NPUMOXEHUSX, TONbKO
€CIn 3TO pa3peLLeHO OLEHKON p1CKa.

Q MPEAYNPEXOEHUE
HenpasunbHas HacTpoiika napamMeTpoB MOHTaxa MOXeT NpuBEeCTU

K HexenaTtenbHOMY ABUXEHUIO MaHUNynsATopa poboTa npu
MCMNosib30BaHMN KHONK1 CBOBGOOHbLIV NPUBOL,

* [llepepn ucnonb3oBaHneM cBO6OAHOrO NpuBoaa HE0H6Xo0AMMO
npaBuibHO 3afaTb NapamMeTpbl MONE3HOW Harpy3Ku n
MOHTaxa poboTa.

* Bce paboTHUKN [OMXHbI HAXOAUTLCSA BHE 30HbI
[0CSAraeMocTu MaHunynaTopa pobota — gaxe npu
ncnosb3oBaHMn cBo6ogHoro npuBoaa.

ﬁ MPEAYNPEXAOEHUE
HenpasunbHaa HacTpoiika napameTpoB YCTaHOBKN MOXET

YBENUYNTbL PUCK NAfeHMsA MaHunynsaTopa poboTa npu
1cnosnb30BaHMM cBO60AHOIro NpMBOAA 13-3a OLLUMGOK NONE3HOM
Harpysku.

* [MpoBepbTe NpaBUNLHOCTbL MapaMeTpOB YCTAaHOBKNU
(Hanpumep, yron MoHTaxa poboTa, none3Hasi Harpyska u
CMELLEeHNEe LieHTpa TAXECTU NOSIE3HON Harpy3Ku).
CoxpaHuTte 1 3arpy3uTe yCTaHOBOYHbIE (halinbl BMECTe C
nporpamMmon.

* CoxpaHuTe 1 3arpy3unTe yCTaHOBOYHbIE (aisibl BMECTE C
nporpamMmmon.
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N1O0.U3meHeHne NoNoXKeHus

OnucaHue MonyunB goctyn K akpaHy Pose Editor , Bbl MOXeTe TOUHO HAaCTPOUTb NONOXEHNE
LLeNneBoro cyctaBa uim nosioxeHue Lenu (nonoxexHune n opmeHtauuno) ana TCP.
lMpumeyaHne. 3TOT 3KpaH B aBTOHOMHOM pEXUME 1 He yrpaBnseT MaHUMnynsaTopom
poboTa Hanpsamyto.

(REE-jprq (AT

Po6ot fletans

4

Bua

TCP

o 143,54/ um +|[=
509,34] um +|[=
z -185,26] um +|[=
[Bexrop spawerrn iradi |
RX 0,002 pas |+ |[—=
RY 3161 pan [+ |[—
[ ] LI
RZ -0,046| paa +1[=
Monoxenue counenenmii
Ocrosarne 91,36) +1[=
Mnevo -105.97] T+ 1=
TlokoTs -114,36] =
_ 3anacTee 1 51,37 +1[=
3anAcTbe 2 91,07|* =]
3anacThe 3 -L44) +|[=

9 0

oK OTMeHa

| -
000 @&

CKOpOCTH 100%

Pob6ort Ha 3D-n306paxeHnr NnokasaHo TeKYyLLEE NOMOXEHNe MaHunynatopa pobota. TeHb
nokasblBaeT LiefieBoe NofoXeHne MaHunynsTopa poboTa, KOHTPONMPyeMoe YKasaHHbIMU
3HAYEHNAMM Ha 3KpaHe. YToObl yBENNUYUTb UM YMEHBLUNTL MaclUTab, HaXXMUTe 3Ha4YOK
nynbl. YTo6bl UIAMEHUTL BMA, NPOBEAMUTE MasibLEM NO N306paxXeHuto.

Ecnu 3apgaHHoe LeneBoe nonoxenne LITU poboTa 6nmn3ko Kk npeaenam niockocTu
6e30nacHOCTM UKW NIOCKOCTM cpabaTbiBaHMSA, NN OpUEHTaLMst MHCTpyMeHTa poboTa
6rm3Ka K npeaeny rpaHuLbl OpUeHTauUmMm MHCTPYMEHTa, byaeT oTobpaxeH 6nvxaniummn
npepen rpaHnL, B TpexmepHoM Buae. MnockocTt 6e30nacHOCTM BU3Yann3npyoTcs XenTbiM
N YEPHbIM LIBETOM C MOMOLLbI0 HEGONbLUIOW CTPENKX, NPeaCcTaBnaoLLen Hopmasb
MI0CKOCTN, KOTOpas yKkasblBaeT CTOPOHY NIIOCKOCTU, Ha KOTOPOW pa3peLleHo pa3meLlatb
po6oT TCP. NnockocTtn cpabaTbiBaHMSA 0TOOpaXatTCA CUHUM U 3eMEHbIM LIBETaMu C
HebOosbLLIOW CTPENKOW, yKasblBaloLWEN Ha YacTb MNIOCKOCTU, Ha KOTOPOW aKTUBHbI Npeaenbl
HOpMaJsibHOro pexuma. Npeaen rpaHuLbl OpMeHTaLmMmn MHCTPyMeHTa o6o3HavaeTcs
LApOBbIM CEKTOPOM C BEKTOPOM, 0603HaYaoLLMM TEKYLLYH OpUeHTaLMUo MUHCTPYMEHTa
po6oTa. BHyTpeHHAs YacTb cekTopa ABNSAETCA pa3peLleHHon 061acTbio opueHTaLmm
MHCTpyMmeHTa (BekTopa). Korga ueneson pob6ot TCP 6onblue He HaxoauTca B
HenocpencTBEHHOM 6NIM30CTH OT Npeaena, TPEXMepPHOe NpeacTaBneHne ncyesaet. Ecnu
ueneson TCP HapyLuaeT unm o4yeHb 65M30K K HapyLLEHUIO rPaHWYHOro nNpeaena,
BU3yanusauus npeena CTaHOBUTCSH KPaCHOW.
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DYHKUMA U
nosioxeHune
MHCTPYMEHTA

CoBMecCTHble
no3vuumn

KHonka OK

KHonka
OTMEHbI

OTobpaxatoTca akTuBHble 3Ha4YeHUss TCP n koopanHaT BbIOpaHHOM OYHKLMN.
KoopauHatbl X, Y, Z yka3biBatoT nonoxeHne nHctpymeHta. Koopaunatel RX, RY, RZ
yKa3blBaloT opueHTauuio. NMoapobHee o KoOHUrypupoBaHum HaseaHHbIx LTI,

MeHto, pacnonoxeHHoe Hag nonamu RX, RY n RZ, npegHasHadeHo ans Bbibopa
crnocoba oTobpaxeHus opueHTaLmm:

* BekTop BpalweHusa [rad] OpueHTaumsa 3a4aeTcsa Kak BEKTOP BpaLLeHus .
[nuHa ocn — 37O yron B pafmaHax, Ha KOTopbli 6yaeT BbINOSIHEH MOBOPOT, @ CaM
BEKTOp NpeAcTaBnseT cobow ocb, BOKPYr KOTOpou OyaeT natuy BpalleHune. 31o
HaCTpoMnKa Nno yMon4yaHuio.

* BekTop BpalleHus [] OpueHTaums 3aiaeTcs Kak BEKTOp BpalLeHus , rae AfimHa
BEKTOpA - 3TO Yron, KOTopbIii HE06X0AMMO NOBEPHYTL B rpadycax.

* RPY [rad] KpeH, war v yrnbl pbickaHusi (RPY), roe yrnel B pagnaHax. MaTtpuua
BpaweHusa RPY (X, Y’, Z” BpalyeHune) 3agaetca opMyroi:
Rmoy(y, B, a) = Rz(a) - RY(B) - RX(y)

* RPY [1KpeH, war v pbickanne (RPY) yrnbl, roe yrnbl B rpagycax.

Bbl MOXeTe HaxaTb Ha 3HauyeHus1, YToObl OTpeAaKTMPOoBaTh KoopAMHaThl. Bbl Takxe
MOXeTe HaXaTb KHOMKM + UM - CripaBa OT OKHa, YTobbl 406aBUTL/BbIYECTb CyMMY U3
TEKyLLero 3HauyeHusl. nv Bbl MoXeTe yOepXuBaTb KHOMKY, YTOObl HEeNMocpeaCcTBEHHO
YBENUUYNTL/YMEHbLUNTb 3HaYEHNe.

OT,EI,eJ'IbeIe COBMECTHbIE NO3ULMN YKa3bIBaklOTCA HAanpAamMyto. Kax,u,oe nonoxeHue
coeVHEeHNs MOXET MMeTb AnanasoH npeaena coeguHeHns ot — 360% go + 360*. Bbl
MOXEeTe HaCTPOUTb COBMECTHbIE NMO3ULUN CrieaytoLmMM obpa3om:

* HaxmuTe Ha nonoxeHue coeanHeHns1, YTobbI OoTpenakTnpoBaTb 3HAa4Y€HUA.

* Haxmute KHOMKWU + nnu - cripaBa OT non4d, 4TOObI OOABUTL UMK BbIYECTb CyMMy
N3 TEKYyLLEero 3Ha4eHuA.

* yﬂep)KVIBaVITe KHOIKY, 4yTOObI HenocpeacTtBeHHO yBeJ'IVI‘-II/ITb/YMeHbLUVITb
3Ha4eHune.

Ecnu oTKpbITb 3TOT 3KpaH ¢ akpaHa NepeMelyeHune, HaxaTtne kHonku OK BepHeT Bac Ha
akpaH NepeMelueHne. Pyka poboTa nepemelaeTcs K ykazaHHou Lenu. Ecnv nocnegHee
3ajaHHOe 3HauyeHWe ABNAETCH KOOpAMHaTaMu MHCTPYMEHTa, MaHunynsaTop poboTa
nepemecTmTCS B LIeNeBOE MOSIoXeHUe, Ucnosnb3ys Tun AsnxeHuss Movel. Ecnu nocnegHum
3alaHHbIM 3Ha4YeHneM ABIAeTCA NoJIoXeHne COHJ‘IeHeHI/IVI, 6y,u,eT Mcnosmnb30BaH TUN
asuxeHusa Moveld.

rlpl/l HaxaTumn KHornkun OTMeHa 9KpaH 6y,u,eT 3aKpbIT, @ BCE UIBMEHEHNA OTMEHEHDI.
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12.0ueHKa 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.

121.06wmne 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.

12.2. TpeboBaHuAa knbepbesonacHocCTH

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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12.3.PekomeHAa LN No YCUNEHUIO
KnbepbesonacHoCTH

OnucaHue PolyScope obnagaeTt MHoxecTBOM OyHKLMI Ana obecnevyeHns 6e3onacHoOCTN CETEBOMO
noaksitoyeHns. Tem He MeHee, 3aLLMTy MOXHO YyCUnuTb, cobitoaan cnegyrowme
pekoMeHaaLunu:

* I'Ipexp,e 4YyeM NnoagKr4aTb po60Ta K ceTun, 06s3aTenbHO NU3MeHUTE napoJsb no
YMOJT4aHUIO Ha HaZEXHbIN.

YBEOOMITEHUE

BoccTaHoBUTE Ui c6pOCUTb 3abbIThI UK YTEPSHHBIN NapoJSib
Henb3s.

* XpaHuTe naponu B HafeXHOM MecTe.

* MakcrManbHO orpaHu4bTE CETEBOW JOCTYN K pO6OTY, MCNONb3YNTE BCTPOEHHbIE
HaCTPOWKMU.

* HekoTopble nHTepdhelickl CBA3M He NPEAOCTaBNAT MeTOA, ayTEHTUDUKALUN U
WwmncppoBaHus, YTo NpeacTaBnsieT coboi yrpo3y 6e3onacHocTn. PekomeHnayeTcs
peanunsoBaTb COOTBETCTBYOLLME NPOodUIaKTUYECKME MEPBLI HA OCHOBE OLLEHKM
yrpo3 kubepbesonacHocTu.

* Ecnu npu gocTyne K uHtepdericam poboTa ¢ Apyrmx yCTpoUCTB NOAKIOYEHME
nepecekaeT rpaHuLly 30Hbl OBEPUS, HEOOXOAMMO UCMONb30BaTb
TyHHenupoBaHue SSH (nepeHanpaBneHne NoKanbHbIX MOPTOB).

* [Mepepn BbiBeAeHMEM pobOTa U3 IKCMyaTaLUMK yaanuTe C Hero
KoHdmaeHumanbHble faHHble. Ocoboe BHUMaHue yaenute URCap 1 aHHbIM B
narke nporpamMm.

* Yr06bl 06ecneunTs 6esonacHoe yaaneHme AaHHbIX BbICOKOrO YPOBHS
KOH(MAEHUMaNbHOCTH, yaanuTe aaHHble Ha SD-kapTe HaaeXHbIM
CMocoboM MK YHUYTOXbTE ee.
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13.CetTnobmeHa AaHHbIMMU

Fieldbus MapameTpsbl Fieldbus no3sonsaeT 3agatb M HACTPOUTL PAL CETEBBLIX MPOTOKOMOB
NPOMbILLIIEHHOIO KOMMNbIOTEPA, UCMOSIb3YEMbIX AJ1s1 pacrnpefeneHHoro ynpasneHus B
pexume peasribHOro BpeMeHu, koTopkle NnpuHMMaeT PolyScope:

* MODBUS

* Ethernet/IP,
* PROFINET
* PROFlIsafe
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13.1. MODBUS

OnucaHue 30eCb MOXHO HAacCTPOUTb KNUMEHTCKKe (rnaBHble) curHansl MODBUS . CoefmHeHus ¢
cepsepamv MODBUS (1nu BegombiMn yCTpocTBamMm) No ykasaHHbIM IP-agpecam moryT
6bITb CO3aHbl C MOMOLLbI0 BXOAHbIX/BbIXOAHbIX CUTHANOB (PErnMcTpoB U LMdPOBBLIX).
Kaxgablin curHan umeeT yHMKasibHoe MMs, NO3TOMY €ro MOXHO UCMONb30BaTh B
nporpaMmmax.

O6HoBUTb HaxmuTte aTy KHOMKy, 4Tobbl 06HOBUTL BCe nogkntoyeHns MODBUS. O6HoBneHue
oTKNtovaeT Bce moaynu Modbus 1 cHoBa nogksntoyaeT ux. Bca ctaTuctvka oumwaeTcs.

Ho6aButb HaxmuTte 3Ty KHOMKY, 4Tobbl 06aBUTb HOBLI 6110k MODBUS.

noppaspeneHune

Ypaanutb HaxmuTe 3Ty KHONKy, 4To6bl yaanute 6ok MODBUS 1 Bce curHansl Ha 3ToM 61oke.
6nok

YcTaHoBUTb 3pecb otobpaxaetcs IP-agpec 6noka MODBUS. HaxmuTe KHOMKY, YTOObl UBMEHUTb
IP-appec ero.

YyCTpPOWCTBA

MocnepoBaTtenbHbit  JOCTYnHO, TOMIbKO €criv BbibpaHo «[1oka3atb 4OMOSIHUTESbHbIE NapameTpbiy.

pexum Bbi6op aToro donaxka BbiHyxaaeT knneHta MODBUS foxaaTtbcs oTBeTa,
npexae YeM oTnNpaBnaTb creayloLwmii 3anpoc. AToT pexum Tpebyetcs ana
HEKOTOpPbIX YCTPONCTB NOJSIEBON LUMHbI. BKntoueHme aToi onuum MoXeT NoOMOoYb
NpY HanM4MM HECKONMbKUX CUrHANOB, @ yBENMYEHME YacTOTbl 3anpoca NpMBOAUT K
OTKITHOYEeHUAM CUrHarnos.
dakTuyeckas YacToTa curHana MoxeT ObiTb HUXeE 3anpoLUeHHON Npu
onpeneneHn MHOXEeCTBa CUrHanoB B NOC/Ie40BaTENbHOM pexXume.
daKTUYeCKyo 4acToTy CUrHana MOXHO MOCMOTpPEeTh B CTaTUCTUKe curHana. Ecnu
CbaKTI/I‘-IeCKaFl 4aCToTa CUrHasna MmeHbLle nonoBUHbI 3HA4YeHNUA, Bbl6paHHOFO n3
packpblBatoLLerocs cnvicka Yacrora, MHANKaTop curHana CTaHOBUTCS XENThbIM.
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[Jdo6aButb HaxmuTte 3Ty KHOMKY, 4Tobbl A06aBUTb CUrHan B COOTBETCTBYoLWMI 6ok MODBUS.
curHan

Ypanutb HaxmuTe 3Ty KHOMKy, 4To6bl yaanuTe curian MODBUS 13 cootBeTCTBYOLErO 6r10Ka
curHan MODBUS.

YcTaHoBUTb Vcnonb3yinTe 3T0 packpbiBatoLeecsi MeHto, YTobbl BbIBpaTh TUM curHana.

TN CUrHana ﬂ,OCTyrIHbIe TUNbI:

Lincbposoit Bxog (KaTyLuka) - 3To ogHobuTOBasi BENMYMHa,
LingppoBsori KoTopas cunteiBaeTcs ¢ 6rioka MODBUS Ha KaTyLuke,

BXoA yKa3aHHOW B aApeCcHOM none curHana. Micnonb3yeTcs Kop,
dyHKuun 0x02 (4TEeHME ANCKPETHBIX BXOAOB).

Lindbposon Bbixog, (kaTyLLKa) - 3TO 04HOOUTOBAsA BENNYNHA,
KoTopas MOXeT BbITb yCTaHOBSIEHA KaK Ha BbICOKMI, TaK U Ha
HU3KUI ypoBeHb. [epe Tem, Kak 3Ha4yeHne 3Toro Bbixoda
6yneT yCTaHOBNEHO NOfb30BaTENEM, 3HAYEHME CUNTLIBAETCS
LingppoBsori c ypaneHHoro 6noka MODBUS. 310 o3HauvaeT, 4To

BbIXOA ucnonbayetca koA pyHkumm 0x01 (Read Coils). Korpa Bbixoa
6bln yCTaHOBSIEH NPOrpamMmMoii poboTa Unmn HaxaTMeM KHOMKK
Set Signal value , ncnonssyetcsa kog pyHkuum 0x05 (Write
Single Coil).

Bxop, peructpa - ato 16-6uTHas BeNMUMHA, CYMTaHHasA C
appeca, ykasaHHOro B nore agpeca. Vicnonb3yeTtcs
dyHKUMoHanbHbI Kof, 0x04 (cuntbiBaHWE BXOOHbIX
perucrpos).

PerncTpoBhbliit Bbixog - 310 16-6UTHas BenuMumHa, Kotopas
MOXeT ObITb yCTaHOBIEHA Nonb3oBaTtenem. Nepes
YCTAHOBKOW 3HAUYEHWsI perncTpa ero 3Ha4yeHue CHYMTbIBaeTCs C
yaaneHHoro 6noka MODBUS. 31o o3HayaeT, 4Tto

BriBog ncnonb3dyetcs kof pyHKumm 0x03 (YTeHne pernctpos
peructpa XpaHeHus). Korga Bbixog 6bi1 yCTaHOBIEH NPOrpaMmMon
po6oTa unu nytem ykasaHus 3HauyeHus curHana B none Set
Signal value , ons yctaHOBKM 3Ha4YeHMA Ha yAaneHHOM
ycTponctee MODBUS ucnonbayetcs kog, pyHkuumn 0x06
(Write Single Register).

PeructpoBebiii
BBOA

YcTaHOBUTb B aTom none otobpaxaeTcsa agpec Ha yaaneHHom cepeepe MODBUS. Ncnonbayiite
appec cMrHana sKpaHHyl KnasmaTypy, 4ToObl BbIOpaTb apyron agpec. [onycTumble agpeca 3aBuUCAT OT
npousBoanTens n KoHdurypaumm yaaneHHoro 6noka MODBUS.

3apatb uMa  C NOMOLLbIO 9KpaHHOW KiaBmaTypbl NOMb30BaTeNb MOXET AaTh CUrHany ums. 1o umsa
CUrHana NCMoNb3yeTcs, KOraa CMrHan Ucnosb3yeTcs B NporpaMmmax.

PykoBoacTBO nonb3oBaTens 196 UR18

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



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

R
UNIVERSAL ROBOTS 13. CeTv 06MeHa faHHbIMU

3HayeHune 30ecb NOKa3aHo Tekyllee 3Ha4YeHne curHana. [na perucTpoBbIX CUTHANoB 3Ha4YeHne
curHana BblpaxaeTcs B BUAe uenoro ymcna 6e3 3Haka. [ns BbIXOOHbIX CUTHANoB Xenaemoe
3HayeHuWe curHana MOXHO yCTaHOBUTb C MOMOLLbIO KHOMKW. OnaTh Xe, AN BbiBOAA
pervcTpa 3HadeHue A5 3anucu B 610K AOMXHO 6biTb NPpefoCcTaBeHo B BUAE LIENOrO
yncna 6e3 3Haka.
CocrosiHne OTOT 3HAYOK NOKa3bIBAET, MOXET I CUrHaN ObITb NPaBUIIbHO NPOYUTaH/3anucaH
NOAKIIOYEHUA (3eneHbIn), unun ecnu yCTpoNCTBO pearnpyeT HEOXMAAHHO UM HEAOCTYMHO (Cephbin).
CUrHana Ecnu nonyyeH otBeT 06 nckntoyeHnn MODBUS , oto6paxaetcs kog otBeTa. OTBETHI
ucknoyeHna MODBUS-TCP:
HEOOMYCTUMAA ®YHKUWMA (0x01) Koa dyHKumw,
E1 MOfy4Y€eHHbIN B 3anpoce, He ABNAeTCA A0NYCTUMbIM
Jenctsnem anga cepsepa (Mnv BeAOMOro yCTponcTaa).
HEOONYCTUMbIN AOPEC OAHHBIX (0x02) Koa chyHKLmK,
MOfy4Y€eHHbIN B 3anpoce, He ABNAeTCA A0MYCTUMbIM
E2 Jenctsnem anga cepsepa (Mnv BeAOMOro ycTponcTaa),
ybeanTech, YTO BBEAEHHbIN afpec curHana cooTBeTCTBYeT
HacTpoWke yaaneHHoro cepsepa MODBUS.
HEOOMYCTUMOE 3HAYEHWE OAHHbBIX (0x03).
3HauveHune, copgepxalleecs B None AaHHbIX 3anpoca,
ABMNAETCHA HeAoNyCTMMbIM AEVCTBUEM ANs cepBepa (unm
E3 OOMONHUTENbBHOro ycTponcTea). [poBepbTe, YTO BBEAEHHOE
3HayYeHne curHana ABnAeTCa KOPPEKTHbIM AN
COOTBETCTBYIOLLLErO agpeca yganeHHoro cepsepa MODBUS.
CBOVI BELOMOI'O YCTPOWCTBA (0x04) Mpu nonbiTke
E4 BbIMOSTHEHUA 3aMpoLLUEHHOro AeNCTBUS CepBepoM (Unu
BEOOMbIM YCTPONCTBOM) MPOM30LLSIA HeyCTpaHuMas ownobka.
MOAOTBEPONTD (0x05) CneunanuanpoBaHHoe
E5 UCnonb30BaHNe B COMeTaHUW C KOMaHaamu
NporpaMMnpoOBaHus, OTNPABIEHHBIMU Ha YAaNEeHHbIN 610K
MODBUS.
BEOOMOE YCTPOMNCTBO 3AHATO (0x06)
CneuunannampoBaHHOE NCMNOSIb30BaHNE B COYETAHUN C
E6 KOMaHgamMu NporpamMmMmpoBaHnst, OTNPaBfeHHbIMM Ha
yaaneHHbln 6ok MODBUS, BeoMoe yCTpONCTBO (cepBep)
He MOXET OTBeTUTb cenvac.
lMokasaTb OTOT hnaxok NokasbiBaeT/CKpbIBAET AOMOSHUTENbHbIE NapaMeTpbl AJ15 KaXA0ro
paclumpeHHble curHana.
napamMeTpbl
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OononHuTtenbHble
napameTpbl

OTO MEHIO MOXHO UCMONb30BaTh A1l UBMEHEHMSA
YyacToTbl 0GHOBMEHMA CUrHana. ATo 03Ha4YaeT 4yacToTy,
C KOTOpOW 3anpochbl OTNPaBATCA Ha yaaneHHbIn 6ok
MODBUS ansa cuntbiBaHUA Unu 3anncu 3HadyeHuns

Yacrtora

OBHOBREHIS curHana. Korga yactota yctaHoBrneHa Ha 0, To 3anpochl
modbus MHUUMKUpYOTCA No TpeboBaHwMo ¢
ucnonb3oBaHueM yHKUMIA cueHapua modbus_get
signal_status, modbus_set output_registem modbus
set_output_signal .
OTO TEKCTOBOE MOSe MOXHO UCMONb30BaTb A5
YCTaHOBKM KOHKPETHOro agpeca BeJOMOro yCTponcTBa
AOJ151 3aNpOCcOB, COOTBETCTBYIOLLMX ONpeaeNieHHOMY

Agpec curHany. 3HayeHue AonXHo 6biTb B Ananasoxe oT 0 oo

BEAOMOro 255, a no ymonyanumio - 255. Ecnu Bbl UBMEHUTE 3T0

ycTpovicTBa 3HayeHue, pekoMeHayeTcs 06paTUTbLCA K pyKOBOACTBY
yaaneHHoro yctpoiictea MODBUS, 4to6bl npoBepuTb
ero yHKLMOHaNbHOCTb NPy U3MEHEHWM afpeca
BEJOMOro yCTpOMncTBa.

Cyermk KonnuecTBo pas, koraa TCP-coeguHeHue 6bino

[MOBTOPHOIO

HOAKITHoYEHNS 3aKpbITO U NOAKIIOYEHO CHOBA.

Cocrosirme CocrosiHne TCP-coeguHeHus.

coefuHeHNs

Bpewms oTkmka Bpems mexay otnpaskon 3anpoca modbus n

[ms] I'IOJ'Iyl-IeHE/IeM oTBeTa - 06HOBMAETCA TONMbKO MpU
aKTUBHOW CBSA3N.

Owwnbkn KonnyecTBo nonyyYeHHbIX NakeToB, COAepXaLLmx

rnakeTtoBs OLWMBKK (Hanpumep, HeJonycTUMas AnuHa,

Modbus OTCYTCTBYIOLLUME AaHHble, oumbka cokeTa TCP).
KonunyecTso 3anpocoB modbus, KOTopble He Noy4nnu

Tavim-ayTbl oTBeTa.

He ypanocb KonnyecTBo nakeToB, KOTOPbIE HE MOTYT ObITb

BbIMOSTHATB OTNpaBfieHbl U3-3a HEAOMYCTUMOrO COCTOSIHUSI COKeTa.

3anpocsl
CpepHss yactoTa 06HOBNEHMSA cTaTyca KIIMEHTCKOMO

QPakTnyeckas (BepyLiero) curHana. 3To 3HayYeHne nepecyMTbIBaeTCs

yacrtora KaXx bl pa3, Korga curHan rnony4yaeT OTBET OT cepBepa

(v BEJOMOrO YCTPONCTRBA).

Bce cueTumnkm cuntatotes go 65535, a 3atem Bo3BpaluatoTces K 0.
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13.2. Ethernet/IP

OnucaHue EtherNet/IP - 310 ceTeBoW NPOTOKOJS1, KOTOPbIA NO3BOMAET NOAKIOUNTL poboTa K
NPOMBbILLIIEHHOMY YCTPOWUCTBY cKaHepa EtherNet/IP.
Ecnu nogknioyeHne BKOYEHO, Bbl MOXETE BbiOpaTh AENCTBUE, KOTOPOE NMPOUCXOLMT,
Koraa nporpamma Tepsaet coeguHeHne EtherNet/IP Scanner Device.
OTMN fencTBMAMU ABMAIOTCS:

Her PolyScope nrHopupyet notepto coegnHerusi EtherNet/IP, n
nporpamMma npogonxaeT paboTtaTb.
PolyScope npuoctaHaBnmBaeT TeKkyLlyto nporpammy. lNporpamma
lNay3a BO30OHOBMAETCA C TOr0 MECTa, Iie OHa OCTaHOBMNaCh.
Cron PolyScope ocTaHaBnvMBaeT TEKYLLYO MPOrpaMmy.

13.3. PROFINET

OnucaHue
PROFINET — 310 ceTeBo NPOTOKOJ1, KOTOPLIN NO3BONSAET NogkntoyaTe poboTta K
NPOMBILLSIEHHOMY KOHTponsepy BBoaa-BbiBoga PROFINET.
Ecnu nogkntoyeHne BKIOYEHO, Bbl MOXeTe BblibpaTb IENCTBUE, KOTOPOE NPOUCXOANT,
koraa nporpamma Tepset coeguHeHne PROFINET IO-Controller.
OTMMK OeNCTBUAMU ABMAIOTCS:

Her PolyScope nrHopupyet notepto coeauHeHns PROFINET,
nporpamma npogonxaet paboTtaTb.
PolyScope npuoctaHaBnuBaeT TekyLyto nporpammy. MNporpamma
lMay3a BO30OHOBMAETCA C TOr0 MECTa, rie OHa OCTaHOBMNAaCh.
Cron PolyScope ocTtaHaBnuBaeT TeKyLLYO Nporpammy.

Ecnu nuxeHepHbin nHctpymeHT PROFINET (Hanpumep, noptan TIA) nepepact Ha
yctpoiictBo PROFINET nnu PROFIsafe po6ota curian DCP Flash, To B PolyScope
OTKPOETCA BCMNJbIBaOLLEE OKHO.
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13.4. PROFlsafe

OnucaHue

PROFIsafe —aT0 ceTeBow npoTokon (peann3oBaH B Bepcuu 2.6.1), KOTOpbIn No3BonsaeT
poboTy NoAKMYaTLCA K yCTPOMCTBaM aBapuinHom 3awumTbl Ha 6a3e IMJ1K cornacHo
TpeboBaHusm ISO 13849, kat. 3 PLd. Pob6oT nepefaeT flaHHble O COCTOSIHUM CUCTEMBI
6e30nacHOCTM B YCTPOMNCTBO aBapuiiHON 3alumTbl Ha 6a3e MJ1K, a 3atem nonyyaet
UHOpMaLUIo AN NEPEX0[a B OrpaHNYEHHY KOHMUIypaLmMIo Uimn 3anycka yHKUuu,
CBfA3aHHON ¢ 6e30MacHOCTbI, HAaNpYMep aBapuiHOIO OCTaHOBA.

NuTepdenc PROFIsafe o6ecneunBaeT 6e30nacHyto ceTeBYH anbTepHATUBY
NoAKIIOYEeHNIO MPOBOAOB K KOHTaKTaM BBoAa-BbiBoAa 6e3onacHocTy 6510ka ynpasneHus
pob6oTa.

PROFIsafe MoxHo ncnonb3oBaTth TONIbKO Ha poboTax, y KOTOPbIX eCTb
COOTBETCTBYIOLLAsA NNLEH3MSA (€€ MOXHO NMOJSyYUTb, CBA3ABLUUCH C MECTHBIM TOProBbIM
npeactaButenem). Pan NpmobpeTeHHON NMNLEH3UN MOXHO ckadyaTb ¢ myUR.
MoppobHee o pernctpaumm poboTa u akTMBauum NMLEH3MM CM. B pa3gene Peructpauus
po6oTa u dainbl nuueHsum URCap.
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OononHutenbHble  Ynpaensiwoulee coobleHne, nonyyeHHoe oT MJ1K 6e3onacHocTH, coaepXuT
napamMeTpbl MHopmMaLmio B Tabnuvue Huxe.

CurHan OnucaHue

ABapuiiHaa OCTaHOBKa YTBEpXAaeT aBapuiHyto OCTaHOBKY

no cucteme CUCTEMBI.

3almnTHbIN cTon YTBEpXAaeT 3aLUMTHbIN CTOM.
C6pacbiBaeT COCTOSAHME OCTaHOBKM
3almThl (NpK Nepexoae OT HU3KOro K
BbICOKOMY B aBTOMaTU4E€CKOM pexnme),
€CIV BXOL, OCTaHOBKM 3aLLMnTbl
npeaBapuTENbHO COPOLLEH.

YTBEpXAaeT OCTaHOB 3aLLMThl, ecnv poboT
paboTaeT B aBTOMaTU4YECKOM pPEXMME.
ABTOMAaTUYECKMIN OCTAHOB 3aLUUThI
[OOIXEeH UCMOoNb30BaTbCA TOMbKO B TOM
ABTOMaTU4yeckasa cryyae, ecrnu CKOHUrypmpoBaHo
OCTaHOBKa 3allUuThI yctponctso 3-Position Enabling (3PE).
Ecnu yctponcteo 3PE He
CKOH(UIyprMpoBaHO, aBTOMaTU4ECKMNN
OCTaHOB 3alUMTbl AENCTBYET Kak 0ObIYHbIN
BXO/, OCT@HOBKM 3aLUUThI.

C6bpacbiBaeT aBTOMaTU4eCckoe COCTofiHME
OCTaHOBKM 3alUuThl (NpK nepexoge oT
HN3KOrO K BbICOKOMY B @aBTOMaTU4eCKOM
pexume), ecnv asToMmaTnyeckme BXxoapl
OCTaHOBKM 3aLUWTbl peaBapuTenbHO
cbpoLUeHbI.

AKTUBMPYET Npeaensl 6e3onacHocTn
OorpaHuyeHHon KoHUrypauuu.
AKTUBMPYET PYYHOWN UM aBTOMATUYECKUI
pexum paboTbl. Ecnu koHdurypaumsa
6e3onacHocTn «Bblbop paboyero pexmma
yepe3 PROFIsafe» oTknoueHa, 310 none
OOJXHO 6bITb OMYLLIEHO U3 CO0BLLEHMSA
ynpaeneHusa PROFIsafe.

C6pocuTb 3aLMTHbIN
cTon

C6poc
aBTOMaTMYeCcKoro
0OCTaHOBa 3aLUMTHI

OrpaHunyeHHbINn

Pexum paboTbl

UR18 201 PykoBoacTBo nonb3oBartens



13. CeTn 06MeHa AaHHbIMU

I
UNIVERSAL ROBOTS

[JdononHutenbHble CoobLieHmne o cocTosiHuK, oTnpasneHHoe Ha MJ1K 6e3onacHoCcTu, coaepXxuT
napamMeTpbl MHopmMaLmio B Tabnuvue Huxe.

CurHan OnucaHue

Cton, KoT. 0

Po60T BbINOMHAET UMK BbINOMHUI OCTaHOBKY
6e3onacHocTn KaTteropum 0; XecTkas
OCTaHOBKa nyTemMm HemMenneHHOro oTKn4vYeHna
NMNTaHUA pblvara un nBuraTtenen.

Cton, koT. 1

Po60T BbINOMHAET UK BbIMNOSIHU OCTAHOBKY
6e3onacHocTu kateropuu 1; Ynpasnaemas
OCTaHOBKa, Nocne KOTOpoun ABuraTenm
OCTaloTCS B BbIKITIOYEHHOM COCTOSHUU C
BKJTIOYEHHbLIMM TOPMO3aMMU.

Ctomn, KoT. 2

Po60T BLINOMHAET MK 3aBepLun 6e30omnacHyto
OCTaHOBKY KaTeropuu 2; Ynpaensemas
OCTaHOBKa, Nocrie KOTOpoW ABuraTenm
OCTalTCH B COCTOSIHUM BKITIOYEHMS.

HapyweHnue

Po6GoT ocTaHOBMEH, MOTOMY YTO CUCTEMA
6e30MacHOCTU He COOTBETCTBOBaNa
YCTaHOBJIEHHbLIM B HACTOsILLEE BPEMSI
npeaenam 6e3onacHoCTu.

HeucnpaBHoCTb

Po6oT ocTaHaenueaeTcs us-3a
HenpenBuUaeHHOW UCKNIOYMTENbHOW OLLIMOKN B
cucteme 6e3onacHoOCTH.

ABapuinHasa ocTaHoOBKa
no cucteme

PoboT octaHaBnvBaeTcs n3-3a O4HOMO U3
crefyoLmx yCrnoBui:

* nJIK 6e30nacHOCTH, NOAKITIOUYEHHbIN
yepe3 PROFIsafe, noarsepaun
aBapuHY OCTAHOBKY Ha YpOBHE
CUCTEMDbI.

* mopynb IMMI, nogkntoYeHHbIN K 610Ky
ynpaBneHus, yCTaHOBMWIT aBapUnHyto
OCTaHOBKY CUCTEMHOIO YPOBHS.

* BnoK, NOAKIIOYEHHBIN K
KOHUrypupyemomy BXxooy aBapumHomn
OCTaHOBKM CUCTEMBI 6r10Ka
ynpaBneHus, UMeeT aBapunHyto
OCTaHOBKY CUCTEMHOIO YPOBHS.

ABapuiiHasa oCcTaHOBKa
po6oTom

PoboT octaHaBnMBaeTCcs n3-3a O4HOMo U3
crneayroLmx yCrioBum;

* HaxaTa KHOmnKka aBapuinHON OCTaHOBKM
MOABECHOrO NynbTa 0by4eHus.

* Haxara KHomnka aBapuiHOro OCTaHoBa,
nopakJitlo4YeHHas K HeHacTpamBaeMomy
BxoAy 6e30nacHOCTV aBapunHOro
ocTaHoBa poboTa Ha 6roke
ynpaBneHus.

PoboT ocTaHaBnuBaeTcsi M3-3a OAHOMO U3
criefyoLmx yCrnoBui:

* 3awuTHbin MK, NogKNIOYEHHbIN Yepes
PROFIsafe, noarBepaun octaHoB

PyKOBO,EI,CTBO nonb3oBaTend
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[ononHuTenbHble
napameTpbl CurHan Onucaxue
Po60T ocTaHaBnMBaeTCsi, MOTOMY YTO OH

paboTaeT B aBTOMaTUYECKOM pEXMME U U3-3a
OLHOr0 U3 CrefyoLLMX YCIIoBUiA:

e 3awmtHbi MJTK, nogxknoyeHHbIn Yepes
PROFIsafe, nogtBepann
aBTOMaTUYECKNN OCTAHOB 3aLLUNTHI.

* YCcTponcTBO, NOAKIMIOYEHHOE K
aBTOMaTU4YECKOMY HacTpanBaemMomy
3awmuTHOMY BXxoAy 6roka ynpasneHus,
NoATBEPANIIO aBTOMATUYECKUN
3aLUTHBIA OCTaHOB.

ABTOMaTU4eckas
OCTaHOBKa 3aLu1Thbl

CuvrHan cooTBeTCTBYeT CeEMaHTuke cbpoca
3awumTbl. [na cbpoca 3Toro curHana fosxHa
MCnonb30BaTbCA CKOHUIypMpoBaHHas
dyHKLMA cOpoca oCcTaHOBA 3aLUMTI
PROFIsafe nogpasymeBaeT ucnonb3oBaHue
pyHKUMM cObpoca 3aLnTHBIX Mep

PoboT octaHaBnnBaeTcs, MOTOMY 4YTO OH
paboTaeT B py4HOM pexumme 1 U3-3a OJHOro U3
cnenyloLmnx yCrioBui:;

* Bbincnonbsyete 3PE TP, 1 HM ogHa 13
3PE Stop KHOMOK He HaXoaMTCs B CpegHEM
NOJTOXEHUMN.

* Tpexno3numoHHOE YyCTPONCTBO,
NOAKIMHYEHHOE K KOH(DUTyprpyemMomy
3almTHOMY BXoAy 6roka ynpaeneHus,
noaTeepanso octaHos 3PE.

MHaukaums TekyLero pexuma padoThbl
poborTa.

OTOT pexmM MoXeT ObITb: oTkro4eH (0),
aBToMatuyeckuu (1) unu pydHon (2).
Mpenensl 6e30nacHOCTY OrpaHUYEHHO
KOH(Urypaunm akTUBHbI.

AKTUBHbIN Habop npeaenosB 6e30nacHOCTH.
3710 MmoxeT 6bITh: Normal (0), Reduced (1) unu
Recovery (2).

Pob6oT aBuxetcs. CumTtaetcs, 4To poboT
OBuxyLmincs pobot OBUXETCA, ecnu Kakoe-nmbo couneHeHme
nepemellaeTtcs co ckopocTbto 0,02 pap/c.
Po6oT HaxoamTcsa B COCTOSAHMM MoKos (po6oT
He ABUraeTcs) U B MONOXEHUN, ONPeAENEeHHOM
Kak 6e3onacHoe fomallHee NofIoXeHue.

Pexum paboTbl

OrpaHunyeHHbINn

YcTaHOBNEH aKTUBHbIN
npegen

Be3onacHoe nonoxeHune
aoma
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HacTtpoiika Hactpownika PROFIsafe oTHocuTcs Kk nporpammupoBaHuto MK 6e3onacHocTu, HO
PROFIsafe TpebyeT MUHMMarbHOWM HacTPOKKM poboTa.

1. TMoakntounte poboTa K AoBEepPEHHON ceTu, koTopas umeet gocTyn K MIK,
COOTBETCTBYOLWEMY TpeboBaHUsAAM 6€30NnacHOCTU.

2. Ha PolyScope B 3aronoske HaxmuTe YcTaHOBKa.

HaxmuTe BesonacHocTb, Bbibepute PROFIsafe u HacTpolite npu
HeobXxoaMMOoCTH.

> Asumenne
BrawyeHne PROFIsafe]

\/ Besonackocre

KoHpurypaums v
Mpenens pobota
Mpeaent ana Adpec neTouHIkE l:l

MonoxeHne
WHETpyMEHTa

Hanpasnenue
WHETpyMEHTa

B/B

AnnapaTHoe
obecrneenmne

PROFIsafe

B30M. UCXoAHOR

TpexnosNLMOHHBIA

>URCaps

—

Bkrnioyexue BeeauTte naponb 6e3onacHocTi po6oTa 1 HaxmMmuTe Pa3bnokuposarsb.

PROFIsafe

n

Vcnonb3yinTe KHOMKY NepekntoyeHus, 4Tobbl Bkntounts PROFIsafe.
BBenmnTe agpec UCTOYHUKA 1 afpec Ha3Ha4YeHNs1 B COOTBETCTBYIOLLME NONS.

OT1un agpeca npeacTaBnsaoT cobol Npon3BosibHbIE HOMEPa, UCMoNb3yeMble
po6otom u MNJTK 6e3onacHocTn Ana naeHTudmkauum apyr apyra.

4. Bbl MOXeTe NepekntounTb pabounii pexum yrnpasneHus B nonoxeHune ON, ecnu
xoTuTe, Ytobbl PROFIsafe ynpaensan pabounm pexumom poboTa.

TonbKo OAMH UCTOYHUK MOXET YNpaBnsTe peXumom paboTbl poboTa. Mostomy
ApYrue UCTOYHUKM Bbibopa pexrMa OTKII0UYEHbI, KOr4a BKI0UYEH BbiGop pexuma
paboTbl Yepe3 PROFIsafe.

Tenepb poboT HacTpoeH ansa ceasu ¢ MK 6e3onacHocTy.
Bbl He MOXxeTe oTNyCTUTb TOpMo3a poboTa, ecnu MK He oTBEYaeT UK HeNpPaBUILHO
HaCTpOEH.
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13.5. UR Connect

OnucaHue

YcTtaHoBKa
UR Connect

AKTUBauusa
UR Connect

O6HoBNEeHue
URCap UR
Connect

URCap UR Connect noctaBnsieTcs ¢ npefyCTaHOBEHHbIM NPOrpaMMHbIM
obecneueHnem PolyScope 5.19.

[nsa obecneyeHna KOPPEKTHON paboTbl HEO6XOAMMO BbIMOSHUTL AOMNONHUTESbHbIE
TpeboBaHus.

[ononHnTensHy MHAOPMaLMIO MOXHO HanTn B AokymeHTauun URCap.
PykoBoAcTBO No ycTtaHoBke 1 ncnonb3osaHmio UR Connect

Bonee nogpobHasa uHdopmauus o npoaykre: https://www.universal-
robots.com/optimization-services/ur-connect/.

YT06b1 ycTaHoBMTb UR Connect, BbinofiHUTE crieaytowime eENCTBUS:
1. TlepengnTte Ha BKNagKy «YCTaHOBKay.
2. Haxwmute Bknagky URCaps B neBown 4actu akpaHa.
3. Haxmute «YcTaHOBUTbLY» — HAYHETCS YCTaHOBKA HEOOXOAMMbIX KOMMNOHEHTOB.
4

CnepywnTe NHCTPYKLMAM Ha SKpaHe.

Insa otnpaeku gaHHbix B MyUR URCap UR Connect gonxeH 6b1Tb cBA3aH ¢ myUR.
JononHutensHyo nHcbopmaumio cm. B fokymeHtauumn MyUR Ha UR Connect.

®annbl URCap MOXHO HanTh Ha BKITagKe «YCTaHOBKa».
1. TMepenguTte Ha BKNagKy «YCTaHOBKa».
2. Haxwmwute Bknagky URCaps B neBov 4acTu aKpaHa.
3. HaxmwuTte KHOMKy NpoBEpKU OOHOBIEHWI B MPABOM HUXHEM YTIy.
4. Bbl MOXEeTe cKayaTb, OTKIIOHUTb UM OTNIOXUTb OGHOBNEHME.

a. Ecnuotnoxmtb unun oTknoHUTb 06HOBNEHME, MHpopMaLuus 06
06HOBNEHNM NOABUTCSA TOSNBbKO AJ1s1 HOBOW BEPCUMN.

CnepnyiTe UHCTPYKLMSAM MO OGHOBIEHUIO.

Mo 3aBepLueHnn obHoBneHus nepesanyctute PolyScope.

YBEOOMITEHUE
O6HoBuTb UR Connect MoxHo, gaxe ecnv 370 MO He ycTaHOBMEHO.

UR18
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14.0ueHKa puUcKa

OnucaHue

[ns npunoxeHns Heo6xoanmMo 06513aTesIbHO NPOBECTM OLLEHKY pucka.
OTBETCTBEHHOCTb 3@ OLIEHKY PUCKOB NMPUIIOXEHWs Bo3naraeTcsa Ha cbopluvka.
Monb3oBaTesb TakxXe MOXET GbiTb COOPLLMKOM.

Pob6oT npeacraenseT cobon 4aCTUYHO YKOMMIEKTOBAHHOE 060pyA0BaHNE, MO3TOMY
6e30nacHOCTb NPUNoXeHns poboTa 3aBUCUT OT UHCTPYMEHTOB, pabounx opraHoB,
NpenaTCTBUIA 1 MHoro obopyaoBaHusa. CTopoHa, BbiNonHAwLWwaa cbopKy, A0MKHa
NPOBOAUTbL OLIEHKY pucka cornacHo ctaHgaptam ISO 12100 n ISO 10218-2.
JononHutenbHble pekoMeHAaLUmMmn ons NpusioXeHnii COBMECTHOM paboTbl MOXHO HaNTH
B TEXHUYECKUX xapakTepuctukax ISO/TS 15066. Mpu oueHke prcka AONXHbI ObITb
paccMOTpeHbI BCe 3af,a4u Ha MPOTAXEHMM BCEro BpEMEHM paboThl MpUnoxeHns poboTa,
BKIlOYas cneaytoulee:

* 00yu4eHue poboTa BO BpeMs HACTPOWMKM NPUIOXeHUst poboTa 1 NoAroTOBKK ero K
paborTe;

* MOUCK 1N yCTpaHeHune HeMCﬂpaBHOCTeﬁ;

* HOpMarlibHas paGOTa npunoXxeHnaA p060Ta.

Mepep, BkntoueHnem npunoxeHns poboTa B NepBbIit pa3 AonXHa NPOBOANTLCS OLIEHKA
puckoB. OLeHKa pUCKOB NpeacTaBnseT cobol ntepaTuBHbIN Nnpouecc. Mocne
hn3MYecKoin ycTaHOBKM poboTa NpOBEPbTE COEAMHEHUS], @ 3aTEM 3aBepLUnTe COOPKY.
YacTb OLLEHKM PUCKOB NpeAHa3HaveHa Ana onpeaeneHnst Haanexalmx HacTpoek
KOHpu1rypauum 6e3onacHOCTH, @ TakXe Heo6X0AMMOCTM B LONOSTHUTESNbHbIX KHOMKax
aBapuINHOro OCTaHOBA U (MNN) APYTruX 3aLLUTHBIX Mepax A1 KOHKPETHOrO NPUIIOXEHNS
poborTa.
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HacTtpoiiku
KOHcpUryparmm
6e3onacHocTH

OnpepeneHune npaBusibHbIX HACTPOEK KOHGUrypaumum 6e30nacHoCTM ABnAeTCA
0Cc0BEHHO BaxHOM YaCTbio NPY NOArOTOBKE MPpUNoXeHns poboTa.
HecaHKLMOHMPOBaHHbIN [OCTYN K KOHUrypaumm 6e3onacHoCTy AoXeH bbiTh
npeaoTBpaLLeH NyTEM BKITHYEHWA U HACTPOMKM 3aLUMTbl Maponem.

ﬁ NMPEAYNPEXAOEHUE
Ecnu He ycTaHOBUTDL 3aLUMTY Naponem, 3To MOXeT NPUBECTU K

TpaBMe Unu CMepTy 13-3a LieSieHanpaBneHHOro Uiu
HenpegHamMepeHHOro U3MeHeHUst HaCTPOoeK KOHAUrypaumu.

* O6snA3aTefbHO ycTaHaBNMBanTe 3aLLUTy NaposieM.

* HactpoiiTe nporpammy ynpaeneHunsi naponsmu, 4Toobl
[0CTYN 6bIN TOMBKO Y NUL, NOHUMAIOLLMX pe3ynbTaTt
BHOCUMbIX U3MEHEHUN.

HekoTopble pyHKLMK, CBSA3aHHbIE C 6E30MACHOCTLIO, CrieLmanbHO pa3paboTaHbl Ans
COBMECTHOr0 NpUMeHeHns poboTa. X MOXHO U3MEHUTb C MOMOLLbIO HAaCTPOekK
KoHurypaumm 6esonacHocti. OHM UCMONb3YTCA AN YCTPaHEeHWS PUCKOB,
BbISIBIIEHHbIX B XOA,€ OLEHKN PUCKOB NMPUIOXEHNS.

Crnegnyolime orpaHMyeHns BNUAIT Ha paboTy poboTa 1 No3ToMy MOryT NOBAUATH Ha
nepenavy sHepruu YenoBeKy NocpeCcTBOM MaHunynsaTopa poboTa, paboyero opraHa
N 3arotoBKW.

* OrpaHuyeHue YCUnin 1 MOLLHOCTK. Micnonb3yeTcs Ans yMeHbLIEeHUS
3aXVMHBIX CUIN U aBIeHN, OKasblBaeMblX pOGOTOM B HanpaeneHum
[BUXEHUA B ClyYae CTOSNIKHOBEHM Mexay po6oToM 1 onepaTopoMm.

* OrpaHu4yeHue MoMeHTa. Vicnonb3lyeTca Ans COKpaLLEHNsI BbICOKOM
nepexoHo 3HEPrnn 1 yaapHbIX CU Mexay po6oToM 1 ornepaTopoM MyTem
YMeHbLLEeHMs cKopocTu poboTa.

* OrpaHun4yeHue ckopocTu. Vicnonb3yeTca gns obecneyeHns Toro, YTobbl
CKOPOCTb Haxoaunacb B HACTPOEHHbIX npeaenax.

CnepytoLime HacTPOVKU OPUEHTaLMMW UCTOSb3YIOTCH AN NpefoTBpaLLeHus]
onpefeneHHbIX ABUXEHNUI U CHUXEHUS] BEPOSTHOCTM B3aUMOAECTBUS YENOBEKA U
OCTpPbIX KPOMOK V1 BbICTYMOB.

* OrpaHuyeHue NosoXeHUs cousieHeHUs, JIOKTS U MHCTPYMEeHTa UK
pa6Goyero opraHa. Vcnonb3yeTcs A YMEHbLUEHUS! PUCKOB, CBA3aHHbIX C
onpepneneHHblX YactaMun Tena — YyTOOBbI npeaoTBpaTuUTb ABUXEHUE MO
HanpaBJIEHUIO K TOJioBe U LUee.

* OrpaHu4yeHne opueHTaLun MHCTPYMeHTa unmn paboyero opraHa.
Mcnonb3yeTtcs Ans yMeHbLUEHUS PUCKOB, CBSI3aHHbIX C ONpeaeneHHbIMN
30HaMU 1 XapaKTepUCTUKAMMN MHCTPYMEHTA (KOHLLEBOIO UCMOSNTHUTENBbHOIO
opraHa) 1 3aroToBku — 4To6bl OCTPble KPOMKM OblNv HanpaeneHsbl He B CTOPOHY
onepaTopa, a BHYTpb, K poboTy.
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Pucku, cBsi3aHHbIe
TOPMO3HbIMM
XapakKTepucTukamm

HekoTtopble pyHKLMN, CBA3aHHbIE C 6€30MacHOCTbIO, cCreunanbHo paspaboTaHbl
Ansa nobbIx NPUNoXeHun poboTta. VIx MOXHO U3MEHUTb C MOMOLLbI0 HAaCTPOoeK
KoHurypaumm 6e3onacHocTn. U PyHKLUN UCMIONb3YTCA AN YCTpaHeHus
PUCKOB, CBAA3aHHbIX C BbINOJTHEHMEM OCTaHOBA MPUIOXeHem poboTa.

CnegaytoLime orpaHMYeHnst BNUAIOT Ha BPeMsl 1 paccTosiHUe ocTaHoBa po6oTa,
YTO NO3BONAET 06eCneynTb BbINOSIHEHWE OCTAHOBA [10 AOCTUXEHUS
HacTpOeHHbIX Npeaenos. O6e HAaCTPONKM Takxe BNUSOT Ha CKOPOCTb po6oTa,
4TO NO3BOJIAET 06ecneunTb paboTy B Npeaenax KoHgurypaumu.

* I'Ipe,qen BpeéMeHu OCTaHOBAa. V|CI'IOJ'Ib3yeTCFI ana orpaHn4YeHnAa BpemMeHun
OCTaHOBa po60Ta.

* I'Ipe,qen pacCTOoAHUA OCTaHOBa. V|CI'IOJ'Ib3yeTCF| ana orpaHn4yeHunA
pacCcToAHNA OCTaHOBa p060Ta.

Ecnu ucnonb3ayetcs noboe 13 orpaHnyeHnii Boille, HE06XOAMMOCTU NPOBOAMUTb
neproanyeckoe TeECTUPOBaHME TOPMO3HbIX XapaKTePUCTUK BPYUHYHO HET:
cucTemMa yrnpaeneHns 6e30nacHOCTbI0 po60Ta OCyLLECTBIAET HEMPepPbIBHbIi
MOHUTOPUWHI aBTOMaTUYECKM.

Ecnu po60T yCTaHOBIEH B YCIOBUSX, MPU KOTOPbIX OMAacHOCTb HE MOXET BbITb B JOCTATOYHOM
CTEMNeHn yCTpaHeHa UMy pUCKM He MOTYT BbiTb JOCTAaTOYHO YMEHbLLIEHbI MYTEM UCMONMb30BaHNSA
BCTPOEHHbIX (DYHKLMI, CBA3aHHBIX C 6@30MacHOCTbIO (Hanpumep, B criyyae ornacHoro
WHCTPYMeHTa, paboyero opraHa Unu npoLiecca), To TpeByTca Mepbl NPeaoCTOPOXHOCTH.

A

NMPEAYNPEXAEHWNE

OTCyTCTBI/Ie OLEHKUN pUCKa OJ1a NpunoXxeHnAa MoXeT NoBbICUTb PUCKN.

* O6sA3aTeNIbHO NPOBOAMTE OLIEHKY PUCKa MPUIIOXEHUS C yYETOM
NPOrHO3NpPYeMbIX PUCKOB U 06OCHOBaHHO NMPOrHO3MPYEMOro
HeAOoMNyCTYMOro UCMOMb30BaHuS.

[na COBMECTHbIX NPUIOXEHWIN OLEHKa pUCKa BKIHOYaeT B cebs
NPOrHO3MpyeMble PUCKK, CBA3AHHbIE C KOHTaKTamMu 1 060CHOBaHHO
NPOrHO3upyemMbIM HE[0MYCTUMbIM UCMOSNIb30BaHUEM.

OueHKa pucka [0XHa yunTblBaTh:
* TAXeCTb Bpeaa,
* BEpPOATHOCTb BO3HWKHOBEHUA PUCKA,

* BO3MOXHOCTb N36exartb ornacHom CuTtyauun.
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lNoTeHuManbHble KomnaHusa Universal Robots onpegenseT CnMcok BO3MOXHbIX 3Ha4YUTENbHbIX

onacHocTu onacHbIX CUTyauui, NPUBEAEHHbIN Aanee, Ha KOTopble LOXeH 06paTUTb BHUMaHue
cbopLuyK. B KOHKpeTHOM NpuUnoXxeHMn pobota MoryT UMeTb MecTo 1 Apyrue
3Ha4YMTENbHbIE OMAacHbIE CUTyauuun.

¢ |_|Op63bl KOXW 06 OCTpble KpaA U OCTPbl€ KOHLbl MHCTPYMEHTa UJTN KOHLUEBOIo
MCMOJIHNUTEJIbHOIO opraHa 1 pasbemMa And MHCTPyMeHTa UJin KOHLEBOTo
NCMNOJIHUTENTbHOIO OpraHa.

* Tlope3sbl Koxu 06 oCTpble Kpasi U OCTPbIe KOHLLbI MPENATCTBUIA Ha
NpensATCTBUAX NOGNN30CTH.

* YwnGbl B peadynibTaTe KOHTaKTa.
* PacTtaxeHus 1 nepesnomsl B pe3ynbTaTe yaapa.

* [NocnepncTBus HEHaAEXHOro 3aKpenneHns 60/1ToB, yAEPXUBAOLLNX
MaHUNYNATOP UM MHCTPYMEHT (KOHLLEBOM UCMONMHUTENbHbIN opraH) poboTa.

* BblnageHue unu BbiNeT NpeaMeToB U3 MHCTPYMeHTa (paboyero opraHa),
Hanpumep, Nno NpUYMHe HeJOCTaTOYHOrO 3aX1Mma Unn Nnepeboes B NUTaHUN.

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

* HenpaBunbHas HacTpoiika napameTpoB KOHUrypaummn 6e3onacHoCTy.

* HenpaBunbHble HAaCTPOIiKK B pe3yfibTaTe HeCaHKLIMOHUPOBAHHbIX
N3MEHEHWI B NapamMeTpax KoHurypaumm 6e3onacHoCTy.
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141.0nacHocTb 3alWemaneHusn

OnwucaHue MN36exaTb onacHOCTM 3alleMeHns MOXHO, yAanue NpenaTCTBUS U3 AaHHbIX 30H,
N3MEHMB pacrosioXeHne poboTa Unm UCNosnb30BaB CoYeTaHNe NoCKOCTEN
6e30MacHOCTU 1 NPEeAEerioB COUNEHEHWI, KOTOpble YCTPaHAT ONMacHOCTb, NpeaoTBpaTuB
nepemMelleHne poboTa B aHHyo 06nacTb ero paboyeil 30HbI.

é BHUMAHWE
Pa3swmeleHune poboTa B onpefesnieHHbIX Mectax MoXeT co3aaTb

OMacHOCTb 3alleMiieHnd, KoTopada MOXeT NpnuBeCTu K TpaBme.

e

400mm

OnpepgerneHHbIM pabo4Yyum 30HaM [OSIXHO bBbITh yAeneHo 0coboe BHUMaHue
OTHOCUTESTbHO Yrpo3 3alLeMIIEHNS, CBSI3aHHbIX C (hU3NYECKMMU CBONICTBAMM
MaHunynstopa pobota. OaHa 30Ha (crieBa) oTBeieHa nof paanarnbHble nepemMeLLeHus,
1Py KOTOPbIX COYSIEHEHWE 3arnacTbs 1 HaxoanTcs Ha paccTosHum He MmeHee 950 Mm oT
ocHoBaHus poboTa. [pyrasi 30Ha (cnipaBa) HaxoauTcs B npeaenax 400 MM OT OCHOBaHUS
poboTa B criy4ae nepemeLLeHns o KacatesibHOM.
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1472.Bpemsa npaccToAaHNUEe OCTAaHOBKM

OnucaHue 'paduyeckne gaHHble, npeactasnenHble Ansa Ctbika 0 (ocHoBaHue), Ctbika 1 (nne4o)
1 CTblka 2 (KONEHO) , [eNCTBUTENbHbI A7 TOPMO3HOMO NMYyTU U BPEMEHW OCTaHOBKMU:

* Karteropua 0
* Karteropus 1

* Kateropus 2

VcnbiTanne counenenms 0 npoBoaMOCh C UCMONb30BaHWEM rOPU30HTaNIbHOrO
OBUXEHUS, rAe oCb BpallleHus 6bina neprneHamKynspHa ocHoBaHuo. Bo Bpems
UCnbITaHWU codneHeHus 1 n couneHeHns 2 poboT cregoBan BepTMKanbHON
TpaekTopuu, rae ocb BpalleHns Obina napanfenbHa 3emrie, a OCTaHOB NPON3BOAUSICS
npv oBMXeHUN poboTa BHU3.

Ocb Y —3T0 paccTosiHMe OT MecTa Hayasia OCTaHOBa 10 KOHEYHOW MO3ULLMMN.

YBEOOMIMEHME

Bo3moxHo YCTAHOBUTbL NOJIb30BATENIbCKOE MaKCMallbHOE BpeMA 1
paccTosiHMe OCTaHOBa COOTBETCTBYIOLLEi KaTeropumn 6esonacHocTu. B
criyyae 1crnornb30BaHus Nornb30BaTeNbCKUX HACTPOEK CKOPOCTb
nporpammbl AUHAMMUYECKMN PErynupyeTcs, YyTobbl COOTBETCTBOBATH
Bbl6paHHbIM npenesibHbiM 3Ha4YeHUAM.

YBEOOMIEHUE

HeKOTOpre N3 npuBegeHHbIX H1UXe FpaCII)VIKOB MOryT HE OOCTUraTb
100% ckopocTu Anst 60MbLUNX BbITAXEHWUA U NONIE3HbIX HArpy30K:
BCTPOEHHble yHKLUMM obecrneyeHunsi 6esonacHocTy poboTa
OMHaMUYECKMN CHUXAlOT CKOPOCTb poboTa, YTo6bl 06ecneunTb
6e3onacHyto paboTy B Crlyvasnx C BbICOKOWN Harpy3Ko.
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CouneHeHve 0
(OCHOBAHWE)

PaccTtosiHue
oCTaHoBa B
meTpax npu 33%
ot 18 kr.

PaccTtosHue
OCTaHoBa B
MeTpax npwu
66% ot 18 kr.

o
N
o

Distance [m]

0.05

0.00:

o
=
U

0.10;

stopping distance

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

0 33 66 100
Speed [%]

stopping distance

0.251

Distance [m]
o o
[ N
()] o

o
H
o

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

33 66 100
Speed [%]
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stopping distance

1 —8— 100% extension
—-&— 66% extension
—&— 33% extension

0 33 66 100

Speed [%]

PacctosaHue
ocTaHoBa B
MeTpax npu 1.0
MaKCUManbHOM
none3Hom
Harpy3ke B 18 kr 0.8
B
— 0.6 i
()
@]
c
B
0 0.4
0O
0.2
0.0
CouneHeHnve 0
(OCHOBAHME)
Bpems ocTaHoBa 0.14
B CeKyHAax npu
33% ot 18 kr. 0.12;
0.101
o,
. 0.08]
£
F 0.06
0.04 -
0.02 -
0.00

stopping time

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

0 33 66 100
Speed [%]
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Bpewms
OCTaHoBa B . .
ceKkyHaax npu stopping time
66% ot 18 kr. 0.175 1 —® 100% extension
-&— 66% extension
0.1501 —&— 33% extension
0.125+
D)
v 0.100
= 0.075
0.050
0.025
0.000 - 1 _

Bpems octaHoBa
B CeKyHAax npu
MaKCcUManbHOn
nosie3Hom
Harpy3ke B 18 Kr.

Speed [%]

stopping time

0.7 - —8— 100% extension
-8 66% extension

| —@= 33% extension

0 33 66 100
Speed [%]
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CouneHeHue 1
(MNEYO0)

PaccTtosiHue
oCTaHoBa B
MeTpax npwu
33% ot 18 kr.

Distance [m]
o
'—l
ul

stopping distance

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

0.101
0.05 _ /
0.003 33 66 100
Speed [%]
PacctosaHue
ocTaHoBa B stopping distance
MeTpax npu
66% oT 18 K& 0.4 —8— 100% extension
-8 66% extension
—&8— 33% extension
_ 03
£
()
e
Ic 0.2
0
[m]
0.1
0.07 33 66 100
Speed [%]
UR18 215 PykoBoacTBO nonb3oBaTtens



(R
14. OueHka pucka UNIVERSAL ROBOTS

PaccrosHue
ocTaHoBa B stopping distance
MeTpax npu N .
MaKCUManbHOM =&~ 100% exten§|on
. -8— 66% extension

rionesHon 0.8 { =@ 33% extension
Harpy3ke B 18 kr

£0.6-

]

o

©

% 0.4

O

0.2
__._—
0.0} o 66 100
Speed [%]

CouneHenue 1
(NNEYO) stopping time
Bpewms —@— 100% extension

0.175 1 —8— 66% extension
—-@— 33% extension

OCTaHoBa B
ceKyHaax npu

33% o1 18 kr 0.150

0.125
0.100

Ime [sj]

~ 0.0751
0.050
0.025;

0.000

0 33 66 100
Speed [%]
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Bpems
OCTaHoBa B
CeKyHaax npwu
66% oT1 18 kr

0.25

0.20;

Time [s]

0.10

0.05

0.00:

Bpems octaHoBa
B CeKyHAax npu
MaKCcUManbHOn
nosie3Hom
Harpy3ke B 18 Kr.

stopping time

0.15;

0.7 —8— 100% extension

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

33 66 100
Speed [%]

stopping time

-8 66% extension
| =—@— 33% extension

0 33 66 100
Speed [%]
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CouneHeHve 2

(MOKOTh)

Paccrtosanue
ocTaHoBa B
MeTpax npwu

33% o1 18 kr.

PaccrosiHue
OCTaHoBa B
MeTpax npu
66% oT1 18 kr

LisLance Imj

0.10+

0.081

Distance [m]

o
o
N

stopping distance

o
o
o

O
o
=

—8— 100% extension

33 66 100
Speed [%]

stopping distance

0.150

0.125

0.100

0.075

0.050

0.025

0.000

—8— 100% extension

33 66 100
Speed [%]
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PaccTosHue

ocTaHoBa B stopping distance
MeTpax npu 0.61 . .

MAKCHMANEHOI —8— 100% extension

rnonesHoi 0.5

Harpy3ke B 18 kr

Distance [m]
o o
w S

o
N

0.1
003 33 66 100
Speed [%]
CouneHeHue 2
(OKOTE) stopping time
Bpems —@— 100% extension

ocTaHoBa B 0.10-

CceKyHAaax npu

33% o1 18 kr
0.08+

0.06 1

Time [s]

0.04

0.02 1

0.00 0 33 66 100
Speed [%]
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Bpewms
ocTaHoBa B sto . )
ceKyHzax npw pping time
66% oT 18 kr —@— 100% extension
0.150
0.1251
70.100
v
= 0.075
0.050 1
0.0251
0.000* - 1 _
Speed [%]
Bpewmsi octaHoBa
B CeKyHaax I'Ipljl Stopping time
MakKcUManbHon
nonesHon 0.6 - —8— 100% extension
Harpy3ke B 18 kr
0.5
—0.41
2,
()
£0.3
|_
0.2
0.1
0.0

0 33 66 100
Speed [%]
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15.ABapuMHbIe CUTYaLUNMN

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.

151. ABapuMnHaa ocTaHOBKaA

OnucaHue

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.
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152.Nepemew,eHne 6e3 NUTaHUA NPUBOAOB

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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15.3.3axXuUmMHoe coeanHeHne: pa3bopKa

OnucaHue

Q MPEAYNPEXAEHWNE
CouneHeHuns 6e3 noaaepXKu MOryT YNacTb UK BbINACTb U3 PYK, YTO

npueeneT K TpaBme.

* ObecneybTe NOaAEpPXKY COUNEHEHUI MPU CHATUM 3aKMMOB.

YBEAOMIMEHUE

Ecnu He obecneunTtb noanepXxky COYNIEHEeHUN NPV CHATUN 3a>XKNMOB,
9TO MOXET NPUBECTU K NOBpPEXAEHUIO O60py,D,OBaHVIF|.

* [pepoTBpaTnTe NafeHNe COYNEHEHUI NPU CHATUM 3aXXKUMOB,
BbIMOJSTHUB OLHO U3 CNeAyLWNX AEACTBUNA:

* MopcTtaBbTe YTO-HMOYAbL NOA YacTb, KOTOpas
OTKpennsaeTcs.

* PasbupainTte couneHeHve, NnpeaBapuUTENbHO NOMOXMB ero.

* Ob6ecneybTe NogaepXKy C MOMOLLbI0 060pynoBaHUS Ans
nogbema.

Ecnu He NpoBepuTb CTapoe COUNEHEHNE Nepes, ero 3aMeHOM, 3TO MOXET NPUBECTU K
NOBpPEXAEHMI0 MMYLLECTBA 1 (Mnn) 060pyLoBaHuS.

Mepen 3ameHow couneHeHnsa 0653aTenbHO BbINOHSANTE MPOBEPKY COUSNIEHEHNSA C
Bepudmkaumen. NoapobHee cMoTpuTe B pa3aene «Bepudukauma couneHeHniny»
PykoBopacTBa no obcnyxuBaHuto.
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Pa3bopka

anerI‘II/ITe 6pacneT OnA 3aWUTbl OT ANTIEKTPOCTATUHECKOro paspaaa n3 KoMmriekrta
3anacHbIX YacTen unu Ha6opa MHCTPYMEHTOB K 3a3eMreHHOoNn NOBEPXHOCTU.

. CHuMuTe nnockoe YepHOe KOoJbLO.
MoxHo ncnonb3oBaTb OCprIVI NMAHUET 1Unn HeGOJ'IbLIJyIO MJTIOCKYH0 OTBEPTKY.
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15. ABapuiiHble cutyauum

5. CouneHeHne cBOGOOHO — €r0 MOXHO CHAT.

7. CouneHeHne oTCoeaNHEHO.
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15.4.PexXumbl

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.

ABTOMaTHUYECKUI peXuM. Ecrnn oH akTMBEH, pOBOT MOXET BbIMOSHATH TOSbKO
nporpamMmy c NpeaBapuTENbHO onpeAeneHHbIMIU 3aaa4amu. Bbl He MoXeTe M3MEeHSITb
Uy coxpaHaTb NporpamMmbl U YCTaHOBKW.

PyyHoi1 pexxum. B aTom pexumme poboTa MOXHO NporpammMupoBaTh. Bel MoxeTe
N3MEHATb N COXPAHATb MPOrPaMmbl M YCTaHOBKM.

Bo nabexaHve TpaBM CKOPOCTb, UCMONb3yeMasi B Py4HOM pexnmMe, AOXHa ObITb
orpaHuyeHa. Korga po6oT B py4HOM pexume, B npedenax AocsraemocT poboTa MoxeT
HaxoaMTbcs Yenosek. CKOpPOCTb A0SXHa BblTb OrpaHMyeHa 3HauYeHnemMm,
COOTBETCTBYIOLLIMM OLIEHKE pUCKa NPUMOXEHNS.

é NPEOYMNPEXOEHUE
B cnyuae, ecnu ucnosnb3yemasi B py4HOM pexume CKOPOCTb CITULLKOM

BbICOKa, MOXeET ﬂpOI/I3Ol7ITVI TpaBMupoBaHue.

MOXHO ncnonb3oBaTh BbICOKOCKOPOCTHOWN PyYHON pexuM. B aToM pexnme MHCTPYMEHT
1 NTOKOTb MOTyT BPEMEHHO MNpeBbIaTh CKopocTb B 250 mm/c. PaboTaeT npu 3axaTtum.
PaboTa npu 3axaTun ocyLLEeCTBAETCS NyTeM HEMPEepbIBHOrO KOHTaKTa C MON3YHKOM
CKOpOCTH.

B py4HOM pexuvme po6oT BbIMOSIHUT NPEA0XPaHUTESbHbI OCTAaHOB, €CNU
TPEXNO3MLMOHHOE YCTPOMCTBO BKITHOYEHMS] HACTPOEHO, HO OTMYLLIEHO (He HaxaTo) Unu
MOJSIHOCTbIO HaXarTo.

YT06bI NEPEKTIOUNTLCA MEXAY aBTOMATUYECKUM U PYYHbIM PEXUMOM, HEO6XOAMMO
MOJIHOCTbIO OTMYCTUTb TPEXMO3ULIMOHHOE YCTPOWCTBO BKITHOYEHUS M MOBTOPHO HaXaTb Ha
Hero, YTobbl NO3BONNUTL POBOTY ABUraTbLCS.

Mcnonb3yite npeaenbl 6€30MacHOCTN COUTIEHEHWI UMK NIIOCKOCTM Ge30nacHoCTU Ans
orpaH1M4YeHunsl MPOCTPaHCTBa, B KOTOPOM POBOT MOXET ABUraTbCsA Npu
BbICOKOCKOPOCTHOM PY4YHOM pexXunme.
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lMepeknioyeHune

pexumoB

Pa6ounit pexum Bpyu4Hyio ABTOMaTUYECKMIA
CBoboaHbIN NpuBop, X *
MepemelleHne poboTa co cTpenkamu Ha « .

Bknapgke «lepemeLLeHmer

PepaktupoBaTtb & COXpaHUTb YCTAHOBKY

X
nporpamMmmsbl &
MoHnxeHHasn .
BbinonHeHne nporpamm o
CKOPOCTb
3anyctuTb Nporpammy ¢ BelbpaHHOro y3na X

* ToNbKO MpU OTCYTCTBUM CKOH(UIYPUPOBAHHOIO TPEXMO3ULIMOHHOIO YyCTPONCTBA
BKJTHOYEHNS.

** Mpun ckoHUTrypUpoOBaHHOM TPEXMNO3ULMOHHOM YCTPOWCTBE BKIIOYEHMA poboT
(YHKLMOHMPYET B PYYHOM peXmMe Ha MOHUXEHHOW CKOPOCTU, €CNU He
aKTMBUPOBAH BbICOKOCKOPOCTHOW PYYHOWN PEXNM.

A

NPEAYNPEXAOEHNE

* [lepep nepexonoM B aBTOMaTUYECKMIA PeXUM (pyHKLIMOHMPOBaHWe
NMPUOCTAHOBIIEHHbIX MEP NPEeAO0CTOPOXHOCTMU AOSTKHO 6bITb MOSIHOCTbIO
BOCCTaHOBJIEHO.

* 1o BOZMOXHOCTM py4HOW pexum criefyeT UCMOoSIb30BaTb TOMbKO Nocne
TOro, Kak BeCb NepcoHarsn nepemMecTusics 3a npeaesbl 3alULeHHoro
MpOCTpaHCTBa.

* Ecnu ncnonb3ayeTtca BHeLLHWiA NepeknioyaTesb peXuMoB, ero
Heo6X0AMMO pa3MeCcTUTL 3a NpeaenamMm 3aLlMLLEHHOMO NPOCTPaHCTBRa.

* [loka akTMBEH aBTOMAaTMYECKUA PEXUM, 3anpeLuaeTca BXOANUTb B
3aWmLLEeHHOE NPOCTPAHCTBO UM HAXOAUTLCH BHYTPU HEMO — €CNKU He
1Crosnb3yeTcs 3alumTa unv NpunoxeHve Ans COBMeCTHoW paboTbl He
NPOBEPEHO Ha OrpaHnyeHne MoLLHocTH u cunbl (PFL).
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TpexnosuuuoHHoe  Ecnu ncnonb3yeTcs TPexmno3nuMoHHOe YCTPONCTBO BKITHOYEHUS U po6GOT B py4YHOM

YCTPOWCTBO pexvMe, To Ans ero nepemMeLleHnst HeoGXOAUMO NepeBecT! TPEXMO3NLNOHHOE

BKITIOYEHUSA YCTPOWCTBO BKIOYEHUS B NOSTyHaXaToe nosioxeHune. Tpexno3nuMoHHoe
YCTPOWCTBO BKJTHOYEHUS HE BNUSIET Ha paboTy aBTOMATMYECKOro pexmuma.

YBEOOMITEHUE

° HeKOTopre Moaenn p060TOB UR MOTyT HE OCHaLlaTbCA
TPEXNO3NLUNOHHBIM yCTpOVICTBOM BKntoveHus. Ecnn ana
OLEHKWN pUCKa Tpe6yeTcs| yCTpOVICTBO BKJTHOUEHUA,
Heob6Xxo4MMO UCMOoNb30BaTh NOABECHOM nynbT O6y‘-IeHI/IFI
3PE.

[lna nporpamMmMupoBaHnsi pekoMeHAyeTcs NoaBeCHON nynbT obyyeHus ¢ 3PE
(MMNO ¢ 3PE). Ecnu B 3aLumLIEHHOM NPOCTpaHCTBE Npu paboTe B py4YHOM pexmme
MOXET HaX04MTbCA APYron YenoBekK, MOXHO UHTErpUpOBaTh AOMNOSIHUTENIBHOE
YCTPOMCTBO AJ151 UCMONb30BaHUSA 3TUM YEJIOBEKOM.
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15471 PexnumBocCcTaHOB/AEeHUA

OnucaHue

Mpepenol
6e3onacHocTu B
pexume
BOCCTaHOBJIEHUSA

Mpw npeBbieHUM Npedena 6e30nacHOCTV aBTOMaTUYECKN aKTUBUPYETCA PEXUM
BOCCTaHOBIEHMS, NO3BOMNALLMIA MEPEeMECTUTb MaHUMYNATOp po6oTa. Pexum
BOCCTaHOBIEHMWS — 3TO BapUaHT Py4HOro pexmuma.

MNMoka aKTVBEH pexum BOCCTaHOBIEHUS], 3amnycKaTb NporpamMmmbl poboTa Hemnb3s.

B pexwume BoccTaHOBNEHNA MaHMMNYNATOP poboTa MOXHO NepemMeLlaTh B paMKax
npenenoB AJ1s1 COYSIEHEHMUI C MOMOLLbIO CBOOOAHOIO NPYMBOAA UNW BKITAAKK
«lMepemelleHuer» B PolyScope.

®dyHKumA 6e3onacHoCTU Mpenen

Mpenen ckopocTn CoUNeHeHNsI 30°/c
OrpaHunyeHne ckopocTu 250 mm/c
Mpenen ycunus 100H
[Npenen momeHTa 10 kr m/c
Mpenen mowHOCTH 80 Bt

B cnyyae HapyLleHusi AaHHbIX NpeaenoB cuctema 6e30nacHOCTY BbINOSIHUT OCTaHOB
kaTeropum 0.

é NMPEAYNPEXOEHNE
HeocTopoxHOCTb Npy nepemMeLleHny maHunynsitopa poboTa B

pexunme BOCCTaHOBJ1IEHNA MOXET NpPpMUBECTU K ONAaCHbIM CUTYaUUAM.

* I'Ipvl BO3BpaTe MaHUNynATopa p060Ta Ha3ap B AMana30oH
npeanenos 6yﬂ,bTe OCTOPOXHbI: npeaesnbl ana rnojfioXXeHnaA
COUNIEHEHUNN, NITOCKOCTEN 6€30MacHOCTU U opueHTauumn
MHCTPYMEHTa (pa6oqero opraHa) B peXunmMme BOCCTaHOBJIEHUA
OTKJTHOYEHbI.
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154.2.06paTHbIN NpoXxoA,

OnucaHue

MonsecHom
nynbT
obyueHus
c 3PE.

Yctponctso
3PE

dyHkums «OBpaTHbI MPoxod» PyYHOro pexvmMa UCrosib3yeTcs AN NPUHYAUTENBHOMO
nepeMeLLeHst onpeseneHHbIX COUSIEHEHNI B HEOOX0AMMOE MosioxeHue 6e3
OTMyCKaHUsi BCEX TOPMO30B B MaHunynsitope po6oTa.

NHorpa ato TpebyeTcs, koraa poboT 61M30K K CTONIKHOBEHWIO, a KoriebaHus,
COMpPOBOXAatoLLMe NOSHbIV Nepe3anyck, SIBMATCS HeXenaTenbHbIMU.

CouneHeHusi poboTa ABuralTcs MeHee cBo60AHO (MOKa UCTOMNb3YETCA PEXUM
obpaTHOro npoxoaa).

BkntounTb 06paTHbIN NPOX0A MOXHO CrieayowmumMm cnocobamu:

* MopsecHo nynbT 0by4yeHus c 3PE.

* Yctpowcteo 3PE

* Freedrive Ha poboTe

Mcnonb3oBaHue kHornku MMO ¢ 3PE ansa obpaTHOro npoxoza MaHunynatopa.

1.

2.

Haxopsck Ha akpaHe «Huumnanmsaumnsay, Haxmute BKIT — 3anyctutea
nocrnenoBaTesibHOCTb BKITHOYEHNS.

Korpa po6ot 6yaet B coctosiHum 3PE: octaHOB noaBecHOro nynbta o6y4yeHus,
nonyHaxmuTe, 3aTeM nonyHaxmuTe n yaepxusanTte kHonky MMO ¢ 3PE.
Pob6oT nepeigeT B cocTosiHie 06paTHbI NPOXOA.

Tenepb, NPUNOXUB 3HAUNTENBHOE AABMEHNE, MOXHO OTMYCTUTb TOPMO3 B HY>XXHOM
COUNEHEHUN N NEPEMECTUTb MaHUMYNATOP.

Pexum «O6paTHbIN Npoxoa» OCTaeTcs BKIHOYEHHLIM, NoKa KHonka 3PE
yOoepXuBaeTcs noslyHaxaTom, YTO No3BONSET NepeMeCTUTb MaHUNYNAaTop.

Vcnonb3oBaHue ycTporictea 3PE gnsa obpaTHoro npoxoga maHunynatopa.

1.

4.

Haxopscek Ha akpaHe «Huumnanmsauunsay, Haxmute BKIT — 3anyctutea
nocnenoBaTeNbHOCTb BKIOYEHNS.

Korpa po6ot 6ynet B coctosiHum 3PE: ocTaHOB NOABECHOro NysibTa 06y4eHus,
nonyHaxmuTe, 3aTeM nonyHaxmuTe n yaepxusainte kHonky NMMO ¢ 3PE.
Po6oT nepenget B coctosiHne 3PE: 0CTaHOB CUCTEMBI.

HaxmuTte n yoepxusante nepekntodatens 3PE.
Po6oT nepengeT B cocTosiHME 0BpaTHbIN NPOXOA,

Tenepb, NPUITOXMB 3HAYUTENBHOE JABMEHUE, MOXHO OTNYCTUTH TOPMO3 B HY>XHOM
COYJIEHEHUN U NEPEMECTUTb MaHUMNYNATOP.

Pexum «OB6paTHbIN NPOXoA» OCTAaeTCs BKIIOYEHHbIM, MOKa yaepXuBarTca
HaxaTbiMu nepekntovatenb 3PE n kHonka MMO ¢ 3PE, uto no3eonsaet
NepemMecTUTb MaHUNYSISATOP.

PykoBoacTBO nonb3oBaTens 230 UR18

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



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

R
UNIVERSAL ROBOTS

Freedrive Ha Mcnonb3oBaHue cBoboaHoro npveoaa Ha poboTe Anst obpaTHOro npoxoaa
pobote MaHuUnynaTopa.

1. Haxopgsacb Ha akpaHe «MHuupnanmsaumay, HaxmuTe BKIT — 3anyctutes
nocrnenoBaTeNlbHOCTb BKITHOYEHNS.

2. Korpga po6ot 6ynet B coctosHun 3PE: octaHOB noaBecHoro nynbTa o6y4yeHus,
HaXmuTe 1 yaepxusaiTe KHONKY cBo6ofHoOro npmBoga Ha po6ore.
Pob6oT nepeiiget B cocTosiHie 0OpaTHbI NPOXOA.

3. Tenepb, NPUNOXMB 3HAYNTENBHOE AAaBNEHNE, MOXHO OTNYCTUTb TOPMO3 B HY>XHOM
COYNIEHEHUN U NEPEMECTUTb MaHUMYNATOP.
Pexunm «O6paTHbIN Npoxoay» 0CTaeTcsi BKIIOYEHHbIM, MOKa KHOMka cBo6oaHOro
npvBoaa Ha poboTe yaepXuBaeTcsa HaxaTow, YTO MO3BONAET NEpPeMeCcTUTb
MaHunynaTop.
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NMpoBepka obpaTHOro npoxoaa

OnucaHue

Ecnu po60oT 6r1M30K K CTONKHOBEHUIO C YeM-NNGO, MOXHO Nepes UHMuuanuaaumei
nepemMecTuTb MaHUMNYNATOP B 6e30MacHoe NonoXeHne ¢ MOMOLLbI0 (YHKLUK
«OB6paTHbI NPOXoay.

MopBecHom nynbT 06y4yeHus ¢ 3PE.
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BkJiloueHue 1. Haxwmute BKI1. ana nopaun nutanusa. CoctosiHue namenutcs Ha PoboT B
byHKUMM aKTUBHOM COCTOSTHNU.
«O6paTHbIi
o © 0 O
Power Booting Robot Brake Robot
onN Complete Active Release Operational
| @ START @ OFF |
1 Warning! Stand clear of the robot when starting it!
1 Active Payload is used to temporarily overwrite the Installation Payload.
Active Payload Installation Payload ]__
[ ok 0.00 g
2. Haxwmute n ygepxusante «CBoboaHbIN npuBogy. COCTOAHME N3MEHUTCA Ha
O6paTHbIi npoxo4.
BACKDRIVE
.
1 Active Payload is used to temporarily overwrite the Installation Payload.
Power ON the robot first
Active Payload Installation Payload
[ ok 0.00kg
3. TlepemellanTte poboTa, Kak B pexume cBoboaHoro npmusopa. lNocne HaxaTtus
KHOMKM cBOOOAHOMo NpMBoAa TOPMO3a COUSIEHEHNI OTMYCKalTCA No
HeobxooMMOCTH.
YBEOOMJTIEHUE
B pexxume «O6paTHbIN Npoxoay poboT ABuraeTcs meHee cBO60AHO.
OBA3ATEJIbHOE ,D,EI7ICTBI/IE
Pexum «O6paTHbI Npoxoay HEOOX0AMMO NPOBEPUTL Ha BCEX
COUNIEHEHUSAX.
HacTpoiiku HacTpoiikn 6e3onacHocTi poboTa A0MXHbI COOTBETCTBOBATL OLEHKE PUCKOB A1t

6e3onacHocTH yCTaHoBKU poborTa.
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JononHuTtenbHble
BXO/bl U BbIXOAbI
6e3onacHocTy BCE
eule paboraioT

lMpoBepbTe, Kakne BXOAbl U BbIXOAbl 6€30MaCHOCTM aKTUBHbI, U MOTYT I OHU
aKTMBupoBaTbcs Yepe3 PolyScope nnmn BHeLLHWe yCTPONCTBa.
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16.BBOoA BaKcnayaTaLuuto

Onuca Creaylouime NpoBepKN HEOGXOAMMO BbIMOJHATE Nepes NepBbiM UCMOSb30BaHNEM MPUOXEHNUS
Hue po6oTa 1 Nocsie BHECEHUSI UBMEHEHMUIA.

* Y6eputech, Y4TO BCE BXOAbI M BbIXOAbI 6€30MacHOCTY COEANHEHbBI HAaANEXaLlM o6pa30M.

* Y6eauTech, 4To BCe BXOAbl M BbixoAbl 6e30nacHOCTM paboTaloT Haanexatimm o6pasom, B
TOM YuCIie YCTPOICTBA, UCMOJIb3YyeMble HECKONbKMMU YCTPOWCTBaAMU UK poboTamu.

* Y6eanTech, YTO BXOAHbIE CUTHasbl M KHOMKW aBapuiMHOIO OCTaHOBa OCTaHaBIMBaoT
po6oTa 1 3a4eiCTBYHOT TOPMO3a.

* Y6eanTech, YTO BXOAbI MPEAOXPaHUTENIbHOrO OCTaHOBa OCTAHABMMBAKOT ABMXEHWE
po6oTa. Ecnu HacTpoeHa dyHKLMsi NpegoxpaHuTesisHoro cbpoca, npoBepbTe, paboTaeTt
1M OHa Hagfexalm obpasom.

* [MocmoTpuTe Ha 3KPaH UHULMANM3aLun, akTUBUPYATE BXO OrpaHUYEeHHO
KOHMrypaumm u npoBepbTe N3MEHEHNS Ha SKpaHe.

* VI3ameHuTe pabounii pexmm 1 NpoBepbTE U3MEHEHME 3HAUYKa PeXrMa B NPaBOM BEPXHEM
yrny akpaHa PolyScope.

* [poBepbTe TPEXMNO3ULMOHHOE YCTPONCTBO BKIOYEHMSA U ybeanTech, YTo NnoflyHaxaTtme
NMO3BOJIAET OCYLLECTBSATL ABUXEHME B PYYHOM pexXmmMe Ha MOHUXEHHOI CKOPOCTM.

* Ecnu ncnonb3yloTca BbIXoabl aBapuMHOro OCTaHOBA, HaXMUTE KHOMKY aBapunHOro
ocTaHoBa 1 ybefmTech, YTO NPOM30LLSIa OCTaHOBKA BCEN CUCTEMBI.

* Y6eputech, 4TO cuCTeMa, KOTopas NoJKIHoYeHa K Bbixofy «Pob0oT nepemellaeTcay,
«PoboT He ocTaHaBnuBaeTcsA», «OrpaHu4eHHasi KoHdUrypauma» unu «He orpaHn4eHHas
KOHUrypaLmsa», MOXeET OnpeaennTb UBMEeHEHNe curHana Ha Bbixoae.

* Orlpep,envlTe Tpe6OBaHI/Iﬂ K BBOAY B 3KCryatauuio NnpuroxeHuna po60Ta.
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/. TpaHCNOPTUPOBKaA

OnucaHue TpaHcnopTMpoBKY poboTa HeO6X0AMMO NPOU3BOAUTL TOSILKO B OPUTMHANBHOM
ynakoBke. Heo6xoAMMo XpaHWUTb YNaKOBOYHbIN MaTepuar B CyXoM MeCTe, eCJi1 Bbl B
JanbHeleM XoTuTe nepemMectuTb poboTa.
Mpu TpaHCcnopTMPOBKe poboTa U3 YyNakoBKM B MECTO YCTAHOBKM AepXute
opHoBpeMeHHo obe Tpybbl MaHunynaTopa poboTta. 3admkeupyite poboTa oo
OKOHYaTesIbHOM 3aTAXKM BCex 6ONTOB KpensieHns B OCHOBaHUM po6oTa.
MoaHumanTe 6oK yNpaBneHns 3a ero pyKosiTKy.

Q NMPEAYNPEXOEHUE
HenpasunbHbI NOABEM 1 UCMOMb30BaHWE HEMOAXOAALLErO NOABEMHOIO
060pyA0BaHNA MOTYT NPUBECTU K TPaBMe.

* W3beranTte YUpe3mMepHOIi HAarpy3Kn Ha CNUHY 1 UHbIE YacTu Tena npu
nogbeme 06opyaoBaHus.

* Bocnonb3yiiTecb COOTBETCTBYIOLLMM 060pyA0BaHMEM OJ1S NogbeMa.

* Heobxogumo cobntogaTb TpeGOBaHI/IH pernoHasnbHbIX N HAUMOHAbHbIX
NOJSIOXEHUN No noabemy.

* MoHTax po6oTa Heo6x0AMMO NPOU3BOAUTL B COOTBETCTBUM C
yKa3aHUAMM Mo MOHTaxy B rnaBe «MexaHnyeckuii uHTepdency.

YBEOOMITEHUE

Ecnu po6oT noaxItoyYeH K CTOPOHHEMY MPUIIOXEHNIO / yCTAHOBKE BO BpeEMS
TPaHCMNOPTUPOBKM, 0GPaTUTECH K CrieaytoLemMy:

* TpaHcnopTupoBka poboTa 6e3 ero opurmHanbHOM ynakoBKm
aHHynupyeT Bce rapaHTum, npegoctasneHHble Universal Robots A/S.

* Ecnu po6oT TpaHcnopTupyeTcs Kak YacTb COOpHOro peLueHus,
HaZeXHO YyCTaHOBIEH M NMOSTHOCTbIO COOTBETCTBYET PEKOMEHAALIMAM,
N3N0XEHHbIM HUXE, 3TO HE CUMTAETCHA HapyLUEeHEeM rapaHTUun.

OTkas oT Universal Robots He HeceT 0TBETCTBEHHOCTU 3a KaKoW-Nnobo yLiep6, BO3HUKLLNIA B
OTBETCTBEHHOCTHU pes3ynbTaTe nepeBo3kun obopyaoBaHus.
PekomeHaaLmMmn no TpaHCNoOpTMPOBKE 6e3 yNakoBKM MOXHO MOCMOTPEThL Ha
cTpaHuLe universal-robots.com/manuals.
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UNIVERSAL ROBOTS 17. TpaHcnopTMpoBKa

OnucaHue

TpaHcnopTt
MpoBKa

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.

CnoxwuTe pobora. @ g

He TpaHcnopTupyinte B
pa3BepHYTOM COCTOAHUM
(nonoxeHwne B 0cobon TouKe).

3akpenuTe Tpybbl Ha TBEpAON

MOBEPXHOCTMU.
3akpenuTe NpUKpeneHHbIi
pabouunit opraH no Tpem ocaM.

/1. XpaHeHMe noaBecHOronyabTa obyyeHusn

OnucaHue

OnepaTtopy HeobxoAMMO YETKO NOHMMATb, Kak AeNCTBYET KHOMKa aBapunHOro oCTaHoBa
Ha NoABECHOM NyJibTe 06y4YeHUsi Npu ee HaxaTuu. Hanpumep, nyTaHuua MoxXeT
BO3HMKHYTb MpW YCTAHOBKE C HECKONMbKUMMW poboTamu. JOoKHO 6bITb O4EBUOHO, YTO
OCTaHaBNMBaEeT KHOMKa aBapuUMHOro OCTaHOBa Ha NOABECHOM MNyJfibTe 06y4YeHns: BCO
YCTaHOBKY MSN TONbKO NOAKIOYEHHOTO K Hell poboTa.

Ecnv Bo3mMoXHa nyTaHuLa, XpaHUTe NoABECHON NyNnbT 06y4eHns Tak, YTobbl KHOMKa
aBapuiHOro OCTaHOBA He Oblna BUAHA M HE MOTfia UCMOMb30BaThLCA.

UR18
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18.06cnyXnBaHNE U PEMOHT

OnucaHue MpoBepky o6opyaoBaHus, TexobcnyxmnsaHme n KannbpoBkKy HEOOXOAMMO NPOBOAUTL B
COOTBETCTBMU C MHCTPYKUMSAMM No 6e30nacHOCTU, NPUBEAEHHBIMU B [AHHOM
PYKOBOACTBE, CcornacHo fokyMeHTy «Service Manual UR» 1 mecTHbIM TpeboBaHusM.
PeMoHTHbIe paboTbl AOMXHbI BbINOHATLCA cneuunanuctamu Universal Robots.
BbINONHATL peMOHTHbIE paboTbl MOTYT HAa3HAYEHHbIE KITMEHTOM CNeLMarnmcThl,
npoLueaLlne NnoaroToBKy, — Npu YCroBMK, YTo oHM ByayT cnepgoBaTh PykoBoaCTBY MO

o6cnyXunBaHuto.
Be3onacHocTb Llenbto TexobecnyXmBaHuUsi U peMoHTa ABNsieTcs obecrneyeHne Hagnexawen paboTbl
npu CUCTEMBI.

o6cnyxuBaHum Mpu BbINONHEHMM pabOT C MaHMNYNATOPOM poboTa unu 6:10KoM yrnpaBreHus
Heobxoanmo cobntoaaTth yKasaHHble HUXe npouenypbl 1 Mepbl 6e3onacHoCTu.

é NMPEAYNPEXOEHWE
HecobntoaeHne nepeuncneHHbIX HUXe npaBun TEXHUKN

6e30nacHOCTN MOXeT NMPpuUBECTU K TpaBMeE.

* OtcoeanHuUTe ceTeBon Kabenb OT HUXHEN YyacTu 6roka
yrnpaBneHus gns nonHoro obectounsaHua. OTKNUMTE
oCTarnbHble UCTOYHUKUN SHEPTUU, MOAKITHOUYEHHbIE K
MaHunynsTopy pobota unv 6noky ynpasneHus. Npumute
HeobxoauMble Mepbl NPegOCTOPOXHOCTY AN
npeaoTBpaLLEeHNst BKITIOYEHMUS MUTAHUSA CUCTEMbI UHBIMU
nMuamMm Ha BPeEMS pEMOHTA.

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

* B cnyyae pasbopa KOMMNOHEHTOB MaHuUnynsTopa poboTa unu
6110Ka ynpaBneHns 03HaKOMbTECh C TPEGOBAHUSIMM K 3aLLMTe
OT CTaTMYeCKOro aIEKTPUYECTBA.

* W36erainTe nonagaHusi BOAbI M Mblfv B MaHWNynaTop poboTa
UM 610K yNpaBneHus.
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BbesonacHocTb
npu é NPEAOYNPEXOEHUE

OTcyTCTBME NPOCTPAHCTBA 4SS pa3MeLleHus 6rioka ynpaBneHus ¢
MOJIHOCTbI OTKPLITON ABEPLIEN MOXET NPUBECTU K TPaBME.

ob6cnyxuBaHum

* Ytobbl fBEpLA B10Ka yNpaBieHNst Mora NosTHOCTbo
OTKPbIBATLCA AJ1s1 IPOBEAEHUSI 06CNYyXMBaHNUSA, obecrneybTe He
MeHee 915 MM cBOGOAHOIO NPOCTPaHCTBA.

é NPEAYNPEXAOEHUE: SANEKTPUYECTBO

Pas6bopka ncTouyHmKa nuTaHus 6roka ynpaBreHus cpasy nocrne
BbIKITIOYEHUS MOXET NPUBECTU K TpaBMe B pe3yribTaTte rnopaxeHus
3MNEKTPUYECKMM TOKOM.

* He pas3bupaiite UICTOYHMK NUTaHWUS BHYTpW 6110Ka ynpaeneHus:
BbICOKO€e HanpsixeHue (o 600 B) B UICTOUHMKE NUTAHUA MOXET
COXpaHATbCA B TEYEHNE HECKOMbKNX YacoB NOCMe OTKMYEHUS
6n10Ka ynpaBneHus.

Mocne ycTpaHeHns Henonaaok, NpoBeAeHUsA TEX0OCYXMBaHNA UM PEMOHTA
Heo6Xx0AMMO NPOBEPUTHL BbINONHEHKE TpeboBaHui 6e3onacHocTu. Cobntopante
HaLMOoHarsbHble (pernoHasnbHble) HOpMaTUBHO-NPaBOBbIE aKThl MO 6e30NacHOCTY.
Takxe He06X04MMO NPOBEPUTL U NOATBEPANTL Haaexallyto paboTy Bcex HacTpoek
dyHKLMIN 6€30nacHOCTK.

BnokupoBka u Po6oTbl UR MoryT 6bITb 06ecTo4eHb! M 3a6110KMpoBaHbl B 06€CTOYEHHOM COCTOSIHUN.

nnom6bupoBaHMe 37O UCMOSbL3YETCS ANA KOHTPONA pUCKa, CBA3AHHOIO C 3N1EKTPUYECKUM TOKOM, NpU
BbIMNOSIHEHWNM 3a[1a4 N0 YCTAHOBKE, TEXHNYECKOMY 06CIyXUBaHMIO U PEMOHTY poboTa,
MPUNOXEHUS UNK sYeiiku poboTa.
YT106bI BbINONHUTL «GITOKUPOBKY» UITN «KOHTPOIb PUCKa» B OTHOLLEHNM
3MeKTpoNnUTaHnsa poboTa, MOXHO UCNONb30BaTh (hMKCaTOp pa3bema NUTaHus,
KOTOPbI NpegoTBpaTUT NOAKITIOYEHUNE LUHYPa NUTaHNUS K 6510KY ynpaBneHus,
Hanpumep, Brady 148081 Plug Lockout ans IEC.

é NPEAYNPEXAEHUE: SNEKTPUYECTBO

Bo3gelicTBue a1eKTpUYECcKoro Toka 1 BbicBoboxaeHue
SMEKTPOIHEPTUM MOXET MPUBECTYU K yaapy 2NeKTPUYECKUM TOKOM 1
Cepbe3HbIM TpaBMaM.

* Yrtobbl NpenoTBpaTUTL MOBTOPHOE NOAKIIOYEHME LHYpa
nuTaHus K 650Ky ynpaBrieHusi, UCNonb3ynTe mnkcaTop
pa3beMa nuTaHusa — Hanpumep, Brady 148081 Plug Lockout
ona lEC.
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18.1.MpoBepKa paboTbl TOPpMO3a

Onucaxue Mepuoamnyeckn NPoBepsinTe TOPMO3HbIE XapPaKTePUCTUKM Ha YXYALLIeHWe. YBennyeHne
BpPEMEHV 0CTaHOBa MOXET NoTpeboBaTb U3MEHEHWI B 3aLUMTHBLIX MEpax, a Takxe
M3MeHeHUI B ycTaHoBKe. Ecnv ncnonbaytotca dyHKLMM 6€30MacHOCTM BpeMEHU
oCTaHOBa U (MNK) PacCTOAHUS OCTaHOBAa U OHU ABMNAOTCA OCHOBOM CTPaTEernn CHUXEHNA
PVICKOB, TO KOHTPOJb I TECTUPOBAHME TOPMO3HbIX XapaKTepUCTVK NPOBOANUTL He
TpebyeTca: poboT OCYLLECTBNSET HEMPEPbLIBHbIN MOHUTOPVHI aBTOMATUYECKN.

18.2.04nCTKA M KOHTPONb MaHUNYyNsTopa poboTa

OnucaHue B pamkax perynspHoro TexHM4eckoro ob6cnyxmBaHma MaHunynaTopa pobota MoXHo
NpoBOANTb YNCTKY B COOTBETCTBMU C PEKOMEHAALIMSIMU JAHHOTO PYKOBOACTBA U
TpeboBaHUAMU MECTHbLIX HOPMAaTUBOB.
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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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UNIVERSAL ROBOTS

18. O6cnyxuBaHve n peMOHT

A

NMPEAYNPEXAEHWME

Cma3ska siBnsieTcs pasgpaxuTeneM M MOXET BbI3BaTb annepruyeckyto
peakumio. KOHTaKT co CMa3KoM, ee BOblIxaHue Unu npornatbiBaHme MoryT
BbI3BaTb 3aboneBaHne nnu Tpaemy. Bo nsbexaHve 3aboneBaHuin u TpaBmM
cobntogaiTe crnegytowme npasuna:

* MOAIrOTOBKA:
* O6ecneybTe HaanNeXxallyo BEHTUNALMIO NOMELLEHUS.

* Papomc p060TOM N 4YncTalmmMmmn cpeacresamm He JOJ1XHbI
HaxogouTbCA efa n HannTKu.

* MobnunzocTn gonxeH 6bITb NYHKT ONA npoMbIiBaHUA rnas.

* MoprotoebTe Heobxoanmble CU3 (nepyaTku, cpeacTsa 3aWwmThl
rnas).

* CPEOCTBA 3AWMNTHI:

* Vcnonb3ynTe 3alMTHbIE NEpYaTKN: MacrioCTONKue nepyaTku
(HUTPWN), HENPOHULL@EMbIE U YCTOMUYUBBLIE K BO3AENCTBUAM,
VMEIOLLMM MECTO Mpu paboTe C COOTBETCTBYHLLUMMU
BeLlecTBaMMu.

* YtobbI npeaoTBpaTuTb CJ'Iy‘-IHI;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'IVISMpyVITG NCNOJ1Ib30BaHHbIE OANA OYUCTKU TPANKN U 6ymary
cornacHo yCtaHOBJ1€HHbIM NMpoueanypam.

* He ,D,OI'IyCKaVITe KOHTaKTa CMa3kKu Cc 4ETbMU N XNBOTHbIMU.
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Robot Arm B Tabnuue HUXe NpyMBeAeH CNMCOK NPOBEPOK MO TUMaM, PEKOMEHAOBAHHbLIM KOMMNaHWeN

Inspection Universal Robots. MpoBoanTe npoBepku perynspHO COrfacHo ykasaHusm B Tabnuue.

Plan YKazaHHble fieTanm, COCTOsIHME KOTOPbIX MPU3HAHO HENPUEMITEMbIM, A0MXHbI ObITh
npuBeaeHbI B Hag/lexallee COCTOAHME U 3aMEHEHBI.

Tvn gencTBusa B paMmkKax npoBepKu MepuognyHocTb
Baxzbl B
ExemecsayHo Reaxa ExerogHo
rog,
1 [MpoBepka Nnockux KorneL, B X
MpoBepka kabens poboTa B X
3 [MpoBepka noakntoyeHns B X
kabens poboTa
4 MpoBepka 6onToB 0] X
KpenneHus MaHunynsatopa
po6orta *
5 MpoBepka 6onToB O} X

KpenneHus MHCTpymMeHTa *

6 Kpyrnas ctpona 0] X
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UNIVERSAL ROBOTS

18. O6cnyxuBaHve n peMOHT

Robot Arm
Inspection YBEOOMINMEHUE
Plan YucTtka maHunynaTopa poboTta cxaTbiM BO34YXOM MOXET NoBpeanTb
KOMTMOHEHTHbI.
* Hwu B KoeMm cnyyae He UCnonb3ynTe CXaTbii BO3AYX ANA YNCTKU
MaHunynsaTopa.
\ﬁ> M6:7.521 Nm
M6:7.5%1 Nm
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—_

Robot Arm

Inspection 2. BbikntounTe 6roK ynpaBneHusa n oTcoeauHuTe OT Hero kabesnb nuTaHus.
Plan

Mo BO3MOXHOCTM NepemecTnTe MaHunynatop pob6ota B HYJIEBOE nonoxeHue.

MpoBepbTe Kabenb Mexay GJI0KOM yNpaBneHus 1 MaHunynaTopomM poboTa Ha
noBpeXaeHus.

I'IpOBepre NpaBuUJIbHOCTb 3aTAXKH 6onToB KpenjieHnAa B OCHOBaHUW.

MpoBepbTe NPaBUIILHOCTb 3aTAXKM 60NTOB hriaHua Ans NoacoeanuHeHus
MHCTPYMEHTa.

6. TlNpoBepbTe NNOCKMeE KonbLia Ha NpeaMeT M3HOCA U MOBPEXAEHUN.

* V3HowWweHHbIe n noBpexaeHHble 3aMeHUTe.

YBEAOMITEHUE

Ecnu B Te4eHne rapaHTUAHOIO Cpoka y poboTa o6HapyXeHo
roBpexzaeHve, o6paTUTech K ANCTPUGHLIOTOPY, Y KOTOPOro NoKynarcs
pob6orT.

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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18.3.Bknapgka «*KypHan»

OnucaHue

MokazaHua n
Harpy3ka Ha
COuUNneHeHue

XypHan

Ha Bknaake Log oTo6paxaeTcs nHcopmMaumsa o MaHunynsaTope poboTa v 6rioke
ynpasneHus.

Mokasanus Harpyaxa Ha counenenne

Tewn. koHTpoepa 24,0 °C 0 OcHosaHne oK s 008 - s
HanpsxeHve ceTn 48,08 1) Maeso oK e 008 4
Cp.nuTaHue poboTa 0BT 2) NokoTs oK —_— 008

Tok 0.0A 3) 3anAcTe 1 oK aE 008 2 I
Tok BBOfa-BLIBO AR 0.0A 4) 3anAcTee 2 oK —_—a 008

008

ToK UHCTPYMEHTa 0 MA 5) 3anAcTbe 3 oK —Ln_ N I 0

Myphan
o 0] [1] (6] 18 e

A 2025-05-28 23:12:53. 930 Palyscops core ~

BuibpaTh cobeIThE & KypHane AnA MROCMOTRE
ROMOARATEABHOR MHORMALIAN,

000 @

B o6nactu Readings (MokasaHusi) oTobpaxaeTcsa uHdopmauus 6noka ynpaeneHus. Ha
naHenu Joint Load (3arpy3ka coefiMHeHUs1) oTobpaxaeTcs MHopmaLms 0 KaxaoMm
COoefMHEeHMN MaHunynaTopa poboTa.

Kaxpoe coeamHeHune otobpaxaer:

* Temnepatypa
* Harpy3ska
* Cratyc

* HanpsxeHune

B nepBom cTonbLe oTobpaxatoTcs 3anmcuy XypHana, KnaccuduumpoBaHHble No cTerneHu
cepbe3HocTu. Bo BTopoM cTonbue oTobpaxaeTcsi CKpenka, eCrnv ¢ 3anmcbio XypHana
cBA3aH oT4yeT 06 owmnbke. B cnepytoLmx AByx ctonbuax otobpaxaeTcsa BpeMsi IpubbITUSA
COoO00LLIEHMI N UCTOYHUK coobLLEeHUs. B nocnegHem ctonbue oTobpaxaeTcs KpaTkoe
ornmcaHme caMoro coobLLEHS.

HekoTopble coobLLEeHUS XypHana npeaHa3HayveHbl Ans NpeaocTaBneHnst 4oNONHUTENbHON
nHdopmaLun, KoTopast oTobpaxaeTcs Ha NpaBol CTOPOHe nocre Bbibopa 3anucu
XypHana.
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CepbesHocTb

coobLieHus

CoxpaHeHue
oT4YeToB 06
owmbkax

Bbl MoxeTe hunbTpoBaTh CO06LLEHNS, BbIOpaB KHOMKU-NEepeKIoyaTeny,
COOTBETCTBYIOLLME CEPbE3HOCTU 3aMUCK XYypHana Unn Hanuuunio BrnoxexHus. B
cneaytowen Tabnuvue onnucaHa cepbe3HOCTb CO0BLLIEHMS.

©] MpepocTtaBnseT o6Lyto MHopMaLuto, Takyto Kak cTaTyc
NporpaMmbl, U3MeHeHUA KOHTPOrepa U Bepcumn KOHTponnepa.

o Mpo6nembl, KOTOpPbIE MO BO3HUKHYTb, HO CUCTEMa CMorna
BOCCTaHOBUTLCA.

HapyLieHne npoucxoamT npw NpeBbIleHUN Npeaena

] 6e3onacHOCTV. TO NPUBOAMT K TOMY, YTO POGOT BbIMNOSHAET
OCTaHOBKY C peMTUHroOM 6e30MacHOCTH.

HevcnpaBHOCTb BO3HWKAET, €CIIM B CUCTEME €CTb HEeYCTpaH1Mas
© owwnbka. 3To NpMBOAUT K TOMY, YTO POBOT BbIMNOMHSAET OCTAHOBKY C
penTUHrom 6e30nacHOCTH.

Mpw BbIGOPE 3anncy XypHana B NpaBoii YacTu 9KpaHa NosiBNAeTCs AOMNOSIHUTENIbHas
nHcpopmauus. Beibop bunbTpa BnoxeHun Nuéo oTobpaxaeT UCKITIOUYNTENBHO BIIOXEHMUS
3anucei, Nn6o oTo6GpaxaeT Bce 3anncu.

MoApo6HbI 0OTYET O COCTOAHUM AOCTYNEH, KOoraa Ha CTPOKE XypHara nosiBiseTcs
3HA40K CKpernkKMu.

YBEOOMITEHUE
Camblin cTapblin 0TYeT yaansaeTca npu co3aaHnm Hosoro. CoxpaHsoTea

TOJIbKO MATb CaMbIX NOCNegHNX OTYETOB.

1. BbibepuTte CTpOKy XypHana u HaxmuTte kHonky Save Report (CoxpaHUTb OT4HET),
4yTOObI COXpaHUTb 0T4eT Ha USB-HakonuTenb.

Bbl MmOXeTe COXpPaHUTb OTYET BO BpemMA pa6OTbI nporpamMmmsbl.

Bbl MOXeTe oTCnexuBaTh U 9KCMOPTMPOBATL CIEAYHOLLMIA CMUCOK OLINOOK:
* ABapwiiHbI OCTaHOB
* HewucnpasHocTb
* BHyTpeHHue ucknoveHusa PolyScope
+ 10cTaHoBka po6oTa
* HeobpaboTtaHHoe nckntodyeHne B URCap
* HapyweHune

3KCI'IOpTMpyeMbII7I OTHEeT COOEePXUT: NOJIb30BATESIbCKYIO NMporpamMmmy, XypHasn NCTopuu,
YCTAQHOBKY 1 CMNCOK 3anyLWweHHbIX CJ'Iy)K6.

1OcTaHoB po6oTa paHee Ha3biBanca «3alUnTHLIM 0CTaHOBOMY (po6oTkl Universal Robots).
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®dain gna ®dann otyeTa COAEPXUT MHPOPMALMIO, KOTOpas NonesHa Ana AUarHoCTUKN U
TEXHNYEeCcKomn BOCnpoun3BeaeHnsa npobnem. dann cogepxuT 3anvcu o npeablayLmx otTkasax poboTa, a
noanepXKu Takxe TeKyLimne KoHdUrypauum, nporpaMmmbl M yCTaHOBKU poboTa. dPaiin otyeTa MOXHO

COXpaHuUTb Ha BHewHu USB-Hakonutens. Ha akpaHe Log (KypHan) Haxmute Support
file (Pain nogoepxku 1) n cnepynte NHCTPYKUMAM Ha 3KpaHe Afsl AoCTyna K yHKLUN.

YBEOOMIMEHUE

Mpouecc akcnopTa MoXeT 3aHATb A0 10 MUHYT B 3aBMCMMOCTU OT
ckopocTtu USB-Hakonutens u paamepa dainnos, CobpaHHbIX U3
dainoBoi cuctembl poboTta. OTYET CoXpaHAeTCs Kak 06blYHbIN ZIP-
dann, KOTopbIN He 3aluuLLLEeH NaponeM 1 MOXeT ObITb 0TPeAaKTMPOBaH
nepep oTnpaBKow B CNyX0y TEXHNYECKOW NOAAEPXKKN.
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18.4. MeHepep nporpamm U yCTaHOBOK

OnucaHue MeHepxep nporpamMm 1 yCTaHOBOK — 3TO TpY 3Ha4Ka, No3BONAKLLME CO3aBaThb,
3arpyxartb U KOH(UIypMpoBaTb NPOrpaMMbl U YCTaHOBKMU:
* Co3paTb... [lo3BonseT co3gaTk HOBYIO NpOrpamMmy 1 (Unn) yCTaHOBKY.
* OTKpbITb... [T0o3BONAET 3arpy3nTb NporpaMmmy u (Mnu) yCTaHOBKY.

* CoxpaHuTb... PasnunyHble BapnaHTbl COXpaHeHUst Nporpammbl U (UfK) YCTaHOBKW.

MyTb Kk chainy oTobpaxaeT TekyLuee UMs 3arpy>XeHHON NporpamMmbl U TUM YCTAHOBKM.
MyTb K channy N3MeHsieTCa Npy CO34aHUM UM 3arpy3ke HOBOW NPorpaMMbl UK
YCTaHOBKM.

Y Bac MoxeT BbITb HECKOSbKO YCTaHOBOYHbIX (hainoB Ana poboTta. Co3gaHHble
MporpaMmbl 3arpyXatTcs M UCMONb3YIOT aKTUBHYIO YCTAHOBKY aBTOMaTUYECKMU.

Homwh.. OTHPpETE... CoXpaAHMTE.

3arpys 1. B [ducneTtyepe nporpaMm v ycTaHOBKU HaxxmMuTe OTKPbITb... U Bbibepute MNporpammy.

ka 2. Ha akpaHe Load Program (3arpy3uTb nporpamMmmy) BbibepuTe CyLLEeCTBYIOLLYHO NporpaMmmy
nporpa n HaxmuTe Open (OTKpbITb).

MMbI

3. BnyTtu k chaiiny ybegntech, 4To 0TOBpaxaeTcst Hy>KHOe UMsi MPorpamMmbI.

He

v
MNepeMeHHbie I'IpnrpaMMa

Mporpamma

Nms a ?vmauun:a Onucanue >
oL
ABCDE ~

OcTaHOBNeHoO

Ynpabnenue

[0 nokasate Tonsko nsbpanHsie nepemenHsie

O HopHankHLIi Cumynagna .
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3arpys
Ka
yCTaHo
BKM

Co3zpaHune
nporpammsi

B [ducneTtyepe nporpamm 1 yCTaHOBKU Haxmute OTKPbITb... U BbiGepuTe YcTaHOBKaA.

Ha akpaHe Load Robot Installation (3arpy3ka yctaHoBku poboTa) Bbibepute
CYLLLECTBYIOLLYIO YCTaHOBKY U HaxmuTe Open (OTKpbITb).

B none Safety Configuration (KoHdurypauns 6e3onacHoctn) Bbibepute Apply and restart
(MpuMeHnTL M Nepe3anycTuTb), YTOObLI 3aNPocUTbL Nepesarpy3ky poboTa.

Bbibepute Set Installation (YcTaHOBUTB yCTaHOBKY), YTOObI yCTAHOBUTL YCTAaHOBKY A1A
TEKyLLen NporpamMmmsi.

B nyTu k dhanny ybegutech, 4To oTobpaxaeTcs Tpebyemoe MMs yCTaHOBKM.

1. B MeHepXxepe nporpamMmm v ycTaHoBOK Haxmute CospaaTb... U BbIbepuTe NyHKT
«[Mporpammany.

2. Ha akpaHe Program (Mporpamma) HacTponTe HOBYIO MporpaMmmy no cBoemy
YCMOTPEHUIO.

3. B OwucneTtyepe nporpaMm 1 yCTaHOBKU HaxMuTe COXpaHUTb... 1 BbibepuTe
CoxpaHunTb Bce unun CoxpaHuTb Nporpammy Kak...

4. Ha akpaHe Save Program As (CoxpaHuTb nporpaMmmy Kak) HasHaubTe ums canna
1 HaxmMuTe Save (CoxpaHnTb).

5. B nyTtu K dpainy ybeanutech, 4To 0ToGpaxaeTcs MMs HOBOW NMporpaMmbl.

Nporpakua Nepeucibie

mn -~ | OnucaHue ||>

ABCDE

OcTaHOBAEHO

¥npasnenue

[ nokasaTe Tonsko n3bparHsie nepemeHHse
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Co3paHue CoxpaHuTte ycTaHOBKY AJ151 UICMOSb30BaHMs MOCHE BbIK/lOYeHNA poboTa.
yCcTaHOBKU 1. B [ucneTyepe Nporpamm n yCTaHoBKM HaxmuTe Co3paaTh... U BbiGepuTe
YcraHoBka.

Haxmute MopTBepauTh KOHMUrypaumo 6e30nacHoCTy.

Ha akpaHe «YcTaHOoBKa» HaCTpouTe HOBYHO YCTAHOBKY MO CBOEMY YCMOTPEHMIO.

B [vcneTtuyepe nporpamm 1 ycTaHOBKU Haxmute COXpaHUTb... U BbiGepute
CoXxpaHWTb YCTaHOBKY Kak...

5. Ha akpaHe Save Robot Installation (CoxpaHuTb ycTaHOBKY po60Ta) HasHaubTe Ms
danina n HaxmuTe Save (CoxpaHuTb).

6. BbibepuTe Set Installation (YcTaHOBUTb YCTaHOBKY), YTOBbI YCTAHOBUTbL YCTAHOBKY
ANA TeKyLLen NporpaMmbl.

7. B none MyTb K channy ybegmteck, 4To oTobpaxaeTcs UMs HOBO YCTaHOBKMN.

BapuaHThI CoxpaHuTb...B 3aBrcMMoCTu OT NporpamMmbl (YCTaHOBKM), KOTOPYIO Bbl 3arpyXxaeTe Uim
CoXpaHeHusA co3faeTe, MOXHO BblGpaTh criegytoLme nyHKTbI:

* CoxpaHuTe Bce , 4TOObl HeMeAJIEHHO COXPaHUTb TEKYLLYHO Mporpammy u
YyCTaHOBKY, 6€3 He06X0AMMOCTN COXPaHEHWS B APYrOM MECTE WUiU C APYTUM
umeHeM. Ecnu B nporpamMmy mnn yCTaHOBKY HE BHECEHbI UBMEHEHUS1, KHOMKa
CoxpaHuTb Bce... byaeT AeakTMBMpoBaHa.

* CoxpaHuTb nporpaMmmy Kak... , HToObl UISBMEHUTbL UMS U MECTOMOJSIOXEHNE HOBOM
nporpamMmbl. TeKyLLLaﬂ YCTaHOBKa TakKXe COXpaHAeTCA C CyLeCTBYHLWNM UMEHEM
1 MECTOMOJIOXEHUNEM.

* CoxpaHWUTe YCTaHOBKY KakK... , YTOObl U3MEHUTb HOBOE UMSl YCTaHOBKM 1
MecTononoxeHue. Tekylllas nporpaMMa COXPaHAETCs C CYLLIECTBYOLLMM UMEHEM
1 MECTOMOSOXEHUEM.

2 24 2

nnnnnnnn Hypuan

fporpauua TMepetennbie

Nms PR PN M Copaunre nporpammy Kax... I»
ABCDE

3 N

OcTaHOBNeHo

¥npapnenne

[0 nekasaTs Tonkko usbpanHbie nepemenHsie
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18.5.0ocTyn K AaHHbIM poboTa

Onucaxue B nyHkTe «O nporpamme» NpuMBOASTCS pasnuyHble AaHHbIe 0 poGoTe.
MoxHO yBMAETL CriedytoLme TUrbl AaHHbIX poGoTa:

* OOLlee
* Bepcus,

* |'OpVID,VI‘-IeCKVIe yBEOOMITEHUNA

OTto6paxeHue 1. B BepxHeM KONOHTUTYNe HaxmuTe MeHio Fambyprep.
AaHHbIX O 2. Bbl6epute nyHKT O Nnporpamme.
pobote

Haxmute O6Liue — Bbl yBUANTE BEPCUto NporpaMmHoro obecneveHust pobota,
ceTeBble HAaCTPOMKM U CEPUIHBIA HOMEP.

[pyrue paHHble:

* Bepcusa — 6onee nogpobHble faHHbIE 0 BepCUn NporpaMMHOro
obecneyeHusi poboTa.

* lOpuanyeckue yBeqoMIIEHNUA — laHHbIE O NULEH3UAX Ha MPOrpaMMHOe
obecneyeHne poboTa.

4. YT06bl BEpHYTLCA Ha NpeapblayLLniA 3KpaH, HaxmuTe 3aKpbiThb.
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19.YTunusaumna n okpyxarlas cpena

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.
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20. 0 eknapaunmmceptnd nkauumsa
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UNIVERSAL ROBOTS 20. [eknapauunu n ceptTudmrkaums

20.1. Declaration of Incorporation (original EN)

UNIVERSAL ROBOTS

EU Declaration of Incorporation (DOI) (in accordance with 2006/42/EC Annex I B) original: EN
Manufacturer: Person in the Community Authorized to Compile the Technical File:
Universal Robots A/S David Brandt, Technology Officer, Compliance
Energivej 51, DK-5260 Odense S DK | Universal Robots A/S, Energivej 25, DK-5260 Odense S Denmark

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

Product and | Industrial robot multi-purpose multi-axis manipulator with standard control box, standard length cables &
Function: | with or without UR 3PE teach pendant. Function is determined by the completed machine (robot
application or cell with end-effector, intended use and application program).

Model: | UR8Long, UR15, UR18, UR20, UR30 with a standard control box: notE: This DO is NOT applicable
Serial Number: | Starting 2024 6 8 00252 and higher for the UR20* when the OEM Controller is used.
year—' Sequential numbering, restarting at 0 each year See control box markings.
series 6 =URS8Long, 7 = UR15, 5 = UR18, 8 = UR20, 9 = UR30
*TOV Rheinland certifications: UR20:11 Mar ‘24 (#00252). UR30: 14 Mar '24. UR15: May ‘25.
UR8Long (#00019) & UR18 (#00012): 31 Jul ‘25

Incorporation: | Universal Robots UR8Long, UR15, UR18, UR20 & UR30 shall only be put into service upon being
integrated into a final complete machine (robot application or robot cell), which conforms with the
provisions of the Machinery Directive and other applicable Directives.

Itis declared that the above products fulfil, for what is supplied, the following directives as detailed below:
When this partly completed machine is integrated and becomes a complete machine, the integrator is responsible for the
completed machine fulfiling all applicable Directives, applying the CE mark and providing the Declaration of Conformity (DOC).

I. Machinery Directive 2006/42/EC | The following essential requirements have been fulfilled: 1.1.2,1.1.3,1.1.5,
1.1.6,1.2.1,1.2.4.3,1.2.5,1.2.6,1.3.1,1.3.2,1.3.4,1.3.8.1, 1.3.9, 1.4.1 with 3PE TP,
1.5.1,1.5.2,1.5.4,1.5.5,1.5.6,1.5.8,1.5.10,1.6.3,1.7.1.1,1.7.2, 1.7.4,1.7.4.1,
1.7.4.2,41.2.1,4.1.2.3,4.1.2.5 (sling), 4.1.3, 4.3.3, Annex VI.

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

IIl. Low-voltage Directive 2014/35/EU | Reference the LVD and the harmonized standards used below.

11l. EMC Directive 2014/30/EU Reference the EMC Directive and the harmonized standards used below.
Reference to the harmonized standards used, as referred to in Article 7(2) of the MD & LV Directives and Article
6 of the EMC Directive:

(1) ENISO10218-1:2011 X (1) EN 1SO 13732-1:2008 () EN IEC 60947-5-8:2014 & 2021
(1) ENISO12100:2010 (1) EN ISO 13850:2015 (1) EN IEC 61000-3-2:2014 & 2019
() ENISO 13849-1:2015 X (1) EN IEC 60204-1:2018 as applicable | (IlI) EN 61000-3-3:2013

2023 edition h Jevant ch
0 e Iseo’1'°3"84zsgf’2;;va" caNGES | (1, 1) EN 60947-5-5:1997+A1:2005 | (lll) EN 61000-6-2: 2012 & 2019

) : +AT1:2013+A2:2017 () EN 61140:2002/A1:2006 & 2016

X See TUV Rheinland Certificates

Reference to other technical standards and technical specifications used:

(1) 1S0 9409-1:2004 (Ill) EN 60068-2-27:2009 (I) EN 60664-1:2007

() 1SO/TS 15066:2016 as applicable | (Ill) EN 60068-2-64:2008+A1:2019 | (Il) EN IEC 61000-6-4:2023

(1) EN 60068-2-1:2007 (1) EN IEC 60320-1:2021 (1) ENIEC 61784-3:2021 [SIL2]
(111) EN 60068-2-2:2007 (1) EN 60529:1991/AC:2016 (111) EN 61326-3-1:2017

[Industrial locations SIL 2]

The manufacturer, or his authorised representative, shall transmit relevant information about the partly completed
machinery in response to a reasoned request by the national authorities.

Approval of full quality assurance system by the notified body Bureau Veritas: ISO 9001 certificate #DK019348,
ISO 14001 certificate DK019349, and ISO 45001 certificate #DK019350.

Ty, -
/. [ N <
Odense Denmark, 25 August 2025 Wtz /7 a2 >AA—
Roberta Nelson Shea, Global Technical Compliance Officer
This DOI can change without notice. DOIs are in User Manuals. Most recent User Manuals & DOIs are available from the UR website.

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

20.2. A eknapaummnunceptnd MKaThbl

MepeBod opUrMHanbHbIX UHCTPYKLNIA
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20. deknapaumu u ceptudmkaumsa UNIVERSAL ROBOTS

20.3.Ceptnd nrkaumns URIS

OnucaHue CTopoHHsas cepTudukauma asnsetcs gobposonbHon. OgHako ana obecneyeHns
Hauny4LmMx BO3MOXHOCTe ans coopLuukoB poboToB komnaHusa Universal Robots
cepTudurumpyeT poboTOB B aBTOPUTETHBIX UCTbITATENbHBIX OPraHn3aLmsXx,
NepeYnCrIEHHbIX HAXE.

Konun cepTudmnkaTtoB MOXHO HanTu B rnaBe «CepTndukatbly.

PykoBofacTBo nonb3oBaTerns 258 UR18
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CepTudmkaums Ceptudukatsl TUV Rheinland no EN
ISO 10218-1 n EN ISO 13849-1. TUV
e 80 102184 Rheinland BbicTynaet 3a
A ENI30 1361 6€30MacHOCTb 1 KaYeCTBO

TUV Rheinland | npakTtuyecku Bo Bcex cdepax 6usHeca

| s om. 1 xX13HN. KomnaHus 6bina ocHoBaHa
150 net Ha3apf n ceroaHs sBnAeTcA

OLHUM 13 BEAYLLMX MUPOBbIX
MOCTaBLLMKOB YCIyTr TECTUPOBAHUS.
ONeKTpOTEXHNYECKME HOPMbI U
npasuna KaHagpl, CSA 22.1, ctatba 2-
) TUV Rheinland | 024, TpebytoT, 4To6bl 060pyAOBaHNE
A_ TUVRheinland® of North 6bINo cepTUdULMPOBaHO
America ncnblTaTenbHOM opraHmM3aumnen,
onobpeHHon CoBeTOM Mo cTaHAapTam
KaHnapgpl.
Pob6otbl Universal Robots e-Series
COOTBETCTBYIOT MeTOZaM ynpaBneHus
CHINA RoHS, HanpaBneHHbIM Ha
OrpaHuyeHne 3arpa3HeHuns,
BbI3bIBAEMOIO 3NTIEKTPOHHbLIMU
NMHOPMaLMOHHBIMUY NPoAYyKTaMMU.

. @
TUVRheinland

CHINA RoHS

Po6oTbl Universal Robots e-Series
KCC Safety NPOLLISI OLEHKY 1 COOTBETCTBYIOT
ctaHgapTtam 6e3onacHoctn KCC.

Po6oTbl Universal Robots e-Series

K )
NPOLLISIM OLLEHKY Ha COOTBETCTBME
TpeboBaHUSM A11A UCNONb30BaHWSA B
KC Registration | nponssoacTBeHHOM cpeae. 310
j =
-‘—
@
I

03Ha4aeT, YTo NpU UCMOMb30BaHNU
po6oTa B JOMALLHNX YCIOBUSIX
CYLLECTBYET PUCK PAAYONOMEX.

MpoBepka acphekTUBHOCTM pOoOOTOB
Delta Universal Robots e-Series nposeneHa
DELTA.

CTOpOHHAA Kak yka3biBatloT Haluy NOCTaBLLMKW, TPAHCMOPTHbIE
cepTudukauua noanoHbl pobotoB Universal Robots e-Series
nocrasuiuka Cpepa | cooTBeTCTBYIOT AaTCKUM TpeboaHusam ISMPM-15 k

NPOW3BOACTBY APEBECHOI0 YNaKoBOYHOIO MaTepuana u
0603HayYeHbl B COOTBETCTBUM C JAHHOW CXEMOMN.

UR18 259 PykoBoacTBO nonb3oBaTtens
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CepTtudukar
MUCNbITaHUN,
npoBefeHHbIX
M3roToBUTENEM

HOexnapauuwu B
COOTBETCTBUMU C
BupeKTuBamu
EC

Po6oTbl Universal Robots e-Series NnocTosiHHO
NpoxoaAT BHYTPEHHNE UCTIbITaHWUSA N TECTUPOBaHME
nocrie oKoH4YaTenbHOM COOpPKM.

Mpouenypbl ucnbitaHnii UR NOCTOsIHHO
NnoABepralTCs NPOBEPKE U YNYYLLEHNIO.

Universal
Robots

Ownpektnebl EC B 0CHOBHOM OTHOCATCA K EBpone, ogHaKo HEKOTOpbIE CTpaHbI
npu3HatoT u (unn) TpebytoT Hanuune aeknapaumn EC. OupektuBbl EC MOXHO HaWTU Ha
oduumansHoM Beb-canTe: http://eur-lex.europa.eu.

B cooTBeTCTBMM C [OUPEKTMBOM O MexaHU4Yeckom obopyaosaHun, poboTel Universal
Robots npeacraensaoT cobor YacTUYHO YKOMMSIEKTOBAHHOE 060pyA0BaHNE, MOSTOMY
3Hak CE Ha Hu1X He cTaBuTCS.

Heknapauus o cootsetcTBUM KoMnoHeHToB (DOI) cornacHo Oupektuee o
MexaHu4YeckomM 060py0BaHUM NpuBeAeHa B rnaBe «[Jeknapaumm n ceptudukaThbiy.

PykoBofacTBo nonb3oBaTerns 260 UR18
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20. Oeknapauun n ceptudmkaums

20.4.Ceptnd nkatbl URIS

. Page 1
Rheinland =
Certificat

Certificate no. T 725031 1 1 0001

License Holder: Manufacturing Plant:

Universal Robots A/S See additional page(s) for the listing of 3 factories

Energivej 51

5260 Odense S

Denmark

Report Number: 31875333 027 Client Reference: Roberta Nelson Shea

Certification acc. to: EN ISO 10218-1:2011
EN ISO 13849-1:2015

Product Information

Certified Product: Industrial Robot

Model Designation: UR3, UR5, UR1@, UR15, UR2@, UR3@, UR3e, URSe,
UR7e, UR1@e, UR12e, UR16e, UR8 Long, UR1S

Technical Data: Rated Voltage: AC 108-200V, 50/68Hz or AC 280-240V, 50/6@Hz
Rated Current: 15A or 8A
Protection Class: I
Special Remarks: The robot is only a component in a final robot
application, collaborative or non-collaborative. The final
application/installation must comply with EN ISO 16218-2. 3
Certificate is only valid within used in conjunction with £
the UR Control Box, with or without a UR Teach Pendant. Includes g
optional IMMI accessory. The following safety functions have been =
evaluated and determined to meet PLd Cat. 3 per EN ISO 13849- 2
1:2015: =
1- Emergency Stop; 2- Safeguard Stop %
3- Joint Position Limit; 4- Joint Speed Limit "
5- Pose Limit; 6- Cartesian Speed Limit 2
7- Force Limit; 8- Momentum Limit §
9- Power Limit; 10- Stopping Time Limit
11- Stopping Distance Limit; 12- System Emergency Stop Output 3
13- Robot Moving Digital Output; 2
14- Robot Not Stopping Digital Output g
15- Reduced Mode Digital Output; &
16- Not Reduced Mode Digital Output s
17- 3 Position Enabling Device INPUT :
Refer to product manual for additional information. g
Must be installed and programmed in accordance with the g
manufacturer’s instructions. =

Remarks: Replaces Certificate T72501672. &

Appendix: 1, 1-68

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 A TUVRheinland
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TOV
Rheinland
North America
UL1740

Certificate no.

Certificate

CU 72503109 0001

License Holder:
Universal Robots A/S
Energivej 51

5260 Odense S
Denmark

Manufacturing Plant:
See additional page(s) for the listing of 3
factories

Report Number:

Certification acc. to:

US25JQ7X ez Client Reference: Roberta Nelson Shea

UL 1740:2018 R8.23
CAN/CSA-Z434-14 + GI1 (R2019)

Product Information

Certified Product:
Model Designation:

Technical Data:

Remarks:

Appendix:

Industrial Robot
UR15, UR20, UR3@, URS Long, UR1S

Rated Voltage: a) AC 1ee-20eV, 56/6eHz;
b) AC 2ee-24eV, 50/6eHz
Rated Current: a) 15A; b) 8A

Protection Class: I

Special Remarks: The following safety functions have
been evaluated and determined to meet
PLd Cat. 3 per EN ISO 13849-1:2015:

1- Emergency Stop 2- Safeguard Stop

3- Joint Position Limit 4- Joint Speed Limit

5- Pose Limit 6- Cartesian Speed Limit
7- Force Limit 8- Momentum Limit

9- Power Limit 10- Stopping Time Limit

11- Stopping Distance Limit 12 -System Emergency Stop Output
13 -Robot Moving Digital Output

14 -Robot Not Stopping Digital Output

15 -Reduced Mode Digital Output

16- Not Reduced Mode Digital Output

17- 3 Position Enabling Device INPUT

Refer to product manual for additional information.

Must be installed and programmed in accordance with the
manufacturer’s instructions. Certificate is only valid within
used in conjunction with the UR Control Box, with or without a
UR TeachPendant.

Replaces Certificate CU725@1652.
1, 1-59

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

/A TOVRheinland®

Page 1

quires prior approval

are tegis tered trademarks

PyKOBO,EI,CTBO nonb3oBaTend
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2. Tabnnua ¢ YyHKUKMMN Be3onacHOCTMU

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).

UR18 263 PykoBoacTBo nonb3oBartens
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b2,

npepoxpaHUTesbHbIN
0OCTaHOB 4 (3aWmTHbIN
ocTaHoB cornacHo ISO

10218-1)

®b3, npepen
NoNOXeHus
cousnieHeHus
(nporpaMmHoe
orpaHuyeHue
ocwm)

®b4, npepen
CKopocTH
couneHeHus

Onucaxue

OTa (hyHKuMsA Ge30nacHOCTH 3anyckaercs
BHELUHWM 3aLUMTHLIM YCTPONCTBOM C MOMOLLbIO
BX0A0B 6€30MacHOCTM, KOTOpble 3anycKalT

ocTaHoB kaTeropun 23, MpeaoxpaHnTenbHbIN

OCTaHOB He BMUSieT Ha BBOA/BbIBOA, UHCTPYMEHTA.

Bo3MmoxHbI pa3nuyHble KoHdurypauuu. Ecnn
NMOAKIOYEHO YCTPONCTBO BKITOYEHNS,

npep,oxpaHMTeanbm OCTaHOB MOXHO HaCcTpOuUTb

Ha pa6oTy TOJIbKO B aBTOMaTU4ECKOM pEXUME.

CM. cbyHKLMM 6e30MacHOCTU BpEMEHU 1

paccrosiHus octaHosa®. Onsi YyHKLMOHaNbHOM

HOeitctBua

OcTtaHoB
kaTeropuu 2
(IEC 60204-

1) —ocTtaHoB
SS2 (cornacHo
IEC 61800-5-
2)

6e30nacHOCTK BCell BCTPOSHHOW OyHKLK
6e3onacHocTn no6asbTe PFH BHellHero

3awmTHoro yctpouncTea k PFH

npenoxpaHnTesibHoOro octaHoBa.

3artparnsaemMbie

SN1eéMeHTbl

Pob6ot

OnucaHue HevicTBus

YcTaHaBnnBaeT BEPXHUIA N HUXHWIA Npeaensl

7S LOMYCTYMOTO MOOXEHUS COUYSIEHEHWIA.
He no3sonuT ABUXeHM0
PaccTosiHve 1 Bpemsi ocTaHoBa He R
NPeBbICUTL HACTPOVKM
YUNTBIBAKOTCSA, TaK Kak orpaHuyeHus He 6yayT
npegenos. YTobbl
HapyLUeHbl. Y KaX[0ro CoOUieHEHNs! MOryT BbITb
[OBVXEHWE HE NPEBBICUIO
CBoV Npegensl. Hanpamyto orpaHnynBaeT
. B npegersbl, CKopocTb
Habop AOMNYCTUMBIX MOMOXEHUI COYSNIEHEHU, B
MOXET BbITb CHUXEHA.
npeaenax KoTopbIX OHY MOTYT ABUraTbCS.
[lna npegoTepalleHns
3apaeTca B pas3fene 6e3onacHocT
. BbIXOAa 3a npefenbl
noJib30BaTeNbCKOro uHTepderica. To
GyZeT BbINOSIHEH OCTAHOB
CpeACcTBO NPOrpamMMHOrO OrpaHNYeHnst OCK 1
. po6ora.
NpOCTpaHCTBa C pacyeTHON 6e30MacHOCTbIO

cornacHo ISO 10218-1:2011, 5.12.3.

5°

3aTparusaemMole

SNEMEHTbI

CouneHeHne

(kaxpoe)

OnucaHue HeitctBua

He nossonut

. ABUXEHUIO
YcTaHaBnuBaeT BEpXHUI Npeaen ckopocTu
npeBbICUTb
couneHeHust. Y Kaxaoro CouneHeHns mMoryT 6bITb CBOU .
HaACTpPOUKHU

npegenbl. 3Ta pyHKUMs 6e30NacHOCTH OKa3blBaeT
npeaenos. YTobbl
HaunborbLuee BNVUSHNE Ha NEPEHOC SHEPTUM NpU
OBUXEHNE He
KOHTaKTe (3aXMMHOM uUnun nepexoaHom). Hanpsamyio
. NpeBbICUNo
orpaHuunBaeT Habop AOMYyCTUMbIX CKOPOCTEN
npeaensl, CKOPoCTb
COYNEHEHNS, KOTOPbIE Pa3peLLEeHO NCNONb30BaTb.
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.

1,15°/c

3aTparuBaemble

SNIEeMEHTbI

CouneHeHune

(kaxpoe)

PykoBoacTBO nonb3oBartens 264
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Hpenen 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
npenenos.
[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.
UR18 265 PykoBoacTBo nonb3oBartens
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odB7,
npeaen
ycunusa
UTUn
JIOKOTb)

AmnanasoHe. 3To o3HavaeT, 4to ycunusa B LITU n nokte

OnucaHue

Mpenen yeunus — aTo ycunue, npunaraemoe poboTom K
LITW (ueHTpanbHo TOUYKE MHCTPYMEHTA) 1 «IOKTIo». JTa
hyHKUMSA 6e30MacHOCTU HENPEPBLIBHO pacCcYnTbIBAET
MOMEHT, AONYCTUMBINA A KaXA0ro COYNEHEHUS], C TEM
yTo6bI Npegen yeunua ansi LITU n konexa octasanca B
3aAaHHbIX pamkax. CouieHeHNs KOHTPONVPYIOT BbIXOLHOM

KPYTALLMIA MOMEHT TaK, 4yTo6bl OH OCTaBascsa B Aonyctmumom

OCTaHyTCs B paMKax 3afilaHHoro npefena ycunus. Koraa
KOHTPONMpYyeMblii OCTaHOB 3anyckaeTcst PyHKLuen
6e3onacHocTu «Mpenen ycunusa», po6oT
OCTaHaBnMBaeTCs, a 3aTeM «BO3BpaLLAeTCsi» B
nonoxeHue, B KOTOPOM MpeBbILLIEHUS He 6bino. MNocne

9TOro OH CHOBa OCTaHaBNIMBaeTCA.

3artparnsaemMbie

HOeitctBua
3MeMeHThI

He nossonut
OBUXEHWIO
NpeBbICUTb
HacTpoWiKu

npepenos. YTo6bl

[BUXEHWe He

NPEBbLICUIO NPeaen.,
CKOPOCTb I MOMEHT

MoOryT 6bITb

25 H Ty

CHMXeHbI. [1na
npefoTBpaLleHns
BbIXOAa 3a npegensbl
6yneT BbINOMHEH
ocTaHoB po6oTa. He
NO3BOSIUT ABUXEHUIO
NpeBbICUTb

HaCTponKun

npenenos.

db8,
npeaen
MOMeHTa

®B9, npepen
MOLLIHOCTH

OnucaHue LeiicTBuA

Mpenen momeHTa
yao6Ho ncnonb3oBaTb
0N orpaHnyeHns CKOPOCTb 1 MOMEHT MOTYT 6bl
KpaTKOBPEMEHHbIX
KoHTakToB. Mpeaen
MOMEHTa BIIMSIET Ha NPeBbICUTL HACTPOKMN

BCero po6orta.

He no3BonuT ABMXEHMIO NPEBLICUTL HACTPONKHK

npenenos. YT06bI ABUXEHNE HE npesbICUIIO Npeaernobl,

NpefoTBpaLLEeHs BbIXOAA 3a npeaesibl 6yaet

BbINOJIHEH OCTAaHOB p060Ta. He no3sonuT aBnMxeHuto

3aTparneaemMble

[onyck

SJIeMeHThI

ITb CHUXEHbI. [Ans

3 kr- m/c Po6ot

npenenos.

Onucaxue

Lo 3atparueaembie
encTeus

[onyck

SJIeMeHThbI

OTa (byHKUMSA OTCRIeXMBAET MexaHUYeckyto paboTy (cymma
KPYTALLUX MOMEHTOB B COUSIEHEHMSAX, YMHOXEHHbIX Ha
YIII0BbIE CKOPOCTM B COUSIEHEHUSIX), BbIMOSHAEMYHO
po60TOM, UTO TaKXe BIIMSIET HA TOK, MOAABAEMbIil Ha
MaHuUnynsaTop po6oTa, n cKkopocTb po6oTa. ATa (yHKUMSA

6e30nacHOCTV AUHAMUYECKN orpaHu4mBaeT TOK U

KPYTALLMIA MOMEHT, HO COXPaHSIET CKOPOCTb.

[OuHamunyeckoe

orpaHuyeHune
10 Bt Po6ot

TOKa U KpyTALlero

MOMeHTa

PyKOBO[J,CTBO nonb3oBaTend
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21. Tabnuua dyHKUMn 6e30nacHOCTK

®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

ypoBeHb curHana Ha seixogax HU3KUI, po6ot HE HAXOUTCA B npouecce

ocTaHoBkn 1 HE HAXOOUTCA B cocTosiHUM nokosi. OueHka yHKLUMOHaNbHOM

6e30nacHOCTV OTHOCUTCA K TOMY, HYTO HaxoamTcs BHyTpu poboTta UR.

3aTparusaeMsie

SNIEeMEHTbI

BHelwHee
noaKIoYeHne K
noruke un (unu)

obopynoBaHuio
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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
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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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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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211.Tabnnua 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

21.2.Tabnuuya 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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21. Tabnuua dyHKUMn 6e30nacHOCTK

CoBmecTHas MeTon MosicHeHne UR e-Series
pabora, 370, N0 CyTU, HENOCPELCTBEHHI
penakuus 3
2011r., n. VHAMBUAYaNbHbIA KOHTPOIb B Cryyae,
5.10.3 Korza poboT B aBTOMaTUYECKOM pexvMe.
O60opynoBaHue Ans BeAeHWs BpYYHYIo
[OJXHO pacrosiaraTbCst B6Nnuau KoHLEeBoro
VICTIOTIHUTENBLHOTO Oprana v A0TKHO Po60oTbl UR He noaaepxuBaloT BeeHue BpyyHyo Ans
UMeTb: coBMecTHo paboTbl. nst po6otos UR
BepneHue *  KHOMKY aBapuitHOro OCTaHoBa, npefycMOTPeEHO 0ByYeHNE C BEAEHUEM BPYUHYIO
BpYYHyi0 « TPEXNOSULMOHHOE YCTPOCTEO (cBOGOAHbI NPUBOA), OAHAKO OHO NpeaHa3HauYeHo
BKITIOYEHUS, LS NPOrpaMMMUpPOBaHIUs B PyYHOM pexXume, a He Ans
COBMECTHOW paboThbl B aBTOMAaTMHYECKOM pPEXMUME.
*  (DYHKLMIO KOHTPONIMPYEMOTO
OCTaHOBa C pacyeTHow
6e30nacHoCTbH,
* HacTpavnBaemyto OYHKLMIO
KOHTPOSIMPYEMOI CKOPOCTH C
pacyeTHoM 6€30NacHOCTbHO.
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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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21. Tabnuua dyHKUMn 6e30nacHOCTK

CoBmecTHas MeTon MosicHeHne UR e-Series
paGOTa' Peanuzauus OMY 3aBucuT oT nponssoauTens Po6oTbl UR — 370 po60oThI C
peaakuna poboTa. KoHcTpyKumus poboTa 1 (Mnun) yHKUMM | orpaHuyYeHMemM MOLLHOCTU U yCUnus,
2011r., n. 6e3onacHocTu 6yayT orpaHuuMBaTh nepepady cneunanbHo paspaboTaHHble Ans
5.10.5 3Heprum ot poboTa K Yenoseky. MNpu COBMECTHOW paboTbl, B paMKax KOTopoi
OrpaHuyeHve NpEeBbILLEHNWN KaKOro-Nnbo orpaHuyeHust poBOT MOXET KOHTaKTMPOBaTb C
MOLLIHOCTU 1 napameTpoB NPOUCXOAUT OCTaHOB poboTa. 4YenoBEeKOM, He NpUYuHss Bpeaa. PoboTbl
yceunus (OMY) ¢ MpumereHne OMY TpebyeT yyeTa UR cHabxeHbl hyHKUMAMMN
MOMOLLIbIO MPUNOXEHNA POBOTA (Bkntouas pabouuii 6€e30MacHOCTU, KOTOpPblE MOXHO
KOHCTPYKTUBHbIX opraH 1 obpabaTtbiBaemble aeTanu) Takum MCMonb30BaTh AN OrpaHNYeHnst
Mep unu 06pa3oM, 4TOObI BO3MOXHBbI KOHTAKT He Mor [ABWXEHWS, CKOPOCTU, UMNYNbCa, CUMbI,
ynpaeneHusi npueecTu K TpaBme. B npoBegeHHOM MOLLHOCTU U T. Ai. po6oTa. ITn pyHKLMK
1ccnefoBaHUm oLeHMBaroch AasrieHue Ao 6e30MacHOCTY UCNONb3YHOTCA B
NMOABJIIEHWNA 60nu, HO He TpaBMbl. CM. npunoxeHnn poboTa AN CHAXEHNS
npunoxenue A. Cm. ISO/TR 20218-1 «Paboune | paBnenus u cun, co3gaBaembix paboymm
opraHbi». opraHom u obpabaTbiBaeMon AeTanbio.
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