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UNIVERSAL ROBOTS 1. OTBETCTBEHHOCTb M NMPeayCMOTPEHHOE NPUMEHEHNE

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

.OTBeTCTBEeHHOCTb U
npeaycMoTPeHHOEe NPMMEeHEeHUe

1.1.OrpaHn4YeHmne oTBETCTBEHHOCTMH

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

1.2.NMpeaycmoTpeHHOe NPUMEHeHUe

OnucaHue
NMPOYTUTE PYKOBOOCTBO

Mcnonb3oBaHue po6oTa He Mo Ha3HaYeHUo MOXET NPUBECTY K
OnacHbIM CUTYaLUsAM.

° I'IphoMTe N BbINOSTHANTE pPeEKoMeHgaunm no Ncnosib3oBaHMIo rno
Ha3Ha4YeHuto U yKasaHud, npneeeHHble B PyKOBO,EI,CTBe
nonb3oBaTtenia.

Po6oTbl Universal Robots aBnatTcs NpoMblLLeHHbIMY poboTamMu 1 NpegHa3HayeHb! ans
paboTbl C MIHCTPyMeHTamu (pabounmu opraHaMu) UNn HeENOABUXHbIM 060pyaOBaHUEM, a
Takxe Ans 06paboTkn U nepemeLLeHNss KOMNOHEHTOB 1 n3genuii. NMogpobHble cBeaeHUs
06 ycnosusax aKcnyaTaumm pobota cM. 34ech:

Bce po6oTbl UR ocHalleHbl hyHKUUSMU 6€30MacHOCTM, CO3AaHHBbIMU C LENbI0
obecneyveHns COBMeCTHON paboThbl, korga poboT AeENCTBYET COBMECTHO C YESIOBEKOM.
HacTpowkn dpyHKUMiA 6e30MacHOCTU AOKHbI UMETb COOTBETCTBYHOLLME 3HAYEHNSA —
COrnacHO OLEHKe pycka nNpusoxeHusi pobora.

CoBMecCTHble npunoXxeHuna npegHa3Ha4vyeHbl TOJIbKO AJf1d HeOoNacCHbIX CUCTEM, Koraa BCé
npunoxexHune, Bki4Yad MHCTPYMEHT (pa6oqvu7| opraH), 3aroToBKy, NpenATCTBuA 1 gpyrme
MeXaHU3Mbl, NpeacTtaBndeT coboW HU3KuI PUCK B COOTBETCTBUAU C OLIEHKOM pUcka
KOHKPETHOro NpunoxeHua.

UR16e 13 PykoBoacTBO nonb3oBaTtens
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1. OTBETCTBEHHOCTb M NPeayCMOTPEHHOE NpUMEHEHKE UNIVERSAL ROBOTS

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

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

* peabunutauus,

* OueHKa,

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

* nevyeHue,

* Xupyprus,

* 3[paBOOXpaHeHUe,

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

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

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

* Cwma3ska ansa couneHeHnit UR MoXeT BbiaensiTbCs B BO3AyX (B BUAE
napa) u kanatb.

* Wcnonb3oBaHue nnv NpunoxeHne, KOTOPoe ABMAETCS OTKITOHEHNEM OT
NpeayCcMOTPEHHOTO NMPUMEHEHUS, XapaKTEPUCTHK 1 cepTUmkaToB
po6oToB n usgenuin UR.

* HenpeaycMoTpeHHoe MCMonb30BaHUe 3anpeLleHo, MOCKOMbKY
pe3ynbTaToM MOXET CTaTb CMepTb, TENECHbIe MOBPeXAeHNUs 1 (M)
MaTepuanbHbIi yLiepo.

KOMMAHNA UNIVERSAL ROBOTS ABHbIM OBPA30OM OTKA3BLIBAETCA OT
ABHbIX 1 MOOPA3YMEBAEMbIX TAPAHTVIN COOTBETCTBUA KAKOMY-
JINBO NCTTIONTb3OBAHUIO.

é NMPEOYNPEXOEHUE
3anpeLyaeTcs BHOCUTb M3MeHeHus B poboTta. He moamduumpyiite TopueBbie
KpblLKKM e-Series. BHeceHne nameHeHnin MOXeT co3aaTtb HenpeaBaeHHble
pvckn. ABTOpr30BaHHas pa3bopka 1 NoBTopHasa cbopka AOSKHA BbINOMHATLCS
B cepBUCHOM LieHTpe UR nnu kBannguumpoBaHHbIM NEPCOHaNiom B
COOTBETCTBMM C aKTyaslbHON BEpCMel BCeX COOTBETCTBYHOLLMX PYKOBOACTB MO
06CNyXNBaHMIO.

PykoBoacTBO nonb3oBaTens 14 UR16e
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UNIVERSAL ROBOTS 1. OTBETCTBEHHOCTb M NMPeayCMOTPEHHOE 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.

UR16e 15 PykoBoacTBO nonb3oBaTtens
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IR
UNIVERSAL ROBOTS

2.Baw poboT

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.

Copepxumoe y
kopo6ok .

MaHunynsaTtop po6oTa

610K ynpaBneHus

noaBecHoON NynbT 06yyYeHns nnv noaBecHom nynbT 0byyeHus ¢ 3PE,
KPOHLUTEWH ANsi yCTaHOBKW B6roka yrnpaBneHus,

KPOHLUTEWH AN yCTaHOBKM NOoABECHOro nynbTa obyyeHus 3PE,
KIt0Y NS OTKpbITUS 6roka ynpaBneHus,

kabenb Ana NoaKnioyYeHna MaHunynaTopa po6oTta 1 6rnoka ynpasneHus
(pa3nuuHble BapuaHTbl B 3aBUCUMOCTY OT pa3mMepa po6oTa),

ceTeBoN kKabenb unu kabenb NMTaHWA, NOAXOAALLMNIA ONA BALLEro permoxa,
KoJibLiEeBasi UNu NogbeMHas cTpona (B 3aBUCUMOCTU OT pa3Mepa poboTa),
apanTtep kabensa MHCTpyMeHTa (B 3aBUCUMOCTM OT Bepcum poboTa),

HacTtodALllee pyKoBOACTBO.

PyKOBOﬂ,CTBO nonb3oBaTend
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UNIVERSAL ROBOTS 2. Baw po6ot

o]
MaHunynaTtope
poboTa

CouneHeHus,, ocHoBaHue 1 cdonaHew, AnsA NoAcoeANHEHNA MHCTPYMEHTa — 3T0
OCHOBHbI€ KOMMOHEHTbI MaHunynaTopa poboTa. KoHTponnep KoopauHupyet
[BVIXEHVEe COUSIEHEHNI, KOTOPOE MO3BOJIAET NepemMellaTb MaHuMnynaTop poboTa.

Ecnu npukpennTb pabounii opraH (MHCTPYMEHT) K doriaHLy ANs NoACoeANHeHNs
MHCTPYMEHTa Ha KOHLIe MaHunynsTopa, poGoT CMOXET MaHWMNynMpoBaTb 3aroTOBKOWA.
HekoTopble MHCTPYMEHTLI MMEOT onpeaerieHHoe Ha3HavyeHe, BbIXoasLiee 3a
npegesnbl MaHUMNyIMPOBaHWSA AeTarnblo: X 3agadeit MoxXeT ObiTb KOHTPOSb KayecTBa,
HaHeceHMe Kres, cBapka U T. A.

4

M

\\ \ \ Wrist 3 joint

\

\ \\Wrist 2 joint

\Wrist 1 joint

Base|

Base joint / f (

[
Shoulder joint/  Elbow joint |

1.1 OcHOBHbIE KOMMOHEHTbI MaHUMyassTopa pobora.

* OcHoBaHMe — 3TO MecCTO, Ha KOTOpO€E yCTaHaBIMBaeTCA MaHUNynAaATop po60Ta.
* [neyo 1 NOKOTb BbINOMHSIOT ABMXEHNS] 6ONbLLIOWN amMmnnunTynbl.
* 3anactbe 1 1 3anscTbe 2: BLINONHAT ABUXEHNS Maron amMmnnnTygbl.

* HaszansacTtbe 3 MHCTPYMEHT KPENnnUTCA K CbJ'IaHLl,y ana nogcoegnHeHnaA
MHCTPYMEHTAa.

Pob6oT npepacraenset coboit YacTUYHO YKOMMIIeKTOBaHHOE 060pyA0BaHUe, MO3TOMY K
HEeMYy npunaraeTca ,D,eKnapau,Mﬂ O COOTBETCTBUN KOMINOHEHTOB. D,J'Iﬂ KaXpgoro
npunoxeHusi pobota HeobxoANMO NPOBECTU OLLEEHKY pUCKa.

UR16e
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O pykoBopcTtee

OTKas ot

B aTOM pykoBOACTBE coaepXuTcs MHpopmaLms Nno TeXHNKe 6e30nacHoOCTH,
pekomMeHAaumMm no 6e3onacHoOMy UCMoNb30BaHMI0 U UHCTPYKLUK MO YCTaHOBKE
MaHunynsaTopa poboTa, 6rioka ynpaBneHus U nogBecHoro nynbta obyyeHus. Takxe
3[1eCb MOXHO HaWTU UHCTPYKLMM O TOM, KakK HayaTb YCTAHOBKY M NMporpaMmmMupoBaHmne
poboTa.

O3HakoMbTecCh C pekoMeHaauMsiMu 1o npegnosiaraeMomMy UCMosib30BaHUIo U
npuoepxuBantech ux. NMpoBeanTe oUEHKY pUcka. YCTaHaBMBanTe u UCNONb3ynTe
po60oTa B COOTBETCTBMU C INIEKTPUHECKUMU Y MEXAHUYECKUMUN XapaKTEPUCTUKAMMU,
npuBeAeHHbIMU B laHHOM PYKOBOZACTBE MOJIb30BaTENS.

OueHka pucka TpebyeT aHanunsa onacHOCTEN, PUCKOB U Mep MO CHUXEHWIO pucka npu
ncnornb3oBaHumn poboTa. NHTerpauus pobota MoXeT TpeboBaTb 6a30BOro ypoBHS
WHXEHEPHOW 1 3NTeKTPOTEXHUYECKOIN NMOATOTOBKU.

Universal Robots A/S npogomnxaeT noBbiwaTtb HAAEXHOCTb U MPON3BOANTENBHOCTb

OTBETCTBEHHOCTU  CBOMX MPOAYKTOB U1, KaK TakoBasi, OCTaBsET 3a CO601 NpaBo 0GHOBNATb NPOAYKTHI

3a coaepxaHue

1 JOKYMeEHTaLuMIo No npodykTam 6e3 npegsapuTesibHOro npeaynpexaeHus.
Komnanuen Universal Robots A/S npunoxeHbl BCce BO3MOXHbIE YCUIUA NO
obecneyeHnto TOYHOCTM U NPaBUbHOCTY coAepXaHua PykoBoacTBa nonb3oBaTerns,
0[HaKO OHa He HeceT OTBETCTBEHHOCTU 3@ BO3MOXHbIE OLUMOKN MU HEMOMHOTY
MHdOpMaLMK.

[aHHoe pyKOBOACTBO He COAEPXUT MH(OPMALLMIO O rapaHTUN.

myUR Cepsuc myUR — 370 nopTarn, KOTopblii NO3BOSISET pErncTprpoBaTh pob0TOB, OTCNEXMBATb
3aABKMW Ha 06CnyXmnBaHMe U NosyyaTb OT TEXMNOAAEPXKKN OTBETHI HA BOMPOCHI.

YT0o6bI MONyuYnTb 4OCTYN K NOpTany, nepenanTe Ha myur.universal-robots.com.

Ha noptane myUR 3asBku nn6o obpabaTtbiBatoTcs BbIOGpaHHbIM BaMy AUCTPUOLIOTOPOM,
nnbo nepenatoTca B cnyx6y nogaepxku knneHtoB Universal Robots.

Bbl Takxe MoxeTe nognucaTtbCs Ha MOHUTOPUHT poboTa 1 ynpaBnaTb [OMNOMHUTENbHBIMM
YYETHbIMU 3aNUCAMU NOSb30BaTeENeR B KOMMNaHUK.

Mopnepxka

Ha cante nogaepxkn www.universal-robots.com/support pasmeLlleHbl BEpCUn aHHOrO
PYKOBOACTBA Ha ApYrux si3blKax.

PykoBofacTBo nonb3oBaTerns 18 UR16e
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UR+ B nHTepHeT-canoHe UR+ www.universal-robots.com/plus npeacrasneHa nepefosas
NPOAYKUMS Ansi npuBeaAeHus npunoxeHust pobota UR B COOTBETCTBME C KOHKPETHbLIMU
noTpebHOCTAMU. TaM MOXHO HaWTU BCE, YTO MOXET BaM NOHaA00MTbCSA, — OT UHCTPYMEHTOB
1 NpUHaAeXHoOCTeN A0 NPOrpaMMHOro obecneveHus.

N3penua UR+ nogkntoyatotca k po6otam UR 1 paboTtatoT Takum o6pa3om, 4Tobbl Ux 6bIno
nNerko HacTpouTb U yAo6Ho ncnonb3osaTb. Bece n3nenma UR+ nposepeHbl komnaHuen UR.

Takxe Bbl MOXETe CTaTb Y4aCTHUKOM napTHepckon nporpaMmmbl UR+ 1 nonyyuntb 4OCTYN K
HoBOW NnaTtdopMe nporpamMmmMHoro obecneyeHus plus.universal-robots.com, kotopas
nossonseT co3gaBaTh 6onee yanobHble Ans nonb3oBaTens usgenua ana poboros UR.

®opymbl UR  Ha hopymax UR forum.universal-robots.com ntobutenn po6oToB nto60oro ypoBHsi
NoAroToBKM MOTyT 06LaTbca apyr ¢ apyrom 1 obpawatbesd kK UR, 3agaBaTb BONpOCh! U
obmeHmBaTbcs nHdopmaumen. Popym UR cospaH 1 agMuHUCTpupyeTcsa komnannen UR+,
0[HaKOo BONbLUMHCTBO KOHTEHTA CO34aeTcs NoNb30BaTeNAMMU.

Academy Ha cante UR Academy academy.universal-robots.com ecTb pa3nunyHbie matepuarnbl 1
WHCTPYMEHTHI Ana 06yyeHus.

Komnnekr gns Komnnekt UR ans paspaboTynkoB universal-robots.com/products/ur-developer-suite
pa3paboTumkoB npeacrasnsieT cobon Habop NHCTPYMEHTOB, HEOOXOAUMbIX ANA CO34aHMA LeNIOCTHOro
peLleHus, Bktoyasa pa3paboTky URCap, agantauuio paboynx opraHoB U MHTErpaLuio

obopynoBaHus.
UHTepHeT- PykoBoACTBa, MHCTPYKLMM 1 CMIPABOYHUKN MOXHO HalTu B VIHTepHeTe. Mbl cobpanu
pyKoBoAacTBa 6onbLion 06 bemM AOKYyMeHTaUMK Ha cTpaHuue https://www.universal-

robots.com/manuals.

* CnpaBoYHWK Mo nNporpamMmmHomMy obecneyeHunto PolyScope ¢ onvcaHmsimm u
WHCTPYKLUSIMMU.

* CnpaBOoYHMK MO 0BCNY>XUBAHUIO C YKAa3aHWUSIMM MO MOUCKY 1 YCTPaHEHUIO
Hernonagok, 06Cny>XUBaHUIO U PEMOHTY.

* Karanor cueHapyveB CO cLeHapusaMK st HanucaHusa 6o5ee CNoXHbIX MPorpamMm.

UR16e 19 PykoBoacTBO nonb3oBaTtens
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2]1. TexHnuyeckune xapaktepuctmnkun URIbe

Tun poboTa UR16e
MakcumarnbHasa nonesHasa Harpyska 16 kr/ 35,2 doyHTa
Oxsart 900 mm / 35,4 pronma

CteneHu cBoboapl

6 BpaLlaoLLmMXCca COeANHEHUN

MporpaMmmMupoBaHue

I"pachnuecknii nonb3oBaTenbckuin nHTepdenc PolyScope
Ha 12-A10MMOBOM CEHCOPHOM 3KpaHe

OHepronoTpebneHue (cpegHee)

585 B1lMpubn. 350 BT npu ncnonb3oBaHny TUMMYHON
nporpamMmeil

[manasoH TemMnepaTyp oKpyxatoLlei cpeabl

0-50 °C. Npun TemnepaType OKpyXatLlen cpeabl Bbille
35 °C po60oT MoXeT paboTaTb C MOHUXEHHO CKOPOCTbIO
1 NPOU3BOJUTENBHOCTLIO.

®yHKUMKM Be3onacHoCTH

17 npooyMaHHbIX pyHKUMIA 6e3onacHocTu. PLd,
kaTeropus 3, B cootBeTcTBUM C: EN ISO 13849-1.

Knaccudukaums IP

IP54

Knaccudmkaums YACTbIX NOMELLEHNIA

ManunynsaTtop poboTa: knacc 5 ISO,
6nok ynpaeneHus: knacc 6 1ISO

Wym

Pyka po6ota: MeHee 65 ab(A) briok ynpasnexus: MeHee
50 nb(A)

MopTbl BBOAA-BbIBOAA MHCTPYMEHTA

2 uMdpoBbIX BXoAa, 2 UnpoBbIX BbIXOAa, 2 aHaNorosbIx
BXO4a

MoLHOCTb 1 HanpAaXxeHne NCToO4YHMKa nnutTaHunA
Ons BBOAa/BbIBOAA MHCTPYMEHTa

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

TOYHOCTb CUITOMOMEHTHOrO faTymKa

55H

CkopocTb

OcHoBaHue 1 nne4veBoe courneHeHne: makeumym 120 °/c.
Bce ocTanbHble couneHenmns: makc. 180 °/c.
WHctpymeHT: Mpubn. 1 m/c/ Mpubn. 39,4 ptorimalc.

CT1abunbHOCTb NO3NLIMOHUPOBAHNS

10,05 mm / £ 0,0019 gronma (1,9 mun) cornacHo 1ISO
9283

[nana3oHbl cycTaBoB

+ 360 ° ansa Bcex coeanHeHumn

®yTNpuHT @190 mm / 7,5 nronma
MaTepuansl AntomuHun, PC/ASA nnacTtuk
Bec poboTa 33,1kr/ 72,9 dyHTa

YacTtoTta 06HOBMNEHUS CUCTEMBI

500 Iy,

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

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

nOprI BXxopaa/Bbixoaa 6noka ynpasrieHua

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

Bxofbl/BbIX0Abl UCTOYHUKA NUTAHMA B Gnoke
ynpasJieHuA

24 B 2 A B 6510Ke ynpaBneHus

O6LweHne

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

Cesasb C WHCTPYMEHTOM

RS

NcTouHUK nuTaHna 6rioka ynpaeneHus

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

HomMuHanbHbIN TOK KOPOTKOIro 3amMblkaHuaA
(SCCR)

200 A

PyKOBO,EI,CTBO nonb3oBaTend
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Kab6enb MMNO: oT nogsecHoro nynbTta
0by4yeHus K 6roky ynpaBneHus

4,5m /177 pronvon

CranpaptHbin (PVC), 6 M (236 grovimoB) x 13,4 Mmm

Kabenb poboTa: maHunynaTtop pobota K 6noky | CtaHgaptHein (PVC), 12 m (472,4 pronma) x 13,4 Mm
ynpasneHus (onuumn) Biicokown rubkoctu (MY), 6 m (236 aronmos) x 12,1 mm

Bbicokoi rubkoctu (MY), 12 m (472.4 aroimos) x 12,1 Mm

2.2.MMoaBecHOM NynbT 06yYeHUn C
TPEXNO3ULMOHHBIM YCTPONCTBOM BKAOYEHUA

OnucaHue

2. Baw pob6oTt

B 3aBMCUMOCTM OT NOKOreHMs poboTa NogBECHOMN NyNnbT 00y4eHNs MOXET NOCTaBMATbLCA
¢ 3PE. 370 yCcTpOWCTBO Ha3bIBaeTCHA NOABECHBIM MYNbTOM 06y4YeHUs ¢
TPEXMO3NLMOHHBLIM YCTporcTBOM BKItoueHus (MIMO ¢ 3PE).

Po60oThbl ¢ 6onee BbICOKOI MNONE3HOM Harpy3kom MoryT ucrnonb3oeaTth Tonbko MMO ¢ 3PE.

KHonku MINO ¢ 3PE HaxoaaTca Ha HUXHEW CTOPOHE NOABECHOIO NynbTa 06yyYeHus, kak
nokasaHo Huxe. Mlcnonb3oBaTb MOXHO 100y KHOMKY MO CBOEMY YCMOTPEHMIO.

Ecnu nogsecHon nynbT 0by4yeHnst oTKYeH, Heo6xoaMMO NOAKYNTL U HACTPOUTL
BHewHee ycTponcteo 3PE. MIMO ¢ 3PE moxHO ncnonb3oBaTb U B MHTEpPdENCE
PolyScope: pononHutenbHble YHKLNUM ECTb B BEPXHEM KONIOHTUTYIE.

YBEOOMITEHUE
* Ecnu Bbl kynunu po6ota UR20 nnn UR30, noasecHomn nynbT

0by4yeHus 6e3 ycTponctea 3PE He nogonger.

e [nancnonb3oBaHua UR20 nnu UR30 npu nporpaMmmMupoBaHnum 1
oby4eHnM B Npegenax oxsaTa NnpunoxeHus pobota TpebyeTtcs
BHELLHEee YCTPONCTBO BKITHOYEHUSA UM NOABECHOW NyNbT
06yyeHusa c 3PE. Cm. ISO 10218-2.

* lMopgecHon nynbT 0by4eHusa ¢ 3PE He BXOOUT B KOMMIEKT
noctaesku OEM Control Box, N0aToMy (pyHKLMsI yCTPOMNCTBA
BKJIIOYEHMSA HE NpeayCMOTpeHa.

UR16e
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2. Baw pob6ot
O630p 1. KHonka nutaHus
nno 2. KHOMKa aBapuiMHOro ocTaHoBa
3. USB-nopT (B KOMMNMIEKTE C NbI1E3aLUUTHON KPbILLKON)
4. KHonkun 3PE
CBoGopHblit Mop kaxpon kHonkow 3PE pacrnonoxeH cumBos poboTa co cBo60AHbIM NPUBOAOM, Kak
npueop, NMoKasaHo HuXe.

PykoBoacTBO nonb3oBartens 22 UR16e
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2. Baw pob6oTt

221 ® yHKUMUM KHONOK NynbTa obyyeHuns ¢ 3PE

OnucaHue

@

YBEOOMINEHUE
KHonku 3PE aKkTUBHbI TONBKO B py4HOM pexume. B aBTomatnyeckom

pexume Ans ABUXeHUs poboTa He Hy>XXHO HaxXnMaTb KHomKy 3PE.

Tabnuua HuXe conepXuT onucaHne PyHKUMn ansa kHonok 3PE.

MonoxeHue OnucaHue Heicteue
IBuxeHune poboTa
OCTaHOBIEHO (B py4HOM
Ha kHonky 3PE HeT (8 Py
pexume). MNutaHue ¢
0 OTnywieHa nasnenusi. OHa He
MaHunynsTopa poboTa He
Haxara.
CHSITO M TOPMO3a OCTalTCA
OTMYLLEHHBI.
Ha kHonky 3PE
OcraHoBUTH NPUIOXEHO
poboTa B MonyHaxatune HEKOTOpOEe [No3BonsaeT BbINOMHEHNE
HopmanbHoM 1 | (J1érkun naeneHne. OHa BalLie/ NporpamMmel, korga
ynpaensieMom 3axBearT) HaxarTa go po60oT B py4HOM pexmme.
pexume. cpepHero
NOJNOXEHMUSA.
Ha kHonky 3PE
MNonHoe y [BuxeHune poboTa
NPUIOXEHO
HaxaTune OCTaHOBIEHO (B Py4HOM
3 . MosnHoe gaBreHune.
(CunbHbIN pexume). Po6oT B 3PE
OHa HaxaTa oo
3axBearT) OCTaHoBe.
ynopa.

0 OTnyckaHune KHOMKK

OcTtaHoBUTb poboTa B HOPMarnbHOM U

yrnpaBnsieMoM pexume.

HaxaTtune
KHOMKMU

UR16e
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2.2.2.Ncnonb3oBaHne KHonok 3PE

Mcnonb3oBaHue VMcnonHeHne nporpammbl
3PE 1. B PolyScope po6oT fonxeH ObITb NepeBefeH B py4HON pexuMm. Ecnmv aTo He
Tak, nepeBeauTe ero B py4HON pexum.

MopnepxuBainte nonyHaxatue KHonku 3PE.

Ha PolyScope HaxmuTe Bocnp. Ansa BbINOSIHEHUA NPOrpamMMel.

MporpamMma nucnonHAeTca ecrnv MaHunynaTop poboTa B HauyanbHOM
MONoXeHUN NPorpaMmbi.

Ecnu po6oT He B HayanbHOM MOJSIOXEHUM MPOrpamMMbl, TO MOABUTCS SKpaH
MepemecTuTb po60Ta B NONOXEHUE.

OcTaHoBKa nporpammbl

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

MpurocTaHoBKa NporpamMmeil
1. Otnyctute kHonky 3PE unu HaxmuTe kHonky Nay3a B PolyScope.

YTo6bl NPpOA0SIXMTE BbIMNOSTHEHWE MPOrPaMMbl, MOSIYHAaXMUTE U yAEpXMBaATE
kHonky 3PE, a 3aTeM HaxmMuTe KHornky Bo3o6HoBuTb B PolyScope.

CBob6oaHbIV npusopg ¢ KHonkamu 3PE

Ucnonb3oBaHUue KlMepemecTUTthb p060Ta B NnonoxeHune>»

OnucaHue DyHKumA «MepeMecTuTb poboTa B NONOXEHNE) NO3BONAET MaHUMNYNSTOpY
nepeMecTUTbCS B Ha4YanbHOe NMosoXeHre Nnocrne 3aBepLueHns nporpammbl. MNepeq,
3arnyckoM NporpaMMbl MaHUMynATop poboTa AoMXeH HaXxoAMTbCS B HaYanbHOM
MOMOXEHUMN.

MepemecTuTb B Vicnonb3oBaHue kHomnku 3PE Ans nepeMeLLeHnst MaHUMynsTopa B HY>XHOe MOMOXEeHUE!
nonoxexune 1. TMocne 3aBepLLeHNs NPOrpaMMMpOBaHUs HaxmuTe BocnpoussecTy.
2. Bbibepute Bocnpoussectu ¢ Hauyana.

B PolyScope nosiButcs akpaH Nepemectutb po60Ta B NOMIOXEHUE, Ha KOTOPOM
6ynet otobpaxaTbCcs ABUXEHME MaHUMYNATOpa.

MonyHaxmuTte 1 yaepxusante kHonky 3PE.

Tenepb B PolyScope HaxmuTe u yaepxuBaiite ABTonepemeLleHne, Ytobbl
MaHUMynsaTop poboTa NepeMecTusicsl B HaYanbHoe NosioXeHne.

MogasuTca akpaH «McnonHuTb NporpaMmmy».
5. 3anyctute nporpammy, yaepxmsas kHonky 3PE nonyHaxaton.

OTtnycTtute kKHonky 3PE ansa octaHoBa Bawei nporpamMmmbi.

PykoBofacTBo nonb3oBaTerns 24 UR16e
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2.3.0630p Polyscope

OnucaHue

Mcnonb3soBaHue
CeHcopHoro
3KpaHa

PolyScope - ato rpacuyecknii nitepdeinc nonb3osatens (GUI) Ha Teach Pendant,
KOTOPbI yNpaBnseT MaHUMNynaTopom poboTa Yepes CEHCOPHbI 3KpaH. Bbl cospaeTe,
3arpyxaeTte 1 BbIMOSHAEeTe nporpaMmbl ans pobota B PolyScope. NHTepdelic
PolyScope pa3geneH, kak noka3aHo Ha cnegyoLweM pUcyHKe:

* A: 3arosoBoK C KOHKaMW/BKIaaKaMu, KOTOpbIe AeNaloT MHTEPAKTUBHbIE 3KPaHbI
JOCTYMHBIMW A5 BaC.

* B: HAXHKMIA KONOHTUTYI C KHOMKaMu, KOTopble YNPaBnsAoT 3arpyXeHHON
nporpamMmoi/nporpaMmmamu.

* C: OKpaH c nonsmMun 1 onuusaMmn 4ns ynpaBneHns U MOHUTOPUHTa [eNCTBUN

pob6orTa.
[A)

B

YyBCTBUTENIBHOCTb CEHCOPHOMO 3KpaHa HacTpoeHa Tak, YToObl n3bexaTb OLUMOOYHbIX
HaxaTtum B nHTepdeice PolyScope 1 npegoTBpatiTbe HEHaMEpPEHHOE nepemeLLeHne
poboTa.

CeHCOpHbIVi 9KpaH NOABECHOT0 NyrbTa 06y4YeHns ONTUMU3NPOBaH Ans
UCMOJIb30BaHNs B MPOMbILLNIEHHbIX YCIOBUAX. YyBCTBUTESIbHOCTb CEHCOPHOIO 9KpaHa
NMoaBEeCcHOro MynbTa 06y4YeHus (B OT/IMYME OT GbITOBOW 311EKTPOHMKW) Gornee
YCTONYMBA B OTHOLLEHUW TaknX (hakTOPOB OKpyXatoLLeid cpefpl, Kak:

* Kannu Bofbl 1 (M) oxnaxpaoLLen XuakocTu,
* paguoBOSTHOBOE U3My4YeHue,
* [pyrve HaBe[eHHbIe LWyMbl B paboyen cpege.
[enaTb BbIGOp Ha 3KpaHe pekOMEHAYETCA KOHUYMKOM nanbLa.

B pykoBOACTBE Mbl Ha3blBaeM 3TO AENCTBME «HaXaTUEM».
|-|pl/l XenaHun gnda Bbl60pa QJIEMEHTOB Ha 3KpaHe MOXHO KYyNnnUTb CTUIycC.

UR16e
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2.3.1.3Hauykun n Bknaaku B PolyScope

OnucaHue

3Hauyku n
PyHKUMM
BepXHero
KONOHTUTYNA

Pa6oumne pexumel

B cneaytowem pasaerne nepedncneHbl M onmncaHbl 3HaYKu, BKNaaKy U KHOMKK B
uHtepcence PolyScope.

BbINOJTHUTL — 3TO MPOCTOW CNOCco6 ynpasneHns poGOTOM C MOMOLLbHO
npeaBapuTenbHO 3arn1caHHbIX NPorpamMm.

v
Mporpamma co3naet v (Unun) M3mMeHsieT NporpaMmmbl po6oTa.

2

YcTaHoBKa KOHpUrypupyeT HacTpoMKN MaHuUMynsAaTopa poboTa U BHELLHEro
060opyaoBaHus, Hanpumep, X MoHTax 1 6e30MacHOCTb.

MepeMecTUTb KOHTPONMpPYET U (UNK) perynupyeT ABuXeHne poboTa.

,
el B/B KOHTpOnMpyeT u 3agaeT BXOOHbIE U BbIXOOHbIE CUTHATbI B peXUMe
pearnbHOro BpemMeHu, NocTynatoLLme B 6510K ynpaBiieHns 1 U3 Hero.

el JKypHan nokasblBaeT COCTOSIHME po6oTa, a TakXe npeaynpexaeHns n
coobLeHns 06 ombKax.

L & |

el MeHeaXep nporpamMM M YCTaHOBOK BbiGMpaeT 1
oTobpaxaeT akTUBHYH MporpamMmMy 1 yCTaHoBKY. [lucnetyep nporpamMmel v
yCTaHOBKM BKJto4yaeT B cebsi: MyTb K dhanny, Co3patb, OTKpbITb U CoXpaHuThb.

[
Cospatb... co3gaet HOBYH nporpamMmmy minmn yCtaHoOBKY.

iiiild OTKPbITb... OTKPbIBAET NpeABapuTeNibHO COXpaHeHHY0 NporpaMmmMy unm
YCTaHOBKY.

T

sl COXpaHUTD... COXPaHSIET NporpaMmmy, yCTaHOBKY 1M o6e 0iHOBPEMEHHO.

"
M 3Hauok ABTOMaTUYECKM YKa3blBAeT Ha TO, YTO YCTaHOBIIEH aBTOMATUYECKUIA
pabounit pexxum poboTta. Haxmute ero, 4ytobbl NepeinTn B pyuYHoi pexmnm paboThbl.

¥ 3Ha4yoK BpyU4HyI0 ykasbiBaeT Ha TO, YTO YCTAHOBIIEH PYYHOI paboumnin pexmnm
poboTa. HaxmuTe ero, 4tobbl NepenTy B aBTOMaTUYECKUIA pexnum paboTsbl.

OucrtaHumMoHHoe
ynpasrneHue

3HauyKuM NoKasnbHOro pexnma n yaaneHHoro pexmmMma CtTaHOBATCA OOCTYMHbIMW TOJTbKO
B TOM Cry4ae, eclni BKIto4YeHO JUCTaHUMOHHOE yrnpaBJieHne.
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3Haukn un
YHKLMK
HUXHEro
KONMOHTUTYNA

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.

E MHuumanmampoBaTb agMUHUCTPUPYET COCTOsIHUE poboTa. Koraa oH ctaHeT
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
PY4YHOM pexum

BbICOKOCKOPOCTHOW py4HOI pexxum paboTaeT npu 3axatuu. 3T1a pyHKUMA
OOCTYMHa TOSMbKO B PyYHOM peXunme nNpu CKOHOUIypUpoOBaHHOM
TPEXNO3ULMOHHOM YCTPOWCTBE BKITOYEHNS.

1
=L BLICOKOCKOPOCTHOM pY4HO peXUM No3BOSSAET UHCTPYMEHTY U

FNIOKTI0 BPpEMEHHO paboTaTb CO CKOPOCTbIO Bbille 250 Mm/c.
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3.Be3onacHoOCTb

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.

31.06uwee

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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3.2.Tvnbl coobuweHnm besonacHocTw

OnucaHue CoobLeHnsa cucteMbl 6€30MacHOCTM MCMOMb3YTCA 4SS TOro, YToObl 0603HAYUTH
BaXHY UHopmMaumto. Ytobbl obecneunTs 6e30nacHOCTb U n3bexaTb TPaBMUPOBaHUS
nepcoHana unv NoBpeXxaeHus N3genusi, 03HakoMbTECb CO BCEMU COOBLLIEHUAMM. Tunbl
coobLeHnn 6e30nacHOCTV NPUBEAEHbI HAXE.

é NMPEOYNPEXOEHUE
O603HavYaeT onacHyo cUTyaumio, KoTopast MOXET NMPUBECTM K CMEPTH
UM cepbe3HbiM TpaBMaM, ECIN €€ HE YCTPaHUTb.

é NMPEOYNPEXOEHUE: SJIEKTPUYECTBO
0O603Ha4YaeT oNacHy CUTYaLMIo, CBA3aHHYIO C ANEKTPUYECKUM TOKOM,
KOTOopasi MOXET NPUBECTU K CMEPTU UIN CEPbe3HbIM TPaBMaM, ecrin ee
He YCTpaHUTb.

fi NMPEOYNPEXOEHUE: TOPAYAA MOBEPXHOCTDb
O603Ha4YaeT onacHyo ropsiyyr NOBEPXHOCTb, KOTOPas MOXET Bbl3BaTb
TpaBMy B pe3ynbTaTe KOHTaKTa Uin NPUGNNXEHUS K HEW.

é BHUMAHUE
O603HavYaeT onacHyo cUTyaumto, KoTopasi MOXET NPUBECTM K
TpaBMaM, ECINN €€ HE YCTPAHUTb.

L 3A3EMJIEHUE

= O603Ha4vaeT 3a3eMrieHme.

@ 3AUMTHOE 3A3EMNEHUE
O603Ha4vaeT 3anTHOE 3a3eMIIEHME.
YBEOOMITEHUE
O603Ha4vaeT puck NoBpexaeHna 06opyaoBaHNUs UM MHOpMaLmio, Ha
KoTOpyto cneayeT obpaTuTb BHUMaHUeE.
MPOYTUTE PYKOBOOCTBO
0O60o3Ha4vaeT 6onee NoapobHyH MHpopMaLMIO, K KOTOpOW criegyeT
06paTUTbCSs B pyKOBOACTBE.
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3.3.MpepoctepexeHna nnpeaynpexkaeHus
obuLero xapakrepa

OnucaHue Cneayiolime npeaynpexmneHns MoryT NoBTOPATLCS, NOACHATLCA U AeTanM3npoBaThca B

nocrneayrLwyx pasgenax.

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

Y6eputeck, 4TO MaHUMyNsTop poboTa u MHCTPYMEHT (pabounii opraH)
HazexHo 1 6e30nacHoO 3aKpenseHbl.

Y6eanTech B HanM4mMm goctaTouHOro MecTa asisi ceoboaHol paboThl
npunoxeHusa poboTa.

Y6epuTech, 4To NepcoHan 6yaeT 3allyLLEH B TEYEHNE BCEMO CPOKa
cnyx6bl po6oTa, BKtoYasi TpPaHCMOPTUPOBKY, YCTAaHOBKY, BBOZ, B
aKCnnyaTaLuuio, nporpamMmmmupoBaHmne (06yyeHune), akcrnyaTaumio 1
UCNonb30BaHWe, AEMOHTAX M YTUNU3ALMIO.

Y6eaunTech, UTo NnapameTpbl KoHdUrypaumm 6esonacHocTi poboTa
HaCTpOeHbl TakUM 06pa3oM, 4To6bI 06ecneynTb 3auUTy NepcoHana, B
TOM YKCHIE TEX, KTO MOXET HaxoaUTbCs B NpeAenax AoCcsaraemMocTtu
poborTa.

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

Mpu paboTe c poboToM nUlberaiitTe HOLLIEHUS CBOOOAHOM oAeXAabl U
OBENUPHBIX U3aenuit. Ecnu y Bac AnvHHbIE BOSIOCHI, 3aBSXUTE KX
c3agu.

He npocoBbiBanTe nasnbLibl 32 BHYTPEHHIOK KPbILLKY 610Ka
yrnpaBneHus.

CoobLwute nonb3oBaTensm 060 BCeX ONacHbIX CUTYaLUSX U
obecneumBaemoim 3amTe, 06 bACHUTE OrpaHUYEHNs 3aLUUTbI U
OCTaTO4YHbl€ PUCKN.

Coo6LumnTe nonb3oBaTensM O PacrnosioXeHn KHOMOK aBapuinHoro
OCTaHOBa 1 0 METOAaX aKTVBaLMM aBapuitHOro ocTaHoBa BO
BHELUTATHbIX CUTYyaLUSX.

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

Mpwu “cnonb3oBaHUK MOABECHOIO NyJfibTa 06y4YeHNs yunTbiBaiTe
opuvieHTaLuuo poboTa, YTobbl MOHMMAaTL, B KAKOM HanpasreHnn oH
OyOeT oBuraTbCs.

Cobniopgante TpeboBaHusa ISO 10218-2.

PyKOBOﬂ,CTBO nonb3oBaTend
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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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YBEOOMJIEHUE
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.
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3.4 MHTerpauma n oTBETCTBEHHOCTb

Onucaxue NHdbopMaums B HACTOSALLEM PYKOBOACTBE HE COAEPXUT CBEAEHUIA O MPOEKTUPOBAHUN,
yCTaHOBKe, MHTerpaumm 1 aKcryaTauum npunoxeHus poboTa u He CoaepXuT
nHdopmaLmm 060 Bcem neprdeprintHom 060pyL0BaHNK, BKSAOLWMM Ha 6e30MacHOCTb
npunoxexusi pobota. MpoekTpoBaHNe 1 yCTaHOBKa NPUIOXeHus poboTa A0MXHbI ObITb
BbIMOJIHEHbI B COOTBETCTBUM C Tpe6oBaHMSAMYN 6€30MacHOCTU COOTBETCTBYOLLMX
CTaHOapToB Y HOPMATMBHO-MPABOBLIX aKTOB CTPaHbl YyCTaHOBKK poboTa.

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

* MpoBefeHne OLEHKM prUcKa Ans BCei cucTemMbl poboTa;

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

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

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

* paspaboTka MHCTPYKLMIA MO IKCMTyaTauum;

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

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

3.5.KateropumnocrtaHoBa

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

KaTeropuu octaHoBa OnucaHue

KaTeropus octaHoBa OnucaHue

OcTaHoBWTb po60oTa B HOPMasibHOM U
ynpasnsemMom pexume. 1

0

OcTaHoBUTL poboTa B
HOPMarbHOM U YNPaBiieMOM
pexume.

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

Moaaya NUTaHUS Ha MPUBOAY COXPAHAETCA Nocre 0CTaHOBKK poboTa.

UR16e 37 PykoBoacTBo nonb3oBartens



R
4. MNopbém u paboTa ¢ AeTanamu UNIVERSAL ROBOTS

4 MNoapbémmnpaboTacaetansamm

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

4]1.BbnoKynpaBneHnMAa M NOoABECHOM NYNbT
obyyeHusn

OnucaHue Brnok ynpaBneHusi n nogBecHom nynbT 06y4YeHnss MOXET nepemMeLLaTb OONH YENOBEK.
Bo Bpemsi ncnonb3oBaHusa kabenu cnegyeT CKpyTUTb U 3acpMKcMpoBaTh BO n3bexaHue
CMoTbIKaHMS.

4272.maHunnynaTtop poboTa

OnwucaHuve B 3aBucuMOCTM OT Beca MaHuUMynAaTop poboTa MOryT NepeHoCcuTb OAMH Unu ABa
yernoBeka (ecnu cTpona He npegocTtaeneHa). Ecnun ctpona npegocTtasneHa,
Heobxoaumo obopyAoBaHve ANs NogbeMa U TPaHCNOPTUPOBKM.

PykoBofacTBo nonb3oBaTerns 38 UR16e

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



R
UNIVERSAL ROBOTS 5. C6opka 1 MOHTax

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

5.CH6opKa M MOHTa 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.
MopcoenmnHnTe Kabenb poboTa K MaHUNyNATOPY 1 610Ky 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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51.KpenneHne maHunynsatopa poboTa

Onucaxue _
- Surface on which the robot is fitted
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FabapuTtbl po60Ta 715 MOHTaxXa 1 CXeMa pacriofioXeHNs OTBEPCTUN Ha HEM.
Mpoueaypa
OTKITIOUEHMS é NPEAYMPEXAEHVE
MaHunynsTopa HeoxuaaHHbI 3anyck v (Mnv) OBUXEHNE MOTYT NPUBECTU K TpaBMe
poGoTa * [1ns npepoTBpalleHna HesannaHMpoBaHHOIo 3arnycka poboTa

Npy MOHTaxe 1 JeMOHTaxe OTKIo4YalnTe ero 3apaHee.

1. HaxmuTe KHOMKy NTaHUsi Ha NOABECHOM MyJibTe 06yYeHNs 1 OTKIoUNTE
pob6oTa.

2. OTcoeanHuTe CMNOBOIN Kabenb (LWHYP NUTaHNUS) OT PO3ETKU.

MopoxanTte 30 cekyHa, noka poboT He COPOCUT HAKOMSIEHHYH SHEPTUIO.
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KpenneHue 1.

MaHunynaTopa

poboTa 2.

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

3aTaHuTe YeTblpe 6onTa M8 knacca Npo4YyHOCTU 8.8 C MOMEHTOM 3aTaxXku 20
H- m.

(3HayeHnsa momeHTa nameHeHbl, SW5.18. B npeabiayLimx nevyaTHbIX BEPCUsX
OynyT opyrne 3HavyeHus.)

Ecnu TpebyeTcs TOYHBIN NOBTOPHLIN MOHTaX poboTa, UCMoNb3ynTe OTBEPCTME
@ 8 MM 1 na3 @ 8x13 MM C COOTBETCTBYIOLLMMM YCTAHOBOYHbLIMY LUTUPTaMM
ISO 2338 @8 h6 B MOHTaXHOW nnacTuHe.

UR16e
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52.Mopbop 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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Mopbop BenuunHa Harpy3ok 3aBUCUT OT MoAenu poboTa, MporpamMMbl U MHOXECTBA UHbIX (hakTOpoB.
ctaHuHbl [pu BbiboOpe CTaHWHbI CefyeT yYnMTbiBaTb HAarpy3kun, KOTopble co34aeT MaHunynaTop pobota
BO BpeMsi HopMasibHOWM HenpepbiBHOM paboTbl 1 BO Bpems ocTaHoBa kaTeropuin 0, 11 2.

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

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

Mogenb poboTa Mz [H- Mm] Fz[H] Mxy[H- M] Fxy [H]
UR16e 990 1870 1320 1330
MakcumarbHbie KpyTALmMe MOMEHTbI B COYJIEHEHUSIX BO BpeMs ocTaHoBa kateropumn 0, 1un 2.

Mogenb poboTa Mz [H- Mm] Fz[H] Mxy[H- Mm] Fxy [H]
UR16e 830 1570 820 870
MakcumarnbHble KpyTALLME MOMEHTbLI B COY/IEHEHUSIX TPY HOPMaIlbHOM paboTe.

HopmanbHble paboune Harpysku, Kak NpaBuiio, MOXHO YMEHbLUWUTb 3@ CHET CHUXEHUS
NpeaenoB yCKOpeHus couneHeHmnn. @aktnyeckme paboyme Harpy3kum 3aBUCAT OT MNPUITOXEHUS
1 nporpaMmbl po6oTa. [nsi OLEeHKM OXMAAEMbIX HAarpy30K B KOHKPETHOM MPUITOXEHUN MOXHO
ucnonb3oBatb URSIim.
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3anac
bl NO
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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.

OuHaMmnyeckas XecTkocTb. Ecnv yactoTa cobCcTBEHHBIX KONebaHuii CTaHWHbI COBNagaeT
C 4acTOTOW ABUXEHMI MaHUNynATopa poboTa, BCS CUCTEMA MOXET PE30HNPOBATb,
co3aBas BnevaTtiieHve, YTo MaHunynaTop poboTa Bubpupyet. HegoctaTok
OMHaMUYEeCKON XEeCTKOCTM TakXe MOXET NMPUBECTU K 3aLLUMTHOMY OCcTaHoBY. MyHumManbHas
pe3oHaHCHasa YacToTa CTaHUHbI JOJTKHa cocTaBnATb 45 My,

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

é BHUMAHUE
* Ecnu poboT ycTaHOBMEH Ha BHELLHEW OCU, YCKOPEHWS 3TOW OCU He

OOMXHbI ObITb CNLWLKOM BbiCOKMMMU. [porpaMmmHoe obecrneveHune poboTa
MOXET KOMMEHCUPOBaTb YCKOPEHWNE BHELLHUX OCEN — UCTONb3YyNTe
KoMaHzy cueHapus «set_base_acceleration()».

* Bbicokue YCKOPEeHUA MOryT npnBecTtu K TOMy, 4TO p060T 6yp,eT
BbIMOSHATb 3aLMTHbIN OCTAHOB.

é NPEOYNPEXOEHUE
* OnacHocTb OMpPOKMAbIBAHMA.

° SKCI'IJ'IyaTaLI,I/IOHHbIe Harpy3ku MmaHumnynatopa p060Ta MOTYT NMPpUBECTU K
OnpoKngbiBaHUKO NOABUNXHbIX ﬂJ'IaTd)OpM (CTOJ'IbI, MOOUNbHbIE pO60TbI
nT. ,D,.) N Ctatb I'Ipl/l‘-WIHOl7I HeCYaCTHbIX Clly4YaeB.

* YpenuTe npuopuTETHOE BHUMaHVe 6e30MacHOCTU: NpuMuTe
HeobxoAMMble Mepbl, KOTOPbIe NMO3BOMAT UCKITYMTb ONPOKMAbIBAHUE
MOABUXHBIX MIIaTOopPM.
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5.3.0nuMcaHmne MOHTaXa

OnucaHue MaHunynsartop [ns MoHTaxa ncnonb3yrTca YeTbipe bonTa 8,5 MM knacca
po6oTa Npo4HocTU 8.8 N YeTbipe OTBEPCTUA AN MOHTaxa M8 B
(ocHoBaHue) OCHOBaHUM.

VHCTDYMEHT NmetoTca yeTbipe oTBepCTUA € pe3bbon M6 ona ycTaHOBKM
( cbna?;u. ans MHCTpyMeHTa poboTta. BonTtbl M6 AomnXHbl ObITh 3aTAHYTHI C
MOMEHTOM 3aTaxkn 8 Hm, knacc npoyHocty 8.8. [1ns TouHoro
noacoeavHeHus -
pacnonoXxeH1sa MHCTPYMEHTa Ucnonb3ynTte WTudT B 36
WHCTPYMEHTAa)
OTBEPCTUN.
Brok ynpaBneHns MoXHO NOBECUTb Ha CTEHY UM Pa3MeCTUTb Ha
6ok ynpaeneHus
nony.
MopBecHoM NynbT 06y4YeHMA MOXHO MOBECUTL Ha CTEHY MK
. pa3mMecTuTb Ha brnoke ynpaeneHus. Ybeautecn, 4To kabenb He
NnoaBECHOW NynbT
oBvueHmS co3/7aeT onacHOCTM CNOTKHYTbCA. Bbl MoXeTe nprnobpectu
y OOMOSNTHUTENbHbIE KPOHLUTEWHbI A1 MOHTaxa 6rioka ynpaBneHus
1 NOABECHOrO NynbTa 06y4YeHus.
é NPEOYIMNPEXOEHUE
YcTaHoBKa 1 3KcnnyaTaums poboTta B yCNoBuMAX, NPEBbILLAOLLNX XapakTePCTUKN
pPEKOMEH0BAHHOIO Kracca 3aLLUuTbl, MOXET NMPUBECTU K TpaBMe.
* YcTaHoBKa poboTa AosXHa NPOXOAUTL B YCIOBUSIX, OTBEYAOLLNX
TpeboBaHMsIM Kracca 3awuThl. 3anpeLlaeTcsa aKcnyaTauusa poboTa B
YCINOBUSX, KOTOPbIE HE COOTBETCTBYIOT Kraccy 3awuTthl poboTa (IP54),
nozBecHoro nynbta 06y4eHus (IP54) n 6noka ynpasneHus (IP44)
é NMPEOYNPEXOEHUE
HeycTonunBas yctaHoBKa MOXET NPUBECTU K TPaBMam.
* Ob6nazaTtenbHO creanTe 3a TeM, 4Tobbl AeTanu poboTa 6bInn NPaBUIBEHO U
HaZeXHO yCTaHOBIEHbI U 3aKPENIEHbI.
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54.Paboyada3oHanpaboyee npocTpaHCTBO

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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Pa6oyas LiunuHapuyeckoe NpocTpaHCTBO HAaXOAMTCA Kak HeNMocpeacTBEHHO Haf, Tak U nop,
30Ha OCHOBaHVeM poboTa. Po6oT MOXeT focTuraTte ToUKM Ha pacctosiHun 900 mm oT
COYSIEHEeHMUs] Ha OCHOBAHUN.

Cnepegu Mopg yrnom
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541.0cobana Touka

OnucaHue Ocobas Touka — 3TO NOMOXeHWe, KOTOPOe OrpaHMYMBaEeT ABUXEHME N BO3MOXHOCTb
No3MuUMoHNpoBaHKsa poboTa.
Ecnu manunynsTtop poboTa npubnuxaeTcs K 0cob0on TOUKe Unv NOKUAAET ee, OH MOXET
nepecTaTb ABUraTbCsA UMM COBEPLLATb OYEHb Pe3KMe U BbICTpble ABUXEHHUS.

é NPEOYNPEXOEHUE
Y6epguTech B TOM, YTO ABUXEHME poboTa B6M31 0coB0M TOUYKN He

co3/1aeT onacHOCTM AJ1A NioAen, HaXoAALMXCA B paauyce AeincTaus
MaHunynaTopa po6oTa, paboyero opraHa v 3aroToBKW.

* YcTaHoBUTE Npeaensl 6e30MacHOCTY ANt CKOPOCTU U YCKOPEHUS
NTOKTEBOTO COYSIEHEHMS.

MpunumHbI NOsIBNEHMA 0COOOM TOYKM B MaHunynaTope poboTa:
* BHewHun npegen paboyeii 30HbI.
* BHyTpeHHuIn npepen paboyen 30HbI.

* PacnonoxeHue 3anacTtbs.

BHewwHui Ocobas Touyka BO3HUKAET NOTOMY, YTO pobOT HE MOXET A0CTUMYbL He06X0ANUMOro
npepen pacCTOSHUSI UMK BbIXOAUT 3a Npeaesbl MakCUMarnbHON paboyen 30HbI.

pabouen

30HBI. Kak aToro nsbtexartb: pacrnonoxute 06opyaoBaHne BoKpyr poboTta Tak, 4Tobbl OHO He

BbIXOAMINO 3a npeaersbl peKOMeHD,OBaHHOIZ pa6oqel71 30HbI.
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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.

542 .CTaunmoHapHaAa nnepeaBu¥KHan 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.

UR16e
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5.5.3a30p6noKkaynpaBaeHus

OnucaHue MoTok ropsiyero Bo3ayxa B 6510Ke ynpaBfieHUs MOXET NPUBECTU K HEUCNPaBHOCTH
obopyaoBaHua. nsa Hagnexallemn LMpKynsauum Bo3ayxa ¢ Kaxaon CTOpoHbl 611oka
ynpasneHus Tpebyetca 3a3op MuHUMyM 200 MMm.

1 200 mm

é NMPEAYNPEXAOEHUE
Bnara B 6510Ke ynpaBrnieHWss MOXET NPUBECTM K CMepTeNbHO TpaBMe.

* Y6egutecb, 4To 610K ynpasJieHna n Kabenu He KOHTaKTUPYKT C
XKNOKOCTAMMN.

* Ycnosus pacnonoxeHus 6noka ynpasneHus (IP44) nomnxHbl
COOTBETCTBOBATb €0 KNnaccy 3alumThbl.
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5.6.MogkntoyeHne pobota. P naHuesbit Kabenb
OCHOBaHMUA

OnucaHue B aTom nogpaszgene onucbiBaeTcA NOAKIOYEHNE MaHuNynATopa poboTta, HACTPOEHHOrO
Ha pa3beM craHueBoro kabens oCHoBaHus.
Pasbem ®dnaHueBbI kKabenb 0CHOBaHUS MOAKIIOYAET MaHUMynNATOp poboTa K 610Ky
cdnaHueBoro ynpaeneHus. Kabenb poboTa nogkntoyaeTcs K pasbemy rnaHueBoro kabens
kabens OCHOBaHUSI OfHUM KOHLIOM U K pa3bemy 6rioka ynpaBneHus — Apyrum.
OCHOBaHus 3admKcnpoBaTb pa3beMbl MOXHO MOCIe TOro, Kak 6yaeT yCTaHOBNEHO COeAMHEHME C
pob6oToM.
ﬁ BHUMAHUE
HenpaanbHoe nogkrnyeHune p060Ta MOXeT NpUBECTU K OTKITHOYEHUIO
NUTaHWA MaHUNynsaTopa.
* 3anpelaeTcsa yonuHATL 6-MeTpoBbIi kKabenb poboTa.
YBEOOMNEHUE
MoakntoyeHune cnaHLeBoro kabens oCHOBaHNS HaNPAMYHO K 610Ky
yrnpaBneHnst MOXET NMPUBECTY K NMOBPEXAEHNUIO 060pyA0BaHNA UK
nmyLLleCTBa.
* 3anpelyaeTca nogknoyaTb driaHUeBbI Kabenb OCHOBaHUSA
HanpsiMyto K 6510Ky ynpaBneHus.
UR16e 51 PykoBoacTBO nonb3oBaTtens
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5./.Noaknto4yeHmne 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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5.8.MoaKNOYEHNE KINEKTPUYECKON CETH

OnucaHue CunoBoii kabenb OT 610Ka ynpaBneHus ocHalleH cTaHaapTHbIM wrencenem IEC Ha
KOHUe. MNMoaKnounTe NCNONb3YILWLMINCA B Ballen CTpaHe LTencenb unm kabernb K
wTencento ctaHgapTta IEC.

YBEOOMNEHUE
* B pawmkax 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 (see 3.1.12) locations».

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

MopknioyeHue K [Onsa obecneveHnsa nuTaHmsa poboTa 6roK ynpaBneHuss cneayeT NoAKMYUTb K CEeTH

ANeKTpU4ecKoin npv NOMOLLY NOCTaBIAEMOrO B KOMMIEKTE WHypa nuTtaHus. Pasbem IEC C13 Ha

cetu LWIHYpe NUTaHusA nogknoyvaetcs K npubopHomy pazbemy IEC C14 B HUXHeN YacTu
6110Ka ynpaBneHus.

YBEOOMIMEHUE
Mpu nopkntoveHnn K 6roky ynpasneHus Bcerga Ucnonb3ymnTe WHYp

NUTaHNS C BUNKOM AJ19 COOTBETCTBYIOLLEN CTPaHbl. He ncnonb3ynte
aganTep.

B xopne QNIEKTPOMOHTaxa HeOGXOD,VIMO obecneuynTb Hanuume cnenyrwmx
KOMIMOHEHTOB!

* 3asemnsioLlee coefMHeHne
* [naBHbIN NpefoxpaHnTerb
* YCTpOWCTBO 3aLUTHOIO OTKIIOYEHUS
* Brokupyembiii (B BbIKITIOYEHHOM MOMOXEHMN) BbIKIlOYaTEND
[Ona ynobHon 6110KMpoBKM HEOH6XOAUMO YCTaHOBUTL OCHOBHOW BhIKITHOYaTE b MUTaHUSA

BCEro 060pyaoBaHNa po6OTOTEXHUYECKON CUCTEMBI. DNEKTpUYeckme TpeGoBaHus
npuBeAeHbl B Tabnue H1xe.
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MapameTp MuH. Tun Makc. Ep. nam.

BxoaHoe HanpsaxeHue 90 - 264 Hanpsxenne nepem.
TOKa

BHewHun npegoxpaHuTens cetun (90-200 15 i 16 A

B)

BHewwHuin npegoxpaHuTens cetu (200-264 8 ) 16 A

B)

YacTtoTa BXO4HOro curHana 47 - 440 My

PezepBHoe nutaHve - - <1,5 BT

HomunHanbHas paboyasi MOLLHOCTb 90 250 500 BT

Q NMPEAYNPEXAOEHUE: SNEKTPUYECTBO

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

Y6eantechb B TOM, YTO ANEKTpN4YeCckKoe 3a3emiieHmne p060Ta BbIMNOJIHEHO
KOPPEKTHO. BOCI'IOJ'Ib3yI7ITer Hencnonb3oBaHHbIMK 6ONTaMK CO 3HaKaMu
3a3eMieHnA BHyTpu 6noka ynpasJieHuAa ond co3gaHma eanHoro
3a3emMiieHnda ona scero 060pyD,OBaHI/Iﬂ cucTtembl. HOMUHanNbHbIN TOK
NMpPOBOAHWMKA 3a3eMI1eHnA OO0JTXeEH ObITb HE MEHEE HaNBbICLLENO
HOMWHalIbHOIo TOKa CUCTEMbI.

Y6eputech, 4TO BXOZ NUTaHWA 6roka ynpaBneHus 3aLmiLeH
YCTPOMCTBOM 3aLUMTHOrO oTKMto4YeHus (Y30) n ncnpasBHbIM
npefoxpaHuTenem.

3abrnokupynTe MCTOYHUKM NUTaHWA AN NOMHOM YyCTaHOBKU poboTa BO
BpeMsi 00CNyXUBaHUS.

MpocneauTte, 4Tobbl HA BXOAbI/BbIXOAbI PO6OTA, HAXOASALLErocs B
3a6710KMPOBAHHOM COCTOSIHUK, HE MOCTYNasio NUTaHWe OT APYroro
obopynoBaHus.

Y6eanTech B TOM, 4TO BCe Kabenu K 6510Ky ynpaBneHus NoaKMoYeHbl
KOPPEKTHO nepes, BKIto4YeHneM ero nutaHus. Becerga ncnonbayire
OPUIMHANbHbIW LLHYP NMTaHKS.

PyKOBO,EI,CTBO nonb3oBaTend
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©.MepBas 3arpyska

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

* Bkntountb nuTaHue poborTa.
* BBecTtn cepuiHblii HoMep.
* WNHuumanumampoBaTb MaHunynaTop poboTa.

* OTknoYeHns NnuTaHne pobora.

é BHUMAHUE
Ecnu He npoBepuTb NONE3HY0 Harpy3ky 1 yCTaHOBKY Nepep, 3anyckom
MaHunynsaTopa poboTa, 3T0 MOXET NPUBECTMW K TPaBMVPOBaHMIO NepcoHana u
(Mnn) NoBpexaeHuo UMyLLLECTBA.

* lMepepn 3anyckom MaHunynsaTopa pobota 06a3aTenbHO NpoBepaAnTe
KOPPEKTHOCTb aKTUBHOW Harpy3ku 1 yCTaHOBKMU.

é BHUMAHWE
HenpaBunbHble HACTPOWKM MONE3HOWN Harpy3ku 1 yCTaHOBKY NPENATCTBYOT
npasunbHo paboTe MaHunynATopa poboTa 1 6510Kka ynpasneHus.

* Ob6s3aTenbHO NpoBepsiTe NPaBUIIbHOCTb HACTPOWKK NOJIE3HON
Harpy3Ku 1 yCTaHOBKMW.

YBEOOMINEHUE

3anyck poboTa npy HU3KMX TeEMMepaTypax MOXET NPUBECTU K CHUXEHMIO
NPOV3BOAUTENBHOCTMN U ;aXe K OCTaHOBKE 13-3a TeMMNepaTypHOI 3aBUCMMOCTM
BA3KOCTW Macrna u CMasKMu.

* B cnyuae 3anycka po6oTa npu HU3KMX TeEMMepaTypax MoOXeT
noTpe6oBaTbCS NPOrpes.

UR16e 55 PykoBoacTBO nonb3oBaTtens



R
6. MepBsas 3arpy3ka UNIVERSAL ROBOTS

©6.1.BKAtoyeHUe nuTaHUs poboTa

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.

©6©.2.BBOog cepunHOro Homepa

Beoa lNpu nepBoi ycTaHoBKe po6oTa He06X0AMMO HAaCTPOUTL CEPUNHBIN HOMEp ANsa 6roKa
cepuitHoro ynpasneHusi, YTobbl OH COOTBETCTBOBAs MaHUMyNsATopy po6oTa.
HoMepa OTa npouenypa Takxe HeobxoaymMa npu nepeycTaHoBKe NporpaMMHoro obecneyeHns Ha

610Ke ynpaBneHus, Hanpumep, Npu oGHOBIEHNN.

1. BblbepuTte 650K yripaBneHus.

2. YKaxuTte cepuiHbI HOMep, MPUBEAEHHBIN HA MaHMNynATope poboTa.

3. 3aBepwunTe HacTpoiky, Haxas OK.

REAzZ+QH cmeee O @

Choose robot type:

UR3 UR5 UR10 UR16 UR20 UR30

Choose control box type:

- OEM AC  OEM DC

Enter serial number :

1 2 3
4 5 6
7 8 9
o]

OK

O NO CONTROLLER : . ° 0 O Eiml,l\ati-:-n.

Speed 100%
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6©.3.3anyck maHunynsatopa poboTa

3anyck
poboTta

0.4.YcT

I'IpM 3anycke MaHunynAaTtopa p060Ta OTKJIHO4aeTCA CMCTEMaA TOPMOXEHUA, YTO NO3BOJIAET
Ha4daTb nepemMeLliatb MaHUNynATop po60Ta N NpUCTynnTb K NCNOJIb30BaHUIO PonScope.

1. HauyHuTe nHnumanmnzaumio, Haxa KHoMKy «BKJT» Ha akpaHe. 3aropuTcsa XenTbin
MHAMKATOP: POGOT HaXoAUTCA B COCTOSIHMM 6e3AeNCTBUA.

TOpMOSH COUYNeHEeHUA He OTNnyLeHbl, MaHUNYJIATOP po60Ta nepemMeLllaTtbCca He
MOXeT.

2. OTnycTtuTe TopMo3a MaHunynatopa, Haxas 3AIMYCK.

3arop|/|Tc;| 3eneHbIn WHOUNKAaTOP: pO60T HaxoguTca B HOpMasnibHOM COCTOAHUM, Bbl
MOXeTe NpuctynaTtb K UCnoJsib30BaHUO I/IHTep(beVICG.

WHnumanunsaums MaHUMNynAaATopa p060Ta conpoBoXaaeTcd 3ByKOBbIM CUTHAJIOM U
NIerkuMmn gBnXxXeHnAMmn no Mmepe oTnyckaHma TopmMo30B COYSIEHEHUN.

3. Haxmute Bbixop, — OKHO MHMLManm3auum 6yaeT 3akpbITo.

4. YT06bl BLIKNIOYUTE MaHUNYNATOP pob6oTa, MOXHO HaxaTb BbIKJ1.
Korga manunynatop pobota nepexoout us coctosiHus beapenctene B HopmansHoe
COCTOSIHVE, AaHHble AaTUYMKOB CBEPSTCA C HACTPONKOW KpenneHusa MaHunynstopa poboTa.

Mocne npoBepKu KpensieHust oTrycTuTe TOPMO3a BCEX COUSIEHEHMI, HAaXaB KHOMKY
3AMNYCK. Manunynatop pobota 6yneT noarotoeneH kK pabore.

paHEeHWNE COOGIJ.I,EHI/IFI «KHeBO3MOXHO

NPOAONXKUTDb>
Kak ybpatb Mpun nepBon MHULMANM3aL M MOXeT NOABUTLCH ANanoroBoe 0kHO « HeBO3MOXHO
coobuieHue NPOOOIIXUTbY.
«HeB0O3MOXHO BbibepuTe MNeperTh K 3KpaHy UHULMaNM3auum — OTKpOeTCS 3KpaH MHULManm3auum
NPOAOIXUTLY poborTa.
UR16e 57 PykoBoacTBO nonb3oBaTtens
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B neBoi1 YaCcTh HUXHEro KONOHTUTYNA KHoMKa «HnumanusmposaTb» oToGpaxaeT
COCTOsIHME MaHunynaTopa poboTa — cneayoLmMMmN LBETaMU:

* KpacHblit lMutaHne BbikMoYeHo. MaHunynsTop po6oTa HaxoAuUTCs B COCTOSIHUAM
oCcTaHoBa.

* XenTblit besgencrteue. NutaHne maHunynaTopa BKHOYEHO, HO OH HE FOTOB K
paboTe.

* 3eneHblit HopmanbHoe coctosiHue. NutaHne MmaHunynaTopa poboTa BKIHOYEHO
N OH roToB K paboTe.

Mz ¢ QK

Cratycpofota

o e e wa |
Moneanas narpyaka Po6or
L e o sperene
AKTMBHaA NonesHas Harpyska [+ Payioad v
Nonesnan Harpyaka wr 0
r
L

000 @

6.5.BKntoyeHne/BblkntoyeHe 610Ka ynpaBaeHuUn

BknioueHune u
BbIKITIOYEHNe
6noka
yrnpaBneHus

Brok ynpaeneHns B OCHOBHOM COAEPXUT U3NYECKME INEKTPUYECKe BBOAbI-BbIBOAbI,
coeamHALLIME MaHUNynATop poboTa, NoABecHo! NynbT 06y4YeHus u nepudepuinHoe
obopynosaHue. YUTobbl 06ecneunTb nogady NUTaHUA Ha MaHunynsaTop po6ora,
Heo6XxoAMMO BKIHOUYUTbL 60K yrpaBneHus.
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6. NepBas 3arpy3ka

1. HanoaBecHom nynbTe o6yquvm HaXMWUTE KHOMKY NUTaHUA U BKINIOYUTE 6nok

ynpasJieHUA.

2. [doxpuTecb NosBNeHUsA TEKCTa yCTaHOBJ'IeHHOVI 0I'IepaL|,VIOHHOI7I CUCTEMbI U

KHOTOK.

3. MoxeT noaBuTbcs akpaH «Havano paboTbi» ¢ NpeasioxXeHMeM HayaTb
nporpaMmmupoBaHue po6oTa.

C 4Yero Bbl XOTUTe HaYaThb?

(R

3ANYCTUTb NPOrPAMMY

BbINOJIHATL NPOrPAMMWPOBAHWE
POBOTA

4

KOH®UIYPUPOBATb YCTAHOBKY POBOTA!

[0 sonbwe He nokaseisaTs 3To coobuierne

6.6.0TKNOYEeHUEe NUTaHUA poboTa

Mpoueaypa
OTKIIOYSHNS é NMPEAYNPEXOEHUE

MaHunynaTopa

HeoxunaaHHbIN 3anyck 1 (Mnu) ABNXeHNe MoryT NPUBeCTN K TpaBme

po6ota * [ns npenoTBpalleHna HesannaHMpoBaHHOro 3arnycka poboTa
Mpy MOHTaXe 1 IEMOHTaXe OTKMoYaiiTe ero sapaHee.

1. Haxwmwute KHOMKY NTaHnAa Ha nogBeCcHOM nyJibte o6yqu|/|ﬂ N OTKIKO4YnUTE

poborTa.

OTtcoeguHnTe cnunoBor kabernb (LUHYp NUTaHUA) OT PO3ETKMU.

MopoxanTte 30 cekyHA, noka poboT He COPOCUT HAKOMMEHHYH SHEPTUIO.

UR16e
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6./.CBoboaHbIN NpUBOLA,

Onucaxue 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 NprBoOAa CoUNEeHeHs MaHUNynsaTopa poboTa ABUraloTcs C
HeBOoMbLLIMM CONPOTUBIIEHNEM, TaK Kak TOPMO3a OTnyLLeHbl. [1o Mepe Toro Kak
MaHuMynsaTop poboTa B COCTOSIHMM CBOGOAHOIO NPUBOAA [OCTUMAET 3a4aHHOro npeaena
WM NSTIOCKOCTU CONpPOTUBIEHWe yBenmumBaeTcs. [osToMy nepemelats poboTa B HOBOE
NoJIoXeHVe CTaHOBUTCS TpydHee.

é NMPEAYNPEXAEHWME
HeoxunaaHHoe ABUXEHe MOXET NPUBECTU K TPaBMUPOBaHNIO

nepcoHana.

* [lpoBepbTe, COOTBETCTBYET /M UCMOJIb3yemasi Mosie3Has
Harpy3Kka HaCTPOEHHOW.

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

BknioyeHue Pexuvm cBo6oaHOro NpuBoga MOXHO BKIIOUUTb CreayoLymMmy cnocobamu:
csobopHoro * C NOMOLLbIO MOABECHOTO NyNbTa 06yyenusi ¢ 3PE.
npusopa
* C nomoubio cBO60AHOIO NpuBoAa Ha poboTe.
* C nomoulbio «[1encTBuit BXOOOB/BbIXOA0BY.
YBEOOMINEHUE
Ecnu BkntounTtb cBOGOAHBIN NPUMBOJ, BO BPEMSI NEPEMELLEHNSA
MaHunynsaTopa poboTa, 3T0 MOXET NPUBECTU K CMELLEHMIO
MaHMNynsaTopa U HeUCNpaBHOCTU.
* He BknioyanTe cBOOOAHbLIV NPMBOA, KOrAa Bbl TONKaeTe poboTa
WNW KacaeTecb ero.
lMoaBecHoi Wcnonb3oBaHue kHonku MMNO ¢ 3PE ana ceo6oaHOro npueoaa MaHunynatopa:
nynet 1. KopoTko nonyHaxmuTe, OTNyCcTUTE, 3aTEM MONYHAaXMUTE U YAEePXNBANTE KHOMKY
o6yueHus 3PE.
c 3PE.

[Moka KHoMKa nonyHaxaTta, MOXHO NepeMeCcTUTb MaHUNYNASATOP 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,.
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©6./1.MNaHenb cBOobOAHOrO NPUBOAA

OnucaHue Korgna manunynatop pabotaeT B pexume cBO60AHOro NpMBOAa, B UHTepdence
PolyScope nosaBnsieTcs Nnoka3aHHas HUXe NaHernb.

ke Mepemewenne B/

Mporpauma Mepemennbie

Wms - 3HaveHune ~ OnucaHune I
<be3 Ha3zBaHuA>

OcTaHoBNEHO ( CeoBo LI npuBoA

HaXMnTe 1 fepxuTe

Orpanmuennoe ynpasnenue
AkTUBHEaR L|TW: TCP

06LekT: OcHoBaHNE v

a L = X

ynpaenceHue

Bee ocw caoBogHe!

O nokazaTs Tonkko n3BpaHHLE NepemeHHLe
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Hoctyn kK 1. B BepxHeM KONOHTUTYSE HaXMuUTE BKaaky «lepemelleHue.
naHesnu 2. B HUXHEN 4acTu 3KpaHa HaxmuTe nyHKT « CBOGOAHbBIN NMPUBOAY.
cBobopHoro

OTKpoeTcs naHenb cBo60AHOro NpUBoOAA.
npueoAaa
3. Haxwmwute n ygepxusanTe KHoMNKy « CBOGOAHbBIN MPUBOA» HA MaHENMN.

Bbl MOXeTe nepemMecTuTb MaHUMyNsATop po6oTa Bpy4Hyto, Kak ecrv Gbl Bbl
Haxasnu KHOMKy CBOGOAHOro NpuBoAa Ha NoABECHOM MyJibTe 06yYeHus.

Freedrive
Press & Hold

Constrained Control
Active TCP: TCP

Feature: Base hd

a L = X

All axes are free

NHavkaTop ykasbiBaeT, Koraa MaHunynaTop poboTta npubnmnxaeTcs K NOOXeEHNIo B
oco6oii Touke. OnuncaHve MHANKaTopa NpUBEAEHO B CreaytolleM pasaerne.

UHaukaTtop Ha WHAMKaTop B CTPOKE COCTOSAHMSA Ha naHenu « CBo6oaHbIN NpuBoA» Noka3biBaerT:

fanesi1 * Koraa 0AHO M HECKOMbKO COUNIEHEHNIA MPUBINXAIOTCS K CBOUM Npeaenam.

cB0o60O[HOroO .

npueona * Korpa nonoxeHwne MaHunynaTopa npubnuxaetcs kK ocobor Touke. Mo mepe
npubnnxeHns pobota K 0cobol ToUKe NOBbLILLAETCS CONPOTUBIIEHME, U3-3a YETO
nepemMeLllatb MaHUMNyNATOP CTAaHOBUTCA TAXeENee.

3Hauku Ha

naHenu MoxHo 3achmkcupoBaTtb OHY UNKU HECKONBbKO oceln — Torga LITW cmoxeT nepemeluatbes

cBobopHoro B orpefeneHHoM HanpaBneHun (CM. Tabnuuy Huxe).

npueoaa

UR16e 63 PykoBoacTBo nonb3oBartens



I
UNIVERSAL ROBOTS

.-E:g- MepemeLlleHne pa3peLLeHo No BCEM OCSM.
Bce ocu cBo60aHbI
k_F"‘;-ic:j;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
BHUMAHUE

an nepemMeLleHnn maHununynaTopa p060Ta MO HEKOTOPbIM OCAM C
npukpenieHHbIM NHCTPYMEHTOM MOTYT NOABJIATLCA 30HbI 3alleMIIeHnA.

* ByabTe 0CTOPOXHbI NMpU NepeMeLLeHn MaHunynsaTopa poboTa
MO OCSIM.

PyKOBOﬂ,CTBO nonb3oBaTend
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0.8. MOHTa X

OnucaHue

YKasaHuve yCTaHOBKM MaHunynsTopa poboTa CryXuT ABYM LENSAM:
1. TMpaBunbHoe oToGpaxeHne MaHunynsTopa poboTa Ha aKpaHe.

2. Coo06LLeHre KOHTPOSIIepY O HanpPaBIeHUN CUMbl TAXECTH.

PaclunpeHHasa guHamunyeckasi Mogenb obecrneynBaeT nyiaBHOe U TOYHOE NepeMelLeHne
MaHuUnynsaTopa poboTa, a TakxXe oHa No3BoNAeT MaHUNynaTopy poboTa yaepXueaTb
cebs B pexxume cBobogHoro npusoga. o aToi NpuYnHe BaxXHO NpaBuiibHO YCTAHOBUTb
MaHunynsaTop poboTa.

Q NPEOYNPEXOEHUNE
HekoppeKTHbIN MOHTaX MaHUMynsATopa po6oTa MOXET NMPUBECTU K

YacTbIM ocTaHoBaM poboTa U (MNn) K NepeMeLLLEHNI0 MaHuMysTopa
poboTa npu HaxaTnm kHornku CBoGOAHBIY NpUBOA,

Ecnu manunynatop poboTta ycTaHOBSIEH HA MSIOCKOM CTOJ1E UM NOMY, HUKAKNX
N3MEHEeHNI Ha 3TOM 3KpaHe He TpebyeTcs.

OpHako, ecnu MaHunynaTop poboTa yCTaHOBSIEH HA NOTONKE, Ha CTEHeWNU Nop, YriioM,
€ro Heo6xoAMMO OTPErynMpPoBaTh C MOMOLLbH KHOMOK.

KHOMKM B NpaBoi YacTh 9KpaHa npefHa3HayeHbl Af1sl yCTaHOBKU yrna KpenieHus
MaHunynsaTopa pobota. Tpu BepxHue npaBble 60KOBbIE KHOMKWN YCTaHABNMBAOT Yros Ha
notonok (180), cteH (90), atax (0). KHonku Tilt yctaHaBnmBaoT Npon3BONbHbIN Yron.
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KHOMKM B HUXHEN YacTun 3KpaHa UCnoJib3yrTCA AJ14 NOBOPOTAa KperneHnAa MmaHmnnynAatTopa
p060Ta B COOTBETCTBUU C CbaKTI/I‘-IeCKVIM KpenneHnem.

é NMPEOYNPEXOEHUE
Mcnonb3ynte npaBuibHble NapameTpbl yCTaHOBKW. CoxpaHuTe u 3arpysuTe
YCTaHOBOYHbIE paiisibl C MPOrpaMmMon.

KpenneHune poboTta n yron

A MonesHan
s o
Kpennerne ?
HacTpoika
BEOAA-BLIBOAE HawnoH
Beop/Beisog, I *
WHETpyMeHTa
45°
Mepemenkbie *
Sanyck
0,0°
MNaeHeIR Nepexon ‘ ‘
B ncxoaHoe :
45°
OTcnexusanme '
KoHBeiiepa

3aBUHYMBaHWe
> besonacHocT 4

> Netanu

) Fieldbus

> URCaps

o [@ [w]-n

MoBOPOT KPEMASHUA 0CHOBaHUA poboTa

6.9.0TKNOYeHUA NUTaHne poboTa

Mpoueanypa
OTKIIOYEHUS é NPEOYNPEXOEHWE
MaHunynaTopa HeoxupaHHbIvi 3anyck v (Mnv) ABUXEHWE MOTYT NPUBECTU K TpaBMe

po6oTa * [1nA npenoTepalleHnsa He3annaHMpoBaHHOro 3amnycka poboTa
NPV MOHTaxe ¥ AEMOHTaxe OTKIoYanTe ero 3apaHee.

1. Haxmute KHOMKY NUTaHnAa Ha NnoaBeCHOM nyJibTte o6yquvm N OTKINKYuTe
pob6oTa.

OTcoenmnHnTe CUNOBOM Kabenb (LUHYP NMTaHWUs) OT PO3ETKM.

MopoxanTe 30 cekyHA, Noka poboT He COPOCUT HAKOMSIEHHYH SHEPTUIO.
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/.YCTaHOBKa

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.

/1.9 neKkTpuyecKkue npeaocTepexeHua u
npeaynpexXaeHun

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

CMepTU, MOCKOSbKY BO3MOXHa OTMeHa cpabaTbiBaHWs (DyHKLUMI 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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/2. MTopTbl NOAKAOYEHNA BNOKa ynpaBaAeHUA

OnucaHue

C HUXHeN CTOpPOHbI Fpynn MHTepENCcoB BXoAa 1 BbIXoAa HAaXoAsaATCA NOpThl AN
BHELLUHMX MNOAKIIOYEHUN (CM. HUXe). B ocHoBaHMM Kopryca 6510ka ynpaBrieHusi eCTb
3aKpbITble 0TBEPCTUS AN NPOKNaAK/ BHELLUHUX COeAMHUTENbHBLIX Kabenen ana goctyna
K nopTtam.

MopTel BHeWwHMX Pasbem Mini Displayport nogaepxumsaeT MoHMTOPBI, ucnoneaytowme Displayport. [na

noAKIto4eHUn

aToro TpebyeTcs akTUBHbIN NpeobpasoBaTtenb Mini Displayport 8 DVI nnu HDMI.
MaccuBHble npeobpasoBaTtenu He paboTatoT ¢ noptamu DVI/HDMI.
MpepoxpaHuTtens Tuna Mini gonmxeH nmeTb MapknpoBky UL ¢ MakcumanbHbIM
HOMUHarnbHbIM TOKOM 10 A U MMHUMasbHLIM HOMUHANbHbBIM HanpsaxeHuem 32 B.

YBEOOMJIEHUE

MopkntoyeHne (OTKMOYEHME) NMOABECHOIO NyfibTa 06ydeHus npu
BKJ1IOYEHHOM 6110Ke yrnpaBneHus MoXeT NPUBECTUN K MOBPEXAEHWIO
o06opynoBaHus.

* 3anpelyaeTcs NOAKOYEHNE NOABECHOIO NybTa 06yYeHus
Npu BKITFOYEHHOM BJ10Ke YNpaBneHus.

* [lepepn noakntoveHnemM NoABECHOrO NMynbTa 0byyeHus
OTKJIOUMTE NUTaHMe 6110Ka ynpaBneHus.
3anpelyaeTcs NoaKNYeHne (OTKMYEeHNe) NoABECHOro NynbTa
06y4yeHnsa npu BKNIOYEHHOM 60Ke ynpaBneHus. ATo MOXeT NpUBECTU
K noBpexAeHuio 651oka ynpaeneHus.

YBEOOMJIEHUE

Ecnn He nogKnNiunTb aKTUBHbIN apganTtep nepen BKIo4YeHnem 6noka
ynpasrieHna, 3T0 MOXeT nNomMellaTb BbiBOAY M306pa>|<eHv|;|.

* [lepep BknoveHneM 6roka ynpaBneHns nogkoumTe
aKTVBHbIV aganTep.

* B HEKOTOPbIX Clny4yadaXx NnTaHne BHeLWHEero MOHMUTopa Hy>XXHO
BKJTHOUNTb [0 BKITlOYEHUs Boka ynpaBJieHuA.

* AKTUBHbIN agantep AOMXeH NOAAEPXMBaATb NPOTOKON BEPCUU
1.2 (ero nogaepxuBatoT He BCe aganTepbl).
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/.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.

Mapametp

CkopocTb 06MeHa flaHHbIMU 10 - 1000 M6/c
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/4. YcTaHOBKa noagBecHoronysabTa obyyeHua 3PE

/41.YcTtaHoBKa obopyaoBaHMUA

OTKntoyeHune
noABeCHOro
nynbTa
o6yueHus

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

MOXET coooLWnTL 0 HEencnpaBHOCTW.

* Bbibupaiite npaBunbHyto KOHUrypaLumio Ansa Tuna obyyatoLen
NoABECKMN.

CHaATne CTaHOapTHOro nogBecHOro nysfibTa o6yquvm:

1.

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

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

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

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

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

1 | 3axumsl OcTtaHoBUTb lMnactukoBas BTyNkKa
poboTa B
HOpMarbHOM 1
ynpasnseMom
pexume.
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| 1 | KabenbHble CTAXKN

YcTaHOBKa 1. BcTaBbTe WTEKEP U Kabenb NOABECHOro NyfbTa 06y4YeHUs B HUXHIOK YacTb
MoABeCHOro 6noKa ynpaBneHusi 1 NOIHOCTbIO 3aKpoKTe (3aTSHUTE) NNACTUKOBYHO BTYIIKY.
nynbTa 2. TMopknounTe WTeKep NOABECHOrO NynbTa 0by4yeHus, BCTaBMB €ro B NopT NysbTa
o6yueHus obyyeHus.
¢ 3PE 3. 3akpenuTte Kabenu nogBecHOro nynbTa 00y4YeHnsi ABYMSA HOBbIMU KabenbHbIMU
CTAXKaMW.
4. Tloaknoumnte cUNoBon Kabernb K MCTOYHUKY NUTaHNS 1 3anuTante 6ok
yrnpaBieHus.
Ecnu He XxpaHuUTb NogBecHON NynbT 00y4yeHUss Haanexawmm o6pa3om, ecTb pUCK
CMOTKHYTbCS O ero kabene.
* XpaHuTe nogBecHou NynbT 06yyeHns n kabenu Tak, YTobbl He 6bIno prcka
CMOTKHYTbCS.
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/4.2.YcTaHOBKa HOBOTO NporpammHoro obecnevyeHusn

Hactpoiika 1. B BepxHeM KonoHTuTyne PolyScope HaxmuTe NyHKT YCTaHOBKa 1 BbibepuTe
nporpaMMHoOro Be3onacHocTb.
obecneuyeHus —

mnn O 3 PE s;ct available hardware

Nisatety) 1 For safety reasons the robot will not start if the selection below does not reflect the connected hardware
Robot Limits

Joint Limits | TeachPendant [standard v

default*

e Injection molding machine interface INone v

Tool Position

Tool
Direction
/o
Hardware

Three
Position

Safe Home

O Power off Speed — 100% o 0 O S\mu\utwn.

2. HaxmuTe nyHKT «AnnapatHoe o6ecrneyeHune» 1 pa3GrokupyinTe NyHKTbI Ha
aKpaHe Bbibepute focTynHoe o60pyaoBaHue.

[ns pa3brnokMpoBKM 3TOro aKpaHa TpebyeTca BBECTU Naposib.

<unnamed>
default*

Robot Limits.
Joint Limits | TeachPendant Standard v

Injection molding machine interface No
Standard
3PE Enabled

Planes

Tool Position

Tool
Direction

/o
Hardware

Three
Position

Safe Home

O P— Speed Co—l 100% 000 simuation (]

3. B packpbiBatowemcs cnucke MNopsecHon nynbT 06y4eHus Boibepute C 3-
NO3ULMOHHBIM NEPEKIIoYaTENEM.

4. Haxmute NMpUuMeHUTb Ans nepe3anycka cuctemsbl. PolyScope npogonxut
paboTaThb.

5. Haxwmwute MoareepanTb KoHUrypaLmio 6e30nacHOCTU 1 3aBepLumTe
yCTaHOBKY NporpaMmHoro obecneyeHms nogBecHoro nynbta obyyeHus ¢ 3PE.

6. Korga po6oT nepesanycTuTcsa U MHULManM3npyeTcs, NErkum Haxatmem
akTnBupymnTe kHonky 3PE n Haxmute 3anyck B PolyScope.
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/.5.Bxoabl MBbIXOAbl KOHTPOANEPA

OnucaHue Bxoabl ¥ BbIXoAbl BHYTpU Gr10Ka yrnpaBneHUs MoryT ObITb UCMONb30BaHb! Ans
noAktoyYeHns obopynoBaHUS pasfiMyHOro HasHavYeHus, B TOM YnCie NHEBMATUYECKMX
pene, MNJTK n KHOMKN aBapMmMHOro OCTaHoBa.

Ha pucyHke Huxe nokasaHo pacrnonoXeHune rpynn aneKTpU4YecKoro nHtepdenca BHyTpu
6roka yrnpaBneHus.
Safety Remote Power Configurable Inputs Configurable Outputs Digital Inputs Digital Outputs Analog
5 24V 12v(iH PWRF 24ViH |24V ov|(H|[ov (M| |24V|H||24V|H ov|/H|lov| H § AG (H
; EIO GND|H| |GND CIO(H||Cl4|H| |COO|H|[CO4/H| |DIO|H||DI4|H| |DOO|H||DO4|H E Al0O |
& |24V ON (M| 24V 24V(H|[24Vv/H| [ov |H||{ oV |H| [24V|H|[24Vv|H| (OV (H|| oV H ifAG.
E[EI1 OFF|H| | OV Cl1|m|{ci5|m| |coim||{cos/m| [Di1|m||DI5|M| [po1/M|[pos|m| |<[AlL|m
§-24V 24ViHA |24V ov|(H||{ov (M| |24V|H||24VH ov | H|lov| H §AG.
§SIO TSlalel=]> Ci2(H||{Cl6| | [CO2(/M|[cOo6/H| [DI2|H||DI6|H| [DO2(H|[DO6|H gAOO.
%24v 2|2(5|5[%[3]|[2av|m]|22v[m]| [ov [m]|[ov [m] [22v/m]|[24v[m]| [ov [m]|[ ov]m S|AG|H
HER o u|mmmm||cs3[m|[c7|m]| [cos|m]||co7|m]| [Di3|m]|[Di7|m| [po3|m|[po7[m| |2 [r01|m
"opuzoHTanbHbI 610k umdgposoro Bxoaa (DI8-DI11), nokazaHHbIN HUXeE, MOXHO
Mcnonb30BaTh AN KBaapaTypHOU KOAMPOBKMN OTCIEXMBaHWS KOHBeepa.
Sl2le|ez|>
ala|e[f]|~|°
EEEENERN
Heobxoaumo cobntogaTh 1 noaaepXmneaTb 0603Ha4YEHUS LIBETOBOWM CXEMbI,
nepeyYncrieHHble HUXe.
XenTtble ¢ KpacHbIM TEKCTOM CneuuanbHble curHanbl 6e3onacHoCTU
XenTble ¢ YepHbIM TEKCTOM HacTtpanBaemble B kayecTBe 6e30nacHbIx
Cepble C YepHbIM TEKCTOM Lincpoeble Bxoapl/Bbixoabl 00LEero HasHa4yeHus
3eneHbi C YepPHbIM TEKCTOM AHanoroBble BXOAbl/BbIXOAbl 00LLEro HasHa4yeHus
"padpnuecknini HTEeppenc NO3BONAET BbINOMHUTL HACTPOWKY HAaCTpanBaeMbixX
BX0/10B/BbIX0[,0B B Ka4yecTBe 00bI4YHbIX 1 6e30nacHbIX.
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Obuwpue
TpeboBaHusA KO
BceM uucpoBbIM
BXOAaMm/BbiIxoaam

B naHHOM pasfiene cogepxarcs afieKTpudeckue TpeboBaHus K crneayowmm 24-
BOJSIbTHBIM LIM(PPOBLIM BXOAaM/BbIXxo4am GrioKa yrpaBeHus.

* Bxopbl/BbiXxoabl 6€30MacHOCTU.
* HacrtpavBaemble BXOAbI/BbIXOApbI.

* Bxopbl/BbIXxoabl OOLLEro Ha3HauYeHus.

YBEOOMIMEHUE

HactpanBaemMbiMu ABnAIOTCS BXOAbI/BbIXOAbI, KOTOPbIE MOTYT
6bITb HACTPOEHbI B Ka4ecTBe 0ObIYHbLIX UK 6e3onacHbix. Takue
KOHTaKTbl 0603HaY€Hbl XENTbIM LIBETOM C YEPHbIM TEKCTOM.

YcTtaHoBuTe poboTa B COOTBETCTBUSIMY C SNEKTPOTEXHUYECKUMU TPeHOBaAHMAMMW.
[aHHble TpeboBaHMS NPUMEHMMbI KO BCEM TPEM BXOAaAM.

HacTpowika 6noka KOHTakToB NuTaHusa (Power) no3sonsaeT obecnevnTb NUTaHNe
LMPOBLIX BXOA0B/BbIXOA0B OT BHYTPEHHEr0 UCTOYHMKA NuTaHna 24 B nnn ot
BHELLHEro MCTOYHMKA NUTaHNs. JaHHbIN 650K COCTOUT U3 YETbIPEX KOHTAKTOB.
HanpsaxeHune aByx BepxHux koHTakToB (MAT n 3A3EM) 24 B, NCTOYHMK MacCbl —
BHYTPEHHUI UCTOYHUK NUTaHus 24 B. HanpsaxeHne aByx BepxHux koHTakToB (IMAT n
3A3EM) 24 B, UICTOYHWNK MacCbl — BHYTPEHHWUI UCTOYHWK NnTaHus 24 B. [1Ba HUXHKX
KoHTakTa (24 B n 0 B) 6noka — Bxoabl 24 B ans nutaHusi BXo4oB/BbIXoAoB. B
KOHpMrypauum no yMonyaHuo NCrosb3yeTcs BHYTPEHHMIN MCTOYHMK MUTaHNS.
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OnekTponutaHue

Ecnu Tpe6yeTc9| Mcrnonb3oBaHne 60MNbLUNX 3HAYEHWI TOKa, NOAKMIOYMTE BHELLIHWNA
NCTOYHUK NMNTAHNA, KaK MoOKa3aHOo HMNXe.

Power ’_( Power
PWR H

PWR |
GND GND H
24v | 24V| B
oV \ ov
B npumepe B KOHUrypauum no B npumepe nokasaHa KoHu1rypaums no
YMOJ4YaHUIO UCMONb3YETCH BHYTPEHHUIA  YMOJSTYAHMIO C BHELLHUM UCTOYHUKOM
WUCTOYHUK NMUTaHKUSA. NUTaHUA (NOBLILLIEHHAA CUna ToKa).

SﬂeKTpVI‘-IeCKVIe TpGGOBaHVIﬂ Ana BHEWHUX U BHYTPEHHUX NCTOYHUKOB NMNTaHNA
npueeaeHbl HXe.

Knemmbi MapameTp MuH. Tun [ EET( En. nsm.

BryTpeHHWi

UCTOYHUK

nutaHna 24 B

[(IINT - 3A3EM] | HanpaxeHue 23 24 25 B

[IUT - 3A3EM] | Tok Kareropus - 2 A
OCTaHoBa

TpeboBaHus K

BHeLLIHeMY

UCTOYHUKY

nuTaHna 24 B

[24 B - 0 B] | HanpsaxeHue 20 24 29

24 B - 0 8] | Tok Kateropus ) 6 A
ocTaHoBa

*3,5 A ans 500 mc nnm 33% paboyero umkna.

UR16e
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LUundposble Lindposbie BXxoabl/BbIXOAbl COOTBETCTBYIOT TpeboaHusam IEC 61131-2. OnekTpuyeckue
BXOAbl- TpeboBaHNs NPUBELAEHbBI HUXE.
BbIXOAbI
KnemMmbl MapameTtp MuH. Tun Makc. Ep. nam.
LingppoBbie Bbixoabl
[cOx / DOX] Tok* KaTeropus ) 0 A
OoCTaHoBa
[COx / DOx] MapeHve KaTeropus ) 0.5 B
HanpsXeHUst OoCTaHoBa
[COx / DOx] YTeuka Toka Kareropus - 0,1 MA
OCTaHoBa
[COx / DOx] DyHKUMA - PNP - Twn
[COx / DOx] IEC 61131-2 - 1A - Tun
Lncpposbie Bxoabl
[EIx/SIx/CIx/DIx] | HanpsxeHue -d - 30 B
[EIx/SIx/CIx/DIx] Obnacte -d - 5 B
OTKIHOYEHUS
[EIx/SIx/CIx/DIx] | O0NaCTe 11 ) 30 B
BKJIIOYEHNSA
OcTaHoBUTb
poboTta B
[EIx/SIx/CIx/DIx] | Tok(11-30B) | HopManbHOM u - 15 MA
yrnpaBiseMom
pexume.
[EIx/SIx/CIx/DIx] DyHKUMA - PI:I_P - Tun
[EIx/SIx/CIx/DIx] |IEC61131-2 - 3 - Tun
*[Ona pe3nCTUBHBIX MU UHAYKTUBHbBIX Harpy3okK He 6onee ofHoro yaca.
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/51 KoHTponb nHTep@ elica BBoaa/BblBOAA

OnucaHue KoHTpornb nHTepdeiica BBoga/BbiBoga obecneynBaeT NepeKknoyeHmne Mexany
ynpasneHuem nonb3osatenem n URcap.
ur BLIBEPUTE, KaK BYAET KOHTPONMPOBATLCA MHTEP(EC BEOAA/BLIBOAS UHCTPYMEHTA. KO 43 NHTEphENcoM ypasaseT URCaP, NONb308a TEALCKUE HAC TPOMKA
cbpackizaloOTCA.
A MenesHasA
© Harpyaka Mo KoHTponem MonssosaTens v
Kpennewme
HacTpoiika Wurepdieiic aHanoropoi ceazm Pexur undpoBoro BEIX04a
Bmon/enEon o AHanoroasie BXoabl fﬁﬁffi5'3:2““525;5525?? ONpeAENAETCA B 3aBUCUMOCTIA OT
P -
Mepemeniie analog (3] BEIXOAHO® HANPMKEHNE MHCTRYMEHTa [0 v
YCTaHOBKa ANA MHCTPYMEHT @ HaNPMKEHUA 24 B MOXKeET MPNBECTH K
3anyck N v on e, o . ECAN OHO HACTPOEHO TONLKO
@ HHTepdeic caran Ans paboTel c 12 B
MNaBHeIA Nepexos
T epdheiic CER3N IHCTRYMEHTa M0SBOAET YCTaHAB/INESTE CBASE C
B e VHCTPYMEHTOM Be3 HapykHO MPOBOAKA O MOLHOETS A807HOTD KOHT 2KTa
ETCAELERITE CKOPOCTE ABOMMHOA Nepesasm (115200
KoHBefepa YeTHoCTL et @ CTaHAEP THLIA BEIXOA
E— Cronoaue 6nT o u 2005 0 Dorpstnenne il
F— s u Bbxoa 1 [norpesnenve (upr) v
CuUMBON BeafeicTauR TX 35
D
> Fieldbus
) URCaps
000 @
KoHTponb 1. Haxmute Bknaaky \g{YctaHoBka} u B pazgene \q{O6wume} HaxmuTe Bxoabl 1
WHTepdeiica BbIXOAbl NHCTPYMEHTA.
BBOAA/BbIBOAA 2. B pazpene KoHTponb nHtepdeiica BBoga/BbiBofa, BoibepuTte MNonb3oBaTtens,

4yTOObI OTKPBITH NapamMeTpbl \q{AHanorosble BXoAbl MHCTPYMeHTa} u/unu \q
{Pexum undposoro Beixoga}. Beibop URCap yaansieT 4ocTyn K aHanorosbimM
BXOAaM UHCTPYMEHTa 1 HacTponkKam pexrma umgpoBoro BbiBoa.

YBEOOMITEHUE

Ecnu URCap ynpasnsaeT KoHeuHbIM 3(phekTOpoM, TaKnM Kak 3axBar,
To URCap TpebyeT ynpaBneHus nitepceincom BBoa-BbiBOAA
MHcTpyMeHTa. Bbibepute URCap B cnvcke, 4TO6bI MO3BONMUTL EMY
ynpaBnsiTb MHTEpencom BBOAA-BbIBOAA MHCTPYMEHTA.

UR16e
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/5.2.Ncnonb3oBaHue BKNaakun «Bsoa-sbiBoa»

OnucaHue

HanpsxeHue

Ha 9KpaHe BKNnagku «BBOA-BbIBOAY» MOXHO OTCNEXNBATb U 3afaBaTb CUrHasbl BBOAA-
BbIBOJa noa HanpaxeHunem, nepegaBaemMblie 6J'IOKy ynpasJieHnA n nosny4yaemble OT HEro.

Ha akpaHe oToBpaxaeTcs TeKyllee COCTOsHE BBOAaA/BbIBOAA, B TOM YNCTE BO BPEMS
BbINOMHEHUs NporpamMmbl. [MporpaMmMa ocTaHaBNMMBAaETCS, CN BO BPEMS! BbINONHEHUS
YTO-NMB0 MeHsaeTcA. [pu ocTaHoBKE NPOrpaMmbl COCTOAAHUS BCEX BbIXOAHbLIX CUTHaNoB
coxpaHsatoTcs. YacTtota o6HoBneHUs akpaHa 10 'u, No3ToMy 0YeHb BbICTPble CUrHATbI
MOryT OTOBpaxaTbCa HeNnpPaBUIbHO.

Bo3MoXHO pe3epBrpoBaHMe HacTpanBaeMbIX BXOLAOB-BbIXOA0B AN creumarnbHbiX
hbyHKUMIN GE30NACHOCTU, COAEPXALUMXCA B pa3aerne HacTPOoKM KOH(UIypaLuum BXO40B-
BbIXO[,0B CUCTEMbl 6€30MacHOCTU yCTaHOBKM (CM. pa3aen «Bxoa/Bbixoa»); MMeHa
3ape3epBrPOBaHHbIX BXOA0B-BbIX0A0B 6yayT cCoBNaaaTth C MUMEeHaMM Mo YyMONYaHuio
1cronb3yemMon yHKLMM 6e30MacHOCTU, OJIHAKO UMS TakxXe MOXET ObITb 33/1aH0
nosrb3oBaTenem.

HacTtpaunBaeMble BbiBOAbI, 3ape3epBUpoBaHHble AN (hyHKLMI 6e30nacHoCTy, He
ABNAIOTCA NepekoyaemMbiMu 1 ByayT 0ToBpaxaTbCa TONbKO B KAYECTBE MHANKATOPOB.

o
N/ BHyTpeHHwi Hacrpansaemelil Bx08 HacrpaneaeMuiil BLX0 4 Lindpoeoii exon Unppopoii prxos

PoboT
S-Guard Reset 4 o[ ][ 0 4 oJds
s-Guard Reset 5 1 0s 1 5 prog-Running || []5
2 6 2] ]s Start-Prog 6 2] s
2 7 3(][]7 Stop-Prog 7 :(] (7
AHAROTOBLII BXOR LIUhPOBOf BXOJL UHCTPYMEHTA LIH(PPOBON BLIXDA HHCTPYMEHT A
analog_in(ol o 1 ujmp
ov 10v
Tok
—— -
ov 10v
AHANOrOBbLIA BLIXO A AHanoropbiil BXOA HHCTPYMEHTa
e . « | analogini2] a0y Harpkenie
g_out[0] Tok ov 10
4,00 mA
analog_in[3] aonv HampmxeHme
v
analog_out(1] . Tok o Lov

4,00 ma

Ecnu BbIxog, MHCTPYMEHTa KOHTPONMPYETCH NoSIb30BaTeNeM, Bbl MOXETE HaCTPOUTb
HanpsixeHue. Mpu BbiGope URCap napameTp «HanpsixeHne» HeAoCTyneH.
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HacTpoiiku AHanoroBble BXOAbI/BbIX0Abl MOIYyT ObITb YCTAaHOBMEHbI Ha Bbixod Toka [4-20mA] nnu
aHanoroBsoro HanpsxeHus [0-10V] . 3Tu HaCTpOMKK XpaHATCH B yCTAHOBKE M COXPaHATCA npu
AOMeHa nepesanycke KoOHTpoJsnepa poboTa.
YnpaeneHne BBOAOM-BbIBOAOM MHCTPYMEHTa MOXET ObITb HazHavyeHo URCap B
pasfaene Beoa-BbiBoA MHCTPYMEHTA BKagku YcraHoBka. [Mpu Bbibope URCap
nonb3oBaTesib TePSET KOHTPOJSIb HaA, aHanoroBbiIM BBOAOM-BbIBOAOM UHCTPYMEHTA.
WHTepdelic Korga BkntoyeH Tool Communication Interface TCI , aHanorosbin Bxog, MIHCTPyMeHTa
CBA3N CTaHOBMTCA HeAOCTYNHbLIM. Ha akpaHe BBoAa-BbiBOAa oTobpaxaeTcs none Beop,
MHCTPYMEHTa MHCTPYMEHTA, KakK NoKa3aHO HMXe.
Tool Analeg Input
Baud Rate 115200
Parity None
Stop Bits One
R Idle Chars 1.50
TH Idle Chars 3.50
MutaHue Ha B pexwume NuTaHne Ha gBa BbiBOAA LMEPOBbIE BbIXOAbI MHCTPYMEHTA A0SKHbI UMETh
ABa BbIBOAA crnepywwme nmeHa:
* tool_out[0] (MowHOCTb)
* tool_out[1] (GND)
Tool Digital Output
Power GND
Current
000 mA
UR16e 81 PykoBoacTBO nonb3oBaTtens
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/.6.Bxoabl UBbIXOAbl CUCTEMbI bE30MaCHOCTH

B/B

6e3onacHocTH

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

B paHHoMm pasaene coaepxunTca onncaHne cneynarnibHoOro Bxoaa 6e3onacHocTn

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

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

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

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

Tunbl NOCTOSAAHHBLIX BXO40B 6€30MacHOCTMU:

* ABapuitHas ocTaHoBKa po6oTa TonbKo A58 060pyA0BaHNUSA aBapuiHOro

OCTaHoOBa

* Safeguard Stop ans ycTponcTs 3awuThbl

* OctaHoB 3PE pns ycTponcTs 3awuThl

ABapuiHbIV

OCTaHOB

MNpenoxpaHUTENbHbI
1 oCTaHOB

OctaHoB 3PE

Po6oT npekpatuaeTt

OBUXEHNe Aa Aa Ra
BbinonHeHue MpuoctaHaenueaetc | MNpuoctaHaBnusaeTc | [NpuocTtaHaBnuBaeTc
nporpamMmi A f A
MuTtanue npmnBoaa Bbikn. Bkn. Bkn.
C6poc BpyuHyto Py4dHon nnu ) Py4Hon nnu )
aBTOMaTn4eCcKuii aBTOMaTU4eCKni

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

OcTtaHoBuTb poboTa | OcTaHoBUTL poboTa
Karteropwus octaHoBa B HOpMarsibHOM 1 B HOPMasnbHOM U
(IEC 60204-1) 0 yrnpaBnseMom ynpasnseMom

pexume. pexume.
YpoBeHb
npou3BoanTeNIbHOCT
N OyHKUMN rny nny rny
MOHUTOpPUHTa
(ISO 13849-1)
PykoBoacTBO nonb3oBartens 82 UR16e
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Mepbl

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

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

CurHansl
OSSD

CurHansl
6e3onacHocTH
OSSD

nHTepdelice PolyScope MOXHO onpeaenvTb Habop HacTpanBaeMblxX
BXOJ0B/BbIXOA0B A/151 (PyHKLMI 6e30nacHOCTH.

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

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

* Heobxoanmo npoBoAnTb perynspHyto NpoBepKy OyHKLIMIA
6e3onacHocTw.

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

Bbl MoXeTe HacTpouTb 6510K ynpaBneHust Ans Bbisoaa umnynscos OSSD, koraa BbIXoz
6e3onacHocTn HeakTuBEH/BbICOKUN. Mimnynbcel OSSD onpeaensatoT cnocobHOCTb
6noka ynpasneHus genaTb 6e3onacHble BbIXoAbl aKTUBHbIMU/HU3KMMK. Koraa ana
BbIX0Aa BKItoYeHbl nMmnynbcbl OSSD, oguH pa3 kaxable 32 MC Ha BbIXxO4e
6e30nacHOCTH reHepupyeTcsa MMMYNbC HU3KOro ypoBHS B 1 mc. Cuctema 6e3onacHocTH
onpefenseT, Koraa BbIXOA NOAKIIOYEH K UICTOYHMKY MUTaHUS, U OTKNoYaeT poboTa.

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

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

safetyd L J_l

32 ms

SafetyB j_l [N
18 ms

BkntoueHne OSSD s BbixogoB 6e30nacHOCTH

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

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

UR16e
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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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/.6.1.Bxoabl UBbIXOAbl CUCTEMbI 6€30MaCcHOCTH

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

osso

oooo

e

BxogoHble Bxopnbl onucaHbl B Tabnuuax HUXe:

CUrHanbl
BbinonHeHue octaHoBa kateropum 1 (IEC 60204-1) ¢
KHonka OOHOBpPEMEHHbIM MHOPMUPOBaHMEM APYroro 060pyA0BaHUst OT
aBapuiHoOro BbIXOJa OCTaHOBA CUCTEMbI, ECNN 334aHO 3HAYEHWEe AAHHOTO
OCTaHoBa Bbixoga. OCTaHOB BbIMOSIHATCS HA BCEX TOYKAX, MOAKIOUYEHHbIX K
BbIXOAY.
AsapuiiHas BbinonHeHue octaHoBa kateropumn 1 (IEC 60204-1) yepes Bxop,
0CTAHOBKA 6nokKa ynpasneHusa ¢ O4HOBPEMEHHbLIM MHfiaopMMpOBaHmeM
poBoTa apyroro o6opyaoBaHus OT BbIXO4a aBapyMNHOro OCTaHoBa
CUCTEMbI, €CNU 334aHO 3HAaYeHMe [AHHOIO BbIX0Aa.
BHeLUFiMM . BbinonHeHue octaHoBa kateropun 1 (IEC 60204-1) Tonbko Ha
aBapunHbIN
poboTe.
OCTaHoB

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.

OrpaHunyeHHbIn 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.
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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.
UR16e {j} NPEAYNPEXOEHUE 87 PykoBOACTBO Nonb3oBaTens
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npefoXpaHUTENbHbIN OCTAHOB B PyYHOM pexrMe He cpabaTbiBaeT.
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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.

UR16e 89 PykoBoacTBO nonb3oBaTens
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/.6.2.HacTpoiika BBOoAa-BblBOAA

OnucaHue

Twn curHana

Ha akpaHe «HacTpoiika BBoAa-BbIBOAa» Nofb30BaTeSlb MOXET ONpeAenuTb CUrHarbl
BBOJA-BbIBOAA W HACTPOUTL AENCTBUS MPU MOMOLLM 3NIEMEHTOB YNpaBNeHUs BKNaaKu
«BBoga-BbIBOAY». TUNbI cMrHanoB BBOAA/BbIBOAa nepeymncneHsl nog Input n Output.
[na poctyna K peructpam o6LLero HasHa4yeHUs MOXHO UCMOSb30BaTb MOJSIEBYO LUNHY,

Hanpumep, Profinet n EtherNet/IP.

Ecnu Bbl BKtounTe MHTEpderic obmeHa gaHHbIMu MHcTpyMeHTa (TCl), aHanorosbIn Bxof,
WHCTPYMEHTa CTaHeT HeJOCTYMHbIM.

MonesHas
Harpyaka

Kpennewue

HacTpoiika
BB0A3-BLE0 A3

Beoa/aeisos,
VHCTRyMeHTa

MepemerHaie
3amyck

MnasHeIA nepexon
B ucxogHoe

OTenexnBaHne
KonBeiiepa

SaBuHaMBaHNE

> Besonacocrs

RDetann

URCaps

>
) Fieldbus
>

[uwposon

Bxoa

Bixos

Difo] digital_in[0] ~ Do) digital_out[o] ~
DI[1] digital_in[1] Do[1] digital_out[1] Prog-Running
DIf2] digital_in[2] Start-Prog DOo[2] digital_out[2]
i3 digital_in[3] Stop-Prog po[3] digital_out(3]
oIl digital_nfe] ol digal_outial
oifs] digital_in[5] Dpo[s] digital_out[S]
DI6] digital_in[6] Do[s] digital_out[6]
oIl digital_in(7] Dol digitaloutl?]
TI[O] tool_in[0] To[0] tool_out[0]
T[] tool_in[1] TO[1] tool_out[1]
cijo] config_in[0] AsapuitHeit c6poc v coo] config_out[o] v
Bubpan B/B:  digital_out[1]
MepenmeHosaTs SNEMEHT YNpaBAEHIS BKIAKY «BBO-BLIB0A:
ReiicTane s mporpane
[Beicoruit, koraa sanyweno, u kK Koraa ocTarosneHo v

000 @

YBEOOMIMEHUE

Mpun 3anycke nporpamMm co BxoAa BxoAa-Bbixoga unu wnHbl Fieldbus
po6OT MOXET HayaTb ABWXEHNE U3 TOro MOSIOXEHUS, B KOTOPOM OH
HaxoauTcs. [NepemelleHne K NepBor KOHTPOSbHOW TOUKe Yepes
PolyScope Bpy4Hyto He TpebyeTcs.

YTtoO6bI OrpaHnYnTb KONIMYECTBO CUTHANOB, NepeyncneHHbIX noa Bxop v Boeixoa, ,

BBoAa/BbiBOAA ncnosnb3ynTe packpbiBatoleecs MeHo Bua , 4tobbl 13MeHUTbL oTo6paxaemoe
COAEPXMMOE B 3aBUCMMOCTM OT TUMNa curHana.
UR16e 91 PykoBoacTBO nonb3oBaTtens
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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.

PykoBofacTBo nonb3oBaTerns 92 UR16e

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


../../../../../../../../Content/prod-usr-man/software/PolyScope/content/BasicProgNodes/commandtab_wait_en.htm
../../../../../../../../Content/prod-usr-man/software/PolyScope/content/AdvProgNodes/commandtab_ifcondition_en.htm

R
UNIVERSAL ROBOTS

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

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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/. /. Tpexno3nuMoHHOEe YCTPOMNCTBO BKAOYEHMUA

OnucaHue ManunynaTop poboTa oCHalLieH yCTPONCTBOM BKIIOYEHWS B BUAE NOABECHOrO NyfnbTa
06yyeHusn c 3PE.
Bnok ynpaBneHus nogaepXxvBaeT creayoLiye KoHpurypawumm ycTponCcTB BKIIOYEHUS:

* TNoasecHon nynbT 06yyeHus c 3PE.
* BHellHee Tpexno3nuUMOHHOE YCTPOMUCTBO BKITIOYEHNS.

* BHellHee TPeXNO3ULLMOHHOE YCTPOMUCTBO BKNHOYEHNSA U MOABECHON NyNbT
06yyeHusn ¢ 3PE.

Ha PUCYHKE HMXe NoKa3aH cnocob noaknoyeHus Tpexno3numnmoHHOro yCTpOIZCTBa
BKJ1HO4YEHUA.

Confifurablf Inputs 3-Position Switch
24V 24V |H =
clof| < |1 Z

24v Nl [ [2av) B — —
cl |ERCI5 ||

24v |H||2kv]|W "
ci2 (H|{¢ell

24v |H|[24v N

Cci3 |H||C

(7

I'Ipmmeanme. [1Ba BXOOHbIX KaHana ans Bxoga TPEeXno3numoHHOro yCTpOVICTBa
BKJITOYEHNA UMEKT A0NMYCK paccoriiacoBaHnaA 1c.

YBEOOMINEHUE

Cuctema 6e3onacHoctn UR He nopaepXvBaeT UCMONb30BaHNe
HECKOSbKMX TPEXMO3NLMOHHbBIX YCTPONCTB BKIIOYEHHS.

Mepeknioyatenb  [1ns Mcnonb3oBaHWA TPEXMO3ULMOHHOIO YCTPOWCTBA BKItOUEHUS TpebyeTcs
pexuma paboTbl nepeksyaTenb pexrma paboTbl.

Ha puricyHKe HUXe NokasaH nepeksioyaTesb pexvmMa paboTol.

Conﬁlurabl Operational mode Switch
24v||m||24v (W =
cio||m|{ci4 [m :
24v|[m|[24v [m — —]
cij|Hj|ci5 |l '

24V|| | 24V |H "
Cl2f| Qs |l

24v N [|24v)

Ci3 | ECI7 N\

L¥
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/.8.AHanoroBbin BXx0oA/Bbixon obu,ero
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

AHanorosblit
BbIXO4 U
aHanoroBbIi
BXOA,

B rpadhmnyeckom nHtepdeince MoXxHo BbibpaTh pexnm BBoAa. NeKTpuyeckmne

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

[aHHbIN npumMep NokasbiBaeT yrnpasneHne

JIEHTON KOHBENEepa C UCMOMb30BaHNEM [aHHbIN NpuMep nokasbiBaeT
aHanoroBoro Bxoja ynpasfeHus MOAKIHOYEHME aHANOroBOro AaTymka.
CKOPOCTbHO.

UR16e
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/.81.AHanoroBbln BXo4. MHTepPd eic cBA3U

OnucaHue NuTepdeiic ceasmn nHctpymerta (MCW) obecneumBaeT cBA3b poboTa C yCTaHOBIIEHHbIM
WHCTPYMEHTOM Yepes aHasnoroBblii BXOA, MIHCTPyMeHTa poboTa. OTo ncknoyaet
HeobX0AMMOCTb UCMOSIb30BaHMSA BHELLHEN NPOBOAKM.
Mpu BKNOYEHUN NHTEPpenca CBA3N MHCTPYMEHTa BCE aHaNoroBble BXOAbl MHCTPYMEHTa
CTaAHOBATCHA HEAOCTYMHbIMU

WuTtepdeiic 1.

CBA3UN

MHCTPYMeHTa 2.
3.

Haxmwute Bknagky \q{YcraHoBka} n B pasgene \q{Obwwme} HaxmuTe Bxogpl n
BbIXOZbl MUHCTPYMEHTA.

YT1o6bl u3MeHnTb NapameTpbl LITU, BbibepuTe MHTepdelic cBasu.

Mpu BkntoveHun ICU aHanoroBbIn BXOA UHCTPYMEHTa CTaHOBUTCS HEOOCTYMHbIM
[ANA HAaCTPOWKM BXOAa/BbIX0a YCTAaHOBKMU U HE OTOOpaxaeTcs B CNNCKE BXOO0B.
AHanoroBbIVi BXOA MHCTPYMEHTA TakXe HeLOCTyMNeH ANA NporpaMM B KayecTBe
napamMeTpOB 1 BbIpaXeHUN OXUAAHUS.

B packpbiBatoeMcs MeHio B «MHTepderice cBA3N» BbIGEPUTE HYXHbIE
3HayeHus.

N3mMeHeHns1 B 3HaYEHUAX MTHOBEHHO OTMPABIIATCA K MHCTPYMEHTY. Ecnu
Kakme-nnbo 3HauYeHUs yCTAHOBKM OTAINYAIOTCA OT TOFO, YTO UCMOSIb3yeT
WHCTPYMEHT, MOSIBIISIeTCSA nNpeaynpexaeHue.
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/.9.Und posonnBxoa/Bbixon obu,ero Ha3HaYeHUA

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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/91 Uund poBoiiBbiXxOs,

OnucaHue NHTepdeinc cBa3m MHCTPYMEHTa NO3BONSET HE3aBUCUMO KOH(UIypupoBaTh ABa
umMdpoBbIX Bbixoaa. B PolyScope Kaxabin KOHTaKT UMeeT pacKpblBatoLLeecs MeHo, B
KOTOPOM MOXHO HAaCTpOUTb PEXMM BbixoAa. [JOCTyMnHbI Creayouime BapuaHThbi:

* [llorpyxeHue: ato no3sonseT HacTpouTb PIN-kog B koHurypaumm NPN nnn
Sinking. Korga BbIxopg, BbIKITHOUYEH, KOHTAKT MO3BOSIAET TOKY TeUb Ha 3eMJlto. OTO
MOXeT ObITb UCNOMb30BaHO B coYeTaHUu ¢ KoHTakToM PWR ans cospaHus
MOSIHOM Lienu.

* Sourcing: no3sonseT HacTpoutb PIN-koa B KoHdurypaumm PNP nnu Sourcing.
Korpaa Bbixof, BKIMHOYEH, KOHTAKT 06ecrneynBaeT UCTOYHMK MONOXUTENIbHOrO
HanpsXeHnst (HacTpamBaeTCcs Ha BKNagke BBOAA-BbIBOAA). OTO MOXET
NCMNOJIb30BaTbCHA B COYETAHMM C KOHTAaKTOM 3a3eMieHUs AN cCoO30aHNs MOSTHOW
uenwu.

* Push/Pull: 3o no3sondaet HacTpouTb WTUPT B KOHDuUrypaumm Push / Pull. Korga
BbIXO/L BKITHOYEH, KOHTAKT 06ecrneyrBaeT UCTOYHMK MOSIOXNUTENBHOIO HaNpPsXXeHNs
(HacTpaunBaeTcs Bo Bknazke 10). 3To MOXHO MCNONb30BaTh B COYETaHMM C
KOHTaKTOM 3a3eMieHns AN co3faHns nonHom uenu. Koraa BbIXos, BbIKITHOYEH,
KOHTaKT MO3BOSIIET TOKY T€Yb Ha 3eMITH0.

Mocne BbIGOpa HOBOM KOH(UIypaLuumn BbIBOAa M3MEHEHUs BCTYNatoT B cuny. Tekyuas
3arpyxeHHasi ycTaHOBKa U3MEHeHa, YTOObl 0TPasnTb HOBYHO KOHGUIypaLyIo.
Y6enuBLUNCH, HYTO BbIXOAbl MUHCTPYMeHTa paboTatoT AoMmXHbIM 06pa3oM, 06s3aTenbHO
COXpaHWTe YCTaHOBKY, YTOObI NpefoTBpaTUTL NOTEPIO U3MEHEHUIA.

[ByXKOHTaKTHOe B KauyecTBe UCTOYHMKA NUTAHUS MHCTPYMEHTA UCMOSb3YeTCs ABYXKOHTaKTHOE
nuTaHue nuTaHue. Mpu BKIIOYEHHOM 3MEKTPONUTAHNM Ha ABa BbIBOAA OTKI0Ya0TCA
LUMPOBbIE BbIXOAbI MHCTPYMEHTA MO YMOMYaHMIO.
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/]0.YpaneHHoe BKAOYEHNE U OTKAOYEHUE

Onucaxue WcnonbayiTe hyHKUMIO yAaneHHOro BKIMIOYEHUA/OTKITIOYEeHUS, YTOObI BKITHoYaTb U
BbIKI0YaTh GOK ynpaBreHus 6e3 NCronb30BaHUs NOABECHOrO NynbTa 06yyYeHus.
[aHHaa pyHKUMA UCMONb3yeTcs B CNeayoLWmX cnyyasnx:

* B cnyvyae HepoCTYMHOCTM NOABECHOrO NyfbTa 00yyYeHus.
* B cnyyae Heob6xogmMmocTu NonHoro ynpaenexHusa cuctemon MIK.

*B clny4ae HeobxoaumocTu OHOBPEMEHHOIro BKITIOYEHUA UITN OTKITKOYEeHNA
HECKOJIbKUX p06OTOB.

OuctaHumoHHoe  DyHKUMA yaaneHHOro BKIOYEHUS/OTKIOYeHUs ocHalleHa HeGomnbLLM

ynpasneHue OOMOMHUTENbHBIM KOHTAaKTOM NuTaHusa 12 B, KOTOpbI OCTaeTCca akTUBHbIM NpuU
OTKJI04eHHOM 6110ke ynpasneHus. Bxog BKIT npegHasHaveH Tonbko ans
KpaTKOCPOYHOI aKTUBaLMKn U paboTaeT Tak Xe, Kak U KHornka nuTanus. Bxop BbIKI1
MOXHO yaepXuBaTb Mo Mepe HeobxooMMocTu. Micnonb3yiTe NporpaMmMHyo
yHKLMI0, 4TOObI aBTOMATUYECKM 3arpyxaTtb U 3anyckaTb NporpaMmsbl (CM. YacTb Il
PykoBogcTtea PolyScope).
AnekTpuyeckme TpeboBaHMA NPUBEAEHBI HUXE.

KneMmbl MapameTp MuH. Tun  Makc. Ep. usm.

[12 B -

3ABEM] HanpsaxeHue 10 12 13 B

[12 B -

SABEM] Tok - - 100 MA

[BKII - HeaktneBHoe KaTteropus ) 05 B

BHIKJI ] HanpsxeHue ocTaHoBa ’

[BKII - AKTUBHOE 5 _ 12 B

BHIKJI] HanpsixeHne

[BKJT - .

BEIKJT] BxonHon Tok - 0 - MA

[BKIL. ] repuon 200 - 600 mc
aKTMBaumm

Remote lq Remote lq

12v|d I 12v|d T

GND H S PR } GND|H SRS EEERE }

ON|N ON (H

OFF| M\ P OFF P
B JAaHHOM MpumMepe NokalaHo coeanHeHne B AaHHOM MNMpuMepe NoKalaHo coeanHeHune
KHOMKW yaaneHHoro Bkrito4YeHus. KHOMKW yOoaneHHoro BblKJ1l0o4eHUus.
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é BHUMAHUE
Ecnu HaxaTb 1 yaepxuBaTtb KHOMKY NUTaHus, 6ok ynpasneHus bynet
BbIKITHOYEH 6e3 coxpaHeHus OTKPbITbIX (halinos.

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

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

/1. UHTerpaumna paboymx opraHoB

OnucaHue B aTom pykoBogacTBe pabounii opraH Takxke MOXET Ha3bIBaTbCA MHCTPYMEHTOM U
3aroToBKOW.

YBEOOMITEHUE
KomnaHus UR npepocTtaBnsieT AOKyMeHTaLUuMo No paboyemMy opraHy,

KOTOpbIV 6yAEeT MHTErPUPOBaH C MaHUMYNATOPOM poGoTa.

* WHcTpyKumm no ycTaHOBKE W NMOOKITHOYEHNUIO CMOTPUTE B
LOKYMeHTaLum no paboyemy opraHy (UIHCTPYMEHTY, 3aroTOBKE).
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/11.1.BBoa/BblBOA MHCTPYMEHTA

Pasbem Pa3bema nHCTpymeHTa (Ha pycyHKe HUXe) nogaeT NUTaHue U CUrHarnbl ynpaBneHus Ha
WMHCTPYMEHTa  3axBaTbl ¥ AaTYMKN, KOTOPbIMU OCHALLLEH MHCTPYMEHT poboTa. Ha pasbeme
WHCTPYMEHTa pacnosioxeHbl BocemMb oTBepcTui. OH HaxoamTcsa pagom ¢ pnaHuem ans
NOACOeAVHEHNSA MHCTPYMEHTA Ha 3anacTbe 3.
BoceMmb xun paszbema npefHasHayeHbl Ans pas3nuyHbiX QYHKLUUA — CM. Tabnuuy:

KoHTakT Ne CwurHan OnucaHune
AHanorosbin
1 Al3 / RS485- BXxon 3 nnu
RS485-
OcTaHoBUTL po6oTa B .
AHanorosbii
HOpMarbHOM U Al2/ BXOZ 2 W
ynpaBnsieMom RS485+ RS485+
6 7 pexume.
0O (o) 1 Lincpposble
(o) 3 TOO/MUT BbiIxogpl 0 unm
5(0 Os8 0B/12B/24B
(@) o o 2 Lincpposble
4 4 TO1/MNT BbIxoab! 1 unu
3 3a3emreHne
5 MNMMTAHNE 0B/12B/24B
6 TI0 Lundposble
Bxoapbl 0
7 I Lindposbie
BxoAbl 1
8 3A3EM 3emnd
YBEOOMJTEHUE
Pa3bem MHCTpyMeHTa He0BX0AUMO 3aTAHYTb OT PYKM Makc. A0
0,4 H-m.
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apanTep
Kabens
MHCTPYMEHTa

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

@__
T

MopknioyaeTcs K UHCTPYMEHTY unu
paboyemy opraHy.

-

1

OcTaHoBUTL poboTa B HOPMarbHOM U
ynpaBnsieMoM pexume.

ﬁ NPEOYNPEXOEHUE
MopkntoyeHne aganTtepa kabensa MHCTPYMEHTa K BKIIOYEHHOMY poboTy

MOXeET NpPUBECTU K TPaBMe.

MoakntoyaeTcs K poboTy.

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

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

Bocemb xun pazbema Ha agantepe kabens MHCTPYMEHTa NpefiHa3HaueHbl s
pa3nuyHbIX YHKUWIA — CM. TaBnuLy HUXeE:

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

L 3A3EMIEHUE

= dnaHew, ons NOACOEANHEHUSI UIHCTPYMEHTA NOAKMHYAETCA K KOHTaKTY
GND (3a3emneHue).
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/11.2.MaKcumanbHasa nones3Hasa Harpyska

OnwucaHuve OueHOYHas nonesHasa Harpy3ka MaHunynaTopa po6oTa 3aBUCUT OT CMELLEHUSA LieHTpa
TAXECTU MOME3HON Harpy3ku, Kak nokasaHo Huxe. CMeLLeHne LieHTpa TAXECTH
onpeaenaeTcsa Kak paccTosiH1e OT LieHTpa dnaHLua Ans noAcoeAnHEHNA MHCTPYMEHTa
[10 LIeHTPa TAXECTU NPUKPENNEHHO NONE3HON Harpy3Ku.

Manunynatop po6ota MoXeT paboTaTtb Npy GONbLIOM CMELLEHNUN LIEHTPA TAXECTU, ECIN
nosnesHas Harpy3ka pa3melleHa Huxe riaHua ansa noacoeAnHeHNs UHCTPYMeHTa.
Hanpumep, npu pacyeTte macchl None3Hon Harpy3Kku B criyyae nogéopa u
pacronoXeHus crneayeT yunTbiBaTb Kak 3axBaT, Tak U 3aroToBKY.

MakcumanbHoe yckopeHue poboTa MOXET ObITb CHUXEHO, ECII LLEHTP TAXECTM
Nofie3HON Harpy3Ku BbIXOAUT 3a Npeaeribl NONe3HON Harpy3ku U paavyca OencTBus
po6oTa. lNpoBepuTb paguyc AeNCTBUSA U MONE3HY0 Harpy3ky poboTa MOXHO B pa3fpene
«TexHnYeckne xapakTepucTUKm».

Mone3Has Harpy3ka [kg]

0 200 400 €00 800

CwmeLlleHune LeHTpa Taxectn [mm]

CooTHoLLleHne Mexay OLE€HOYHOU MOSIE3HOWN Harpy3Kou 1 CMeLLEHNEeM LieHTPa TAXECTH.
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UHepumsa
rnonesHomn
Harpyskm

Ecnu nones3Has Harpy3ka 3afiaHa npaBuiibHO, MOXHO HAaCTPOUTb MOSIE3HYHO Harpy3ky ¢
BbICOKOW MHEPLUEN.

MporpammMHoe obecrneyeHne KOHTpossiepa aBTOMaTUYeCKN perynnpyeT ycKkopeHue, ecnm
crnepyoLme napamMmeTpbl HACTPOEHbI MPaBUITbHO:

* Macca Mone3How Harpysku,
* LleHTp TaxXecTu
* WNHepumns

[1ns OLLeHKN YCKOPEHUI 1 BPEMEHM LIMKIa ABUXEHMI poboTa C onpeaeneHHon none3Homn
Harpy3kom MOXHo mucnonb3osate URSIm.

PykoBofacTBo nonb3oBaTerns 106 UR16e

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



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

R
UNIVERSAL ROBOTS

/11.3.KpenneHne MHCTpymeHTa

OnucaHue MHCTpYMEHT nnu 3arotoBka KpensaTcs K BbIXOOHOMY hnaHLuy Ana noAcoeANHEHMUS
nHctpymeHTa (ISO) Ha HakoHeuYHMKe poboTa.

Lumberg RKMW 8-354 connector

@ 6 H7 T 6,20 0,20

4x D57 8
Mé-6H T 8

6%V

ﬁ\ ©)
L
-

~

®

48,75

SECTION A-A

© 31,50 H7

?50 0,1

P63 h8

?90 0,1

MaGapwuTbl naHua ans NoAcoeAMHEHUS] MHCTPYMEHTA U CXema pPacrosioXeHUs
OTBEpPCTUiN Ha HeM. Bce namepeHust npueedeHbl B MUNIMMETpax.

dnaHeu AnA ®naHew anga noacoeamHeHns nHetpymenTa (ISO 9409-1) HaxoguTtcs B TOM MecTe, rae
NoACOEAMHEHUA  YCTaHOBMEH HaKOHEeYHUK poboTa. PekomeHayeTcs ncnonb3oBaTh OBanbHoe
MHCTPYMEHTa OTBEpCTUE C pagnanbHbIM pacnonoxeHneM, 4Tobbl n3bexaTb Ype3MepHOro

HanpaxeHna Ha yCTaHOBO‘-IHbII7I LLITVICbT, yoepxuBsaa TOYHOE NOJIoXeHne.

f’i BHUMAHUE
CnvwKoM AnuHHbIe 60nTbl M8 MOryT AaBUTb Ha HUXHIOK YacTb dhriaHua asis
noacoeauHEHUsl UHCTPYMEHTA M NPUBECTM K KOPOTKOMY 3aMblKaHUio B poboTe.

* 3anpelaeTcsa ncnonb3oBaTb 60nThl ANMHON 6onblue 10 MM npu
MOHTaxe MHCTPYMEHTA.

é NPEOYNPEXOEHUE
HenpaBunbHas 3aTsixka 601TOB MOXET NPUBECTU K TpaBMaM B pe3ynbTaTe

yTpaThbl hrnaHua nepexoaHuka v (unu) paboyero opraHa.
* Y6eamTech, YTO MHCTPYMEHT HageXHo 1 6e30nacHoO 3aKpenseH.

* Yb6eputechb B TOM, YTO KOHCTPYKUUA NHCTPYMEHTA HE MOXET CO34aTb
OnacHy CUTyauuio nyTem HeEOXXNOaHHOIo OTrnyCKaHua aetalu.
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/114 YcTaHOBKA NONE3HOM HarpysKu

OnucaHue KomaHaa «3apaTb NonesHyto Harpy3Ky» No3BOSIAET HACTPOUTL MONE3HYI0 Harpy3Ky Ans
po6ota. [None3Has Harpy3ka — 370 06LLUMI BEC BCETO, YTO MPUKPENSIEHO K hnaHuy Ans
NOACOeAVHEHNSA NHCTPYMEHTA.
Korpa ncnonb3oBaTs:

* [lpu HacTpoiike Beca Nosne3Hol Harpy3ku ansa npeaoTepalleHns cpabaTbiBaHUs
ocTaHoBa po6oTa. MNpaBunbHas HacTpoiika Beca Nosie3HoN Harpy3kiu
obecrneynBaeT onTUMarnbHoe ABMXeHue poboTa.

I'IpanmbHaﬂ yCTaHOBKa nosie3Hom Harpy3kum obecneymBaeT onTUMarnbHble
XapakKTePUCTUKN OBUXEHNA N MO3BOJTIAET n3bexaTb OCTaHoOBa p060Ta.

* [pu HacTpoiike None3Ho Harpy3Kku AJis UICNoSIb30BaHNUsA B nporpamMme nogbopa u

pacnonoxeHna ¢ NOMOLLbIO 3axBaTa.

3apaTb nonesHylo
Harpy3sKky

Ucnonb3oBaHue
KOMaHpbl
«3apaTtb
NnoJsiesHylo
HarpysKky»

CoBet

1. B nporpamme po6oTta BbibepuTe MecTo Unm y3en, Kyaa HyXXHo AobaButb
KOMaHAy «YCTaHOBUTbY.

B pazgene «OcHoBHble» HaxmuTe 3aAaTh NONE3HYI0 HarpysKy.

OTKpoWTe packpbiBatoLminca cnncok Boibepute nonesHyio Harpysky.

a. Bb|6ep|/|Te O4HY N3 HAaCTPOEHHDbIX MNOJ1e3HbIX HAarpy3o0kK.

b. TakxXe MOXHO C MOMOLLbIO PAacKpbIBaOLLErOCSH MEHIO HACTPOUTL HOBYHO
rosie3Hyo Harpy3ky: Belbepute nyHKT HacTpamBaemas nonesHas
Harpy3ka 1 3arnosiHuTe nosisi Macchl U LLEHTPA TAXECTU.

Mepemeuyenie

KoHTponiHast
Touka

Harpanenne
OxupaHie
YeTanosnTe

Benneisarowee
KHO.

OcTaros

KommeHTapuit
Manka

Sapats
noneaHyio Harp

N T

3apaTb NosesHylo Harpysky

1 |X Hacrpoiika nepemenHbix
2 |v nNporpamma pobora

3 = 3agaTsnonesmyio Harpysky: Payload 0,055

3aRaTs 0By MoNeaHyO HarpyaKy
B+ Payicad -]

Nonesnan narpyska

Macca

Uenrp Taxectn

1 He 3abyabTe 3anaTs Maccy obLLiei MONESHOI Harpy3Kin

Nepexon
HaCTpoiiTe BpeMA Nepexoa, HTOBbI CraanTh USMererie NonesHoM Har py3in

-\/ 3apate
000 @

Takxe ¢ NOMOLLIbIO KHOMKU 3af4aTh MOXHO OnpeaenuTb 3HavyeHus Ha y3re Kak
AKTUBHYIO MOJIE3HYHO Harpy3Ky.

PyKOBOﬂ,CTBO nonb3oBaTend
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CoBet

Mpumep: «3apaTb
nonesHyto
HarpysKky»

Bpems nepexopa
Ans nonesHomn
Harpysku

He 3abbiBanTe KOPPEKTUPOBATL MONE3HYIO HArpy3Ky Npu BHECEHUN U3MEHEHWI B
KOHUrypaumio nporpammbl poboTa.

[onyctum, Npy yCTaHOBKe Bbl CO34arnu Nofe3Hy Harpy3Ky no yMosnyaHuio B
nporpamme noabopa v pacnonoxeHus. Nocne atoro Bbl fobaBnsete «3anatb
nonesHyto Harpy3ky» npuv nogbope obbekTa. B 3ToM criyyae Bbl CKOppeKTupyeTe
None3Hyto Harpy3Kky nocrie 3aKpbITUs 3axBaTa, HO 4O HaYana ABUXEHUS.

Kpowme Toro, dyHKkumMio «3aaaTb NONE3HYO Harpy3Ky» Hy>XHo 6yaeT ncnonb3oBaTtb
nocre Toro, Kak 06bekT 6yAeT OTNyLLEH.

Bpewmsi, koTopoe TpebyeTca po6oTy Ans NOACTPONKN K 3a4aHHOI MONIe3HON Harpyske.
BHM3y aKpaHa MOXHO 3afaTb BpeMs nepexoaa Mexzay pasfMyHbIMU None3HbIMK
Harpyskamu.

Bpemsa nepexofa Ans nonesHomn Harpy3Kku yKkasblBaeTcsl B CEKyHAax.

Ecnu Bpemsi nepexona 6onblue Hyns, poboT He 6yaeT coBepLuaTbh HE6ObLLION
«MPBIXOK» MPU U3MEHEHUM MONIE3HON Harpy3ku. [oka BbINONHAETCA NOACTPONKa,
nporpamma npoposnxaet paborTy.

Bpems nepexofa pekomMeHayeTcs UCnosib30BaTh Npw

noabemMe N OTNyCKaHun TaxXernbiX npeamMmeToB Uinn npuMeHeHnn BakyyMHOro 3axeaTa.

UR16e
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Mone3HaAa Harpys3ka

OnucaHue [nsa ontumanbsHon paboTbl poboTa HE06X0AMMO 3aaTh NONE3HYI0 HArpy3Kky, LLeHTp
TAXECTU N NHepLMIO.
MoXHO OnpeaenuTb HECKOMbKO MONME3HbIX HAarpy30K 1 NEPEKIoYaTbC MEXAY HAMU B
nporpamme. 3To NONE3HO, HAaNpUMeP, B NMPUMOXEHUSIX C onepaLmusiMu nogéopa v
pacnonoxeHus, korga poboT NogHMMAET M OTNYCKaeT OOBbEKT.

ronesnas Harpyaka BH3YanH3alHA NON@IHOH HATPYIKH
Py 3y (3%
utm =
B pajios v il

MeneaHan

o R Monesnas Harpyaka ~/ 3apare
Kpannerus Macca 0,000| kr
HacTpoika UenTp Taxectu #
BEOAE-BLIB0AA X 0,00/ mm # vamepury
Beoa/esiEon cv 0,00 mm
MHCTPYMEHT & cz 0.00] mm r.
Mepemerise ]
3anyck E‘

TN3BHLIA NEPEXOA  § e 336yabTe 3a4aTb Maccy OBLLEN NONE3HOM HarPy3KW

Bl = UHepyus (kr u?)
OTcnexnaaHne O vcnoneaosate HacTpaneaemyio MaTpuLy WHepunn

KoHBeliepa ~
! B ®nanew ANA NOACOE AHHEHNA HHCTRYMEHTA

SaBMH4NBaHNE

) Lletanu -
X, Z
) Fieldbus
MHEPLLV\R 3a03ETCA C HA4aN0OM KOOPAWHAT B LIEHTPE TAXKECTW, @

> URCaps O ocv comelLersl ¢ ocaMN dhraHLa ANA NOACOEAUHEHUS
VHCTpYMeHTa

000 —@

Ho6aBneHue, HauaTb HacTponKy HOBOW NONE3HON Harpy3kn MOXHO CO CeayoLero:

nepenmeHoBbiBaHue, * Yrtobbl ONpenenuTb HOBYHO NONE3HYIO0 HAarpy3Kky C YHUKanbHbIM UMEHEM,

n3MeHeHue u naxmute [+ |. Hoas nonesHas Harpyaka nosisuTcs B packpbisatoLLeMcs
yAaneHue nonesHbix MEHIO.

Harpy3ok
Py * Y106bI nepenmMmeHoBaTb MNOJIe3HYK Harpy3kKy, HaXXMuTe .

* Yro6bl yaanuTb BbIGpaHHyto NONeaHyto Harpy3ky, Haxmute | I | Yaanutb
MOCNELHIO MOME3HYI0 HAarpy3Ky Hemnb3s.

AKTUBHas @naxoK B packpbiBalLLEMCA MEHIO YKa3blBaeT Ha aKTUBHYIO MOSIE3HYI0 Harpy3Ky
nonesHas B Payioad ¥ |. AKTMBHYI0 NONE3HYI0 Harpy3aKy MOXHO U3MEHUTL MPY MOMOLLY
Hal'py3Ka ~ Set Now

MonesHas lNepen 3anyckom nNporpaMMmbl NMosie3Has Harpy3ka ro yMos4aHuio ycTaHaBn1BaeTcs B
Harpyska no KauyecTBe aKTUBHOW.

yMon4yaHuio

* Y706bl HA3HAUYNTL MNONE3HYIO HAarpy3Ky No YMosn4aHuio, BolbepuTe HyXHYo
MosIe3HYH0 Harpy3Ky 1 HaxmMuTe YCTaHOBUTb MO YMONYaHMUIO.

3ereHblil 3Ha4YOK B PACKPbIBAIOLLEMCS MEHIO yKa3blBaeT Ha NOSIe3HYH HarpysKy Mo
yMORNuaHMio B~ Pavioed d)
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OnpepeneHne Haxumas nonsa CX, CY u CZ, onpeaenuTe LEHTP TAXECTU. HacTpoiikn NnpuMeHsoTcs K
LeHTpa TAXECTU BbliGpaHHOI NONEe3HoN Harpy3ke.

Payload [aHHas dyHKuMa no3sonsieT poboTy NOMOYb NOMb30BaTENO 33A4aTh NPaBUIbHYHO
Estimation NOMEe3HYo Harpy3Ky 1 LLeHTP TAXeCTU.

Ucnonb3oBaHue 1. HaBknapke «YcTtaHoBka» B pasgene «Obwume» Boibepute nyHKT MonesHas
MacTepa pacyerta Harpyska.

nonesHou 2. HaakpaHe «[lone3Has Harpy3ka» HaxmuTe NI3MepuTb.

HarpysKku

B okHe «MacTep pacyeTa none3Homn Harpy3ku» Haxmute KHornky [lanee.

YcTaHoBUTE YeThbipe No3munmn, BbinonHuB B «MacTepe pacyeTta nonesHom
Harpy3ku» nocneaytoLime oencTeums.

YcTaHoBKa YeTbipex no3uuuin TpebyeT nepemeLLeHns MaHunynsitopa poboTa B
YyeTblpe pa3Hble No3uuun. Harpyska nonesHon Harpy3ku namepsieTcs B
Kaxaomn nosnumm.

5. Mo 3aBepLlieHnn |/|3mepeHM|7| npoBepbTe pe3ysibTaT U HAXMUTE KHOIMKY
3aBepLunThb.

YBEOOMITEHUE

Onsa noJsty4eHna Hannydmnx pe3ynbTaTtoB pacyeTa NosiIe3HON
Harpysku HpMﬂerMBaﬁTer cneayrumx cCoBeToB:

* Mosuuun UTW gonxHbl MakcmanbHO OoTNn4aTbCcsa Apyr OT
apyra.

* BbIinonHanTe namepeHns 3a KOPOTKNIA CPOK.

* V36erante ABUXEHUA MHCTPYMEHTA U (MNN) NPUKPENSIEHHON
Nosie3HoN Harpy3Ku A0 1 BO BpeMs pacyeTa.

* MoHTax u yron po6oTta AoSXHbl GbITb KOPPEKTHO
onpefesieHbl 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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/11.5.XapaKTepUcTUKM ANA YyCTaHOBKN BBOAAa-BblBOAA
MHCTPYMEHTA

OnucaHue

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

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

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

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

*** T1py BKITHOYEHUW NMNTAHUS MHCTPYMEHTA HauUMHaeTCca MArkuin 3anyck anuHowm B 400 mc,
nos3eonsALWni eMKocTHoW Harpy3ke B 8000 MKD noakmounTbCA K UICTOUYHMKY NUTaHUS
WHCTPYMEHTa npwu 3anycke. [[opsayee nogknoyeHne eMKOCTHON Harpy3ku 3anpeLlaeTcs.
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/11.6.ICTOYHUK NUTAHUA UHCTPYMEHTA

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

OWER

o

GND (RED) — Jl

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

1. B BepxHeM KONOHTUTYNEe HaXMUTE MyHKT Y CTaHOBKa.

2. Cnesa B cniucke HaxmuTe ObLuue.

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

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

POWER (GRAY)
TOO/PWR (BLUE)

TO1/GND (PINK)

Pl
GND RED) __J

YBEOOMIMEHUE
Ecnu po6oT coBepluaeT aBapuiiHbIi OCTaHOB, HAMNpsXXeHNe Ha

060Kx KOHTaKTax NuTaHus pasHo 0 B (MUTaHue BbIKMOYEHO).
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/1.7.Und poBble BbIXOAbl UHCTPYMEHTA

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

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

Mapametp MwuH. Twvn Makc. En. nsm.

HanpsixeHve B pa30MKHYTOM 05 i 26 B

COCTOSIHUM

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

Toky 1A

BenuunHa Toka npu KaTteropus 600 1000 VA

oTpaye/Harpyske OCTaHoOBa

Cina Toka o KoHTakTy GND Kareropus 1000 | 3000 MA
OCTaHoBa

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

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

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

POWER

PeKOMeHD,yeTCﬂ Mcnosnb30BaTh 3aWMTHbIN VMOA4 ANs WHAOYKTUBHbIX HArpy3ok, Kak

NOKa3aHO HMXe.

/11.8.Und poBble BXOAbl UHCTPYMEHTA

OnucaHue OKpaH 3anycka cooepXnT HAaCTPOWMKK At aBTOMATUYECKOW 3arpy3kum 1 3anycka

nporpamMmbl No ymMON4aHUo n gna aBTOMATUYECKON MHMLMaNM3aumm MaHUnynAaTopa

p060Ta BO BpEMA BKITHOYEHUA.

Tabnuua Lindpossle Bxoabl peanuaoBaHbl no cxeme PNP ¢ ncnonb3oBaHneM ManoMOLLHbIX

cornacyLmx peauctopos. ATO 03HaYaEeT, YTo curHan auddepeHLMansHOro BXxoaa Bceraa
ByaeT HU3KUM. DnekTpuyeckne TpebGoBaHNsA NPUBEAEHBI HIXE.

Mapametp MuH. Tun Makc. En. uam.
BxopHoe HanpsxeHne -0,5 - 26 B
Hn3KnIn nornyecknin ypoBeHb HanpsxeHus - - 2,0 B
BbICOKMIN NOrnyecknii ypoBeHb HanpsxeHus 5,5 - - B
BxogHoe conpoTuBneHne - 47k - Q

Ucnonb3oBaHme B gaHHOM npriMepe nokasaHo coeauHeHne 06bIYHOM KHOMKMU.

LMppoBbIX
BXO0B
MHCTPYMEHTa

POWER
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/11.9.AHanoroBble BXOAbl UHCTPYMEHTA

OnucaHue

AHanorosblIi Bxo ABnAeTca HeguddepeHLumanbHbIM 1 MOXET ObiTb MepeBeaeH B PeXuM
HanpsxeHns (0-10B) unu Toka (4-20mMA) Bo BKnagke «BBoa-BbiBoAy. DnekTpuyeckune
TpeboBaHNsA NPUBEAEHbI HUXE.

MapameTp MuH. Tun Makc. En. nam.
BxopHoe HanpsixeHue B pexnme 05 i 2 B
HanpsixeHus

BxogHoe conpoTtueneHue B gnanasoHe ot 0 B i 107 i KO
no10B

PaspelueHne - 12 - ouT
BxoaHoe HanpsXeHue B pexumme Toka -0,5 - 5,0 B
BxogHou TOK B pexume Toka -2,5 - 25 MA
BxoaHoe conpoTuBneHve B guanasoHe ot

4 mA po 20 mA i 182 188 Q
Pa3zpelueHne - 12 - ouTt

B cneayolmx nogpasaenax npueefeHsl Asa npyMepa UCronb30BaHUs aHanorosbIxX
BXO/10B.

Mpenynpexnexve
peRynp é BHUMAHUE

Y aHasnoroBbIX BXO40B OTCYTCTBYET 3alluTa OT NnepeHanpaxeHna B
pexunme ToKa. I'IpeBblLueHme npenenos, 3aAaHHbIX B TEXHUYECKNX
TpeGOBaHl/IFIX, MOXET NpMBECTU K HeOGpaTVIMbIM noBpexgeHnam

BX0Aa.
Ucnonb3oBaHue B faHHOM npumepe nokasaHo coeivHeHWe aHasnioroBoro Aatymka ¢
aHanoroBbIX BLIXOLOB HeguddepeHuManbHbIM BbIXOAOM. Bbixog AaTtyunka MoxXeT 6biTb TMG0 TOKOM,

MHCTPYMEHTA,

nméo HanpaxeHnewm, ecriin pexmnm Bxoaa 3T1oro aHanorosoro Bxoaa

Henmp(bepeuu,waanble YCTaHOBJIEH HA TO Xe CaMoOe Ha BKIlagke BBOAa/BblBOAA.

MprMeyaHmne: Bbl MOXeTe NpoBepuThb, YTO AaTYUK C BbIXOAOM HampsiXeHus
MOXEeT YNpaBnsiTb BHYTPEHHUM COMPOTUBIIEHNEM UHCTPYMEHTA, UIK
U3MepeHNe MoXeT ObITb HeleNCTBUTENbHbLIM.

POWER
T
A2 (-
= <
<
GND T
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Mcnonb3oBaHue
aHarnoroBbIX BbIXO[00B
MHCTPYMEHTA,
anddepeHumanbHbie

B naHHOM npumepe nokasaHo coenHeHMEe aHanoroBoro Aatynka c
ondppepeHumanbHbiM BbIXogoM. [MNogkntoyeHne oTpuLaTenbHOr0 KOMMNOHEHTa
Bbixoaa k 3a3emnenunto (0 B), koTopoe paboTaeT Tak Xe, Kak 1
HeanddepeHUnanbHbIn AaTHKK.

1

1t

/11.10.Bxoabl n

BbIXO4Abl CBA3U UHCTPYMEHTA

OnucaHue y

3anpoc curHana CurHanbl RS485 ncnonb3yoT BHYyTPEHHEe 3alUnTHOe
cMmelleHne. Ecnv yctaHOBNEHHOE YCTPOMCTBO HE NOAAEPXKUBAET AAHHYIO 3aLLMTY
OT OTKa30B, TO CMELLLEHNE CUrHana Heo6xo4MMO BbINOMHUTE B YCTAHOBIEHHOM
yCcTpomncTee unu AobaButb NOATArMBaOLWNIA K MTMTaHKIO pe3ncTop K RS485+ n
NOATArMBaOLWMI K 3emrie pe3ncTop K RS485-.

3apepxka 3agepxka coobLLeHWIn, OTNPaBIEHHbIX U3 pa3bemMa MHCTPYMEHTa,
MOXET COCTaBNATb OT 2 O 4 MC C MOMEHTA, Kak coobLeHne coctaBneHo Ha MK,
00 3anycka coobueHna Ha RS485. Bydep xpaHWUT AaHHble, OTNpPaBeHHbIe Ha
pa3beM UHCTPYMEHTA, MoKa NIMHUS He BEPHETCA B COCTOsAHNE 6e3aericTBus. Kak
Tonbko nonyyeHo 1000 gaHHbIX, coobLLEeHNE 3anncaHo Ha YCTPOMCTBE.

CKOpOCTb BOUYHOM 9,6 kb, 19,2 kb, 38,4 k6, 57,6 k6, 115,2k6, 1M, 2 M,
nepepayu 5M

CronoBsble bUThl 1,2

YeTHOCTb HeT, HeyeTHas, YeTHas
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3.MepBoe ucnonb3loBaHMe

OnucaHue

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

S.1.BblICTpbIM 3aNyCK CUCTEMDI

BbicTpbIit
3anyck
CUCTEMbI

OBA3ATEJIbHOE OENUCTBME

Mepepn ncnonb3oBaHvem PolyScope Heob6xoanmo npaBusibHO
YCTaHOBUTb MaHUNyNATop poboTta u 610K ynpaBneHus.

3aecb onucbiBaeTcs BbICTPbIN 3anyck poboTa.

1. Ha nynbte Teach PendantHaxmute KHONKy aBapuiiHOro oCcTaHoBa.

2. Ha nopBecHom nynbTe 0Oy4eHMs HaXMUTE KHOMKY NUTaHWA U JaiTe cucteme
BbINOJIHWUTL 3aMycK 1 BbIBECTU TEKCT Ha akpaH PolyScope.

3. Ha CEHCOPHOM 3KpaHe NnoABNiAEeTCA BCrJibiBakowlee OKHO, yKa3biBakLlee, 4To
Cuctema rotoea n 4To p060T [ONXeH ObITb MHUUNann3npoBaH.

4. Bo BCNbIBaloLLEM ANANOroBOM OKHE HaxmMuTe MepeinauTte K aKpaHy
MHULMANU3aLmMm , YTobbl NONyYnTb AOCTYN K 9KPaHy UHULMANM3aLmni.

5. PasbnoknpyinTte KHOMKY aBapuiiHOro octaHoBa. Po60T neperfieT 3 cocTosiHUS
BbinosHeH aBapuiiHbIi OCTAHOB B COCTOSAAHME BhiknioueHue.

Bbiiigute 3a npegensl gocaraeMocTtu (paboyero npocTpaHcTea) poboTa.

B okHe NHuumnanusuposaTtb poboTta HaxmuTte kHonky BKI1 n noxautech
N3MeHeHNs cocTosiHna poboTa Ha BesaeicTeue.

8. B none MNonesHas Harpy3ka B nosie AKTUBHasA nonesHas HarpyskanposepbTe
Maccy nonesHoi Harpy3ku. B none Po60T MOXHO NpoBepuTh NPaBuibHOCTb
YCTaHOBOYHOIO MOSOXEHUS.

9. Haxmwute kHonky Start , 4yTo6bl po6OT OTNYCTUM TOPMO3HYO cucTemy. PoboT
3aBUOPUPYET 1 N34ACT CepUIo LLENYKOB, YKa3blBasi HA FOTOBHOCTb K
NporpaMMUpPOBaHUIO.

YBEOOMITEHME

MHdopmauuio 0 nporpaMMupoBaHumM MOXHO NoSy4nTb Ha cTpaHuue Universal
Robots no agpecy www.universal-robots.com/academy/.
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3.2.MNepBasa 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 TPAaeKTOPUI0O 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 oTnpaBnsATb 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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YTo6bl 1.
co3faaTtb
nNpocTylo 2.
nporpammy
3.
4.
5.
6.
8.

B PolyScope B 3aronoske lNyTb K pannyHaxmute HoBbliA... 1 BbibepuTe
lMporpamma.

B pa3pene Basic (bazoskiin) Haxmute Waypoint (IMyteBas Touka 1), 4Tobbl
[06aBUTb NyTEBYIO TOUKY B A€PEBO NporpamMm. B AepeBo nporpaMmbl Takxe
pobaengaetca Moved no ymonyaxutio.

Bbi6epurTe HOBYIO KOHTPOJIbHYO TOUKY M HaXmuTe NyHKT KOHTponbHas Touka Ha
BKnagke «KomaHapi».

Ha akpaHe Move Tool nepeMecTuTe MaHUnynaTop poboTa, Haxas CTPesKu
nepemMeLLeHus.

Bbl Takxe MoXeTe NepeMecTUTb MaHUNynATop poboTa, yaepXusas KHOMKY
Freedrive n noTaHyB MaHUNynsaTop po6oTa B HY>XHbIE MOJOXEHUS.

Kak Tonbko Manunynatop po6ota 6yaeT B nonoxeHuu, Haxmute OK , n HoBas
nyTeBasi Touka oTob6pasutcs kak Waypoint_1.

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

Bbibepute Waypoint_2 (MyTteBas Touka_2) n HaxmuTe ctpernky Move Up
(MepemecTnTb BBEPX), NOKa OHa He okaxeTcs Bbiwe Waypoint_1 (MNyTeBas Touka_
1), YTOGbI UBMEHUTL NOPSAOK

CrtonTe Ha MecTe, yaepXxuBanTe KHOMKY aBapuiHON OCTAHOBKU 1N B HUXHEM
KonoHTuTyne PolyScope HaxmuTe kHonky Play , uto6bl MmaHunynatop poboTa
nepemMeLlancs Mexay nyTeBon TO4Kon_1 n nyTeBon TOYKOW_2.

Moszapasnsem! Tenepb Bbl CO34anM CBOO MEPBYIO Nporpammy poboTa, koTopas
nepemeLlaeT MaHUNynaTop poboTa Mexay ABYMS 3a4aHHbIMU NyTEBbIMM
TOYKamum.

YBEOOMITEHME

1. He 3aroHsante poboTa BHYTpb cebs unu Yero-nnbo ewe, Tak kak
3TO MOXET NPUBECTU K NMOBPEXAeHMI0 poboTa.

2. JT0 TOMLKO KpaTKoe pyKOBOACTBO MO Havany paGoTsl, 4ToBbI
noKasaTb, HaCKOJbKO Nerko ucrnosnb3osatb po6ota UR. OH
npeanonaraeT 6e3BpeaHyto cpeay U 04eHb OCTOPOXHOIO
nonb3oBatens. He yBenuunBamnTte CKOpOCTb UMW YCKOPEHe
BblLLIE 3HAYEHWI Mo ymonyaHuio. Becerna nposoamTe oLeHKy
pucka nepep BBOAOM po6oTa B aKCrlyaTauumio.

é NPEAYMNPEXAOEHUE
[epxuTe ronosy v TynoBuLLe BHe AocAraemMocTu (paboyero

npocTpaHcTBa) poboTa. He knagute nanbubl TYAa, rAe NX MOXHO
nommartb.
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8.2.1.BKnagka «BbinonHNTb»

OnucaHue

Mporpamma

3arpys3ka
HOBOW
nporpammbl

Bknagka Run no3BonseT BbINOSHATL MPOCTbIE ONepaLym 1 KOHTPOIMPOBaTb COCTOAHME
Bawlero poboTa. 34ecbk MOXHO 3arpyxaTb, BOCNPOU3BOAUTL, MPUOCTaHABNMBATL U
OCTaHaBnNMBaTb NporpamMmbl, @ TakXe OTCNeXnBaTb NepemMeHHble. Bknagka
«BbInonHUTL» Hanbonee nonesHa, Koraa nporpamma yxe cosgaHa u poboT roToB K
paborte.

Variables

Name =~ Value ~ Description ||b

status

Stopped

Control

O [8how only favorite variables]

O Normal ' Simulation .

Ha nanenu Program (Mporpamma) oTobpaxatTcsa UMs U COCTOSIHWE TEKYLLE
nporpamMmsi.

1. Ha naHenu «[porpamma» Haxmute 3arpysuTb nporpammy.
BbiGepuTe HyXHYH NporpamMmmy U3 Criucka.
Haxmute OTKPbITb 1 3arpy3uTe HOBYIO MPOrpaMmy.

Mpu BOCNpou3BeneHMN NporpaMmbl 0TobpaxatTca NepeMeHHbIe (ECNn 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.

npeanovTuTenbHble 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.
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CBepTbiBaHue u
pa3BepTbiBaHue
cTton6ua
«OnucaHue»

CBepHyTbIi
cTonbel,
«OnucaHue»

Pa3BepHyTbiit
cTtonbel,
«OnucaHue»

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

NMOMOLLbIO KHOMOK, NMNOKa3aHHbIX HUXe.

CsepTbiBaHue 1 pa3BepTbiBaHue ctonbua «OnucaHne»

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

2. KHorka ".II pa3BepTbiBaeT cTonbel «OnucaHmey.

croaa

O Normal

Program Variables

Name
myProgram avCycleTime

counter_1

_ —

cycleTime

discardedParts
Stetun errorDetectedl
Running errorDetected?
lastError
maxCycleTime
preparedPartsl
preparedParts2
Control produceditems
subCountl
subCount2

totalParts

O Show only favorite variables

Running

Program Variables
Name - Value - 4
myProgram2 avCycleTime 5.451 ~
counter_1 3
counter_2 0
_ cycleTime 210,125
discardedParts 3
_— errorDetectedl True
errorDetected? False
Stopped lastError "Device jam"
maxCycleTime 7.234
pickupPosition p[0.14397, 0.43562, 0.59797, -0.00122, -3.1167, 0.0389]
preparedPartsl 30
E— preparedParts2 43
produceditems 12
subCountl 4
subCount?2 13
totalParts w5
v
O Show only favorlte variables

+ Value + Description [
5451 Average time for producing one iterm (min) A
5
0
210.125 F/\Seeaciures time to produce the current item
3 Total number discarded items
True Machine 1 has an error
False Machine 2 has an error
"Device jam" Type of latest encountered error
7.234 Maximurm time for producing one item (rmin)

30 Number of parts prepared by Machine 1
43 Number of parts prepared by Machine 2
12 Total number of produced items

4

1’5

75 Total number of prepared parts

Sirmulation .
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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 DyHKUMA

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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8.2.2.NepemecTnTb poboTa B NONOXKEHMUE

OnucaHue WNcnonbayite akpaH MepemecTutb po60oTa B MOSIOXEHUE, ECIM MaHUNyNATOp po6oTa
Heo6XxoAMMOo NepeMecTuTb B OrpeaeneHHoe HayanbHoe NoNoXeHne nepes TeM, Kak
3anycTuTb NporpaMmy, a Takxe Ans nepemMelleHns MaHunynaTopa po6oTa K
KOHTPOJSIbHOM TOYKE NMPU U3MEHEHUW MPOrPaMMbI.

B Tom cnyyae, ecnu akpaH MNepeMecTuTb po60Ta B NOSIOXEHUE He MOXET NepemMecTUTb
MaHUNynATop poboTa B HayasbHOE NOSIoXEeHWe NPorpaMmmbl, MaHUMYNATOP
nepemMeLLaeTcs B MOfoXeHNe NepBoii KOHTPOSbHONM TOYKW AepeBa NporpamMmbl.
MaHunynsaTop poboTa MOXeT NEPeMeCTUTLCA B HEMPaBUbHOE NMOMOXEHNE, ECIIN;

* TCP, nonoxeHve npuaHaka nnu nosioxXxeHue nyTeBon TOUYKU NepBOro
nepemMeLLeHNs NU3MeHSIETCSl BO BPEMS BbIMOJTHEHUS NPOrpaMMbl nepeq,
BbIMOJSTHEHNEM NEPBOro xoaa.

* [epBas nyTeBasi TO4Ka HAXOAUTCA BHYTPU y3na Aepesa nporpamm If unu Switch.

OocTyn K aKpaHy 1. HaxmuTe BKnagky «BbINOMHUTL» B BEPXHEM KOMOHTUTYSIE.

nepemMeLleHns 2. B HWXHEM KoNOHTUTYNe HaxmuTe BocnpounsBecTn, 4Tobbl NepeiTi Ha aKpaH

po6oTta B MepemMecTnTb po60Ta B NONOXEHME.

nonoxexue 3. YT06bI paboTaTb C aHUMaUMEN N HACTOALLMM poBOTOM, CreaynTe UHCTPYKLUUAM
Ha 3KpaHe.

MepemecTuUTb Yaepxusas , nepeMecTute po6oTa B NofloXeHue: , YTobbl nepemMecTuTb

po6oTa B MaHUNynAaTop poboTa B UCXOAHOE MONoXeHNe. AHUMUPOBAHHbIN MaHUMYNATOP

po60Ta, OT06pa)KaeMbIl7I Ha 3KpaHe, NOoKa3bIBAET XeJlaeMoe ABUXeHne, KoTopoe
[OJXHO ObITb BbIMNOMHEHO.

YBEAOMITEHUE

CTonKkHOBEHME MOXET NoBpeanTb poboTa unu gpyroe obopyaoBaHue.
CpaBHUTE aHMMaLMIO C NONOXEHNEM pearibHOM po60TU3NMPOBaHHOM
pYyKU, 4TOBbI Y6eanTbes, YTO poboTU3NPOBaAHHAS PyKa MOXET
6e30nacHoO BbINOMHATL ABUXEHWNE, HE CTaNKUBasACh C KakKuMu-nnbo
npenaTcTBUAMMN.

BpyuHyio HaxwmwuTte Manual (PykoBoacTeo 1), 4To6bl mofy4nThb AOCTYN K 3KpaHy Move (2
MepemelueHne 3), rae maHunynaTop pobota MOXHO NepemeLlaTb C MOMOLLIO CTPESOK
Move Tool (lMepemeLLeHne MHCTpYMEHTa) /1 HaCTPOUTb KOOPANHATLI NOSIOXEHMWSA
WHCTPYMEHTA 1 NOSIOXEHNA COeANHEHNS.
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8.2.3.cnonb3oBaHne Bknaagku «fMporpamma»

OnucaHue Ha Bknage «[porpammay MOXHO co3faBaTh ¥ pefakTMpoBaTh NporpaMmbl poboTa.
34ecb Bbl HanMaeTe ABa OCHOBHbLIX pasfena:
* B neBoi yacTu HaxoaaTcs y3nbl, KOTOPble MOXHO A06aBNATL B NporpaMmmy
pob6oTa.
CneBa Bbl HangeTe packpbiBatowmecsa cnnckn « OCHOBHbIeY, « PacLuMpeHHble» n
«llabnon».
* B npaBow yactu npuBefeHa KoHu1rypauus y3nos, Kotopble o6aBnsTCA B
nporpammy.
30ecb MOXHO 1CNonb3oBaTh NapameTpbl «KomaHaa», «'paduka» n
«lMepemeHHbIe».
Q - rpauka  Mepemenibie
2 [v) 3725 HOHO 3AMPOT PEUMUADOBATS POBOT Ha BSMCHEHIE 3343
Momck 3 = <nycToi> YToBLI 33NPOrPaMMUPORATE POBOT, BHIBPATS Y2kl U3 CMHCKA Y3NOB, U OHW MOABATCA & Jlepere
nporpan
Yeunne
e — Cnucok yznos JlepeBo nporpaMm a
cosanepa .
3aBUH4YMBaHNE
A I
t3 oo xmBpED
[0 nobasnenue nocreosaTensHocTI «nepes 3anyexoms
[ BeckoHeuHIR LKA MporpamMel
49 XKBBREEZ
000 @
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Oepeso [epeBo nporpammbl CTPOUTCA Mo Mepe A06aBMeHUs Y30B B Nporpammy.
nporpamm Ha Bknagke «KomaHza» MOXHO HacTpouUTb paboTy A06aBMNEHHbIX Y3MOB NPOrpaMMbl.

o o8 .. D K . CorpanmTe

Mouck

NaneTupoBaHe

OTcnexneaHne
KorBefiepa

X| Hacrpofika nepemenmix KOHTpPONLHaR TouKa

¥ | Nporpauma pobora

@« Move) [Z10
@ start

oL Y
®©c | PejaKTMpOBaTh pacnonoXeHue |

o5

1
2
3
4
]
7
8
S

E
Jasursanie @

l I
@ OCTaHOBNTL B 3TOM TO4YKE @ Wenons3esaTh 0bLimMe NapameTpel
O eyrosoe mawxenme ¢ paguycom O cropocrs cosnenerun

VeKopeHite couneHenia

O srews 20

Jdo6aBneHue .
y3noB
nporpamMmbl .

000 @

MporpaMma He 3anycTuTCs, eCrnn AepeBo NporpaMmbl MycTo Ui COAEPXUT
HenpaBUiIbHO HAaCTPOEHHbIE Y3Tibl.

Henpasmano HACTpPOEHHbIE Y3Iibl NporpamMmbl BblgesieHbl XeNTbIM LIBETOM.

I'IpanmbHo HACTpPOEHHbIe Y3Jibl MpOorpamMmmbl BblaeJEHbI 6enbim LBETOM.
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MHauKauma
BbIMOJIHEHUSA
nporpammbil

KHonka Mouck

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

X Hacrpoiika nepemennbix

Mowck

¥ Mporpamma pobota
@+ Move)
@ start
=@ A
@s
®c
©0

®@c

Yeusme
NaneTupoganne

OTcnexusanme
KoHBeliepa

© ©® W e om s ow o e

33BUHHMBAHNE

KoHTponbHas To4ka

[Z]e

Mepeuennuie

PUKCMPOBEHHO® NONOXK... ¥

| penaxmuponams pacnonoweme |

@ ocranosurs & sToi Touke

O KPpyroBoe ABiKeHKe C pafiycom

Nepemectnts coga

@ Wenone3osaTe oblive napaMeTpel
O cxopocr comsismns

YCKoperme codneHeHina

O spens 29

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.

Takxe MOXHO HaTK onpeaeneHHbli y3en nporpaMmmMbl UM Komanay. 3710 yaobHo,
Korga y Bac o6beMHasi nporpaMmMa C MHOXECTBOM PasfMyHbIX Y3510B.

UR16e
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8.24.MaHeNb UHCTPYMEHTOB AepeBa Nporpamm

OnucaHue PaboTtaTtb Cc y3namu, nobaBneHHbIMN B AepeBo nporpamMmmbl, MOXHO C NMOMOLLIbHO 3HAa4YKOB
B HMXHEN YacTu nepesa.

3Hauku Ha ﬂ,ﬂﬂ N3MEeHeHna aepeBa nporpamMmm I/ICI'IOJ'Ib3yI7ITe naHeslb UHCTPYMEHTOB B HUXHeN
naHenu yacTu gepesa nporpamm.

MHCTPYMEHTOB

«OepeBo

nNporpamMmbl»

OTMeHUTb nnu BEPHYTb UBMEHEHNA B

OTmeHa 1 noBTop
KomaHaax.

MNepemelleHne

M3aMeHUTb nonoxeHue ysna.
BBEPX W BHU3

Bblpe3aTb y3en nnpuMeHnTb ero B ApyromMm

IEer m Xa@apnN J

Bblpe3aTtb hencteun (Hanpumep, BCTaBUTb €ro B

OpPYrom MecTe B JepeBe Nporpammbl).
KONMpoBaTb Y3€er Y MPUMEHUTb €ro B

C

KonuposaTs Opyrom AencTBuun (Hanpumep, BCTaBUTb
€ro B pyrom MecTe B iepese
nporpamMmeil).

BeTaBuTh BcTtaBuTb y3en, KOTOpbIN Bbl 3apaHee
Bblpe3anuv unm cKonnpoBanu.

Ypanutb YpanuTe y3en us gepesa nporpamMmmel.

CKpbITH === : CKpbITb OnpeneneHHbIe y3rbl B 4epeBe

nporpaMmmi.

BbINONHMTL NOUCK NO nepesy nporpamMmbl.
[na BbIxo4a U3 noncka HaXMuUTe 3Ha4Y0K

X

KHornka lNounck

A
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8.25.Mcnonb3oBaHue BbIGPaHHbIX Y3/10B NPOrpamMmbl

OnucaHue 3anycTuTb nporpaMmmy poboTa MOXHO ¢ Ntoboro y3na B fepese nporpaMmmbl. 310
yOo6HO, Koraa Bbl TECTUPYETE NporpaMmmy.

Korga po6oT B py4HOM pexume, Bbl MOXETE pa3peLUmnTb 3anyck NporpamMmbl C
BbIOPaHHOrO y3na 1y 3anycTuTb BCO MPOrpaMmy ¢ CamMoro Havana.

3anyck c KHorka «BocnponseecTi» B HUXHEM KOMOHTUTYIE NO3BOSAET 3anyckaTb
BblGpaHHOro nporpamMmy pasnmnyHbIM 06pasom.
Ha pucyHke Huxe BbibpaHa KHomnka BocnponssecTtu n otobpaxaetcs Bocnp. ¢
BbIGpaHHOrO.

Nepeweuerite

e — Mepemewenne

1
KonTponeHas 2 ¥ nporpamma posora YKaKATE, Kak pOBOT BYAET NEpemeaTLCA MEKAY TPOMENYTOSHEMM TOKAMM

TouKa

39 b Moves TIPVBEACHHLIE HIDKE SHAYEHIR OTHOCATCA KO BCEM MPUBEACHHLIM HIKE KOHTPOJIHLIM TOIKAM M 33BICST
4

Hanpasnetine © Konrp_rouxa_t 0T BHI6paHHOrO TINa NepemelleHR

Oxunanne Yeamoska LTA CKOPOCT CodneHeHUs

P — [wecnonsaosate arwsnyo v [ 600 sc

Berigatou ee
OKHO

fetans VeKopeHve couneeHn

[ockosarme v [ 80,0] ot

OcTaHos

Kowmentapnii ! I

O wcnonesosanme yraos counerenmii
Manka

3apate
nonesHyko Harp.

Bocnp. ¢ Hasana
Nporpauua po6ora

Bocrp. ¢ B6paHHoro
3: Move)

000 @

485 xBEBS

* Tporpammy MOXEeT 3anyCTuTb TOJIbKO C y3s1a B iepeBe NporpaMmmbl poboTa.
KomaHga Bocnp. ¢ BbIGpaHHOro octaHaBIMBaeTcsl, ecriv nporpaMmmy ¢
BbIGPAHHOrO y3na 3anycTuTb HeJlb3s.

Ecnv npu BocnpounssegeHMmn nporpaMmebl ¢ BbIGpaHHOMo y3na
obHapyxuBaeTca HeHa3HaYeHHas nepeMeHHasl, nporpaMma Takxe
oCTaHaBnMBaeTCca U Noka3biBaeT coobLyeHne 06 olmnbKe.

° KomaHp,y BOCI'Ip. C BblﬁpaHHOFO MO>XHO UCNoJfib30BaTb B nogriporpaMmmMe.
BbinonHeHue nporpaMmbl nNpekpaliaeTca no OKOH4YaH11 noanporpamMmmsbl.

* WNcnonb3oBaTb BOCI'Ip. C Bbl6paHHOFO C NMOTOKOM HENb3A: NOTOKN BCerga
Ha4nHakTCA C Ha4ana.

BocnpousseneHue 1. B nepeBe nporpammebl BbibepuTe y3ern.
nporpammel ¢ 2. B HMXHeM KonoHTUTyne Haxmute BocnpoussecTu.
Bbl6paHHOro yana
3. HaxmuTte Bocnp. ¢ BbibpaHHOro — nporpamma 6yaeT BocnpovsBefeHa ¢
y3ra B ilepeBe NporpamMmmbl.
Mpumep OcTaHoBMEHHY0 NporpaMmmMmy MOXHO BO306HOBUTL C ONPEAENEeHHOro y3na.
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8.2.6.cnonb3oBaHne 6a30BbIX Y3/10B NPOrpamMMmbl

OnwucaHue OCHOBHble NPOrpaMmMHbIe Y3ribl UCNONb3YHTCA A5 CO34aHNUSA NPOCTbIX NPUNOXEHUIA Ans
po6oToB. HeKoTOpble OCHOBHbIE NPOrpaMMHbIe y3J1bl TakXe UCMOSb3YTCs Ans
ynopsiAoYMBaHusi NporpaMMbl poboTa 1 4o6aBneHus B Hee KOMMEHTapreB. OTO MOXeT
OblTb O4EHb MOJ1IE3HO, 0COGEHHO eCni NporpaMma o6bemHasl.

8.2./.ba3oBble y3abl nporpammbl.llepemeuieHme

OnucaHue KomaHpa «MNepemelleHne» no3BonseT nepemMecTutb poboTta n3 Touku A B Touky B. To,
Kak poboT ABUNXETCS, BaXHO AN BbINOMHAEMON UM 3agauu. MNocne pobasneHus B
OepeBo nporpaMmmbl KOMaHabl «[lepemMelleHune» cripaBa Ha 3KpaHe NoABUTCS
COOTBETCTBYIOLLAsA NaHeNb. ANeMeHTbl Ha NaHenu «lepemelleHme» No3BonaT
HacTpouTb paboTy yHKUMK «[MepemelleHme» 1 COOTBETCTBYIOLLEN KOHTPONbHON TOYKMN.

PykoBofacTBo nonb3oBaTerns 132 UR16e
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HacTtpoiiku
CKOpoCTHU

[lna aBnXeHni aTux TMNoB NCNOJIb3YKOTCA Takne obuwue napameTpbl, Kak
MaKCMMalibHaA CKOPOCTb CO4YJIEHEHNA N YCKOPEHNE COYJIEHEHNA.

1.1: lpogune ckopoctu Anda ABuxeHus. Kpubas pasfeneHa Ha Tpy cerMeHTa:
YCKOpeHue, nepemMeLLeHne n 3amessieHne. YpoBeHb (ha3bl KpericepcKow 3a4aeTcs
HacTPOWKOWM CKOPOCTY ABUXEHUS, a KPyTU3Ha (ha3 yCKOPEHNS 1 3aMeaNIeHNs
3apaeTcsa napameTpoM yCKOPEHUS.

OptiMove — 310 (hyHKUMSA ynpaBneHns ABUXEHUEM, KOTOpas onpeaenseT CKOpoCTb U
yCcKopeHue poboTa, CoXpaHsas Npu 3TOM annapaTHble orpaHnyeHns. 3T0 03HaYaeT, YTo
onTMMarnbHoe ABUXeHne poboTa He BbIXoaWT 3a TpebyeMble npeaernbl.

3aecb 100% — aT0 MakcumanbHbIV MPOLEHT CKOPOCTU U YCKOPEHUs B npeaenax

annapaTHbIX OrpaHUYEHUIA.

o

2 ¥ nporpamma pobota ~
? b e
- 4 @® Kontp_touxa_1
5 - YCTaHOBTE
Yennme
6 B oxugatme
ManeTuposaHne 7 [ Bcnnusamwee okro
8 © ocranos
OTcnexnsaHme
KoHBeliepa 9 B KoumenTapuit

10 ¢ w nanka
3aBNHUMBAHNE

1 -y

q 12 @2 ymwn I
13 - <nycroi=
14 % Busos
15 &= var_2=2 *force()
16 @ b Ecam ..
17 - <ny

18 B Cuenapnii
19 * [lepexnoHaTens ...

20 O raiimep_1

21 @ Bl Paznoxuts

22 ® HavansroeNano_1 o

@ 2 monon

235 xBBEz

O P

MepeMewieHne

Mepementsie

YkamuTe, KaK poBOT ByAeT NepemMeL|aTECR MEXAY MPOMEXYTOHHEIMIA ToMKaMI

TIPUBEAEHHEIE HIDKE SHAYEHUAS OTHOCATCR KO BCEM MPUBE ASHHLIM HIDKE KOHTPOMLHEIM TOUKAM Ul 33BACAT

OT BLIBPAHHOrO TINA NEPEMBLLEHNA.

YeTaHoska LT

CKOPOETL CoMneHEHMS

‘M:nunbauEaTb akTueHyio UTU

60.0| %c

DeTan

VckopeHute couneHeHun

[pevonarme

4

[ 80.0] *se2

[ wcnonssosanue yrnos counerenuit

000 @

KomaHga <<I'Iepemeu.|,eHV|e» ynpasndeT ABuXeHnem p060Ta C NMOMOLLBK KOHTPOJIbHbIX TOYEK.
KOHTpOJ'IbeIe TOYKM 00OaBNATCA aBTOMaTMYeCcKu, Koraa Bbl AobaBnsieTe B nporpamMmy

KoMaHapl «[NepemelleHner.

Takxe «[NepemelleHne» NO3BONSIET 3a4aTb YCKOPEHUE U CKOPOCTb ABMXEHMSA MaHunynsaTopa

po6oTa Mexay KOHTPOJIbHbIMY TOYKaMMU.

PoboTt nepemMeLlaeTcad, NCNoJjib3yA YeTblpe KOMaH4bl NepeMeLlleHnd, onncaHHble B

cnepylowmx pasgenax:
* Moved, Ha TUTYNbHOW CTpaHuue
* Movel, Ha TUTYNbHOMN CTpaHULLE
* MoveP, Ha cTpaHuue 135

* Kpyrosoe[lpunxeHue. Ha cTpaHuue 135

UR16e 133
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MovelJ,

[Job6aeneHune
MoveJ

[Job6aBneHue
Moved ¢
OptiMove

lNMpumeHeHne
YHKLMUK
«Mcnonb3oBaHue
yrnos
COYSIeHEeHU»

Movel,

KomaHaa Moved obecrneunBaeT ABMXEHME U3 TOYKN A B TOUKY B onTumanbHbIM Ana
poboTa o6pazom. TpaekTopusi ABUXEHUS MOXET ObITb HENMHEHOW, HO OHa ByaeT
ONTUMASIbHONM C YYETOM Ha4yanbHOIrO U KOHEYHOTO MOSTOXEHMWS COYNEHEHUI.

Moved ucnonb3yeTcs st BbINOSIHEHUSA ABUXEHWUIA, KOTOPbIE paccynTaHbl B
NpoCTpaHCcTBE 0606LLEHHBIX KOOpAMHAT MaHunynaTopa pobota. CouneHeHuns
HaCTpOeHbl Ha O/HOBPEMEHHOE 3aBepLLEHNE nepeMeLleHus. Npu Takom Tune
OBUXEHUS TPAEKTOPUS MHCTPYMEHTa UMeET hopMYy KPUBOA.

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

2. B pazpgene «OcHoBHble» Haxmute kKHornky 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 KOHTPOSTbHO
TOYKU.

B packpbliBatoLLeMcs MeHI0 «YnpaBneHue aABnxeHnem» Bbibepute OptiMove.
3apanTe CKOPOCTb C MOMOLLLbHO MOM3YHKa.

YT06bI CBA3aTbL HACTPOWKN Mexay coboi, BbibepuTe nyHKT HopMmupoBaHHoe
yckopeHue.

UT06bI U3MEHSATL HACTPONKN HE3ABUCUMbIM 06pa30M, OTKIIOUUTE
HopmupoBaHHoe ycKopeHue.

Onpefenssa KOHTPOSbHY TOUKY C nomMoLlbto Moved, BMecTo TpexmepHoro
NMOSTOXEHMSA MOXHO BKITIOUNTb (DYHKLMIO «/ICnonb30BaHue yrioB COUNIEHEHNIY.

KOHTpOrbHbIE TOYKM, ONpeaeneHHble C MOMOLLb0 yHKLUMM «/cnonb3oBaHue yrios
COUNeHEHUIM», He U3MEHAIOTCA NPY Nepeaaye NporpamMmmbl Mexay pobotamu. 3To
yAoGHO, eCnin Bbl yCTaHaBNMBaeTe NporpaMMy Ha HOBOro po6oTa.

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

KomaHnaa Movel obecneunBaeT ABrxeHUe U3 To4ku A B TOUKy B no npamon nuHmm.
Movel ucnonb3yeTcst AnNA NMMHENHOTO NepeMELLEHNA LEHTPanbHOW TOYKN MHCTPYMEHTa
(LITW) mexay KOHTpOmbHbIMM TOYKaMK. ATO 03HAYaeT, YTo Kaxaoe CoeuHeHne
BbINONHAET 6onee CrnoxHoe ABuxeHne, YTobbl yaepXuBaTb UHCTPYMEHT Ha NPSIMOM
nyTu.

PyKOBOﬂ,CTBO nonb30
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[Job6aeneHune
MovelL

MoveP,

[do6aBneHue
MoveP

MoppobHee

HobaeneHne Movel aHanornyHo nobasneHuto Moved.
1. B pepese nporpammbl poboTa Belbepute MecTo, Kyaa HyxHo nobasutb Movel.

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

[o6asneHune Movel c OptiMove Takxe aHanornyHo gobasneHuto Moved ¢ OptiMove.
BbibepuTe y3en, a 3aTeM B pacKpbIBalOLLEMCA MEHI0 «YNpaBneHne ABNXEeHNEM»
BblibepuTte OptiMove.

KomaHaa MoveP obecneunBaeT ABUXEHNE MeXAy KOHTPOSbHbIMU TOYKaMU C
NMOCTOSAHHOW CKOPOCTbHO.

[na obecneyeHns NOCTOSHHOM CKOPOCTM BKJTIOYEHO KPYroBOE ABUXEHWE MEXAY
KOHTPOJSbHLIMMW TOYKaMM.

Hobasnexne MoveP ananornyHo gotasnexHuo Moved n Movel.
1. B aepeBe nporpammbl po6oTa BbibepuTe MecTo, Kyaa HyXXHo Ao6aButb MoveP.

2. B paspgene «OcHoBHble» HaxmuTe «llepemelleHne» 1 B pacKpbiBatoLLEMCS
MeHo BbibepuTe MoveP.

HobaeneHne MoveP c OptiMove Takxe aHanorn4Ho nobasneHuto Moved ¢ OptiMove.
Bbibepute y3en, a 3aTeM B pacKpbIBaloLLEMCA MEHIO «YNpaBneHne ABNXEHNEM»
Bblbepute OptiMove.

dyHkumua MoveP ncnonb3yeTtca ans IMHeRHOro nepemMeLlLeHns MHCTPYMEeHTa C
NMOCTOSIHHOW CKOPOCTbIO C BbIMOSIHEHNEM KPYrOBOro ABUXEHUS 1 NpeaHa3HaveHa ans
BbINOJIHEHUS pAAa onepaunii 06paboTku, HaNpUMep HaHECEHUS KIes UK pacrbliieHuns.
Pa3mep paauyca 6rnieHaa no yMonyaHuio ABMAeTcs obLWUM 3Ha4YeHemM Mex iy BCeMu
nyTeBbIMM TOYKaMu. MeHblLUee 3HauYeHre caenaeT NoBopoT NyTu Goree pe3knMm, Toraa
Kak 6oriee BbICOKOe 3HayeHue caenaet nyTb 6onee nnaeHbIM. [oka MaHunynsTop
po6oTa nepemMellaeTcs Mo NyTeBbIM TOYKaM C MOCTOSAHHOW CKOPOCTbH0, 610K
yrnpaBsneHus poboTa He MOXEeT XAaTb HY onepauun BBoAa/BbiBoAa, HU OeACTBUN
onepaTopa. 3TO MOXET OCTaHOBUTb ABUXEHNE PyKI poboTa NN Bbi3BaTb OCTAHOBKY
poborTa.

Kpyrosoe[lsuxeHue. KomaHga «Kpyrosoe[lBuxeHne» co3naeT KpyroBoe ABUXEHUE MO NOMyKpyry.

Komangy «Kpyrosoe[lnxeHune» MOXHO J06aBUTb TOSbKO C nomoLLbio MoveP.

Jo6aBneHue KomaHabl 1. B aepeBse nporpammbl poboTa Bbibepute MecTo, Kyaa Hy>XHo fo6aBuTb
«Kpyrosoe[luxeHune» komaHgy «[llepemeleHuner.

2. B pa3pene «OcHoBHble» HaxmuTe NepeMelyeHne.

B nporpammy BmecTe ¢ y3nom nepemelleHusa bynet nobasneHa
KOHTPOJIbHAs TOYKa.

BbibepuTte y3en nepemeLLeHus.
B packpbiBatoLLiemMcst MeHto Bblibepute MoveP.

HaxmuTe kHonky [J06aBUTb KPYroBoe ABUXEHME.

o a bk w

BbiGepurTe pexumM opueHTaumu.

UR16e
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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.
Pexum ucnonb3yeTcs Ana pacyeta opueHTauum MHCTPyMEHTa NOCPeACTBOM
LT OKPYXHOCTW.

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 CbJ'IaHLl,y MHCTPYMEHTAa.

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
P s @ Komp_rowa_l FIPUBEACHHbIE HYDKE HAHEHHA OTHOCATER KO BCM NPHBEAEHHLIN HIDKE KOKTPOTLHHM TO4KAH i 3BHERT
s ] veranonurs OT BLIBPEHHOTO THMa NepeMelyeHIs.
e e B oxngarne YeTaHosKka LT CKOPOCTb COHNEHEHNA
ManeTnposaHue 7 B zcnamsaowee oxno ‘Mcmnbaoaan p——— - ‘ | 6040‘ e
OTCneXxueaHue 8 0 OcTaken
KoHBedepa 9 @ KommenTapufi LeTans YekopeHue couneHenns
Sesurusane | 0 7 W namka [ocHosarme -] [ 80,0 /2
11 = <nycroii>
412 ¢ & Lakn 3
i) = <nycToi= O vicnoaszoeanne yrnes couneHeHmit
14 e Buizos
15 &= var_2=2 *force()
16 ¢ b gcan..
18 & Cuenapuit
19 % llepexmosatens ...
20 W raiivep_1
21 @ | Paznoxuts
22 ® HauansHoeMona_1 o
t B ANl N:f g=
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8.2.8.ba3oBble y3/1bl NporpamMmmbl. KOHTPONbHbIE TOYKHU

OnucaHue

[JobaBneHue
KOHTPOSbHbIX
To4yek

[Jo6aBneHue
KOHTPOJSIbHOM
TOYKM B
nporpammy

KOHTpOrbHbIE TOYKM — 3TO OfHA U3 BaXHENLLUX YacTei nporpaMmmbl po6oTta. OHu
YKa3bIBaloT, B KaKoii MocreqoBaTenbHOCTU U KyAa MaHunynaTop AOMXeH ABUraTbCs.

KoHTposnbHas Touka Bcerga nosiBAsieTca BMecTe ¢ KomaHaoun «lepemelieHne,
No3TOMYy Ans NEPBON KOHTPOMbHOM TOYKU HEOBX0ANMO [0OaBUTE KOMaHOy
«lMepemeLleHuner.

1. B nporpamme po6oTa Bblibepute MecTo, KyZia Hy>XHo J06aBUTb KOMaHAay
«lMepemeLleHmner.

2. B pa3pgene «OcHoBHble» HaxmuTe [NepemelyeHune.

B nporpamMmy BMecCTe C y3J10M nepemMeLleHnaA 6y,u,eT nobaBneHa KOHTpPOJIbHadA
TOYKa.

Universal Robots Graphical Programming Environment

O\ _ Graphics Variables
Move
R — Move
D 2 @ b Move] 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 A ‘ | 60.0‘ °fs
Halt
Feature Joint Acceleration
Comment
" " ‘Base v ‘ | 80.0‘ °/s?
Folder
Set Payload
> Advanced O Use joint angles
) Templates
— -
43S XKBRET S

O Normal
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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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829 . Ucnonb3oBaHMe BKAaAKN «K[Nepemel,eHne»

OnucaHue Ha akpaHe Bknagku «lepeMectuTb» MOXHO NepeMeCcTUTb (MOATONKHYTb) MaHUMYNSATOP
po6oTa HanpsAMyo, CABUHYB UMW NMOBEPHYB MHCTPYMEHT poboTa unm n3amMeHuB
MOoXeHWe CoYNeHeHN No OTAENbHOCTY.

Monoxexue LTI PoGor TONOXKEHHE HHCTPYMEHTE

OeTans AkTreHas LT

Bun v | Tce x me R pas
vis2iawe e[ At60)pen
+] c[i035gm e[ 0047 pas

MonoxeHne couneHeHun

QOcHoBaHUE -91.30 °
f [ H ]

[ ]

Oprentaunn LITA Mneso 107,13
l—'v. ¢ [ N |
l‘.-~ NokoTs 112,40 =

[ N 1
[ D 3anactee 1 52,220
- I . ]
JanacTee 2 91,01 *
[ N ]
3anacTee 3 1,38
P \ I \
ﬂ? B HcxofHoe L Buposusts J& cooboguuit npu...

000 -@

UcnonbloBaHue  [1ns nepemMeLleHns MaHunynaTopa poboTta B onpeaeneHHOM HanpaBneHum HaxXMmuTe
CTpenokK W yoepXuBanTe COOTBETCTBYIOLLYIO CTpenky MNepemelleHne UHCTpYMeHTa.

«lMepemewerune * CTpenku nepeMeLleHust (BepxHue) nepemellatot dpnaHew, Ans

MHCTpyMEHTa» noAcoeAnHeHUss UHCTPYMEHTa B YKa3aHHOM HanpasieHuu.

* CTpenku noBopoTa (HWXHMNE) U3MEHAIOT OPUEHTALMI0O MHCTPYMEHTA B
yKa3aHHOM HanpaBneHuu. TOUYKOI BpaLleHUst ABNAETCSA LeHTpanbHas To4Ka
MHcTpymeHTa (LITW) - 3To Touka Ha KoHLLe MaHunynsaTopa poboTa, koTopas
ABNAETCHA XapaKTepucTn4eckomn Toukom nHcTpymerta. TCP nokasaH B Buge
MarneHbKOro CUHEero Lapuka.
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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.
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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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8.210.M3MmeHeHne NONoXeHnsa

OnucaHue

Pob6ot

MonyunB goctyn kK akpaHy Pose Editor , Bbl MoXeTe TOUHO HACTPOUTb MNOMOXEHNE
LL,eneBoro cyctaBa Uim nosioxeHue Lenm (nonoxeHne n opueHtauuno) ana TCP.
MpumeyaHue. 3TOT 3KpaH B @BTOHOMHOM pEXUME 1 He YNpaBnsaeT MaHUMNynsaTopom
poboTa Hanpamyto.

Ryi-jgrq (AT

Pobot Letans

4

Bua

TCP

+ X -143,38| mm

Y -521,22| um

]

z -183.56| mm

[perrop apauerun irad

RX 0.002| paa

RY -3,160| paa

[+
ann

RZ -0.047| paa

MonoXeHne couneHeHwil

OcHoBaHVe -91.30(°

Mneyo -107.13|

JNokoTb -112,40| ®

EI 3anAcTee 1 52,22

3anAcTee 2 S1.01|

3anAcTee 3 -1.38|*

HHHH

9 0

oK OTMeHa

000 @

CKopocTh 100%

Ha 3D-n306paxeHnn nokasaHo TeKyLLee NofoXeHne MaHunynsatopa pobota. TeHb
NnokKasbIBaeT LieSIEBOE MOJSIOXKEHNE MaHUMNyNaTopa poboTa, KOHTPOSIMPYEMOE YKa3aHHbIMM
3HaYeHMAMM Ha 3KpaHe. YToObl yBENUYNTL UIIN YMEHBLUNTD MacLTab, HaXXMUTE 3HAYOK
nynel. YTobbl N3MEHUTL BUZ, NPOBEANTE NasbLEM Mo N306paxeHuto.

Ecnu 3apgaHHoe uenesoe nonoxenune LITU po6oTa 6nn3ko kK npeaenam niockocTu
6e30nacHOCTM UK NIIOCKOCTM cpabaTbliBaHMsA, N OPUEHTaLMS MHCTPYMeHTa poboTa
6nm3ka K npefeny rpaHuLbl OpyeHTaLMM MHCTPYMEHTa, OyaeT oTobpaxeH brvmxaniumn
npeaern rpaHul, B TpexmepHoM Buge. MNnockoctn 6e30nacHOCTM BU3yanu3upyoTcst XenTbiM
N YepPHbIM LIBETOM C NMOMOLLbI0 HEGONbLUIOW CTPENKX, NpeacTaBnsaoLLen Hopmasb
MI0CKOCTN, KOTOpas yKka3blBaeT CTOPOHY NSIOCKOCTU, Ha KOTOPOW pa3peLleHo pa3meLlatb
po6oT TCP. NnockocTtu cpabaTbiBaHMSA 0TOOpaXarTCA CUHUM U 3EMEHbIM LIBETaMu C
HebOoNbLLON CTPESKOW, yKa3blBaloLLEN HA YacTb MIIOCKOCTU, HA KOTOPOI aKTUBHLI Npeaensl
HopMaJsibHOro pexuma. Npeaen rpaHuLbl OpMeHTaLmMmn MHCTPyMeHTa o60o3HayaeTcs
LLIAPOBbLIM CEKTOPOM C BEKTOPOM, 0603HaYaIOLLMM TEKYLLYIO OPUEHTALMIO MHCTPYMEHTA
poboTa. BHYTpeHHAS YacTb CeKTopa SIBNSAETCA pa3peLLeHHON 061acTblo OpueHTauum
MHCTpyMmeHTa (BekTopa). Korga uenesoi pob6ot TCP 6onblue He HaxoauTca B
HenocpeacTBeHHOM 6NM30CTH OT Npeaena, TpexmMepHoe NpeacTaBneHne ncyesaet. Ecnu
uenesoit TCP HapyLliaeT nnm oveHb 65IM30K K HapyLLEHUIO FPaHUYHOro Npeaena,
BM3yanu3aumsa npegena CTaHOBUTCA KPacHOW.
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DYHKUMA U OTobpaxatoTca akTuBHble 3Ha4YeHUss TCP n koopanHaT BbIOpaHHOM OYHKLMN.
nonoxeHue KoopauvHatbl X, Y, Z yka3biBaloT nonoxeHue nHictpymenTa. KoopamHatel RX, RY, RZ
MHCTpYMEHTa yKasblBatoT opueHTauuto. MNMoapobHee 0 KOHDUIYpMpOBaHUM Ha3BaHHbIX LT,
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.

CoBMecCTHble OTaenbHble COBMECTHbIE NO3ULLMM YKa3biBaloTCs HanpsMyro. Kaxaoe nonoxexHve
no3uuun 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.

KHonka OK  Ecnu oTKpbITb 3TOT 9KpaH ¢ 3KpaHa NepeMelleHune, HaxaTtne kHonkn OK BepHET Bac Ha
akpaH lNMepeMeweHune. Pyka poboTa nepemMellaeTcs K ykasaHHou uenu. Ecnv nocnegHee
3aflaHHOE 3Ha4YeHNE ABMSIETCS KOOPAMHATAMM MHCTPYMEHTa, MaHunynatop poboTa
nepemMecTuTCA B LiefIeBOE MNosioXeHue, ucnonb3ys tun asuxenuns Movel. Ecnv nocnegHum
3a4aHHbIM 3HA4YEHNEM ABJIAETCA NONTOXKEHNE COHJ‘IeHeHI/IVI, 6y,u,eT ncnonb3oBaH TN
asuxeHusa Moveld.

KHonka I'IpM HaxaTumn KHornkun OTMeHa 9KpaH 6y,u,eT 3aKpbIT, @ BCE UIBMEHEHNA OTMEHEHDI.
OTMEHbI
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3.3.® YHKUMUN N UHTepd elcbl Be3sonacHOCTU

OnucaHue Po6oTbl Universal Robots ocHalLeHbl pa3nMyHbIMU BCTPOEHHBIMU hYHKLMSMU
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.

é NPEOYMNPEXOEHUE
Mcnonb3oBaHue napamMeTpoB KOHUrypaumm 6e3onacHocTy,

OTNMN4arLKnXca OT NnapaMeTpoB, HeobxoaUMbIX A4Sl CHUXEHUS PUCKOB,
MOXeT NpuBeCTn K He4OCTaTO4YHOMY YCTPaHEeHUIo ornacHocTen unu
HeaOoCTaTOYHOMY CHUXEHUIO PUCKOB.

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

é 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
6e30MacHOCTM MOXET NPOUCXOANTL TONbKO NOCIIE NPOLEeAYpP OLEHKM
PUCKOB Kaxaoro npunoxeHus poboTa.

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

* B cnyuyae o6HapyxeHuss po60TOM HEUCTIPABHOCTU UMW HAPYLLEHUS 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
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38.31. HacTtpanBaemasa ¢ yHKUMNA Be30onacHOCTH

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
onpeaerneHbl Npu oLeHKe puckoB. MNMonoXxeHne n cKopocTb OTHOCUTENBHO OCHOBAHWSA
poborTa.

DyHKUMA
yHKU OnucaHue
6e3onacHocTH
Mpepen . .
YctaHaBnuBaeTt BEPXHUN N HLXHUWU Npeaenibl Ana gonyctuMoro
noJioXxXeHuna o
MNOJ1I0XEHNA COYNTeHEHUN.
Cco4neHeHnd
Mpepen
CKOpoCTHn YcTraHaBnuBaeT BEPXHUI Npeaen CKOPOCTU COUNEHEHNS.
Cco4neHeHnd

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 OnpegensieT 4ONYCTUMbIE NPEAENbl OPUEHTALMM UHCTPYMEHTA.
WHCTPYMEHTa
OrpaHnymBaeT MakcumarnbHyto ckopocTb po6oTta. CKopocTb
Mpegen orpaHu4yeHa Ha NoKTe, Ha chraHLue Ana coeaAnHEHNs
WHCTPYMEHTa/KOHL,EBOIO MCMOSTHUTENBHOIO OpraHa 1 B LiEHTpe
CKOpPOCTH

Nnosib30BaTENIbCKOrro nosioXXeHma I/IHCprMeHTa/KOHLl,eBOFO
NUCNONMHUTENIbHOI o opraHa.

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.

npegen ycunus

Mpepen .
OrpaHuymBaeT MakcUmMarsbHbIii MOMEHT poboTa.

MOMEHTa

Mpepen

P OrpaHuumBaeT MexaHu4veckyto paboTy poboTa.

MOLLHOCTM

Mpenen

BpemeHN OrpaHunuynBaeT MakcumanbHoe BpeMsi, KoTopoe TpebyeTcsa poboTy
QNS OCTaHOBKM NOCHe 3anycka ocTaHoBa po6orta. !

OCTaHoBa

Mpenen

paccTosHuS OrpaHuymBaeT MakcumarsbHOe paccTosiHMe, KOTOPOe NPOXOANT
poboT nocne 3anycka octaHoBa poboTa.

OCTaHoBa

1OcTaHoB po6oTa paHee Ha3bIBaNCs «3aLLUTHBIM OCTaHOBOMY.

UR16e
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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:

dyHKUMA 6e3onacHOCTU ToYHOCTb YposeHb KaTeropus
NPOU3BOAUTESIbHOCTH
ABapuiiHasa ocTaHOBKa - d 3
Safeguard Stop - d 3
[Npenen nonoxeHusa couneHenma | 5° d 3
[Mpenen ckopocTn couneHeHnst 1.15°/c d 3
Mnockoctn 6e3onacHocTn 40 mm d 3
OpuveHTauusa MHCTpyMeHTa 3° d 3
OrpaHunyeHne ckopocTn 50 mm/c d 3
Mpepen ycunus 25H d 3
Mpepnen momeHTa 3 Kkrm/c d 3
Mpenen mowHoOCTH 10BT d 3
rpaHu4YeHve BpemMeHu
OOC'?:HOBISVI o S0 me d 3
lMpenen TopmMo3HOro nNyTu 40 Mm 3
Be3onacHbii gom 1.7° d 3
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MpenynpexneHus
peRynp é BHUMAHUE

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.
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83.2.®yHKUMKN Be3onacHOCTMH

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

CpabatbiBaHue CpabatbiBaHue

oo Kateropus
ABapWiHbIN OCTaHOB
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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8.3.3.HabopnapameTpoB 6e3zonacHocTH

OnucaHue Cuctema 6e3onacHOCTU UMEET criefyoLwmii Habop HacTpanBaeMblx NapaMeTpoB
©e3onacHocTu:

* HopmanbHbIi

* OrpaHUYeHHbI

HopmanbHbii 1 [1na kaxporo Habopa napameTpoB 6€30MacHOCTM MOXHO YCTaHOBUTb Npeaerbl

OorpaHU4YeHHbI 6e3onacHocTu. [nsi 3TOro Hy>XHO co3aaTb OTAENbHbIE KOHpUrypaLmm ons
HOpMaJsbHbIX (BbICOKMX) HACTPOEK 1 OrpaHnMYeHHbIX. OrpaHn4eHHas KoHdurypaums
aKTMBHA B Crlydae pacnonoXeHUss MHCTPYMeHTa unm paboyero opraHa Ha
OrpaHM4YeHHO CTOPOHE NII0CKOCTU cpabaTbliBaHWs UNK B CIlyYae ee akTuBaLumm
BXOA0M 6e30MmacHoOCTU.
Mcnonb3oBaHWe NIOCKOCTU ANA aKTUBaLMUKU orpaHUYeHHON KoHdUrypauumn. Ecnu
MaHuUNynsaTop poboTa nepemMeLLaeTcs Co CTOPOHbI MOCKOCTM cpabaTbiBaHus,
HaCTPOEHHOW Ha orpaHWYeHHble NapameTpbl 6e30MacHOCTM, 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
6e3onacHOCTU 3anycKaeT U OCTaHaBNMBaET NPUMEHEHNE OrpaHNYEeHHON
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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8.4.KoHd urypauymnsa 6esonacHoctu 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
Mepepn koHUrypaumen HacTpoek 6e3onacHocTy poboTa coopLUmK

06513aH BbINOJIHUTb OLIEHKY p1cKa, YTOObl rapaHTUPOBaTh
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.
2.

B 3aronoske PolyScope HaxmuTe 3Ha4yoK YCTaHOBKa .
B 60K0BOM MeHI0 B NEBO YacTu 3KpaHa Haxmute BesonacHoCTb.

O6paTuTe BHUMaHKe, 4To oTobpaxaeTcs akpaH Robot Limits , Ho HacTpoiiku
He[OCTYIHbI.

Ecnu paHee 6bin ycTaHoBneH naponb 6e30nacHocTy , BBEAWUTE Naposb U1
HaxmuTe Pa3bnokupoBatb , UTOObI caenaTe HACTPONKM AOCTYMHBIMMU.
MpumeyaHme. MNocne pa3bnoknpoBKN HacTpoek 6e30MacHOCT BCE HACTPONKM
CTaHYT aKTUBHbIMU.

HaxmunTe 3abnokupoBaTtb BKNaaKy unv yinamTe ns meHo «besonacHocTb,
4YTOObI CHOBA 3abNOKMPOBaTb BCE HACTPONKM aneMeHTa 6e30nacHoOCTH.

D obmee 1 OMACHO

\/ Besonachocrs .
VICrI0/1s3083H11e N1aPaNETP OB KOHGDUTYPa UMM 6&30MIACHOCTH, KOTOPHIE OTAMATCA OT NapaMETPOB, ONPe e/eHHEX OLIEHKON PUCKOS MOXET MPUBECTH K OMACHOCTAM,

KOTOPLIE HEYCTPEHUMEI B JOCTATONHOV CTENEHN, WIN K PUCKEM, KOTOPEIE HEf0CTATONHO CHIDKEHS
Mpenens pobota

Mpeaens: ann .
Gl @ 3zs0nckne wacTpoiu C ]
counenerun
MnockocTi HauBonee orpaHMueHHbIi HaumeHee orpaHHeHHbIn
f MonoxeHune
! mcrpymenta
Hanpasneye QO ronssosarenscan
UHCTpymenTa
BB Npeaen HopManbHbiit Orpann4ennbri
MouwHoCTh, 30 200
Annapathoe (Y
obecnevenme MomenT 25 1
E— Bpema ocTaHoRa 400|
PaccTosHNe ocTaHoBa 5
Besor. ucxopHoe = -
CKOPOCTh MHCTPYMEHTa 150 0
TpexnosuuyoHsiit Vewnme uHCTpyMeHTa 15 12
D Reram CKOpOC Tk IOKTR 150
- Yewnve nowTs 15 1200
) Fieldbus
> uncaps
Mapors cucTems GesonackocTn Pasbnoxnposars,

000 @
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8.41.YcTtaHoBKa napons 6esonacHoctn 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

UR16e 155 PykoBoacTBO nonb3oBaTtens



IR
UNIVERSAL ROBOTS

84.2.N3meHeHMe KOHO urypauum 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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843.NMpumeHeHne HOBON 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.
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8.4.4 KoHd nrypaumns 6esonacHocTtm 6es nogsecHoOronynbTa

obyyeHuns

OnucaHue

BesonacHoe
ynaneHve
noABeCHOro
nynbTa
obyueHus

Po60Ta MOXHO 1CMOb30BaThb, HE NMPUKPENiss NOABECHON NynbT 06yyeHust. [pu cHATAK
noaBecHOro MnynbTa 06y4yeHnss Heo6X0AMMO 3afaTb APYroii UICTOYHMK aBapPUIAHOTO
ocTaHoBa. Bo nsbexaHuve cpabatbiBaHWsA cUrHana HapyLleHns 6e3onacHocTu
HeoBX0AMMO yKa3aTb, MPUKPENIIEH SN NMOABECHON MyNnbT 06y4YeHus.

é BHUMAHUE
Ecnv nopgsecHom nynbT 06y4YeHUs CHAT Ui 0TCOeaAMHeH oT po6oTa, To

KHOMNKa aBapuNHOro OCTaHOBA CTaHeT HeakTuBHOW. [oagBecHon NynbT
0byyeHua cnepyeT yaanvTb Ha [OCTAaTOYHOE paccTosiHME OT poboTa.

Po6oT moxeT ncnonb3oBatbcs 6e3 PolyScope B kayecTBe nHTepdeiica
NporpaMmu1poBaHus.
HacTponka poboTta 6e3 nogBecHoro nysibta obyyeHus

1.

2.
3.
4

B 3aronoBke HaxmuTe YcTaHOBKa.
B 60koBOM MeHI0 crieBa Haxmute BeaonacHocTb 1 Beibepute O6opyaoBaHue.
BeeauTe naponb 6e3onacHocTv 1 Pa3bnokupyiTe akpaH.

OTmeHunTe BbIOOP NOABECHOr0 NynbTa 00y4YeHUst — Tak Bbl CMOXETE
ncnonb3oBaTb poboTa 6e3 nHTepdenca PolyScope.

Haxmute COXpaHVITb n nepe3anycrtutb , YTOObI BHECTN U3MEHEHMUS.
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845 Pexumbl 6esonacHoctu NO

OnucaHue

MepeknioyeHue

B 06blYHbIX YCOBUSIX (HanpuMep, Npu OTCYTCTBMU aKTUBHOIO OCTaHOBa poboTa)
cuctema 6e3onacHocTy paboTaeT B O/HOM U3 PeXUMOB 6e30MacHOCTH, Kaxabli 13
KOTOPbIX MMEET COOTBETCTBYHOLLMI HaBGop Npeaenos 6esonacHocTy. 1:

* HopmanbHblil peXum — pexumm 6e30nacHOCTU, aKTUBHBIA MO YMOSTYAHWIO.

* OrpaHUYeHHbI peXyM aKTMBEH B CIly4ae pacnosioXeHus LLleHTpanbHOM TOYKU
MHcTpyMeHTa (LITW) poboTa 3a npeaenamu niiocKOCTU OrpaHUYEHHOro pexuma
npun cpa6aTb|Bava| Unn B cny4vyae ero aktnauum HactpamBaeMbliM BXO0M.

* Pexum BoccTaHOBIEHUA akTUBMPYETCH B ClyYae HapyLleHus npegena
6e30nacHOCTN U3 aKTUBHOIO Habopa NpeaenoB; MaHUMynATOp poboTa BbINOSHAET
ocTaHoB kateropuu 0. Ecnun akTBHbIN Npeaen 6e30nacHOCTW, Takow Kak npeaen
MONOXEHNS COeAIMHEHUST UNu Npeaen 6e30nacHOCTy, yXXe HapyLuaeTcs npu
BKITIOYEHMM MaHunynaTopa poboTa, oH 3anyckaeTcs B pexume Recovery . 910
no3BosnsieT NnepemMecTuTb pyky pobota o6paTtHo B 6e3onacHble npegensi. B
pexvmMe BOCCTaHOBIIEHUS ABUXEHME MaHUNynaTopa poboTa orpaHNyeHo
(hVKCMpPOBaHHBIM NPeaEesioM, KOTOPbI Bbl HE MOXETE HaCTPOUTb.

é NPEAYNPEXOEHUE
B pexume BoccTaHOBNEHNA OTKNIOYEHbI NPpeAernbl A MONoXeHUs

CouJieHeHUs1, NOJIOXEHUA MHCTPYMEHTa U OpUeHTaLUM UHCTPYMEHTa,
MoaTOMY NPV BO3BpaTe MaHuMnynaTopa poboTa B rpaHuLbl Npeaenos
crnenyet cobniofaTb OCTOPOXHOCTb.

MeHto akpaHa Safety Configuration (KoHcurypauus 6e3onacHocT) nossonset
nonb3oBaTesto onpenensTb oTAenbHble Habopbl NpeaenoB 6e3o0nacHOCTM Ans
HOPMarsbHOro ¥ NMOHMXEHHOI0 pexuma. s UHCTPYMEeHTa 1 coeanHEHWUI npeaernbHble
3HaYeHNsa CKOPOCTU U UMMYJIbCa B NPUBEAEHHOM peXUMe OOMXHbI ObiTb 6onee
OrPaHUYUTENBHBLIMU, YEM UX AHANOM B HOPMarbHOM pexXume.

1. B BepxHeM KOJIOHTUTYe BbiGepuTe 3Ha4oK Npoduns.

pexumos: PolyScope * 3Ha4vyok ABTOMaTMYECKM YKa3biBa€eT Ha TO, YTO yCTAHOBIIEH

Mcnonb3soBaHue
cepsepa naHenm
ynpaeneHus

aBTOMaTM4Yeckuii pabounin pexunm poboTa.

* 3Ha4yok Bpy4Hylo ykasbiBaeT Ha TO, YTO YCTaHOBIEH PYYHOM
pabounin pexum poboTa.

1. TNopkntounTech kK cepBepy Dashboard.

N

Vcnonb3ynte komaHapbl Set Operational Mode .
* YcTaHoBUTb pabouunii pexum ABTOMaTUYECKUIA
* YCTaHOBUTb PyKOBOACTBO MO pexXumMy paboThbl

* Ounctutb paboumnin pexmm

1OcTaHoB po6oTa paHee Ha3biBanca «3alUnTHLIM 0CTaHOBOMY (po6oTkl Universal Robots).
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8.4.6.Mpepenbl 6e3onacHocTn MO

OnucaHue Mpenenbl cucteMbl 6e3onacHoOCTY onpeaeneHsl B pasaene «KoHdurypauus
6e3onacHocTuy. CrucTema 6e30MacHOCTU NosyyYaeT 3HauYeHUs U3 noneli BBOAA U
onpenensieT HapyLeHne AaHHbIX 3HaYEHWI, ecrin Kakoe-mbo U3 HUX MPEBbILLEHO.
KoHTponnep po6oTa npefoTBpallaeT HapyLLeHne nyTeM ocTaHoBa poboTa unm
CHVXEHWS CKOPOCTHU.

Npepenbl poboTa

OnucaHue Mpepensl poboTa orpaHN4YMBaOT OCHOBHbIE ABUXEHUSA poboTa. Ha akpaHe «[Mpeaensl
poboTay ecTb [iBa BapuaHTa KoHduUrypaumm: 3aBOfACKMEe HaCTPOMKM 1
Monb3oBaTenbCKUi.

3aBopackue B 3aBOACKUX HACTPOWKax MOXHO MCNOSb30BaThb NOM3YHOK A5 Bbibopa npeaBapuUTenbHO

HaCTpOWKHM 3a[aHHbIX HacTpoek 6e3onacHocTy. 3HavyeHus B Tabnuue 06HOBNATCSA, YTOOLI OTPa3nTb
npenycTaHOBIEHHbIE 3HAYEHNSA B ANana3oHe OT CaMbIX OFPaHUYEHHbIX 10 HAMMeHee

OrpaHUYeHHbIX

YBEOOMIMEHUE
3HavyeHUs Non3yHKa ABMATCA TONMbKO NPeanoXeHNsMN U He 3aMeHSAIT
HapJiexallyto OLEHKY pUcka.

1 OnAcHO

\/ besonacuocrh .
VICnO/s 308 HVIE N8P aMETPOB KOH(UrYPaLIMN GE30MECHOCTU, KOTOPHIE OTAVMEIOTCA 0T NaPEMETPOR, OTPEASNEHHBIX OLIEHKOI PUCKOE MOKET MPUBECTY K OMECHOCTAM,

KOT Opbie HEYCTPHAMS B AOCTATOYHON CTENEHU, NI K PUCKEM, KOTOPLIE HEAOCT BTOUHO CHAKEH.
Mpenenst pobota

Mpepent: ana .
et @ 3250ncnne nacTpoiinn
couneHennA
. -~ ! | . )
[ — Hanfonee orpaHnteHHbii HauteHee orpaHieHHei
) Monoxenne
! uncrpymenta
RES— () ronsons renscrd
uHeTpyMeHTa
8B Npeaen Hopuan ueiit Orpaumsennsiit
Mouoc Ty
AnnapaTHoe )
obecneqenue MomenT 25 Tox
4
— Bpema ocTaHoBa
PaccTosHme ocTanoma 30¢
Beson. nexoaHoe = —
CKOPOCTE UHCTPYMEHTa 15 C
TR Yeunwe uHcTpymerTa 15 120,
> Deranu CkopocTs noKTs 15 5
. Vewnwe nokTs 150.0) 120.0
) Fieldbus
> URCaps
Mapone cucT emer eaonackocT Pasbnoxuposars

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.

B+ QH

N/ BesonacHocTs a
UcNoNb30BaHHNE NAPAMETPOB KOHBUMYPALMM BE30NACHOCTH, KOTOPHIE OTANHAIOTCA OT NAPAMETPOE, ONPELENEHHbIX OLLEHKOR PUCKOB MOMET NPUBECTH K ONaCHOCTAM,

KOTOPLIE HEYCTPEHNMEI B AOCTATOHHOM CTEMEHM, WAN K PUCKAM, KOTOPkIE HEAOCT AT O4HO CHIDKEHS.
Mpegens! poboTa

Mpenent: Ans

O saweasans wacrpoin . ®

couneneHmA
MnockocTn HanBonee orpaHuHeHHbIi HavmeHee orpaHnsenHsli
¥ MonoXxeHue
* pHCTpymeHTa
Hanpasnetme @ ronsacnatenscruit
WHCTpyMEHTa
B Npepen HopManuHeli OrpannenHblil
MowrocTe 300| BT 200| BT
AnnapaTHoe D
obecneuehie MomenT 25,0] k- wic 10,0 kr mrc
—— Epems ocTaHosa 400| me 300| mc
PaccToRHWe 0cTaHoBa 500| Mm 300 mm
Be3on. nexoHoe
CROPOCTS MHCTpyMEHTa 1500| mrc 750| mwic
TPexnoanyMoHHIA Yeuame uHCTpyMeHTa 150,0[ H 120,01
> Reranu CKOPOCTE NOKTS 1500 mm/c 750/ mmic
Yeunve nokTs 150,0| H 120,0/H .

> URCaps

Maponk cicTems GesonacHocTn Past

000 @

YBEOOMITEHUE

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

OnucaHue

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.

o
> Obuee JManasoH nonoxeHus

Mpegensi pobora

Mpegens ana
COMMeHeHUA

MnockecTi

MonaxeHhe
VHCTpyMeHTa

Hanpasneriie
vHCTpymerTa

BB

AnnapaToe
obecneverine

PROFlsafe
Bezon. nexoaHoe

TpexnosuLMoHHEIA

Counenenna

Ockomakme

MNnevo

NokoTe

3anscTee 1

3anacTee 2

3anscTee 3

MakcumankHas cropocre

Counenenna
OcHomaHme
Mnevo
NokoTe
3anscTee 1
3anscTee 2

3anscTee 3

363 +2°/2°
363 +2°/-2°
363 +2°/2°
363 +2°/2°
363 +2°/2°
363 +2°/-2°

IR
IR
IR
BIRS
IR

IR

Iwanason HopManbHbiit pexmm OrpaHiHenHblii peximM
MM MaKeumym My Makeuuym
363 —363° -363 363 -363
363 —363 ° -363 363 -363
363 —363° -363 363 -363
363 —363° -363 363 -363
363 —363 ° -363 363 -363
363 —363° -363 363 -363
ii pexcm P i peim
makc: 191 °fc 191 191
makc: 191 *fc 191 191
makc: 191 *fc 191 191
makc: 191 °fc 191 191
makc: 191 *fc 191 191
makc: 191 *fc 191 191
Mapons cucTems GesonackocTu

o[ mmeponan | [ o |
000 @

)

250Mm/c
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8.4./.be3onacHoe Haya/ZibHOe MNONOXeHue

OnucaHue Be3onacHoe HayanbHOe NonoXeHne — 3TO NofoXeHne Bo3BpaTa, onpeaesieHHoe
Nonb30BaTeNbCKUM HavasibHbIM MOJIOXEHUEM.
BXO)J,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 pobora

Mpemens ana

| |

MnockocTy Vaanerne BesonacHoro ucxoaHoro
NONOXKEHIR OTMEHNT HasHAYEHUE

MonoxeHue COOTBETCTEYIOLLUK BXO OB,

VHCTRYMeHTa

HarpasneHue
VHCTpYMeHTa

BB
AnnapaThoe

obecneyeHne

Monoxenue counenens (0-360°)
PROFlsafe

Beson, ncxoAHoe Ockosatue 90,00°

'\]r—

[

] Mrevo 270,00°
TpexnoanLMoHHI

oo Tk 270,00°

> meran

3ancTee 1 270,000
) ISR 3anAcTbe 2 90,00°
mene? o

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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3.5. OrpaHnMyeHusa 6esonacHocTn 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.

PyKOBOﬂ,CTBO nonb3oBaTend
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Pexum  Kaxayto NiockocTb MOXHO CKOHMIypMpoBaTh C OrpaHNYMTENbHBIMI peXUMaMM C NOMOLLbHO

bl HI/I)KerlepeHI/ICJ'IeHHbIX 3HA4KOB.
Nnockoc
Tén MnockocTb 6€30MaCHOCTU HUKOFAA HE aKTUBHA B 3TOM
6e3ona OTkntoyeHo
COCTOSIHUW.
CHOCTU

Korpa cuctema 6e30nacHOCTU HaXoAUTCH B
HopMarnbHOM peXume, akTUBHa HopMaribHas
MSIOCKOCTb, M OHa AEVCTBYET Kak CTporui npeaen
NOMoXeHMS.

Korpga cuctema 6e30nacHOCTV HaxoauUTCs B
NMOHUXEHHOM peXumMe, MNOCKOCTb NMOHUXEHHOTO
pexuma aKTUBHa U AeACTBYET KakK CTPOruil npeaen

O | HopmanbHbii

OrpaHunyeHHbINn

NOJ1I0XEeHUA.
Korga cuctema 6e30nacHoCTH HaxoguTca B
E HopmaanbM & HOpMaJnbHOM UNN MOHNXEHHOM peXxunme, NioCKOCTb
YMEHbLLEHHbIN HOPMaJibHOro n NOHN>XeHHOro pexXnmMoB akTuBHa "1

OEeNCTByeT KaK CTpOrvim npeaen nosioxeHus.
MnockocTb 6€30MacHOCTM MPUBOAMUT K NEPEKITIOYEHUIO
E CoKpalleHHbI peXumM | cucTtembl 6€30MacHOCTU B MOHUXEHHbI PEXUM, ECIN
Tpurrepa WHCTPYMEHT pob0Ta uin KoNeHo pacrnonoXeHbl 3a ero
npeaenamu.
HaxaTue 3Toro 3Hayka cKpbiBaeT Uiv NoKasbiBaeT
NnockocTb 6e30MacHOCTM Ha rpadnyecKom NaHenu.
YpansieT co3gaHHyo NockocTb 6e3onacHocTn. Het
Ypanutb OencTsuin oTMeHbI/noBTopa. Ecnu nnockocTb yaaneHa
no owwnbke, ee Heobxoanmo nepepenaTb.
HaxaTue aToro 3Hayka no3BosisieT NepeMMeHoBaThb
NOCKOCTb.

@ | Moka3aTb

B

Z | MepenmeHoBaTb

KoHdurypauus 1. B 3aronoske PolyScope Haxmnte YcTaHOBKa.
nnockocreu 2. B 6GOKOBOM MEHIO B IEBOM YaCTW 3KpaHa HaxmuTe BesonacHocTb U BbiGepute
6e3onacHocTH CamorneThl.

3. B BepxHeii npaBoii YyacTu okHa B norne «lnockoctny» Haxmute JJo6aButb
NSI0CKOCTb.

4. B npaBoM HWXHeM yrny akpaHa B none Properties HacTpoiTte Name (Vms),
Copy Feature (Konuposatb dyHKLMI0) 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.

» Otuee PoboT

fpe aenti poboTa

Mpepent Ana
counerenmn

MnockocTyt

Monoxerne
VHCTpYMEHTa

Hanpagnerne
MHCTpyMEHTa

B/B

AnnapaTHoe
obecneverne

PROFIsafe

Beson. vcxoaHoe

TReXNO3MUMOH Holit

Mapofis cACTeMy GeaonacHocTU

Mnockocru (3 of 8)

MnockoeTs 1 0o
MnockocTs 2 HEe

E MockoeTs 3 He m
=+ [o6aenTe nrockocTs

& coonrea
CronuposaTs obexT 1
[« tootgoundary -]
Orpanenna

— Cuewenue

L

[
& orparusenne pnanua

=
4
250MM/c
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LiBeTo
BbIE Cepbivi lMnockocTb CKOHUIypmnpoBaHa, HO OTKIoveHa (A)
koAbl Xenteii & Yeprbii | HopmansHas nnockocTs (B)
Curni & 3eneHbivi MnockocTb cpabaTtbiBaHus (C)
CTOpoOHa NNnocKoCTU, Ha KOTOPOW pa3peLleHo HaxoaMTbCA
YepHas ctpena .
WHCTPYMEHTY U/Mnun Konewy (Ans HoOpMasbHbIX NI0OCKOCTEN)
CTopoHa NnockocTh, Ha KOTOPOW pa3peLleHo HaXooUTbCA
3eneHas cTpena WHCTPYMEHTY U/1nu KoneHy (Ans nnockocTen CrycKoBoro
KproYKa)
CTopoHa NnockocTh, Ha KOTOPOW pa3peLleHo HaXooUTbCA
Cepas cTpena WHCTPYMEHTY U/Unun Konewy (A5 NNoCcKoCTeN € orpaHNYeHHbIMM
BO3MOXHOCTSAMN)
Potior Mnocxacri {3 of &)
MnockeeTs 1 D0 e
Npeaen poboTa ;z g 2 i
::j"‘le‘:‘;f:“ E + fobaenTe nrockocTe
MnockocTn
" MonomeHne
A s
HanpasneHue
VHCTpyMeHTa ® CooiicTea
Bzl MrockocTs 3
AnnapaTHoe
obecrevenne CromuposaTk obmekT Q
PROFIsafe ‘ « toolBoundary v‘
Beson. uexoaHoe Orpanwenna
I osa -
TP eXM03MUNOHHSIA E %msws |
ieldbus [ orparuserue nokts
> 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
UR20, UR30 0.19m

MHdopmaumio o pagmyce MOXHO HanuTu B cpanne urcontrol.confpoboTa B pasaene
[Elbow].

Properties

[ ]
& Plane 1

Copy Feature Q

.

Restrictions
=

Displacerment

0
| M Restrict Elboy
OrpaHu4yeHue OrpaHnyeHune naHua ans noacoegmHeHNa MHCTPYMEHTa npeaoTepallaeT
dnaHua gnsa nepeceveHune NIockocTn 6esonacHocTy hnaHuem 1 NPUKPENnSIEHHbIM MHCTPYMEHTOM.
nopgcoeanHeHna  Obnactb 6€3 orpaHUYeHUn HAaXOANUTCA BHYTPY NNOCKOCTM 6e30nacHoCTH — 34eCh
MHCTPYMEHTa dnaHeL, Anst NOACOeONHEHMA MHCTPYMEHTa MOXET paboTaTb 0OblYHLIM 0Opa3oM.
®dnaHeL, He MOXET NepeceKkaTb 30HY OrpaHNYeHnsi 3a NpeaenamMm NIoCKOCTy

6e30mnacHoCTMW.

CHsATUE orpaHnyeHVs No3BonseT dnaHLy Ans NoAcoeANHEHUSI UHCTPYMEHTa
BbIXOAMTb 3a Npeaerbl NI0CKOCTM 6€30MacHOCTM B 30HY OrpaHnyeHuns, HO
NPUKPEMNEHHbIN MHCTPYMEHT NPU 3TOM OCTaeTCs BHYTPU NIIOCKOCTU 6e30macHoCTuU.

CHsATb orpaHnyeHue naHua MOXHO npu paboTe ¢ 60MbLUMM CMeLLeHEM
WHCTPYMeHTa. DTO YBENMNYNT BO3MOXHOE pacCcTosiHUE ANl NepeMeLleHus
MHCTPYMEHTa.

[na orpaHnyeHuns pnaHua HeobxoamMmo co3aaTtb 06beKT «InockocTby. MNockocTb
ncnosb3yeTcs Ana nocnenyoLLein HacTPOWKM NOCKOCTU 6e30MacHOCTU B HACTPOMKax
6e3onacHocTu.

PykoBofacTBo nonb3oBaTerns 170 UR16e

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



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

R
UNIVERSAL ROBOTS

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.

UR16e
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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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8.51.0rpaHuMYeHne HaNpPaBAEHNA MHCTPYMEHTA

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
nebnoknpoBku Bknagkn «besonacHocTby MaHunynatop pobora
OTKNYaeTcs, 1 3apaTh HOBble 0OBEKTbI HEBO3MOXHO.

Mpeaens pooTa [+ toolzoundary v
OrpaHnieHns

Mpeaens ana + P

i

MnockoeTn CMew eHne

Monoxenue
VHCTRyMeEHTa

Hanpasnenne
VHCTPYMEHTE

BB
AnnapaTHoe 4
obecnieverue
PROFIsafe

< Coolicroa uncTpyMenTa
Beson. ucxogroe |

B KonuposaTs LT

TpexnoaNLMeHHSIA L _ P w Q
[arews an noacoeaumenn merpywe... ¥ |

> neramn
PedaKTWpoBaTE HampasneHne

> Fieldbus Weoon [ 0]

> URCaps cawr [ o)

Mapob cicTens GesonacHocTi Pasbroxuposats
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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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8.5.2.0rpaHMYeHME NONTIOXKEHNA 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.

WncTpymenr (1 of 3)

DRIaHEL, 75 M0 ACOEANHEHNS UHCTPYMEHTS
+ [06aBKTb MHCTRYMEHT
Mpegens poboTa
Mpegent ana +
counenerng
MnockocTu
, Monoxerue
! umctpymenta
1 He 3abyLTe yKasaTh MHCTRYMEHT
Hanpagnexie
i ® 7| onaveu ans noacosauea ket pymen
8B
Paguyc (MaKc.: 300um)
AnnapaTHoe
obecneqerme
PROFIsafe KonuposaTs LITH Q
Be30n. McxopHoe
ToexnoMLIMOHEI l—_—‘ PeaKTUpOBa TE NOsNLIMO
x
eranu
Y
» Fieldbus z
) URCaps
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Onpep.eneHHble [nga onpepenaembix nonb3oBaTenem MHCTPYMEHTOB MNOoJib30BaTeslb MOXET
noJsib3oBaTtesiemM N3MEHUTb:

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

1cnonb3oBaHMK NockocTen 6esonacHocTu. Ecnm Touka Ha cdhepe npoxoauT
NNoCcKOCTb cpabaTbiBaHUS B OrPaHUYEHHOM pexume, poboT NepekntoyaeTcs B
orpaHunyeHHbIvi pexum. Cuctema 6e3onacHocTu npeaoTepallaeT
NpoxoxaeHne To4ek cchepbl Yepes NIOCKOCTb 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}

PRaHEL| ANF NOACOEANHEHMS HHCTPYMEHTE
+ MobasnTs MHCTpyMeHT
Mpeaens poBota
e e e +
counenens
MnockocTy
, Monoxceme
! uctpymerta
1 He 3abyasTe yKasaTh UHCTRYMEHT
Hanpasnetine
e i @[] oraeu am noacosauenns urerpymen
BB
Paguyc (Makc.: 300mm)
AnnapaTHoe
obecneverie
= KonuposaTs LITH [}
Eeson. nexoHoe
. PeaaKTUposaTs nosulio
TREXMO3NLIMO HHEI _ AsTI u
x
Retann
v
) Fieldbus z
> Urcaps
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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

UR16e

179

PyKOBOﬂ,CTBO nosib3oBaTtena
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O9.0ueHKa yrpos KnbepbesonacHoOCTH

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.

91.06uwumne Bonpocbl KubepbesonacHoCTH

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.

92 TpeboBaHua KMbepbesonacHocTwH

OnucaHue [lna HacTpoliku ceTu 1 3awwuTbl poboTa He06X0AMMO peann3oBaTb Mepbl Mo
obecneyeHnto knbepbesonacHoOCTy.
BbinonHuTe Bce TpeboBaHUsS 10 HACTPOMKN CeTu, a 3aTeM ybeamTech, 4To poboT
HacTpoeH 6e3onacHbIM 06pa3om.
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KubepbesonacHocTb * 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.

Tpe6oBaHus K * K nokarnbHoM ceTn A0SXHbI MOAKIIYaTLCSA TONbKO [JJOBEPEHHbIE YCTPONCTBA.
KOHchurypaumm * K po60oTy He AOMXHO BbITb BXOAALLMX MOAKTIOYEHWI U3 NPUNeraoLLmx ceTei.
cetu

* Vcxopsawme coeamHeHus ot poboTa [OMXHbI ObiTb OrpaHUYEeHbl: Hy>XXHO
paspeLunTb HaMMEHbLLMI HEOHX0AMMBI Habop onpeaeneHHbIX MOPTOB,
NPOTOKOJIOB 1 afpecoB.

* MoxHo ucnonb3osatb URCap n «Bonwe6bHble» cLieHapuy TONbKO OT
[OBEpPEHHbIX NApTHEPOB M TOSbLKO MOCSe NPOBEPKM UX MNOSJIMHHOCTY U

LleNoCTHOCTY.
TpeboBaHusa * W3meHuTe naponb No yMonyaHuio Ha HOBbIN, HAAEXHbIN Naporib.
6esonacHocTu * OTKMoumMTE «BOMLWEBHbIE» (haisbl, KOr4a OHW HE UCTIONb3YITCH aKTUBHO
npu HaCTpoWkKe (PolyScope 5).

po6ora * Otkntouute goctyn no SSH, korga oH He HyXeH. PekomeHnayeTcs

Mcnosib3oBaTb ayTeHTMCbI/IKaLI,MPO Ha OCHOBE KJ1lo4a, a He Ha OCHOBE naposnd.

* [ns 6paHpmayapa poboTa He06X0AMMO 3a4aTh CaMble CTPOrne HaCTPONKK 1
OTKJI0UYUTb BCE HEUCNOSIb3YeMble MHTepdeChl U CepBUCHI, 3aKPbITb MOPTbI U
orpaHuunTb IP-agpeca.
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9.3.PekomeHAaLUNU 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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94 . Naponwu

OnucaHue B PolyScope MoxHO co3gaBaTb Naponuv pasfMyHbIX TUMOB 1 yNpaBnatb uMu. Ons
[0CTyna Ko BCeEM HacTpoikam 6€30nacHOCTM HEO6XOOMMO YCTaHOBUTb
nepBoOHayvanbHbIN Naponb. Huxe onucaHbl cnepytoLwye TUnbl Naposnei:

* naporb agMUHUCTpaTopa,

* naporb paboyero pexuma.

95 HacTtpoliknnapons

YcraHoBKa UT06bI A€6NOKNPOBaTH BCE HACTPOMKM 6€30MACHOCTU, COCTaBNAOLWMNE KOHUTYpaLIMIO
napons 6e3onacHocTn, HeobxoaMMo 3agaTh Naposb. Ecnu naposb cuctembl 6e30nacHoOCTM
OTCYTCTBYET, NOSIBNAETCA 3aMNpOoC Ha ero yCTaHOBKY.

1. B npaBom yrny BepxHero KofioHTutyna PolyScope HaxmuTe Ha meHio Mambyprep
n BbibepuTe HacTpouku.

2. C neBoW CTOPOHbI 3KpaHa, B CUHEM MeHI0, HaxmuTe Maponb 1 BbibepuTe
Be3onacHoCTb.

B none HoBkIll Naponb BBeauTe Naposeb.

Tenepb B none MNMoaTeepAnTe HOBLI Naposib BBEAMTE TOT Xe Naposib U HAXMUTE
MpuUMeHuUTb.

5. BHu3y cneBa Ha CMHEM MEHI0 HaxmuTe BbIxoa v BepHUTECH K NpeaplayLiemy
OKHY.

YT106bI 326110KMpPOBaTh HACTPONKN 6E30MACHOCTM, MOXHO HaxaTb BKNagKy
3abnokupoBaTb VN NPOCTO NEPENT K OKHY 3a Npeaenamu MeHto «besonacHocTb.

Maponk cucTeMel GesonacHocTH Pasz6bnoknpoBarb 3Jabnokupoeath
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96.MaponbagMUHUCTpPATOPA

OnucaHue Maponb agMrHUCTpaTopa NO3BONAET U3MEHATb HACTPONKM 6€30MacHOCTU CUCTEMBI,
BKIItOYas JOCTYM K CETU.
Maponb agMuHMUCTpaTopa — 3TO Naposib OT YYETHOW 3anncK nosib3oBaTtens root B
cucteme Linux, ynpaenstowei po6otom. OH MoXeT noTpeboBaTtbcs Ansa paboTbl No
ceTn — Hanpumep, Yepe3 SSH nnn SFTP.

é NPEOYNPEXOEHUE
BoccTaHoBWTE yTEpSHHBIN Naposib aAMUHUCTPATOPa HemMb3s.

° an/IMI/ITe Mepbl No obecneveHuo COXpPaHHOCTU nNapond
agMUHUCTpaTopa.

REz2eH

> NapameTpul Maponk agMuHuCTpaTopa

\/ Napons

Napos 34MUHICTPATOPA NO3BONAET UIMEHATE HACTPOMKM BE30NACHOCTI CHCTEMB.
ABMAHUCTPUPO. .

Pexm Texywnii napans
BesonacHocTe
Hogtlii naposs

> cucrema

) BesonackocTs MoATEEPANTE HOBLIA NaPANL

AAMHa NaPOAR AOMKHA BLITE HE MeHEE BOCE MU CMBONCB!

1 3aMOMHUTE NP0k BAMMHWC TPATOPa: BOCCTAHOBMTE ero Henban!

(@) BubepyTe paspelwenns AR CTPHIL CHCTEMHLIX yHKLINT B pa3Aene «Be30MacHoCTL > PaspelLieHyss

000 @

—_

YcraHoBKa napons B BepxHeM KONMOHTUTYJIe HaXMUTe 3Ha4YOK MeHto «TambByprep» 1 Bbibepute
aAMUHUCTpaTopa HacTpoitkn.
B pasgene Maponb HaxmuTe AGQMUHUCTPUPOBAHUE.

B pa3gene Tekywwmit naposnb BBeAMUTE Naposib Mo ymonyaHuto: easybot.
B none HoBblil Naponb BBeAWTE HOBbIN NapPOsib.

Ncnonb3ynte HapexXHbI Naporb 1 He coobLuaiTe ero HUKOMY — 3T0
obecneynT MakcumasnbHyto 6e30nacHOCTbL CUCTEMBI.

B none MNMoaTrBepAnTe HOBLI Naporib BBEAWTE HOBbIN NApOsb eLLe pas.

MoaTeepanTe cMeHy napons, Haxas [pUMeHnTb.

Be3onacHocTb  [laponb 6e30nacHOCTM NPeaoTBPaLLaeT BHECEHNE HECAHKLMOHUPOBAHHBIX M3MEHEHWI
B HacTpOWKK 6e30MacHOCTH.
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O /7.MNaponb paboyeroperkmma

OnucaHue Maponb paboyero pexuma («naposib pexumar») Co3faeT ABe ponu nosib3oBaTenel B
PolyScope:
* BpyuHnyio

* ABTOMaTUYECKUN

Ecnu yctaHoBMEH naposnb pexuma, NporpaMmMbl M YCTAaHOBKU MOXHO CO3aBaThb U
peaakTUpoBaTh TONMbKO B PYYHOM pexmme. ABTOMATUYECKUI PEXMM NO3BONAET
ornepaTopy 3arpyxaTb TOSIbKO roTOBble NporpaMmel. [locne ycTaHOBKM Napons B
3arosioBKe MNosiBNseTCA 3Ha4YOK HOBOIO peXunma.

Mpu nepekntoyeHnmn pexrma paboTbl C py4HOro Ha aBToMaTUYeCKMn U HA06OpPOT
PolyScope 3anpalumBaeT HOBbIV Naposib.

RE2Z2$+QH

> Napamerps Mapone paGotero pexuma
\/ Mapons
Naponk paBouero pexwma aKTVBUPYET 3aMPOC NaPONS P MEPEKTIOHEHIAN MEX Ay A8TOMITUHECKAM 1 PyHLIM PEXUMANL

ALMAHACTPHPO. B aBTOMaTV4ECKOM P2XVIME MoNs30BaTEAAM AOCTYMHEI TOLKO BKAGAKM 3ANYC TS, VIHMLNAM3NpoBaTE, ABIKEHNS, BBOA-BLE0A 1 KYPHA,
Pexum Tekywmii napons

EezonacHocTL

IOATSEPAAT Ho3uA napon>

I oo oo

HoBbilt Napons

000 @

YcTaHOBKa 1. B BepxHeM KONMOHTUTYJIe HAaXMUTE 3Ha4Y0K MeHto «"ambyprep» v BbibepuTe
napons HacTpoiiku.
pexuma 2. B pa3sgene NMaponb HaxmuTe Pexum.

B none HoBkI naponb BBeANTE HOBLIN NapOsib.

|/|CI'IOJ'Ib3yl7ITe HaAEXHbIN naporsb 1 He coobuianTe ero HUKOMY — 3TO obecneuunt
MaKCMMaJllbHY1O 6e30MacHOCTb CUCTEMBI.

B none MoaTteepamnTe HOBLIV Naposib BBEAWTE HOBbLIN NMaposib eLle pas.

5. TMNopTtBepaouTe cMeHy napons, Haxas NPUMEHUTb.
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10.CetTuobmeHa 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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10.1. MODBUS

OnucaHue 30eCb MOXHO HacCTPOUTb KNUEHTCKKeE (rnaBHble) curHansl MODBUS . CoemHeHus ¢
cepsepamv MODBUS (1nu BegombiMn yCTpocTBaMm) Mo ykasaHHbIM IP-agpecam moryT
6bITb CO3aHbl C MOMOLLbI0 BXOAHbIX/BbIXO[AHbIX CUTHANOB (PErncTpoB Unn UndpoBbIX).
Kaxablin curHan umeeT yHuKasibHoe MMs, NO3TOMY ero MOXHO UCMOoNb30BaTh B
nporpaMmmax.

O6HoBUTb HaxmuTte aTy KHOMKy, 4Tobbl 06HOBUTL BCe nogkntoyeHna MODBUS. O6HoBneHue
oTknoyaeT Bce moaynu Modbus 1 cHoBa nogkrntoyaeT ux. Bea cratuctvka ounwaeTcs.

[Jo6aButb HaxmuTte 3Ty KHOMKY, 4Tobbl 06aBUTb HOBbLI 6110k MODBUS.

noapasaeneHve

Yaanutb HaxmuTe 3Ty KHONKy, 4To6bl yaanute 6nok MODBUS 1 Bce curHanbl Ha 3ToM 6oke.
6nok

YcTaHoBUTb 3neck otobpaxaeTcs IP-agpec 6noka MODBUS. HaxmuTe KHOMKY, YTOObl UISMEHUTb
IP-appec ero.

YCTPOWCTBA

MocnepoBaTtesnbHbIt  [OCTYyrnHO, TO/ILKO ecnv BblbpaHo «[1oka3aTb AOMOIHUTE bHbIE apamMeTphbly.

pexum Bbi6op aToro donaxka BbiHyxaaeT knneHta MODBUS foxaaTtbcs oTBeTa,
npexzae YeM OTNpaBNATb CNeAyLWMiA 3anpoc. ATOT pexunm TpebyeTtcsa ans
HEKOTOPbIX YCTPOWCTB NONEBON LUMHBI. BKrtoueHne 3Tol onumm MOXeT NOMOYb
NPV HaNMYMM HECKONbKNX CUTHANO0B, a YBENMYeHre YacToThbl 3anpoca NpMBOAMUT K
OTKJTHOUYEHWUSIM CUTHASIOB.
dakTuyeckas YacToTa curHana Moxet ObITb HUXeE 3anpoLLeHHON Npu
ornpefenieHnn MHOXEeCTBa CUrHarnoB B MOC/e[0BaTENbLHOM PeXUMeE.
daKTUYeCcKyto 4acToTy CUrHana MoXHO NOCMOTPETb B CTaTUCTUKe curHana. Ecnu
dhakTuyeckas yactoTa curHana MeHbLUe NoNoBUHbI 3HAYEHUS, BbIOpaHHOTO 13
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.

YcTaHo Vcnonb3yiTe 3TO packpbliBatoWeecs MeH0, YTo6bl BbIGpaThb TUM cUrHana.
BUTb JocTynHble TUMbI:
™n

curHan Lindbposon Bxopg (kaTyLuka) - 370 ogHO6UTOBas BENUUMHA,
a . KoTopas cuutbiBaeTcsa ¢ 6noka MODBUS Ha kaTyLuke,
LingppoBovi Bxoa .

yKasaHHOI B aApecHOM norse curHana. Mcnonb3yeTcs Kog
dyHKuun 0x02 (4TEeHME ANCKPETHBIX BXOAOB).
LindpoBon BbixoA (kaTyLUKa) - STO oAHOOMTOBas BENMYMHA,
KOTOpas MoXeT ObITb yCTaHOBMIEHA KaK Ha BbICOKMI, TaK M Ha
HU3KUI ypoBeHb. Nepen Tem, Kak 3Ha4yeHue 3Toro BbiIxoaa
OyneT yCcTaHOBMEHO NOJIb30BaTENEM, 3HAYEHME CUNTLIBAETCA
¢ yaaneHHoro 6noka MODBUS. 310 03HavaeT, 4To
ucnonb3yetcs kopg pyHkumm 0x01 (Read Coils). Korga Beixoa
ObIN yCTaHOBMEH NPOrpamMMoi poboTa Unu HaxkaTnem KHOMKK
Set Signal value , ncnons3syetcsa koa pyHkuum 0x05 (Write
Single Coil).
Bxopg peructpa - ato 16-6uTHas BenuymHa, cYMTaHHas ¢
agpeca, ykasaHHOro B none agpeca. Vicnonb3yeTtcs
PeructpoBbiii BBO dyHKUMoHanbHbIN koA 0x04 (cunTbiBaHUE BXOAHbIX
perncrpos).
PerncTposbliii BbIXOA, - 3T0 16-6UTHaA BenuyMHa, Kotopas
MOXeT ObITb yCTaHOBNIEHA Nonb3oBaTteneM. Nepep
YCTaHOBKOW 3HAYE€HUsI perncTpa ero 3Ha4eHue CYUTbIBAeTCs C
yaaneHHoro 6noka MODBUS. 310 o3HayaeT, 4Tto
ncnonb3yetca Kof pyHkumm 0x03 (UTeHue pernctpos
XpaHeHust). Korga Beixop, Obi1 yCTaHOBIEH NPOrpaMmoi
poboTa unu nyTemM ykasaHusi 3Ha4eHus curHana B nosne Set
Signal value , ons ycTaHOBKM 3HaY€HMA Ha yAANeHHOM
ycTtporctee MODBUS ucnonbayetcs kog, dyHkumm 0x06
(Write Single Register).

LingppoBovi Bbixoq

BeiBog pervctpa

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.
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3HayeHue
curHana

Cocrosn
HUue
nopaxo
YyeHus
curHana

Mokazatb

3pecb NokasaHo Tekyllee 3HayeHue curHana. [ns perMcTpoBbiX CUrHanoB 3HaYeHue
BblpaxaeTcs B BUAE Lenoro ymcna 6e3 3Haka. [1ns BbIXO[AHbIX CUrHANOB Xenaemoe
3HayeHne curHana MoXxHo YCTaHOBUTb C NMOMOLLbI0 KHoMKK. ONSTh Xe, And BbiBoAa
perucTpa 3HadeHve Ans 3anucu B 610K A0MXHO 6biTh NPeoCTaBNeHo B BUAE LIENoro
yncna 6e3 3Haka.

OTOT 3HAYOK NOKAa3bIBAET, MOXET NN CUrHan 6bITb NPaBUIbHO NPOYUTAH/3anuncaH (3eneHbli),
WX €CNN YCTPOWCTBO pearmpyeT HEOXUAaHHO MU HEAOCTYMNHO (cepblit). Ecnv nonyyeH oTBeT
00 ncknoyeHnn MODBUS , otobpaxaeTtcs ko otBeTa. OTBeThl UckntoveHns MODBUS-TCP:

HEOOMYCTUMAA ®YHKUWNA (0x01) Koa dpyHKUMK, NOMYyYEHHbIN
E1 B 3anpoce, He ABnseTcs AoNyCTUMbIM AENCTBMEM AN cepBepa
(v BEQOMOro yCTponcTBa).

HEOOMYCTUMbIV AOPEC OAHHBIX (0x02) Kog dyHKLmK,
MONyYeEHHBIN B 3anpoce, He ABNAETCA AONYCTUMbBIM AEACTBMEM
AnAa cepBepa (U1 BeAOMOro yCTponcTea), ybegutecn, 4To
BBEeZleHHbIV afipec CUrHana CoOTBETCTBYET HaCTPOMKe yaaneHHOoro
cepsepa MODBUS.

HEOOMYCTUMOE 3HAYEHME OAHHbBIX (0x03). 3HaueHue,
copepxalleecs B none AaHHbIX 3anpoca, ABnseTcA
HeAonyCTMMbIM AENCTBUEM Ansi cepBepa (MU AONONHUTENbHOMO
E3 ycTponcTsa). [lpoBepbTe, UTO BBEAEHHOE 3HAYEeHMe CUrHana
ABNSAETCA KOPPEKTHBLIM AN COOTBETCTBYIOLLEr0o agpeca
yaaneHHoro cepsepa MODBUS.

CBOW BEJOMOIO YCTPOWCTBA (0x04) Mpu nonbiTke

E4 BbIMNOSIHEHWS 3aMNPOLLUEHHOIo AEWCTBUSA CEpBEPOM (UM BEAOMbIM
YCTPOWCTBOM) NPOM30LLIIa HeyCTpaHumasi oLumbka.
NOOTBEPOUTD (0x05) CneunannanpoBaHHOE UCMOSIb30BaHUE B
E5 Co4YeTaHMKN C KOMaHAaMM NPorpaMMUPOBaHKUSA, OTNPABSIEHHLIMMU Ha
yaaneHHbin 6nok MODBUS.

BEJOMOE YCTPOWCTBO 3AHATO (0x06)
CneupanusnpoBaHHOE UCMONb30BaHNE B COYETAHUN C KOMaHAAMU
E6 nporpaMMmnpoBaHus, OTMPaBEHHbIMU Ha yOoaneHHbIA 610K
MODBUS, Begomoe yCTpONCTBO (CEpBEP) HE MOXET OTBETUTH
cenvac.

E2

OTOT hnaxkok nokasbiBaeT/CKpbIBAET AOMNOSMHUTENbHbIE NapaMeTpbl 4151 KaXA0ro

paclwvpeHHble  curHana.
napameTpbl
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HononHut
enbHble
napameTp
bl

YacTota o6HoBeHusa

OTO MEHK MOXHO UCMONb30BaTh ANl UBMEHEHMSA YacTOTbI
06HOBNEHNA curHana. ATo 03Ha4YaeT 4acToTy, C KOTOPOM
3anpocbl OTNPaBnATCA Ha yaaneHHbin 6ok MODBUS
LSl CYNTBIBAHMA UM 3anucu 3HayeHus curdana. Korga
yacToTa ycrtaHoBneHa Ha 0, To 3anpocbkl modbus
VHULMMPYIOTCS MO TpeboBaHMI0 C UCNOSIb30BaHWEM
dyHKUMn cueHapua modbus_get signal_status, modbus_
set _output_registem modbus_set output_signal .

OTO TEKCTOBOE Nosie MOXHO NCMNOJb30BaTb AN YCTaHOBKMU
KOHKpPEeTHOro agpeca segomMoro YCTDOVICTBB 0114 3anpocos,
COOTBETCTBYHOLLKMX onpeaeneHHoMy curHany. 3HayeHne

Aapec BeaoMoro [OOIXHO 6bITb B AnanasoHe ot 0 go 255, a no ymonyaHuio -
yctpovicTBa 255. Ecnu Bbl U3MEHNTE 3TO 3HAYEHNE, PEKOMEHAYETCA
06paTnTbCS K pYKOBOACTBY yOaNeHHOro yCTponcTBa
MODBUS, 4to6bl NpoBepnTb €ro yHKLMOHANbLHOCTb NPy
M3MEHEeHNN agpeca BeOMOro yCTPOMCTBa.
Cuetunk nostopHoro | KonudectBo pas, koraa TCP-coeamHeHue Obino 3aKpbITO U
MOAKIMIOYEHUS NoJAKNIYEHO CHOBA.
CocrosHne
CocrtosiHne TCP-coeanHeHus.
coeanHeHns
Bpemsa mexny otnpaBkon 3anpoca modbus 1 nonyyeHnem
Bpems otknuka [ms] P y P P . y
oTBEeTa - 0GHOBNSAETCSA TONbKO NPU aKTUBHOMN CBA3MN.
KonnuyecTBo nony4eHHbIX NakeToB, coaepXaLllnx onbkm
OLwmnbku nakeTos y Aepxall
(Hanpumep, HeponyCcTUMas ANMHA, OTCYTCTBYHOLME
Modbus
JAaHHble, owmnbka coketa TCP).
Konunyectso 3anpocos modbus, koTopble He Noy4mnu
Tavim-ayTbl oTBeTa.
KonnyecTBo nakeToB, KOTOPbIE€ HE MOryT ObITb
He ynanocs

BbIINOJIHUTb 3arpockl

OTnpasBfieHbl N3-3a He0MyCTUMOIro COCTOAHUA COKeTa.

dakTnyeckas
yacrora

CpepnHsas yactoTa 06HOBMEHUSA CTaTyCca KIIMEHTCKOro
(BepyLuero) curHana. 3To 3Ha4YeHne nepecynTbIBaeTCA
Kaxapbli pas, Korga curHan nonyyaeT oTBET OT cepBepa
(v BEQOMOro yCTpPONCTBA).

Bce cueTunkm cuntatotca o 65535, a 3atem Bo3BpaluatoTes K 0.
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10.2. 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.

10.3. 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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10.4. 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
MHOpMaLUIo AN 3anycka COOTBETCTBYOLLMX (DYHKLMI, HANPUMep aBapuiiHOro
OCTaHOBa U Nepexofa B OrpaHNYEHHbIN PEXUM.

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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OononHut YnpaensatwoLliee cooblieHmne, nonyveHHoe ot MNJK 6e3onacHocTu, cogepXuT nHopMauuio
elbHble B Tabnuue Huxe.
napameTp

bl Curhan OnucaHune

ABapuitHasa oCTaHOBKa .
YTBEpXAaeT aBapunHy0 OCTaHOBKY CUCTEMBI.
no cucteme
3awmTHbIN cTon YTBEpXAaeT 3alUMTHbIN CTOM.
C6pacbiBaeT COCTOSIHME OCTAaHOBKM 3aLLnThl (Mpu
C6pocuTb 3aLUTHbIN nepexofe OT HU3KOro K BLICOKOMY B aBTOMaTU4ECKOM
cTon pexume), ecnv BXOA4 OCTaHOBKM 3aLUUTbI
npeaesapuTenbHO cOpoLLIEH.
YTBEepXaaeT OCTaHOB 3aLuThl, ecnn poboT paboTaeT B
aBTOMAaTU4YECKOM pexunme.
ABTOMaTNYECKMIN OCTAHOB 3aLUMThl AOSXKEH
ABTOMaTM4eckas NCMNofb30BaTbCA TOMLKO B TOM Clly4ae, ecim
OCTaHOBKa 3aLUnTbl CKOHcpurypmpoaHo ycTponcTtso 3-Position Enabling
(3PE). Ecnu yctponcteo 3PE He cKOH(UrypupoBaHo,
aBTOMAaTUYEeCKN OCTaHOB 3alUMTbl 4ENCTBYET Kak
00bIYHbI BXOJ OCTAHOBKM 3aLUMUTbI.
CbpacbiBaeT aBTOMaTU4YECKOE COCTOSIHUE OCTaHOBKM
C6poc 3aLWmThl (Npy Nepexone OT HU3KOro K BbICOKOMY B
aBTOMaTM4eCcKoro aBTOMaTU4YECKOM pEXMME), ECNU aBTOMAaTU4eCKne
OCTaHOBa 3aLUUThI BXO/bl OCTAHOBKM 3aLUUTbl NpeasapuTensHO
cOpoLueHbl.
. AKTMBMPYET Npeaenbl 6e30MacHOCTU B CHUXEHHOM
YMEHbLUEHHbIN pexXuM
pexume.
AKTUBMPYET PYYHOW UITM aBTOMATUYECKUI PEXUM
paboTbl. Ecnu koHdurypaumsa 6e3onacHoctu «Bbibop
Pexum paboThl paboyero pexnma Yyepe3 PROFIsafe» oTkntoveHa, aTo
nose A0XHO 6bITb ONyLLEHO U3 Co0bLLEeHMS
ynpaenenua PROFIsafe.
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OononHut CoobLuieHre o cocTosHuM, oTrnpasneHHoe Ha MNJTK 6e3onacHocTu, cogepXut uHopmauuio B

enbHble Tab
napameTp
bl

JMLe HuXxe.

CurHan OnucaHue

Po60T BbINONHSAET UK BbINOMHWN OCTaHOBKY
6e3onacHocTn KaTteropmu 0; XXecTkasi octaHOBKa nyTem

OctaHoBUTb poboTa B
HOPMarnbHOM 1
ynpasnsieMom
pexume.

Cton, koT1. 0
HeMefIeHHOro OTKNIYEHUS NUTaHUS pblyara u
asuraTenen.
Po6oT BbINOMHAET UMK BbINOMHWU OCTAHOBKY

Croi, Kor. 1 6e30naCHocvaaTeropMM 1; YnpaBnsiemas ocTaHOBKa,
nocre KOTOpoi ABUraTenun oCTaloTCs B BbIKITIOYEHHOM
COCTOSIHWM C BKJTIOYEHHBIMM TOPMO3aMMU.

Cton, KoT.

Po6oT BbinonHaeT nnu 3aBepLunn 6e3onacHyo OCTaHOBKY
KaTeropuu 2; Ynpasnsemasa 0CTaHOBKa, MOC/e KOTOPoW
OBUraTesiu OCTalTCs B COCTOSIHUN BKITHOYEHNS.

HapyweHue

Po6oT ocTaHoBMEH, NOTOMY YTO cUcTEMa 6e30MacHOCTU He
COOTBETCTBOBAsa YCTaHOBJIEHHbIM B HACTOsILLIee BpeMsl
npenenam 6e3onacHoCTy.

HewucnpaBHoCTb

Po6oT ocTaHaBnuBaeTcsi M3-3a HeNpeaBUAEHHO
UCKIIOYMTESIbHOM OLIMOKK B cucTeme 6e30MacHOCTy.

ABapuinHas
OCTaHoOBKa no
cucrteme

Pob6oT octaHaBnMBaeTcs U3-3a OAHOMO U3 CNEeAYLLNX
YCIOBUNA:

* nJIK 6e3onacHOCTU, NOAKNIOYEHHbIN Yepe3
PROFIsafe, nogrBepamnn aBapuinHyto OCTaHOBKY Ha
YPOBHE CUCTEMBI.

* moaynb IMMI, nogkntoYeHHbIN K 610Ky yrpaBrneHus,
yCTaHOBWIT aBapuUiHY OCTaHOBKY CUCTEMHOIO
YPOBHSI.

* 6nOK, NOAKMHYEHHbIN K KOHUTYPUPYEMOMY BXOLY
aBapuHOM OCTaHOBKM CUCTEMbI 6510Ka ynpaBneHus,
UMeeT aBapuiiHy0 OCTAaHOBKY CUCTEMHOIO YPOBHSI.

ABapuinHas
ocTaHoBKa poboTom

Po6oT ocTaHaBnmMBaeTcs U3-3a OAHOMO U3 CreayoLmX
yCrnoBui:

* Haxarta KHonKa aBapuiHON OCTaHOBKM NOABECHOrO
nynbta o6yyeHus.

* HaxaTa KHonka aBapuiHOro oCTaHoBa,
NoaKmtoYeHHas K HeHacTpamBaemMomy BXoay
6e30nacHoOCTU aBapuiiHOro octaHoBa poboTa Ha
6roke ynpaBneHus.

3alUuUTHbIN cTOM

Pob6oT octaHaBnMBaeTcs n3-3a 0O4HOIO U3 CreayoLLmX
YCIOBUNA:

* 3awwmTHbii MK, nogkntodyeHHbINn Yepe3 PROFIsafe,
NOATBEPANI OCTAHOB 3aLUUTHI.

* Bnok, noaknio4eHHbIN K HEKOHPUTYpUpyeMomy
BXOZY 3aLUMTHOro cTornopa 651oka ynpasneHus,
yTBEpPAVN 3aLLUMTHbIN CTONOP.

* YCcTponcTBO, NOAKIIOYEHHOE K KOHUIyprupyeMomy
3awmTHOMY BXoAy 6roka ynpaBneHus,
NoATBREpAUAC 3aLLUTHBLIA OCTAHOR

PyKOBO,EI,CTBO nonb3

oBaTtend

194 U
CurHan cooTBeTCTBYeT ceMaHTike copoca 3awmThl. s

cbpoca 3Toro curHana LosxHa Ucrnonb3oBaTbCsA
CKOHUrypmpoBaHHas pyHKuMa cbpoca ocTaHoBa
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HononHut
enbHbIe CurHan OnucaHne

napameTp PoboT octaHaBnueaeTcs, NOTOMY 4YTO OH paboTaeT B
bl ABTOMaTUYECKOM peXnMe 1 n3-3a OQHOI0 U3 CreayrLmnx
yCroBui:

* 3awuTHbiv MJTK, NoaKnoYeHHbIn Yepes
PROFIsafe, nogTBepann aBToMaTM4E€CKNin OCTaHOB

3alunThI.
* YcTpoincTBO, NOAKMYEHHOE K aBTOMaTUYECKOMY

ABTOMaTMN4YeCKas HacTpaMBaeMoMy 3amUTHOMY Bxoay 6roka

OCTaHOBKa 3alUnThI ynpaeneHus, NOATBEPANIIO aBTOMATUYECKUI

3aLUUTHbIN OCTAHOB.

CurHan cooTBeTCTBYeT CeMaHTuKe cbpoca 3almTbl. Ons
cbpoca 3Toro curHana AosnxkHa MCrnonb30BaThCA
CKOHbUryprpoBaHHasi dyHKLMA cbpoca ocTaHOBa
3aWuThl

PROFIsafe nogpasymeBaeT ucnonb3oBaHne yHKLUUN
cbpoca 3aWuUTHbLIX Mep

PoboT ocTaHaBnmMBaeTcs, NOTOMY YTO OH paboTaeT B
py4YHOM pexuMe 1 n3-3a 04HOro U3 creayoLmX yCIoBUiA:

* Bbl ucnonbayete 3PE TP, n HM ogHa U3 KHOMOK He
3PE Stop HaXoMTCS B CPEAHEM MOJIOXEHNN.

* Tpexno3nuMoHHOE YCTPOWCTBO, NOAKIIOYEHHOE K
KOHhMrypmpyemMomy 3alumTHoMy BXxoay 6noka
ynpaeneHus, nogTeepaunno octaHos 3PE.

MHavkaumsa Tekylero pexuma pabotbl poboTa.

Pexum paboTbl OTOT pexmM MoXeT BbITb: 0TKIo4YeH (0), aBToMaTUYECKUI
(1) vnu py4uHon (2).

OrpaHuyeHns 6e30nacHOCTU B CHUXEHHOM PEXMME B
HacToslLLee BpeEMS aKTUBHBI.

AKTUBHbIN Habop npeaenos 6e3onacHOCTU.

9710 moxeT 6bITb: Normal (0), Reduced (1) nnu Recovery

YMEHbLUEHHbIV PEXUM

YcTaHoBNEH aKTUBHbIN

npenen
pen 2).

Po6oT aBuxeTtca. CumtaeTcs, 4To poboT ABMXETCSH, eCnn
LBuxywmncsa pobot Kakoe-nmbo cousieHeHne nepemMeLL,aeTcs Co CKOPOCTbio

0,02 pag/c.

Po6oT HaxoamTca B COCTOAHMM MOKOSA (poboT He
Be3onacHoe

,CI,BVIFaeTCFl) 1 B NOJTOXKEHUMN, OI'Ipe,EI,eJ'IeHHOM KakK
noJsioXeHue goma

6e3onacHoe AoMallHee MofoXeHe.
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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.

Be3onacHocTb

Mpenenel poboTa

KoHpurypaums v
Mpenens Ans
couneHeHs
MnockecTy

Afpec HasHadeHNa

ML T KoHTpo paboviero pexuma
WHET pyMeHTa

Hanpasnere
WHETpymMenTa

B/B

AnnapaTHoe
obecnesdeHre

PROFIsafe

Be3on. MexoHoe

TpeXMOSULMOHHLIA

—

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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10.5. 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.
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1.ABapunMNHbIe CUTYaA NN

Onucaxue 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.

11.1.ABapnitHasa ocTaHOBKaA

OnucaHue ABapuiiHbIi ocTaHoB uUnn E-stop — 3To KpacHasi KHoMka Ha NOABECHOM MNyrbTe 00y4YeHus.
KHonka aBap1inHOro octaHoBa NO3BOJISIET MTHOBEHHO MOJIHOCTbI0 OCTAHOBUTb
OBuxeHue poboTa. HaxaTtne KHONKM aBapMnHOro oCTaHoOBa NPMBOAMUT 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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2. NMepemew,eHne 6e3 NUTaHNA NPUBOJOB

OnucaHue

B penkux criyyasix aKCTpeHHbIX CUTYaLMi, Koraa nogaya nutaHms pobota HEBO3MOXHa
nmbo HexenaTtenbHa, MOXHO UCMOJb30BaTb NPUHYAMTESNbHbIA 06paTHbLIN X0 Ans
nepemMeLLeHns MaHUnynsaTopa.

YUT06bI 3aeMCTBOBATL NPUHYAUTENbHBIA 06paTHBIN X0, HE06X0AMMO NEPEMECTUTb
COuYNieHeHUe, TONMKHYB UK NOTAHYB MaHUNynaTop poboTa ¢ 60nbLuoi cunoit. TopMo3s
KaX0ro Co4NIeHeHNS OCHaLLEeH PPUKLMOHHON MydTOM, obecneyvmBaloLen ABUXEHNE
Npu BbICOKOM KPYTSALLEM MOMEHTE.

MpuHyaMTENbHBIN 06paTHBIN X0 TPebyeT 6ONbLION CUIbl Y HE MOXET ObiTb BbINOSTHEH
OHMM YenoBeKoM. B cnyyae 3axartusi Ang npuHyauTENbLHOro 06paTHOro XoAa Hy>XHO
Kak MUHUMYM [1Ba YernoBeka. B HekoTopbIx cnyyasx ans pa3bopku MaHunynatopa
poboTa TpebyeTcst Kak MMHMMYM [Ba YesfloBeka.

é MPEOYNPEXOEHUE
Pucku, cBsizaHHble C NONIOMKON MNn nageHnemM MaHunynstopa pobora,

okasaBLuerocs 6e3 noaaepXku, MoryT NPUBECTU K TpaBMaMm 1 CMEPTH.

* [epep oTKMOYEHNEM NUTAHMS O0GecneYbTe NoAAepPXKY
MaHunynaTopa po6oTa.

YBEOOMITEHUE

PyyHoe nepemelleHne MaHunynsaTopa poboTa npegHa3HauyeHo TONbKO
[Ns 3KCTPEHHBIX CIyYaeB 1 Texobenyxnsanus. MNepemelleHne
MaHunynaTopa po6ota 6e3 Heo6X0AMMOCTM MOXET NPUBECTU K
NMoBPEXAEHWI0 UMYLLLECTBa.

* Y106bI pO6OT MOF ONpeaennTb CBoe UCXoAHoe hnsnyeckoe
NOJIOXEHWE, OrpaHMybTE NepemelleHne couneHeHmn 160
rpagycamum.

* He nepemeLuainTte couneHeHus 6onblue, YeM HEOOXOAMMO.
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11.3. P exkxumbl

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.

PykoBofacTBo nonb3oBaTerns 200 UR16e

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



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

R
UNIVERSAL ROBOTS

lMepeknioyeHune

pexumoB

Pa6ounin pexum BpyuHyio ABTOMaTU4YECKUIA
CBoboaHbIN NpuBop, X *
MepemelleHne poboTta co cTpernkamu « .

Ha BKnagke «[epemelleHne»

PepakTtupoBaTtb & COXpaHUTb

X
YCTaHOBKY nporpammbl &

MoHnxeHHasn .
BbinonHeHne nporpamm "

CKOPOCTb
3anyctutb nporpammy ¢ BblopaHHOro «

yana

* TONbKO NpU OTCYTCTBUMU CKOH(OUIYPMPOBAHHOIO TPEXMO3ULMOHHOIO YCTPOMCTBA
BKJTOYEHNS.

** Mpwy CKOHUIYpUPOBaHHOM TPEXMO3ULMOHHOM YCTPONCTBE BKITHOYEHUSI pO6OT
(YHKLMOHMPYET B PYYHOM PeXMME Ha MOHUXEHHOW CKOPOCTU, €CIN He
aKTVBMPOBaH BbICOKOCKOPOCTHOM PYYHOWN PEXUM.

A

NPEQYNPEXOEHUNE

* I'Iepe,u, nepexonom B aBTOMaTU4ECKUI PEXNM q)yHKLl,VIOHI/IpOBaHI/Ie
NMPUOCTAHOBJIEHHbIX MepP NPeaoCTOPOXHOCTN AO0JTXHO ObITb NMOJTHOCTbIO
BOCCTaHOBJIEHO.

* [lo BO3MOXHOCTM py4HOI pexum criefyeT UCMofIb30BaTb TOMbKO Nocne
TOro, Kak BeCb NepcoHarn nepemMecTusics 3a npeaerbl 3alyUWLeHHoro
NMpOCTpaHCTBa.

* Ecnu ncnonb3yeTcs BHELHWI NepeksioyaTesb PEXUMOB, ero
HeobX0AUMO PasMeCcTUTb 3a NpeaenaMm 3aLMLLEHHOTO NMPOCTPaHCTBRa.

* [loka akTuBEH aBTOMaTUYECKNI PEXUM, 3aMnpeLLaeTcs BXOAUTb B
3aLUMLLEHHOE MPOCTPAHCTBO MU HAXOAUTLCS BHYTPU HEFO — eCIN HE
MCMoNb3yeTcA 3aLLuTa Unm NpuoXeHne Afisi COBMECTHOM 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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11.3.1.PeXnmBoCCTaHOBNEHUA

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 100 H
[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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11.3.2.06paTHbIM Nnpoxon,

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.
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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.

PykoBoacTBO nonb3oBaTens 208 UR16e

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



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

R
UNIVERSAL ROBOTS 12. TpaHcnopTMpoBKa

12.TpaHCNOPTUPOBKA

OnucaHue TpaHcnopTMpoBKY poboTa HeO6X0AMMO NPOU3BOAUTL TOSILKO B OPUTMHANBHOM
ynakoBke. Heo6xoAMMo XpaHWUTb YNaKOBOYHbIN MaTepuar B CyXoM MeCTe, eCJi1 Bbl B
JanbHeleM XoTuTe nepemMectuTb poboTa.
Mpu TpaHCcnopTMPOBKe poboTa U3 YyNakoBKM B MECTO YCTAHOBKM AepXute
opHoBpeMeHHo obe Tpybbl MaHunynaTopa poboTta. 3admkeupyite poboTa oo
OKOHYaTesIbHOM 3aTAXKM BCex 6ONTOB KpensieHns B OCHOBaHUM po6oTa.
MoaHumanTe 6oK yNpaBneHns 3a ero pyKosiTKy.

é NMPEAYNPEXAEHUE
HenpasunbHbI NOABEM 1 NCMOMb30BaHWE HEMOAXOAALLErO NOALEMHOIO

060pyaoBaHMA MOTYT NPUBECTM K TPaBMe.

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

* Bocnonb3ynteck cooTBETCTBYOLWMM 060pYyAOBaHMEM A1 NOABLEMA.

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

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

YBEOOMITEHME

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

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

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

OTkas ot Universal Robots He HeceT 0TBETCTBEHHOCTU 3@ KaKoW-Nnobo yLiep6, BO3HUKLLNIA B
OTBETCTBEHHOCTU  pe3yrnbTaTe NepeBo3kn 060pynoBaHUS.
PekomeHpaLmm no TpaHCNopTUPOBKe 6€3 ynakoBKM MOXHO MOCMOTPETb Ha
CTpaHuue universal-robots.com/manuals.
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OnucaHue

KomnaHusa Universal Robots pekomeHayeT Bcerga TpaHCnopTupoBaTth poboTa B
OpUrMHanNbHON yrakoBKe.

CnepoBaHve pekoMeHZauusM No3BonseT CHU3UTL HexernaTenbHble Bubpauum B
COYUSIEHEHUSIX U TOPMO3HbIX CUCTEMAX M COKPATUTb BpaLLEHNE COYNEHEHN.

Ecnu poboT TpaHcnopTupyeTtcst 6e3 opurMHanbHom ynakoBku, cobrofgainTe crnenytoLume
pekomMeHaaunm:

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

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

M 3aerHVITe NMpuUKpernJjieHHble pa60qme OpraHbl XeCTKO Mo TpeM OCAM.

TpaHcnopTupoBKa H
\
\

Cnoxwute poboTa. fﬁ \

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

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

12]1. X paHeHne nogBecHOronyabTta oby4yeHus

OnucaHue

OnepaTopy He06X0AMMO HETKO NOHMMATb, KaK AeCTBYET KHOMKa aBapuHOro ocTaHoBa
Ha nogBecHOM nyJsibTe 06yyYeHusi Mpu ee HaxaTuu. Hanpumep, nyTaHnLa MOXeT
BO3HWKHYTb MPU YCTAHOBKE C HECKONbKMMMU poboTamu. [LorxHO 6bITb 04EBUAHO, HTO
OCTaHaBMMBaeT KHOMKa aBapuiHOro OCTaHOBa Ha NOABECHOM NyNbTe 00yYeHUst: BClO
YCTaHOBKY UJIM TOMbKO NOAKIMHOYEHHOTO K Hel poboTa.

Ecnun Bo3aMoxHa nyTaHuua, XxpaHuTe NoABecHo NynbT 06y4eHUs Tak, YTobbl KHOMKa
aBapuIHOro OCTaHoBa He Obina BMAHa 1 HEe MOrfia UCMONb30BaThCS.
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13.06cny»XMBaHUE N PEMOHT

OnucaHue

MpoBepky o6opyanoBaHus, TexobcnyxmBaHme n KanubpoBKy HEO6X0AMMO NPOBOANTL 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

npu

obcnyxuBaHum

A

A\

Mocne ycTpaHeHusi Hemnonaaok, NpoBeAeHUst TeXobCnyXnBaHus UM pemMoHTa
HeobXxoAMMO NPOBEPUTDL BhINONHEHNE TpeboBaHun 6e3onacHoctn. Cobnogante
HaLMoHanbHble (pernoHanbHble) HOpMaTUBHO-MPaBOBbIE aKTbl M0 6€30MacHOCTU.
Takxe He06X0AMMO NPOBEPUTL U NOATBEPAUTL HAZNEXaLLYH paboTy BCEX HAaCTPOeK
yHKUMIN 6€30MACHOCTM.

Llenbto TexobenyXmBaHUst U peMoHTa siBNsieTcs obecrneyeHne Hagnexalen paboTbl
CUCTEMBI.

Mpwu BbINONHEHNM paboT ¢ MaHMNyNATOpoM poboTa unu 6nokom yrnpasneHus
Heobxoanmo cobntoaaTth ykasaHHbIe HUXe npouenypbl 1 Mepbl 6e3onacHoOCTH.

MPEOYMNPEXOEHWNE

HecobntogeHne nepeyuncrnieHHblX HUXe npaBui TEXHUKM 6€30MacHOCT MOXET
NPUBECTU K TPaBMe.

* OTcoeamHnTe ceTeBON kabenb OT HUXHeEW YacTy 6rnoka ynpaBneHns ans
nonHoro obectounBaHuna. OTKITIOUMTE OCTalNbHblE UICTOUYHUKMN Hepruu,
NOAKIIOYEHHbIE K MaHUNYNATOpPY poboTa nnu 610Ky ynpaBneHus.
MpumnTe HeobxoanMble Mepbl NPEAOCTOPOXHOCTYN ANS
npenoTepalleHna BKI4YeHna nnTaHna CUCTeMbl MHBIMU ML @MU Ha
BpEMS PEMOHTA.

° I'Iepep, NOBTOPHbLIM BKJTHOYEHUEM NNUTAHUA CUCTEMbI NPOBEPbTE
3a3emMiieHune.

* B cnyvae pasbopa KOMNOHEHTOB MaHunynaTopa poboTa unu 6roka
yrnpaBfieHns 03HAaKOMbTECH C TPEBOBaHUSAMM K 3aLLMTe OT CTAaTUYECKOrOo
3MIeKTpMYyecTBa.

* W3berante nonagaHus Boabl U Nbin B MaHUNYJATOP po60Ta unu 6nok
ynpaBJieHUA.

NMPEAYNPEXAOEHUE: ANEKTPUYECTBO

Pas6bopka nctoyHmka nuTaHus 61oka ynpaereHus cpasy Nnocre BbIKMoYeHUs
MOXET MPUBECTU K TPaBMe B pe3yfibTaTe NOpPaXeHUs SNIEKTPUYECKMM TOKOM.

* He pasbupaiiTe UCTOYHMK NUTaHUSI BHYTPY 610Ka yNpaBneHus: BbICOKOe
HanpsixeHue (0o 600 B) B UCTOYHUKE NUTAHUA MOXET COXPaHATLCA B
TeYeHMe HECKONbKUX HYacoB Mocre OTKMoYeHust 6roka ynpaBneHusl.
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13.1.NpoBepKka paboTbl TOpMO3a

OnucaHue Mepropunyecku npoBepsanTe TOPMO3HbIE XapakKTEPUCTUKM Ha yXyALIeHne. YBennyexve
BpeMeHM OCTaHOBa MOXET NoTpeboBaTh M3MEHEHUN B 3aLUMUTHBIX Mepax, a Takxe
N3MeHeHuI B ycTaHoBKe. Ecnn ncnonb3yoTtcsa dpyHKLumn 6e30nacHOCT BpEMEHU
OCTaHOBa U (UNN) PacCTOAHNA OCTAHOBA U OHU SBNAKOTCA OCHOBOW CTpaTErnmn CHUXEHNS
PVCKOB, TO KOHTPOJS1b Y TECTUPOBAHNE TOPMO3HbIX XapakTEPUCTVK NMPOBOANTb He
TpebyeTca: poboT OCyLLECTBNAET HeNpPepbIBHbIN MOHUTOPWHI aBTOMAaTUYECKM.

13.2.04MCTKAa MKOHTPONb MaHUNynaTopa poboTa

OnucaHue B pamkax peryfisipHoOro TEXHMYECKOro o6CnyXnBaHns MaHunynaTopa po6ota MOXHO
NMPOBOANTb YNCTKY B COOTBETCTBMU C PEKOMEHAALMSIMU A@HHOTO PYKOBOACTBA U
Tpe6GoBaHNAMUN MECTHbIX HOPMATUBOB.
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MeToabl YT06bl yOanuTb nbifb, rpsA3b U Macno ¢ MaHunynaTopa po6oTa v (Mnun) NoaBecHoro nynbTa
OYUCTKMN 06y4eHUs, UCMOoSb3yiTe TKaHb U OAHO U3 YNCTALLMX CPEACTB, OMNUCaHHbIX HIXE.

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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Q NMPEAYNPEXAEHWME
Cma3ka asnaetca pa3gpaxutenem n MOXeT Bbl3BaTb annepruieckyto

peakumio. KOHTaKT co CMa3KoM, ee BOblIxaHue Unu npornatbiBaHme MoryT
BbI3BaTb 3aboneBaHne nnu Tpaemy. Bo nsbexaHve 3aboneBaHuin u TpaBmM
cobntogaiTe crnegytowme npasuna:

* MOAIrOTOBKA:
* O6ecneybTe HaanNeXxallyo BEHTUNALMIO NOMELLEHUS.

* Papomc p060TOM N 4YncTalmmMmmn cpeacresamm He JOJ1XHbI
HaxogouTbCA efa n HannTKu.

* MobnunzocTn gonxeH 6bITb NYHKT ONA npoMbIiBaHUA rnas.

* MoprotoebTe Heobxoanmble CU3 (nepyaTku, cpeacTsa 3aWwmThl
rnas).

* CPEOCTBA 3AWMNTHI:

* Vcnonb3ynTe 3alMTHbIE NEpYaTKN: MacrioCTONKue nepyaTku
(HUTPWN), HENPOHULL@EMbIE U YCTOMUYUBBLIE K BO3AENCTBUAM,
VMEIOLLMM MECTO Mpu paboTe C COOTBETCTBYHLLUMMU
BeLlecTBaMMu.

* YtobbI npeaoTBpaTuTb CJ'Iy‘-IﬁI;IHOG nonagaHne cCMa3ku B rnasa,
pekomMmeHayeTCcd NCnosib3oBaThb CpencrtBa 3allUThbl rnas.

« HE JONYCKANTE MONAOAHUA CMA3KW BHYTPb OPIFAHU3MA.
* BbinonHaAiiTe cnegyolie pekomeHaauum:

® I'Ip|/| nonagaHnn CMa3kn Ha KOXY I'IpOMOVITe KOXY BOOOWN U
MArKUM YNCTALLMM CpenCTBOM.

* B cnyyae KoxHoW peakumm obpatutech 3a MeauLUHCKOW
MOMOLLBHO.

* [pu nonagaHuy cMasku B ria3a BOCMOSb3yNTECh MYHKTOM AJ1si
NMPOMbIBAHMSA FN1a3 U 06paTUTECh 3@ MEANLMHCKON MOMOLLbIO.

* I'Ipm BAbIXaHNWN NapoB Ui nonagaHnn CMa3kn BHYTPb
obpaTnTechb 3a MeAULIMHCKON MOMOLLLbHO.

* [Nocne cma304HbIX paborT:
* OuncrtuTte 3arpA3HeHHbIe paboune NoOBEPXHOCTH.

° yTVIJ'IVISVIpyVITG NCNOJ1Ib30BaHHbIE OANA OYUCTKU TPANKN U 6ymary
cornacHo yCtaHOBJ1€HHbIM NMpoueanypam.

* He ,D,OI'IyCKaVITe KOHTaKTa CMa3kKu Cc 4ETbMU N XNBOTHbIMU.
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MnaH npoBepkn B Tabnuue H1Xe NpUBeSEH CMUCOK MPOBEPOK MO TUMNaMm, pEKOMEHA0BaHHbLIM

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

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

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

0 MpoBepka B X
NAOCKMX KoneL,

OcTtaHoBUTb MpoBepka B X

poboTa B kabens poboTa

HOpMarnbHOM 1

ynpaBnsieMom

pexume.

3 MpoBepka B X
NOAKIHOYEHMSA

kabens poboTa

4 lMpoBepka () X
6onToB
KpenneHus
MaHunynsTopa
po6orta *

5 [MpoBepka () X
6onToB
KpenneHus
WHCTpyMeHTa *

6 Kpyrnasictpona | @ X
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UNIVERSAL ROBOTS

lMnaH npoBepku
MaHunynaTopa @
poboTa

YBEAOOMIEHUE

YuncTtka maHunynaTopa poboTta cxaTbiM BO34YXOM MOXET NOBpeauTb
KOMMOHEHTBbI.

* Hu B Koem Ccny4ae He VICI'IOJ'Ib3yI7ITe cxXatbln BO34YyX OJA YNCTKU
MaHUnyndaTopa.

M5:5.51x1 Nm

\EMG:MM Nm

M6:7.51 Nm
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—_

MnaH npoBepku Mo Bo3mMoXHOCTU NnepemecTute maHunynatop pobota B HYJIEBOE nonoxeHue.

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

poboTa
MpoBepbTe Kabenb Mmexay 6510KOM ynpaBneHns 1 MaHUnynaTopoM poboTa Ha

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

MpoBepbTe NpaBUIILHOCTb 3aTAXKM 60TOB chriaHua Ania NoacoeanHeHUs
WHCTPYMEHTA.

6. TlNpoBepbTe NNOCKME KOMbLia Ha NpeAMeT U3HOCA U MOBPEXAEHUN.

* WN3HoweHHbIe n noBpexaeHHble 3aMeHuTe.

YBEOOMIMEHME

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

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

2. TlepemelleHne MaHunynsTopa poboTa B pexume cBo60AHOIo NpuBoaa:

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

KHonka nutaHms KHonka 3PE

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

:

=

®

@
:

=

4. Yb6eautecb, YTO MaHMNynNATOp poboTa MOXeT noaaepXxunBaTb CBOe NonoxeHue 6e3
Heob6XxoAMMOCTM NOAAEPXKM UK aKTUBaLMW CBOGOAHOIo NpuBoaa.
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13.3.BKnagka «XypHany»

OnucaHue

MokazaHua n
Harpy3ka Ha
COuUNneHeHue

XypHan

Ha Bknaake Log oTo6paxaeTcs nHcopmMaumsa o MaHunynsaTope poboTa v 6rioke
ynpasneHus.

Mokazanna

Harpyaxa na counenenne

Tewmn. koHTpoatepa 24.0 °C 0 OcHosaHve oK s 008 - s

Hanpskenne ceTn 48,08 1) Nneso oK = 008 4

2) NlokoTb oK —_— 008

02
s 008 2 I

Cp.nuTaHue poboTa 0BT —_—
Tok 0.0A 3)3anscTeel 0K —
Tok BBOAE-ELIEOAE 0.0A 4)3anmcTee 2 OK =i 008

008

5) 3anAcTbe 3 oK —Ln_ N I 0

ToK HHCTPYMEHTS 0 ma

Myphan
s (0] [2] [E] 1@

A 20250220 23:34:09.057 Palyscops core ~

2025-02-24 23:34:06

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.

PyKOBOﬂ,CTBO nonb3oBaTend
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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:
* ABapwuiiHas ocTaHOBKa
* 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).

UR16e
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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.

PykoBoacTBO nonb3oBaTens 220 UR16e

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



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

R
UNIVERSAL ROBOTS 13. O6CnyXuBaHne 1 peMOoHT

13.4. MeHeaxXep nporpamMm M 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.

2P M K

nnnnnnn orpamma  Yerawomka Mepsmewsnns BB HKypran

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.

Mporpaua

~ | OnucaHme I»
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

UR16e 223 PykoBoacTBO nonb3oBaTtens



R
13. O6cnyxuBaHne U pEMOHT UNIVERSAL ROBOTS

13.5. 1 ocTyn 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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14.YTnnunsauyuma v okpyrKatlwana cpeaa

OnucaHue Y1unuzsauma poboTos Universal Robots fonxHa NpoBoAMTLCA B COOTBETCTBUM C
NPYMEHMMbIMU HaLMOHannbHbIMY 3aKOHaMW, HOPMaTMBHO-MPABOBLIMW aKTaMu U1
ctaHpaptamu. OTBETCTBEHHOCTb 3a 3TO JIEXUT Ha BragenbLe poboTa.

M3rotoeneHue pobotoB UR ocyLiecTBnseTcs B COOTBETCTBUM C TpeboBaHUsIMU MO
OorpaHV4YeHHOMY MCMOJSIb30BaHMI0 OMacHbIX BELLECTB COrfacHO EBPOMNENCKON OUPEKTMBE
RoHS 2011/65/EU. Ecnu po6oT (MaHunynaTop poboTa, 610K ynpaBneHusi, NoABECHOMN
nynbT 06y4yeHnsn) Bo3BpaLlaeTcs B komnaHuto Universal Robots (JaHust), To yTunusaumto
ocyuwiectensieT Universal Robots A/S.

Pacxogbl no ytunusauumn po6otoB UR, peannsaumsi KOTOPbIX OCYLLECTBAETCA Ha pblHKE
IaHnn, npegonnaveHsl komnaHunen Universal Robots A/S B pamkax cUCTeMbI
OTBETCTBEHHOCTM AaTCKMX npoussoautenei. imnopTepbl B CTpaHbl, Ha KOTOpbIe
pacnpocTpaHaeTcs gencresne Esponerickon aupektuebl WEEE 2012/19/EU, gomnxHsl
CaMOCTOATESbHO BbIMOMHUTbL PErMCTPaLNIO B HaunoHanbHoM peectpe WEEE ux cTtpaH.
CymMma pacxofoB, Kak npaBuso, cocTaBnsieT MmeHee 1 eBpo Ha kaxaoro poboTa.

Cnuncok HaumoHanbHbIX peecTpoB NpuBeaeH 3aeck: https://www.ewrn.org/national-
registers.

Cwm. pokymeHThl o 3anpocy «Global Compliance» 3pechk: https://www.universal-
robots.com/download.
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14. YTunusaums v okpyxatouias cpega UNIVERSAL ROBOTS

BellecTBa,
ucnosnb3yemble B
pob6otax UR

MaHnunynsTtop po6oTa

Tpy6bl, hnaHeL, OCHOBaHWSA, KPOHLUTENH AN KPENNEHUS UHCTPYMEHTA:
aHOAMPOBAHHbIN aNtOMUHUNA.

Kopnyca couneHeHunin: antoMUHNUIA ¢ NOPOLLKOBBIM MOKPbITUEM.
UepHble ynnoTHUTEeNbHble KonbLa: AEM-peauHa.

* [ononHUTenbHOE KOHTAKTHOE KOJbL,0 Mo, YEPHOWN NOJIOCOM:
JINTON YEepPHbIV NNAacTUK.

TopueBble 3arnyLKu, Kpbiwku: nnactuk PC/ASA.

MHble MexaHn4ecKne KOMMOHEHTbI (BUHTbI, FaiKK1, NPOKMaaKn U T. 4.):
cTanb, NaTyHb U NAacTuK.

)KFyTbI MeHbIX NPpOoBOAOB N NHblE MEXaHUYECKNE KOMIMOHEHTDI (BI/IHTbI,
ramkm, NpoKNagkKn n T. Ll,.): CTanb, NaTyHb N NJ1AaCTUK.

CouneHeHuss MmaHunynsaTopa po6oTa (BHyTpeHHUE)

LecTepHu: cTanb 1 cMaska (nogpobHee — B PykoBoacTBe Mo
obcnyxunBaHuio).

Lsuratenu: xeneaHbin cepoevyHunk ¢ meaHbiMu nNpoBogamMu.

)KFYTbI MeOHbIX NPOBOAOB, NeYaTHble MiaThbl, Pa3finvyHbl€ 3J1IEKTPOHHbLIE U
NHble MeXaHU4€CKNE KOMIOHEHTDI.

YNNOTHEHUSI COYNIEHEHMI U YNIOTHUTENbHBIE KOMbLia cogepXxar
HebonbLoe konnyecTBo NPAC, KOTOpbIN ABNSIETCA COEAUHEHNEM
MTP3 (n3secTHoro kak Teflon™™),

Cma3sKa: CMHTeTUYECKOE 1 MUHepasbHOe Macro C 3aryctTutenem
(komMnneKcHoe NMTUEBOE MbIsio 6o MoyeBuHa). CoaepXUT MonNnGaeH.

* B 3aBUCKMMOCTM OT MOZenu 1 AaTbl NPOM3BOACTBA LIBET CMA3Ku
MOXET ObITb XeTbIM, MyPrypPHbIM, TEMHO-PO30BbIM, KPACHbIM
UIn 3e5eHbIM.

* Mepbl NPefoCTOPOXHOCTM U NacnopTa 6e30MacHOCTM CMa3Ku CM.
B PykoBogcTee no 06cnyXuBaHuio.

Brok ynpaeneHus

Kopnyc: cTanb ¢ NOPOLUKOBbIM MNOKPbITUEM.
* CraHaapTHbIN 610K ynpaBreHus.

KoXyx 13 NMCTOBOro antoMuHus (BHYTpU kopnyca). Takxe BbICTyNaeT B
kayecTBe koxyxa ona OEM-koHTponnepa.

* CraHpgapTHbIi 6nok ynpaenenus u OEM-koHTponnep.

)KFyTbI MeEOHbIX NPOBOAOB, Ne4YaTHble MJiaTbl, Pa3findyHbl€ 3J1IEKTPOHHbIE
KOMITOHEHTbI, MJ1aCTUKOBbIE Ppa3beMbl U MHbIE MEXaHNYECKNE
KOMIOHEHTbI (BVIHTbI, ramku, NPOKNagKn n 1. D,.)Z CTalb, NaTtyHb "
nnacTuk.

Jlntnesas 6aTapes ycTaHOBMeHa Ha neyaTHon nnate. VIHCTpyKumm no ee
n3Bfie4yeHnto cM. B PykoBoACTBE Mo 06CNyXNBaHUIO.
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15.0ueHKa puUcka

Onucaxue [ns npunoxeHns Heo6xoanmMo 06513aTesIbHO NPOBECTM OLLEHKY pucka.
OTBETCTBEHHOCTb 3@ OLIEHKY PUCKOB NMPUIIOXEHWs Bo3naraeTcsa Ha cbopluvka.
Monb3oBaTesb TakxXe MOXET GbiTb COOPLLMKOM.

Pob6oT npeacraenseT cobon 4aCTUYHO YKOMMIEKTOBAHHOE 060pyA0BaHNE, MO3TOMY
6e30nacHOCTb NPUNoXeHns poboTa 3aBUCUT OT UHCTPYMEHTOB, pabounx opraHoB,
NpenaTCTBUIA 1 MHoro obopyaoBaHusa. CTopoHa, BbiNonHAwLWwaa cbopKy, A0MKHa
NPOBOAUTbL OLIEHKY pucka cornacHo ctaHgaptam ISO 12100 n ISO 10218-2.
JononHutenbHble pekoMeHAaLUmMmn ons NpusioXeHnii COBMECTHOM paboTbl MOXHO HaNTH
B TEXHUYECKUX xapakTepuctukax ISO/TS 15066. Mpu oueHke prcka AONXHbI ObITb
paccMOTpeHbI BCe 3af,a4u Ha MPOTAXEHMM BCEro BpEMEHM paboThl MpUnoxeHns poboTa,
BKIlOYas cneaytoulee:

* 00yu4eHue poboTa BO BpeMs HACTPOWMKM NPUIOXeHUst poboTa 1 NoAroTOBKK ero K
paborTe;

* MOUCK 1N yCTpaHeHune HeMCﬂpaBHOCTeﬁ;

* HOpMarlibHas paGOTa npunoXxeHnaA p060Ta.

Mepep, BkntoueHnem npunoxeHns poboTa B NepBbIit pa3 AonXHa NPOBOANTLCS OLIEHKA
puckoB. OLeHKa pUCKOB NpeacTaBnseT cobol ntepaTuBHbIN Nnpouecc. Mocne
hn3MYecKoin ycTaHOBKM poboTa NpOBEPbTE COEAMHEHUS], @ 3aTEM 3aBepLUnTe COOPKY.
YacTb OLLEHKM PUCKOB NpeAHa3HaveHa Ana onpeaeneHnst Haanexalmx HacTpoek
KOHpu1rypauum 6e3onacHOCTH, @ TakXe Heo6X0AMMOCTM B LONOSTHUTESNbHbIX KHOMKax
aBapuINHOro OCTaHOBA U (MNN) APYTruX 3aLLUTHBIX Mepax A1 KOHKPETHOrO NPUIIOXEHNS
poborTa.
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HacTtpoliku OnpepeneHune npaBusibHbIX HACTPOEK KOHUrypauum 6esonacHoCcTy ABMSeTCs
KOHuUrypavmm 0CO6EeHHO BaXHOW YacTbio NPy NOArOTOBKE NPUIOXeHNsi poboTa.
6e3onacHocTH HecaHKLMOHMpPOBaHHbIN A0CTYN K KOHUIypaLumm 6e30nacHOCTY A0MXeEH ObITb

npeaorBpaLlleH nyTem BKIMKOYEHNUA N HaCTpOl7IKl/I 3alunTbl MapoJjiemM.

é MPEAYNPEXAOEHUE
Ecnu He ycTaHOBUTL 3aLUMTy Naponem, 3To MOXeT NPUBECTU K

TpaBMe Unu CMepTy 13-3a LieSieHanpaBneHHoro uim
HenpeaHamMepeHHOro U3MeHeHUst HaCTPOeK KOHAUrypaumu.

* Ob6s13aTenbHO yCTaHaBNMBanTe 3aLUTy Naposiem.

* HactpoiiTe nporpaMmmy ynpaeneHunst naponsiMu, 4Toobl
[0CTYN 6bIN TONBKO Y ML, MOHUMAIOLLMX pe3ynbTaTt
BHOCMMbIX U3MEHEHWN.

HekoTopble (hyHKLMK, CBA3aHHbIE C GE30MACHOCTbLI0, CrieLmanbHO paspaboTaHbl Ans
COBMECTHOrO NpuMeHeHust poboTa. VX MOXHO U3MEHUTb C MOMOLLbIO HAaCTPOeK
KoHdurypaumm 6e3onacHocT. OHU UCMOMb3YOTCA AJ1st YCTPaHEHNs PUCKOB,
BbISIBIIEHHbIX B XOA,€ OLEHKN PUCKOB NMPUIOXEHNSI.

CnepytolLme orpaHUYeHNs BIMSIOT Ha paboTy poboTa 1 No3TOMY MOTryT NOBMUSITb Ha
nepeaady aHeprum YenoBeKy NOCPeACTBOM MaHunynsaTopa poboTta, paboyero opraHa
1 3aroTOBKM.

* OrpaHquHMe yCVIHVIl"'I N MOLLIHOCTM!. V|CI'IOJ'Ib3yeTCF| Ana YyMEHbLUEHNA
3aXMMHbIX CU U AaBIIEHUN, OKa3biBaeMbIX p060TOM B HanpasJieHnn
ABNXEHUA B Clly4dae CTONTIKHOBEHUN Mexay pO6OTOM nonepatopomMm.

* OrpaHuyeHne MOMeHTa. Vicnonb3yeTca AJ1si CoKpaLLeHWs BbICOKOM
nepexoAHO 3HEePruM 1 YAAPHbIX CUIT MeXAy po60TOM 1 onepaTopom nyTem
YMeHbLUEHMS cKopocTu poboTa.

* OrpaHun4eHune ckopocTu. Vicnonb3yeTcs ansa obecneyeHuns Toro, YTobbl
CKOpOCTb HaxoAunacb B HACTPOEHHbIX Npeaenax.

Cnep,yrou.me HaCTpOVIKI/I OpueHTaunn ncnonb3yrTCcA And npegoTepalleHna
onpepeneHHbIX OBUXEHWNIN N CHUXEHNSA BEPOATHOCTHU B3aMMOAENCTBUA YenoBeKa 1
OCTPbIX KDOMOK 1 BbICTYNOB.

* OrpaHu4eHue NomnoxXeHUs cousieHeHUs, JIOKTA U MHCTPYMEeHTa UK
pa6Goyero opraHa. Vcnonb3yeTcs A5t YMEHbLUEHUS! PUCKOB, CBA3aHHbIX C
onpepeneHHblX YactaAMun Tena — YTOOBbI npeaoTBpaTuUTb ABUXEHUE MO
HanpaBeHUIo K roroBe U Llee.

* OrpaHuyeHue opueHTauumn MHCTpYMeHTa unmn paboyero opraHa.
V|CI'IOJ'Ib3yeTCF| Ona ymeHbleHNA pUCKOB, CBA3aHHbIX C onpenerieHHbIMU
30HaMU N XapakKTepucTtukamum MHCTpyMeHTa (KOHLI,eBOFO NCNONMHUTENIbHOIO
opraHa) 1 3arotoBku — 4Tobbl OCTPblE KPOMKM bl HanpaBeHbl HE B CTOPOHY
onepaTopa, a BHYTpb, K poboTy.
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Pucku, cBA3aHHbIE HekoTopble dyHKLMM, CBSA3aHHbIe ¢ 6Ee30MacHOCTbIO, CrieLyanbHO pa3paboTaHsbl

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

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

CnegaytoLime orpaHMYeHnst BNUAIOT Ha BPeMsl 1 paccTosiHUe ocTaHoBa po6oTa,
YTO NO3BONAET 06eCneynTb BbINOSIHEHWE OCTAHOBA [10 AOCTUXEHUS
HacTpOeHHbIX Npeaenos. O6e HAaCTPONKM Takxe BNUSOT Ha CKOPOCTb po6oTa,
4TO NO3BOJIAET 06ecneunTb paboTy B Npeaenax KoHgurypaumu.

* I'Ipe,qen BpeéMeHu OCTaHOBAa. V|CI'IOJ'Ib3yeTCFI ana orpaHn4YeHnAa BpemMeHun
OCTaHOBa po60Ta.

* I'Ipe,qen pacCTOoAHUA OCTaHOBa. V|CI'IOJ'Ib3yeTCF| ana orpaHn4yeHunA
pacCcToAHNA OCTaHOBa p060Ta.

Ecnu ucnonb3ayetcs noboe 13 orpaHnyeHnii Boille, HE06XOAMMOCTU NPOBOAMUTb
neproanyeckoe TeECTUPOBaHME TOPMO3HbIX XapaKTePUCTUK BPYUHYHO HET:
cucTemMa yrnpaeneHns 6e30nacHOCTbI0 po60Ta OCyLLECTBIAET HEMPepPbIBHbIi
MOHUTOPUWHI aBTOMaTUYECKM.

Ecnu po60T yCTaHOBIEH B YCIOBUSX, MPU KOTOPbIX OMAacHOCTb HE MOXET BbITb B JOCTATOYHOM
CTEMNeHn yCTpaHeHa UMy pUCKM He MOTYT BbiTb JOCTAaTOYHO YMEHbLLIEHbI MYTEM UCMONMb30BaHNSA
BCTPOEHHbIX (DYHKLMI, CBA3aHHBIX C 6@30MacHOCTbIO (Hanpumep, B criyyae ornacHoro
WHCTPYMeHTa, paboyero opraHa Unu npoLiecca), To TpeByTca Mepbl NPeaoCTOPOXHOCTH.

é NMPEAYNPEXAEHWNE
OTcyTCTBUE OLEHKM pUCKa AN NPUOXEHUS MOXET MOBbICUTb PUCKM.

* O6sA3aTeNIbHO NPOBOAMTE OLIEHKY PUCKa MPUIIOXEHUS C yYETOM
NPOrHO3NpPYeMbIX PUCKOB U 06OCHOBaHHO NMPOrHO3MPYEMOro
HeAOoMNyCTYMOro UCMOMb30BaHuS.

[na COBMECTHbIX NPUIOXEHWIN OLEHKa pUCKa BKIHOYaeT B cebs
NPOrHO3MpyeMble PUCKK, CBA3AHHbIE C KOHTaKTamMu 1 060CHOBaHHO
NPOrHO3upyemMbIM HE[0MYCTUMbIM UCMOSNIb30BaHUEM.

OueHKa pucka [0XHa yunTblBaTh:
* TAXeCTb Bpeaa,
* BEpPOATHOCTb BO3HWKHOBEHUA PUCKA,

* BO3MOXHOCTb N36exartb ornacHom CuTtyauun.
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lNoTeHuManbHble KomnaHusa Universal Robots onpegenseT CnMcok BO3MOXHbIX 3Ha4YUTENbHbIX

onacHocTu onacHbIX CUTyauui, NPUBEAEHHbIN Aanee, Ha KOTopble LOXeH 06paTUTb BHUMaHue
cbopLuyK. B KOHKpeTHOM NpuUnoXxeHMn pobota MoryT UMeTb MecTo 1 Apyrue
3Ha4YMTENbHbIE OMAacHbIE CUTyauuun.

|_|Op63bl KOXW 06 OCTpble KpaA U OCTPbl€ KOHLbl MHCTPYMEHTa UJTN KOHLUEBOIo
MCMOJIHNUTEJIbHOIO opraHa 1 pasbemMa And MHCTPyMeHTa UJin KOHLEBOTo
NCMNOJIHUTENTbHOIO OpraHa.

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

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

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

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

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

HenpaBunbHasa HacTpoiika NnapameTpoB KOHUrypaLuun 6e3onacHoCcTu.

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

PyKOBOﬂ,CTBO nonb3oBaTend
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157.0nacHocTb 3aW,eMNeHmns

Onucaxue

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

é BHUMAHWE
Pa3melleHne poboTa B onpefeneHHbIX MecTax MoXeT co3aaTb

OMacHOCTb 3alleMiieHnd, KoTopada MOXeT NpnuBeCTu K TpaBme.

OnpeaeneHHbIM pabo4yum 30HaM [OSIXHO bbiTb yAer1eHo 0coboe BHUMaHne
OTHOCUTESTbHO Yrpo3 3alleMIIeHNS], CBS3aHHbIX C (hU3NYECKMMU CBOVICTBaMM
manunynstopa pobota. OfgHa 30Ha (crieBa) oTBeAeHa Mo paamnarbHble NepemMeLeHus,
rpyY KOTOPbIX COYNIEHEHME 3anacTbsa 1 HaxoanTcs Ha paccTosHum He meHee 800 Mm oT
OcHoBaHus poboTa. [pyras 3oHa (cripaBa) Haxoautcs B npegesniax 300 MM OT OCHOBaHUS
poborTa B criyHae nepemeLLeHusi o KacaTesibHOM.
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15.2.Bpema npacctoaHMe OCTaHOBKMU

OnucaHue
YBEOOMITEHUE

Bo3moxHo YCTaAHOBUTbL NOJIb30BaTENIbCKOE MaKCMaJlbHOE BpeMA N
paccTtoAaHmne oCtaHoBa COOTBeTCTByI'OLIJ.eﬂ KaTteropum 6e3onacHocTu.
B clny4ae ncnosib3oBaHnA Nosib30BaTesSIbCKUX HACTPOEK CKOPOCTb
nporpamMmmbl JUHaAMUYECKU perynmpyeTca, 4YTOObI COOTBETCTBOBATH
Bbl6paHHbIM npeaeribHbiIM 3Ha4eHNAM.

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

* Kateropus 0
* Kateropus 1

* Kateropus 2

WcnbitaHne couneHenma 0 npoBoAnnOCh C UCMONb30BaHNEM FrOPU30HTANIbHOIO
[ABUXEHMS, e OCb BpalleHus bblna nepneHaukynspHa ocHoBaHuio. Bo Bpems
UCMbITaHU counieHeHus 1 1 couneHeHnus 2 poboT crnefoBan BEpTUKANbHOM
TpaekTopuu, r4e ocb BpalleHusa Obina napannesibHa 3eMre, a OCTaHOB NMPOU3BOAWIICS
npv ABUXEeHUN poboTa BHUS.

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

LleHTp TaxecTn nofiesHow Harpy3ku — Ha praHLe Ans NoAcoeaNHEHNS UHCTPYMEHTa.

CouneHeHne 0
(OCHOBAHMWE)

0.10 —8— 100% extension
—8— 66% extension
0.08 —8— 33% extension
PacctosaHue '
ocTaHoBa B £ 0.06
[0
0, o
meTpax npu 33% £ 0.04
oT 16 kr a
0.02
0.00
33 66 100
Speed [%]
PaccTtosanue
OCTaHOBa B 0.12 1 =@ 100% extension
-8~ 66% ext i
MeTpax npu 0.10] = 35% extension
66% o1 16 kI
—0.08
E
$0.06
C
I
@ 0.04
[a)
0.02
0.00

33 66 100
Speed [%]
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PacctosiHue
OCTaHoOBa B 0.150 -8~ 100% extension
—8— 66% extension
MeTan ﬂ,ﬂﬂ 0.125 —8— 33% extension
MaKCUManbHOM 0.100
none3Houn 6 ;0.075
Harpy3ku B Kr 5
Py 7 0.050
2
0.025
0.000
33 66 100
Speed [%]
Counexenne 0
(OCHOBAHME) 0.101 —@— 100% extension
=8~ 66% extension
—&— 33% extension
Bpems octaHoBa 0.08
B CeKyHaax npu -
33% oT 16 kr g 006
£
0.04
0.02
33 66 100
Speed [%]
Bpems
OCTaHOBa B 0.12 —@— 100% extension
. —8— 66% extension
CeKYH.U.aX an -~ 33% extension
66% ot 16 kr 0.10
% 0.08
g
£ 0.06
0.04
0.02
33 66 100
Speed [%]
Bpems octaHoBa
B CeKyHﬂaX ,EI,J'IFI —8— 100% extension
o 0.14 1 =@~ 66% extension
MaKcnmMalibHOn —8— 33% extension
nonesHoi 012
Harpy3ku B 16 kr = 010
g 0.08
~ 0.06
0.04 /
0.02

w
@
=
o
o

66
Speed [%]
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CouneHeHue 1

(nn EL‘IO) —@— 100% extension
0.125 1 —®— 66% extension
—8— 33% extension
Paccrtosanue 0.100
OCTaHOBa B E
5 0075
MeTpax npu g
) P P 2 0.050
33% ot 16 kr 3
v ./j
0.000
33 66 100
Speed [%]
PaccTtosanue
OCTaHoBa B 020 T oo xtension
mMeTpax npu ois o 23 extancion
66% oT 16 Kr '
E
g 0.10
c
s
50.05
0.00
33 66 100
Speed [%]
PaccrtosaHnue
OCTaHOBa B 0.25 —@— 100% extension
MeTpax Ans T 222 ok extenaion
MaKCUManbHOM 0.20
nosnesHom %0.15
Harpy3ku B 16 kr £ 010
.‘é’
0.05
0.00
CouneHeHue 1
(nn qu) 0.14 —— 100% extension
-8~ 66% extension
0.12 —8— 33% extension
Bpewma 0.10
oCTaHoBa B -
£.0.08
CeKyHaax npu g
33% oT 16 kr 0.0
0.04
0.02

66
Speed [%]
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Bpems
OCTaHOBa B 0.20 —@— 100% extension
-@— 66% extension
CEKyHD.aX an —8— 33% extension
66% oT 16 Kkr 0.15
)
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PaccrosiHue
OCTaHOBa B —@— 100% extension
MeTpax ans 0.20
MaKCUManbHOM
Nosie3HoiA £0.15
[V}
1)
Harpy3ku B 16 kr 50.10
B
0.05
0.00

33 66 100
Speed [%]

CouneHenne 2
(HOKOTb) 0.12 1 —e— 100% extension

Bpewms 0.10
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0.08
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33% o1 16 kr 0.06
0.04
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g
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0.06
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B CeKyHﬂaX ,EI,J'IFI 0.30 —8— 100% extension
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Fo1s
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100
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© Universal Robots A/S, 2009-2025. Bce npaBa 3aLLMLLEHbI.

15.3.BBoa BaKcnayaTaLuto

Onuca Creayouime NpoBepKN HEOGXOAMMO BbIMOJHATE Nepes NepBbIiM UCMOSb30BaHNEM MPUIOXEHNS
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 NpegoxpaHuTenisHoro 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.

* [NpoBepbTe TPEXNO3ULMOHHOE YCTPONCTBO BKIOYEHMSA U ybeamTech, 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», « OrpaHUYEHHbIN pexuM» unu «He orpaHnyeHHbIN
peXuM», MOXET OnpeaenuTb U3MEHEHNE CUrHana Ha BbIXOLe.

* Orlpep,envlTe Tpe6OBaHI/Iﬂ K BBOAY B 3KCryatauuio NnpuroxeHuna po60Ta.
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6. eKknapaummmceptnd MKaThbl
(opUrMHaN Ha QHTAMNCKOM )

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

Universal Robots A/S

Manufacturer Energivej 51,
DK-5260 Odense S Denmark
Person in the Community David Brandt
Authorized to Compile the Technology Officer, R&D
Technical File Universal Robots A/S, Energivej 51, DK-5260 Odense S

Description and Identification of the Partially-Completed Machine(s)

Industrial robot multi-purpose multi-axis manipulator with control box &
with or without teach pendant function is determined by the completed
machine (robot application or cell with end-effector, intended use and
application program).

UR3e, URS5e, UR7e, UR10e, UR12e, UR16e (e-Series). This declaration
includes:

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

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

Product and Function:

Note: This Declaration of Incorporation is NOT applicable when the UR OEM Controller is used.

Starting XY245000000 and higher

Serial Number: Factory Variantyear ¢_geries 3=UR3e, 5=UR5e, 7=UR7e, 0=UR10e (10kg), 1=UR12e,
2=UR10e(12kg payload), 6=UR16e seqyential numbering, restarting at 0 each year
Universal Robots e-Series (UR3e, UR5e, UR10e and UR16e) shall only
be put into service upon being integrated into a final complete machine
(robot application or cell), which conforms with the provisions of the
Machinery Directive and other applicable Directives.

Itis declared that the above products fulfil, for what is supplied, the following directives as detailed below: When this incomplete

Incorporation:

machine is integrated and becomes a complete machine, the integrator is responsible the completed machine fulfilling all
applicable Directives, applying the CE mark and providing the Declaration of Conformity (DOC).

The following essential requirements have been fulfilled:
1.1.2,1.1.3,1.15,1.2.1,1.24.3,1.25,1.2.6,1.3.2,1.3.4,1.3.8.1,1.3.9, 1.5.1,1.5.2,
1.5.5,1.5.6,15.10,1.6.3,1.7.2,1.7.4,4.1.2.3,4.1.3 Annex VI.

Itis declared the relevant technical documentation has been compiled in
accordance with Part B of Annex VIl of the Machinery Directive.
Reference the LVD and the harmonized standards used below.
Reference the EMC Directive and the harmonized standards used below.

I. Machinery Directive
2006/42/EC

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

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:

(I) EN ISO 10218-1:2011 Certification by TUV ()(Il) EN 60204-1:2018 as (I1) EN 60664-1:2007 (IIl) EN 61000-3-
Rheinland (1) EN ISO 13732-1:2008 as applicable (Il) EN 3:2013 (1Il) EN 61000-6-1:2019 UR3e
applicable (I) EN ISO 13849-1:2015 Certification | 60529:1991+A1:2000+A2:2013 (I) | & URSe ONLY (lll) EN 61000-6-2:2019
by TUV Rheinland to 2015; 2023 edition hasno | EN 60947-5-5:1997+A1:2005 (Ill) EN 61000-6-3:2007+A1: 2011
relevant changes (1) EN ISO 13849-2:2012 (I) EN | +A11:2013+A2:2017 (I) EN 60947- | UR3e UR5e & UR7e ONLY (Ill) EN
ISO 13850:2015 5-8:2020 (I1l) EN 61000-3-2:2019 | 61000-6-4:2019

Reference to other technical standards and technical specifications used:
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(1) 1ISO 9409-1:2004 [Type 50-4-M6] (1) ISO/TS (1) EN 60320-1:2021 (Ill) EN (1) EN 61784-3:2010 [SIL2] (IIl) EN
15066:2016 as applicable (I1l) EN 60068-2-1: 60068-2-27:2008 (l11) EN 60068-2- | 61326-3-1: 2017 [Industrial locations
2007 (Ill) EN 60068-2-2:2007 64:2008+A1:2019 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 (ISO 9001), by the notified body Bureau Veritas, certificate #DK015892.

/oy i~

(Lt L Nl ¢
AILs VA . K1
Odense Denmark, 10 January 2024 WtIA v 7 IR ,,é
Roberta Nelson Shea, Global Technical Compliance Officer
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17. Oexknapauumn n ceptudmkaTbl

R
UNIVERSAL ROBOTS

1/.0eknapauMmumceptnd nkaTbl

lMepeBog, OpurMHanbHbIX UHCTPYKLNIA

Heknapauus EC o cootsetctBum koMnoHeHToB (DOI) (cornacHo 2006/42/EC, npunoxeHue |l B)

OpUrMHan Ha aHrJAMMCKoM

MpoussoauTens

Universal Robots A/S
Energivej 51,
DK-5260 OpeHce, HOxHasa JdaHusa

JTuuo B coobllecTBe,
YMNONMHOMOY€EHHOE COCTaBNATb
TeXHU4eckun pann

Oasug BpaHar
TexHUYecKunn pykoBoauTeNb, OTAEN UCCIEA0BaHMIN U pa3paboTok
Universal Robots A/S, Energivej 51, DK-5260 Odense S

Onucaxne n onpeaeneHne 4aCTM4HO YKOMMJ1EKTOBAHHOIoO oGopyp,osava

M3penue n yHKuusA:

MHoroueneBo MHOrOOCHLIN MaHUMNYNATOP NPOMbILLIIEHHOro poboTa ¢
6110KOM yNpaBfeHus 1 C NoABECHbIM NyfbTOM 06y4eHus unm 6e3 Hero;
DYHKLMA onpeaensaeTca YKOMNIEKTOBaHHbIM 060pyoBaHNEM
(po60TN3NPOBAHHOWN CUCTEMON NN MOAyJIEM C paboynum opraHom,
NpeayCMOTPEHHbIM NPUMEHEHMEM Y NMPOrpaMMHbLIM MPUITOXEHNEM).

Mopenb:

UR3e, UR5e, UR7e, UR10e, UR12e, UR16e (e-Series). OaHHas

AeKnapauuna BKIHo4aeT B cebs:

HevictButensHo ¢ oktabpsi 2020 r.: noABecHble MyNbTbl 06y4eHns ¢
TPEXMNO3ULMOHHbIM ycTporcTBoM BKNtodeHns (MIMO ¢ 3PE) n ctaHgapTHble
noaeecHble NynbTbl 06yyeHuns (MrO).

LevctButensHo ¢ masa 2021 r.: ynyyweHne xapaktepuctuk UR10e oo makcumansHom

nonesHom Harpyaku 12,5 kr.

koHTponnepa UR.

MpumeyaHue: HacTosWwas Aeknapaums o cooTeeTcTBMn KomnoHeHToB HEMPUMEHWMA npu ucnons3osaxnn OEM-

CepuiHbIN HOMeD:

C XY245000000 v BbIwe
3aBoACKas MOAENbLIOA ¢_Serieg 3=UR3e, 5=URS5e, 7=UR7e, 0=UR10e (10 kr),
1=UR12e, 2=UR10e (none3Hagq Harpy3ka 12 kr), 6=UR16e nocnenoBaTenbHas

Hymepaums, HaumHas ¢ 0 Kax/abln rof,

BHegpeHne:

Pob6oTbl Universal Robots e-Series (UR3e, UR5e, UR10e n UR16e)
MOryT ObITb BBEAEHbI B 3KCMJTyaTaLMIo TONbKO NOCIe BHEAPEHNSA B
YKOMIMNEKTOBaHHOe 06opyanoBaHue (pO60TU3MPOBAHHYO CUCTEMY WIK
MOZLYIb), KOTOPOE COOTBETCTBYET TPeOOBaHNAM AUPEKTUBLI O
MexaH14eckom 060pyA0BaHNN 1 APYTM NPUMEHUMbIM AUPEKTUBAM.

3asBnsaeTcs, YTO NEPEUNCIIEHHbIE BbILLE NOCTaBMNsAeMble U3AENUSI COOTBETCTBYIOT NPUBEAEHHBIM HUXE AMPEKTMBAM B
ykasaHHOM nopsigke. MNMocne Toro kak YacTMYHO YKOMMIIeKTOBaHHOe 06opyAoBaHune cobrpaeTcs 1 CTaHOBUTCA
YKOMMSIEKTOBaHHbIM, COOPLLMK HECET OTBETCTBEHHOCTb 3@ 06ecrneyeHne CoOoTBETCTBUS 060pyA0BaHNSA AENCTBYOLLMM
OMpEeKTMBaM, a Takxe 3a MapkupoBKy 3HakoM CE u npegoctaBneHune aeknapauum o cootsetctaum (4OC).

PyKOBO,EI,CTBO nonb3oBaTend
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HOexknapauusa EC o coorBeTcTBUM KoMNoHeHToB (DOI) (cornacHo 2006/42/EC, npunoxexue |l B)

OpUrMHan Ha aHrJIMiCcKoM

CnegytoLume ocHOBHble TpeboBaHWA ObINn BbIMOSTHEHDI:
1.1.2,1.1.3,1.15,1.21,1.24.3,1.25,1.26,1.3.2,1.34,1.3.8.1,1.3.9,1.5.1,1.5.2,
1.5.5,1.5.6,1.5.10,1.6.3, 1.7.2, 1.7.4, 4.1.2.3, 4.1.3, npunoxenue VI.
3anaBnseTcs, YTO COOTBETCTBYHOLLASA TEXHNYECKas AOKYMEHTaLus
6blna cocTaBfieHa B COOTBETCTBUM C YacTbto B npunoxenus VI
J1peKTMBbI 0 MexaHN4YeckoM 060pyL0BaHUN.

|. [IMpeKTBa 0 MEXaHNYECKOM
obopynoBaHumn 2006/42/EC

Il. OupekTunBa no
HU3KOBOJbTHLIM YCTPOMCTBaM

2014/35/EU (LVD) .
CM. AMpeKTUBY MO HU3KOBOJIbTHBIM YCTPONCTBAM U UCTIOSIb3YEMbIE
Il. OupekTtnBa no
o corflacoBaHHble CTaHAapThl HUXe.
3NeKTpoMarHMTHon

Cm. LONPEKTUBY Mo SJ'IeKTpOMaFHI/ITHOI7I COBMECTUMOCTU A
ncnosib3yemble cornacoBaHHble CTaHOapPTbl HUXeE.

coBmectumocTtun 2014/30/EU

CM. ucnonb3yemble COrfiacoBaHHble CTaHOAPThl, yKa3aHHble B MYHKTE 7(2) ANPEKTUB O MEXAHUYECKOM U
HW3KOBOSIbTHOM 060pYyA0BaAHMM U NYHKTE 6 AMPEKTUBBI MO 31IEKTPOMArHUTHOM COBMECTUMOCTH:

(1) EN ISO 10218-1:2011, ceptudomkat TUV (I)(I1) EN 60204-1:2018 npwm (I1) EN 60664-1:2007 (lll) EN 61000-
Rheinland () EN ISO 13732-1:2008 npwu cooTBeTcTBYHOLWMX ycnosusix (11) 3-3:2013 (Ill) EN 61000-6-1:2019 —
cooTBeTcTBYowmx ycnosusix (1) EN ISO 13849- EN TOJTbKO UR3e 1 UR5e (Ill) EN
1:2015, ceptucpukat TUV Rheinland go 2015; B 60529:1991+A1:2000+A2:2013 (I) | 61000-6-2:2019 (lIl) EN 61000-6-
pepakumm 2023 roaa CyLeCTBEHHbIX U3MEHEHNIN EN 60947-5-5:1997+A1:2005 3:2007+A1: 2011 - TOJ1bKO UR3e,
HeT (1) EN ISO 13849-2:2012 (1) EN ISO +A11:2013+A2:2017 (I) EN 60947- | UR5e n UR7e (Ill) EN 61000-6-
13850:2015 5-8:2020 (Ill) EN 61000-3-2:2019 4:2019

Ccbinka Ha npo4yune Ncnosib3oBaHHble TeEXHNYECKMe CTaHaapTbl U TEXHNYECKne cneu,mchKau,mm:

(1) 1ISO 9409-1:2004 [tun 50-4-M6] (1) ISO/TS (I1) EN 60320-1:2021 (Ill) EN (I1) EN 61784-3:2010 [SIL2] (IIl) EN
15066:2016 npu cooTtBeTcTBYtOLWMX Yenousax (l1l) | 60068-2-27:2008 (I11) EN 60068-2- | 61326-3-1: 2017 [NpoMbILLIneHHbIN
EN 60068-2-1: 2007 (Ill) EN 60068-2-2:2007 64:2008+A1:2019 06bekT SIL 2]

Mpou3BoanTenb UK ero ynosIHOMOYEHHbIV NPeACTaBUTENb OSTXEH NepefaTb COOTBETCTBYIOLLYHO
NH(OPMaLMIO O YaCTUYHO YKOMIMNIEKTOBAHHOM 060pyA0BaHUM B OTBET Ha 060CHOBaHHbIN 3anpoc
HaLMOHanbHbIX OPraHoB. Y TBEPXAEHNE MOJHON cucTeMbl o6ecneveHns kadectsa (1ISO 9001)
YNOJIHOMOYEHHbIM opraHoM: Bureau Veritas, ceptudpmnkat N2 DK015892.

UR16e 241 PykoBoacTBo nonb3oBartens



(R
18. CepTucmkatbl UNIVERSAL ROBOTS

18.CepTnd MKaThbl

OnucaHue CTopoHHsA cepTudukaums aensetcs gobposonbHon. OgHako ansa obecneyeHuns
Hauny4Lwmx BO3MOXHOCTEN Ansa cbopLimkoB poboToB komnaHua Universal Robots
cepTucmumpyet poboToB B aBTOPUTETHLIX UCTbITATENIbHbIX OPraHN3auusix,
nepeynCrieHHbIX HUXe.

Konun cepTudmnkaTtoB MOXHO HanTu B rnaBe «CepTtndurkarbl».

CepTudukauma Ceptudukatsbl TUV Rheinland no EN
ISO 10218-1 M EN ISO 13849-1. TUV
. ENISO 10218-1 Rheinland BbicTynaeT 3a
ENI30 1361 6€30MacHOCTb 1 KaYeCTBO
TUV Rheinland | npakTtuyecku Bo Bcex cdepax 6usHeca
| ot com 1 Xn3Hu. KomnaHus 6bina ocHoBaHa
150 net Hazap v ceroaHs siBnAeTcA
OLHUM 13 BEAYLLMX MUPOBbIX
MOCTaBLLMKOB YCIyTr TECTUPOBAHUSA.
ONeKTPOTEXHNYECKME HOPMbI U
npasuna KaHagpl, CSA 22.1, ctatba 2-
) TUV Rheinland | 024, TpebytoT, uTo6bl 060pyaOBaHNE
A TUVRheinland® of North 6bINo cepTUdULMPOBaHO
America ucnbITaTenbHON opraHu3aLmen,
opobpeHHon CoBeToM No cTaHaapTam
Kanagpl.
Po6otbl Universal Robots e-Series
COOTBETCTBYIOT MeTofaM ynpasneHus
CHINA RoHS, HanpaBneHHbIM Ha
OorpaHuyeHne 3arpa3HeHuns,
BbI3bIBAEMOrO 3/TIEKTPOHHbLIMU
MHOPMaLMOHHBIMU NPoAYyKTaMMU.

CHINA RoHS

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

[@ ’
Po6oTbl Universal Robots e-Series
MPOLUSIM OLLEHKY Ha COOTBETCTBME
TpeboBaHUAM NS UCNONb30BaHUs B
KC Registration | nponssoacTBeHHOM cpeae. 310
O3Ha4aerT, 4YTO Npu ncnoJib3oBaHNn
po6oTa B AOMALLHUX YCIOBUAX
CYLLLECTBYET PUCK paanornoMex.
’ =

MpoBepka achheKTUBHOCTM pOGOTOB
Delta Universal Robots e-Series npoBefeHa
DELTA.
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CTOpOHHSASA
cepTudukauua
nocraBLiMKa

CepTtudukar
MUCNbITaHUN,
npoBefeHHbIX
M3roToBUTENEM

HOexnapauuwu B
COOTBETCTBUMU C

, Kak ykasblBaloT HalLM NOCTaBLUMKKN, TPAHCMOPTHLIE
() noanoHbl pobotoB Universal Robots e-Series
m? Cpepa | cooTBETCTBYIOT fatckum TpeboaHunsam ISMPM-15 k
— NPOM3BOACTBY APEBECHOIO YNaKoBOYHOIO MaTepuana u
0603HaY€eHbl B COOTBETCTBUM C AAHHOW CXEMOA.

Po6oTbl Universal Robots e-Series nocTosiHHO
NpPoxoaAT BHYTPEHHNE UCTIbITaHWSA N TECTUPOBaHME
nocrie oKoH4YaTenbHOM COOpPKM.

Mpouenypbl ucnbiraHnii UR NOCTOSIHHO
NnoABepralTCs NPOBEPKE U YNYULLEHNIO.

Universal
Robots

OunpekTnebl EC B 0CHOBHOM OTHOCATCA K EBpone, ogHako HeKOTopble CTpaHbl
npu3HatoT u (unn) TpebytoT Hanuune aeknapaumn EC. OupektuBbl EC MOXHO HaWTU Ha

DUpeKTuBaMu oduumansHoM Beb-canTe: http://eur-lex.europa.eu.

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

Heknapauus o cootsetcTBUM KoMmnoHeHToB (DOI) cornacHo Oupektuee o
MexaHn4YeckomM 060py0BaHUM NpuBeeHa B rnaBe «[Jeknapaumm n ceptudukaTbiy.
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ROBOTS
19.CepTnd MKaTh
TOV
Rheinland

Certificate

Cartflcarero T 72408049 0001

License Holder: Manufacturing Plant:

Universal Robots A/S Universal Robots A/S

Energivej 25 Energivej 25

5260 Odense S 5260 Odense S

Denmark Denmark

Report Number: 31875333 013 Client Reference: Roberta Nelson Shea

Certification acc. to:  EN ISO 16218-1:2011
EN ISO 13849-1:2015

Product Information

Certified Product: Industrial Robot

Model Designation: UR3, UR5, UR1@, UR2@, UR3®, UR3e,
URSe, UR7e, URl@e, UR12e, UR16e

Technical Data: Rated Voltage: AC 10@-2eeV, 5e/6@Hz or
AC 208@-240V, 58/6@Hz
Rated Current: 15A or 8A

Protection Class: I

5

TUV Rheinland of North America, Inc.

400 Beaver Brook Rd, Boxborough, MA 01719

Tel +1 (978) 266 9500, Fax +1 (978) 266-9992

werwiirecom /A TOVRheinland®
PykoBoacTBO nonb3oBaTens 244 UR16e
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19. Ceptudukarhbl

TOV
Rheinland
North America

Certificate

Page 1

Certificate no.

CA 72405127 0001

License Holder:
Universal Robots A/S
Energivej 25

5268 Odense S

Manufacturing

Plant:

Universal Robots A/S

Energivej 25
5268 Odense S

Denmark Denmark

Report Number: 31875333 006 Client Reference: Roberta Nelson Shea
Certification acc. to: CAN/CSA-Z434-14 + GI1 (R2919)

Product Information

Certified Product: Industrial Robot

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

TUV Rheinland of North America, Inc.

400 Beaver Brook Rd, Boxborough, MA 01713
Tel +1 (978) 266 9500, Fax +1 (978) 266-9992

www.tuv.com

Utiksatio v and Splic 8DOn I2GUIES prior apprax

B TOV, TUEW and TUV are registered

A TUVRheinland®

UR16e
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China
RoHS

Management Methods for Controlling Pollution

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

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

O: Indicates that this toxic or hazardous substance contained in all of the homogeneous materials for this part is below the limit
requirement in SJ/T11363-2006.
0: RARZAFAEYRERBHMAERM R PIEEHES)/T 11363-2006 M REERMUT -
X: Indicates that this toxic or hazardous substance contained in at least one of the homogeneous materials used for this part is above
the limit requirement in SJ/T11363-2006.
X: RRZBFEEYREDEZEHHE—RM N PH =B HES)/T 11363-2006 L EHIREEXK -
(RWBIFELEA - RIBEFRER N ERPH X B AR EFHITH —H5E - )
Items below are wear-out items and therefore can have useful lives less than environmental use period:
THHMEZRFEREMENNBERFRED YR TERRS ML E R EANE:
Drives, Gaskets, Probes, Filters, Pins, Cables, Stiffener, Interfaces
B WER, BE, EE, TR, B, 4048, NARAS, #O
Refer to product manual for detailed conditions of use.
FAERERIER G

Universal Robots encourages that all Electronic Information Products be recycled but does not assume responsibility or liability.

Universal Robots 5% il [ 4 B & 7 Rl FA P B 10 EE F15 27" M, {8 Universal Robots SAFEMIFTEI NS

To the maximum extent permitted by law, Customer shall be solely responsible for complying with, and shall otherwise assume all liabilities that
may be imposed in connection with, any legal requirements adopted by any governmental authority related to the Management Methods for
Controlling Pollution by Electronic Information Products (Ministry of Information Industry Order #39) of the Peoples Republic of China otherwise
encouraging the recycle and use of electronic information products. Customer shall defend, indemnify and hold Universal Robots harmless from
any damage, claim or liability relating thereto. At the time Customer desires to dispose of the Products, Customer shall refer to and comply with
the specific waste management instructions and options set forth  at www.universal-robots.com/about-universal-robots/social-responsibility and
www.teradyne.com/c /corporate-social ibility, as the same may be amended by Teradyne or Universal Robots.
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KC Safety

S

A= E01 MO SHAM

ol

Al A Al |

Universal Robots A/S 2016E110079
age MINSRUE T gigei0079  HEREE g vestorgaa
=i ~ Enercivei25, 5260 Odense S Denmark
ArEeroIS & 7[A - 717 NelmE s
#4(74) UR16e sd(ESa) 6 axis
A SRlE 19-AB2EQ-01080
R Universal Robots A/S
R

Energivej25, 5260 Odense S Denmark

FodotriEziy ), H3sZEA1E U 22 B Al83 M6t EH3o w2t
ArgebsEel A DEUAME W et

20194 108 182

R
EREE
SR

E—_ S o HHZE O AMY
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KC
Registration

7B76-CFA2-5057-8 AOF

PEEANAATE AR5 25
Registration of Broadcasting and Communication Equipments

dz 2e AY
Trade Name or Registant
AR A A EDA)

Equipment Name

Universal Robots A/S

UR e-Series robot

7]E e
Besic Model Number

UR16e

o4 9]

Series Model Number

FEs

; ; R-R-URK-UR16e
Registration No.

) 4
7*]]&1]-/11]&(&%)3‘7}‘ Universal Robots A/S / Wl v}=2
Manufacturer/Country of Origin
FEeigal
Date of Registration

71e}
Others
A7NAAE TR Alsgz]2 Aol whet 5550 5& T
It is verified that foregoing equipment has been registered under the Clause 3, Article 58-2 of Radio
Waves Act.

2019-09-26

Month) 26 (Day)

A THe 2 A Y P F o] A4 5 Gaieh
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Cpepa
. . - /
Climatic and mechanical assessment
Client Force Technology project no.
Universal Robots A/S 117-32120
Energivej 25
5260 Odense S
Denmark
Product identification
UR 3 robot arms
UR 3 control boxes with attached Teach Pendants.
UR 5 robot arms
URS control boxes with attached Teach Pendants.
URI10 robot arms:
UR10 control boxes with attached Teach Pendants.
See reports for details.
Force Technology report(s)
DELTA project no. 117-28266, DANAK-19/18069
DELTA project no. 117-28086, DANAK-19/17068
Other document(s)
Conclusion
The three robot arms UR3, URS and UR10 including their control boxes and Teach Pendants have been tested
according to the below listed standards. The test results are given in the Force Technology reports listed above. The
tests were carried out as specified and the test criteria for environmental tests were fulfilled in general terms with
only a few minor issues (see test reports for details).
IEC 60068-2-1, Test Ae; -5°C, 16 h
IEC 60068-2-2, Test Be; +35°C, 16h
IEC 60068-2-2, Test Be; +50°C, 16 h
IEC 60068-2-64, Test Fh; 5 — 10 Hz: +12 dB/octave, 10-50 Hz 0.00042 g%Hz, 50 — 100 Hz: -12 dB/octave, 1,66
grms, 3 x 1%2h
IEC 60068-2-27, Test Ea, Shock; 11 g, 11 ms, 3 x 18 shocks
Date Assessor
Horsholm, 25 August 2017 Wﬁ? %
Andreas Wendelboe Hgjsgaard
M.Sc.Eng.
DELTA - a part of FORCE Technology - Venlighedsvej 4 - 2970 Horsholm - Denmark - Tel. +45 72 19 40 00 - Fax +45 72 19 40 01 - www.defia.dk
UR16e 249 PykoBoacTBO nonb3oBaTtens



20. Tabnuua dyHKLMn 6e3onacHoCTm UNIVERSAL ROBOTS

20.Tabnunuya ¢ yHKUNIM Be30NacHOCTH

OnucaHue

®b1,
aBapUitHbIN
OCTaHoOB
(cornacHo
ISO 13850)

CM. cCHoCKM

®dyHKummn 6esonacHocty Universal Robots, Bxoabl 1 Bbixoabl cUcTeMbl 6e30MnacHOCTU —
PLd, kateropus 3 (ISO 13849-1), npuyem y kaxpon ns dyHkLmMn 6e3onacHocTn
3HaveHne PFHp menee 1,8E-07.

3HayeHuss PFHp 66111 n3MeHeHb! € Lenbio obecneynTb 60sbLUY0 BapuaTMBHOCTb
KOHCTPYKLUUW 1 Takum 06pa3oM NOBbICUTb CTaBUIIbHOCTb LIENOYKM NOCTaBOK.

[na Bxoga u BbixoAa cucteMbl 6e30nacHOCTY pe3ynbTupytoLlan yHKLUMS
6e3onacHoCTK, BKITloYas BHELLHEE YCTPOMCTBO U 060pyaoBaHne, onpegensieTcsa obLuen
apXUTEKTYpoW 1 Cymmon Bcex 3HadveHun PFHp, Bkntoyas PFHp dyHKumm 6e3onacHocTu
po6ota UR.

YBEAOOMINEHUE

Tabnuubl dyHKUUN 6€30NMacHOCTM, NpeAcTaBeHHbIe B 3TOW rnase,
ynpoLueHbl. [onHble BEPCUN MOXHO HaNTu 34ECh:
https://www.universal-robots.com/support

lD,OI'IyCK M 3aTparmBaembie

OnucaHue Oencrteus

PFHp 9MEeMEHTbI

Haxatune Ha Estop PB Ha nogBecHoMm
nynbTe o6yqu|/m1 1 nonyyeHue
BHeLUHero Estop (npwu
MCnosib30BaHMKM Bxoaa 6e30nacHoCTM
Estop) npuBoguTt K ocTaHoBY
kaTeropuu 13 ¢ oTknOUeHEM
nuTaHWsa OT NpUBOAOB poboTa u
BBOAa/BblBOAA MHCTPYMeHTa. [aeTcsa
koMaHga' Ha OCTaHOBKY BCEX
courneHeHun. Kak Tonbko Bce
COUNEeHEeHUs nepenayT B COCTOAHNE
KOHTPOSIMPYEMOTrO NMOKOS, NMTaHne
OTKITO4aeTcs.

[1na oueHKn BCTPOEHHOM
yHKLMOHanbHom 6e30nacHoCTy C
BHELLUHEN CUCTEMON yrpaBreHuns,
CBSA3aHHOWN ¢ 6e30MacHOCTbIO, UK
BHELLUHMM YCTPONCTBOM aBapuHOIo
OCTaHOBa, NOAKIOYEHHBIM KO BXOAY
aBapuIHOro ocTaHoBa, AobaBbTe
PFHp atoro ceazaHHoro ¢
6e3onacHocTbio BXoAa K PFHp
3HaveHuns PFHp aToi doyHKUMK
6e3onacHocTtu (meHee 1,8E-07).

Pob6orT, Bktovas
BBO//BbIBO/,
WHCTPYMEHTA
poboTa

OcTtaHoB Oon.: --
kateropumn 1 | PFHp:
(IEC 60204-1) | 1,8E-07

PykoBoacTBO nonb3oBartens 250 UR16e
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db2,
npefoxpaHUTeNbHbI
OCTaHOB 4 (OCTaHOB
pobota cornacHo ISO
10218-1)

OnucaHue

Ota dyHKuMA
6e3onacHocTu 3anyckaeTcs
BHELUHMM 3aLUNTHbIM
YCTPONCTBOM C MOMOLLIbHO
BXO[0B 6e30MacHoCTH,
KOTOpble 3anycKatoT
ocTaHoB kaTeropum 23,
MpepoxpaHnTenbHbIn
OCTaHOB He BNMSIET Ha
BBOJ/BbIBOZ, UHCTPYMEHTA.
Bo3MOXHbI pa3nunyHble
KOHGurypaumm. Ecnu
NOAKII0YEHO YCTPONCTBO
BKJIIOYEHWS,
npenoxpaHnTEeNbHbIN
OCTaHOB MOXHO HacCTpOUTb
Ha paboty TOJIbKO B
aBTOMaTMYECKOM pexXMME.
CMm. dyHKLMK
6e30nacHOCTV BPEMEHU U
paccTosiHus ocTaHoBa?.
[Ona dyHKUMOHaNbHOM
©6e3onacHocT Bcen
BCTPOEHHOW (PYHKLMM
b6e3onacHocTu JobaBbTe
PFHd BHewwHero
3aLLMTHOro yCTpoMCTBa K
PFHd
NpenoxXpaHnTENbHOro
OCTaHoBa.

OenctBua

OcTtaHoB
Kateropum 2
(IEC 60204-
1) —ocTtaHoB

SS2
(cormacHo
IEC 61800-5-
2)

Oonyckun 3artparuBaemsie

PFHp

Oon.: --
PFHp:
1,8E-07

SJIEMEHThI

Pobort

UR16e
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®B3, npepen
nonoxeHus
couneHeHus
(nporpammHoe
orpaHuyeHue
ocwn)

®b4, npepen
CKOpoCTH
CoOYJIeHeHus

OnucaHue

YcTaHaBnmMBaeT BEPXHU U
HUXHUIA Npepenbl gns
OOMYyCTUMOrO NONOXEHUs
couneHeHun. PaccTtosHue n
BpeMsi OCTaHOBa He
YyUYMTbIBAKOTCSA, TaK Kak
orpaHuyeHus He byayT
HapyLLeHbI. Y Kaxaoro
COYSIEHEHUS MOTYT BbITb
cBou npegensl. Hanpsamyto
orpaHuymBaeT Habop
OOMYCTUMBbIX NMOSIOXEHMWN
COYNIEHEHUN, B peaenax
KOTOpbIX OHU MOTYT
nBuratbcs. 3agaeTca B
pasgene 6e3onacHocTu
Nnonb30BaTeNbCKOro
nHTepdenca. 3To cpeacTso
nporpaMmmHoro
orpaHuyeHus ocu u
NpoCTpaHCcTBa C pacyeTHom
6e30nacHOCTbLIO0 CornacHo
ISO 10218-1:2011, 5.12.3.

OenctBus

He no3sonut
OBUXEHUIO
NpeBbICUTb
HaCTPOWKU

npeaenos. YTobbl

OBVXEHMNE He
npeBbICUO

npeaernbl, CKOPoCTb

MOXET ObITb

CHuxeHa. [1na
npenoTBpalLeHns
BblXxoAa 3a
npepensl bynet
BbINOMHEH OCTaHOB
po6oTa.

Oonyckun 3artparuBaemsie

PFHp 3/IEMEHTbI

Aon.: 5 CouneHeHune
PFHp:
18e-07 | (K&XA0e)

OnucaHue

YcTaHaBnuBaeT BEPXHUI
npeaen CKopocTu
courneHeHuns. Y kaxnoro
COYSIEHEHUSI MOTYT ObITb CBOU
npegenbl. 3ta PyHKLMA
6e30nacHOCTM OKasbiBaeT
HanbornbLUuee BNUSHNWE Ha
nepeHoc aHeprum npu
KOHTaKTe (3aXVMHOM Unu

LeicTBus

He nossonut
OBUXEHUIO
NpeBbICUTb
HaCTPOMNKK

npegenos. YTobbl

Honycku 3aTtparusaembie
PFHp 3M1eMeHTbI

nepexogHom). Hanpsamyto OBUXEHNE He Oon.:
orpaHuumnsaet Habop NpeBbICUIO 1,15°/c CouneHeHue
OOMYyCTUMBbIX CKOPOCTEN npenensl, ckopoctb | PFHp: (kaxpoe)
COMJIEHEHUS, KOTOopble MOXeT BbITb 1,8E-07
pa3peLueHo NCMnoNnb30BaTh. CHuXeHa. [na
3apaeTca B pa3gene npeaoTBpaLleHns
HacTpoek 6e3onacHocTu BbIX0o4a 3a npepensbi
Nonb30BaTeNbCKOro Oynet BbINOMNHEH
uHTepdenca. Nicnonbayetcsa OoCTaHoB poboTa.
Ana orpaHnyeHmnst 6bICTpbIX
OBVXEHUIN B COUNIEHEHNSAX,
T. €. PUCKOB, CBA3aHHbIX C
0COBbIMU TOUKaAMM.
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Mpepen MNpeBbileHne Npeaena BHYTPEHHErO KPYTSLLEro MOMEHTa CoUNeHeHUs (Kaxaoro)
MOMEeHTa NPUBOAMT K OCTaHOBY kaTeropum 03. HeloCTYMHO ANs NoNnb30BaTens — 3T 3aBOACKas
COuYNIeHeHuUs HacTporika. OH HE MOKA3AH kak cdyHKUMa 6e3onacHoCTM e-Series, MOCKOSbKY Ans
Hero nonb3oBaTeNbCKME HACTPOWKK U KOHPUIypauumn oTCyTCTBYIOT.
PB5 moxeT o . Oonycku 3aTparmBaembie
Ha3bIBaTLCS Mo- nucaxHue DeictBus PFHp SHeMeHTE
a3HOMY:
z en.eny OTcnexuBaeT NONOXeHne
ngnoervm LW (noauumio v
npegen ’ OpUEHTaLMIO) 1
MHCTDYMeHTa npeaoTBpaLlaeT BbIXos, 3a
n en.e); ’ nsockocTb 6e30nacHoOCTH
OpVIeHTauVIVI U NPeAEr NONoXeHUs!
nIF:OCKOCTVI ’ LLTN. Bo3MOXHbI He nossonut
pasnunyHble npepenbl OBUXEHUNIO
6e3onacHoCTH,
— nonoxeHus (pnaHew gns NpeBbICUTb
Gisonacnocm noacoeavHeHus HaCTPOMNKM
WHCTPYMEHTA, JIOKOTb U [iBE npegenos. YTobbl
y
HacTpamBaeMble TOYKHU OBUXEHNE He
CMELLEHNSI MHCTPYMEHTA C npeBbICUI0
paamycom). OpueHTauus npenenbl, CKOPOCTb
orpaHuyeHa oTKIoOHeHnem N MOMEHT MOryT n 30 LUTrm
on.: 3°,
OT HanpaeneHusi Z (06beKT) ObITb CHUXEHbI. 40 ®naHew ans
MM
dnaHua ana Onsa PEH-~- noacoeguHeHns
noacoeavHeHus NpeAoTBpalleHmMs | 8ED67 WHCTPYMEHTA
UHCcTpymeHTa unm UTU. OTa BbIXxoAa 3a ’ JlokoTb
dyHKLMA 6e30MacHOCTH npegensl byget
COCTOUT U3 ABYX YacTen. BbIMNOSTHEH OCTaHOB
MepBas — nnockocTn poboTa. He
6e3onacHocTu ans no3BonuT
OrpaHnyeHns BO3MOXHbIX OBUXEHUIO
nosvuun LITAU. Btopasa — NpeBbLICUTb
npepen opmveHTauuu LITU, HaCTPOWNKMU
KOTOpbI BBOAUTCA Kak npeaenos.
pa3peLueHHoe HanpaBneHne
1 gonyck. 3To onpegenset
30HbI BKJIIOYEHUS U
nckntoderHmnsa LT un
3anAacTbs B OTHOLLEHWM
nrockocTel 6e3onacHoCcTy.
UR16e 253 PykoBoacTBo nonb3oBartens
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®E6, Onncanme T Oonyckn 3atparmBaembie
orpaHuyeHune PFHp 9MEeMEHTbI
ckopoctu: LUTU
He no3BonuTt ABUXeHUto
M JNIOKOTb N
NpeBbICUTb HACTPONKK

OTcnexusaeT npeaenos. YTobbl ABUXEHNE He

ckopocTb LITU n NpeBbICUO Npeaenbl, CKOPOCTb [on.:

KoneHa, 4tobbl 1 MOMEHT MOTYT ObITb CHUXEHDI. 50 M.l;/I/C

npepoTBpaTUTbL [na npenoTBpalleHus Boixoaa PEH: LUTH

npesbllleHne 3a npegenbl 6yaeT BbINOSHEH ] 8ED67

npegena no ocTaHoB poboTa. He no3sonut ’

CKOpPOCTHU. OBUXEHWIO NPEBbLICUTb

HaCTPOWKM Npenesnos.
®b7, Onncanme T Jdonycku 3atparusaemble
npeaen PFHp 3JIEMEHTbI
ycunus
Mpepen ycunusa — aTo ycunue,
(UTU m
npunaraemoe po6otom K LI T

JIOKOTb)

(ueHTpanbHOM TOYKe
WHCTPYMEHTA) U «JIOKTIO». Ta
dyHKLMA Ge3onacHoCTU
HernpepbIBHO paccymTbiBaeT
MOMEHT, ONYCTUMbIN NS
Kax[Joro CousieHeHus, C TeM
yTobbl Npeaen ycunus ana LT n
KofnieHa ocTaBancs B 3a4aHHbIX
pamkax. CouneHeHus
KOHTPOMMPYIOT BbIXOOHON
KPYTALLMIA MOMEHT Tak, YTo6bl OH
ocTaBarcs B AOMYyCTMMOM
JuanasoHe. OTo 03Ha4aeT, 4YTo
yeunusa B LT v nokte octanyTcA
B paMKax 3aflaHHOro npegena
ycunus. Koraa KoHTponmpyemsiin
OCTaHOB 3anyckaeTcs yHKUmen
6e3onacHocTu «lMpeaen
ycunmsi», pobot
OCTaHaBnuBaeTcH, a 3aTeMm
«BO3BpaLLaeTCcsA» B MOJIOXeHNe, B
KOTOPOM NpeBbILLIEHUS He BbINo.
3aTeM OH onsTb
ocTaHaBnuBaeTcH.

He nossonut
OBVXEHUIO
NpPeBbLICUTb
HaCTPOWKMN

npeaenos. YTobbl

OBVXEHNE He
NpeBbICUIO

npeaernbl, CKOpOCTb U
MOMEHT MOryT ObITb
CHUXeHbl. [nsa
npeaoTBpalleHus
BbIX0O4a 3a Npegenbl
6yaeT BbINOSIHEH
ocTaHoB poboTa. He
NoO3BONUT ABUXEHUIO
NnpeBbICUTb
HaCTPOMNKK
npeaenos.

Oon.:
25H
PFHp:
1,8E-07

LTu
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®B8, Onncanme T Oonyckun 3artparuBaemsie
npeaen PFHp 3MIeMEHTbI
MOMEHTa
He no3BonuTt ABUXeHuto
NpPeBbICUTb HACTPOWKM
npenenos. YTobbl ABUXEHNE
Mpenen momeHTa PeA A
He NpeBbICKIO Npeaensbl,
yno6Ho ncnonb3oBaTb
CKOPOCTb U MOMEHT MOryT Oon.: 3kr
AN orpaHnyeHns
ObITb CHUXEHbI. [1ns m/c
KpaTKOBPEMEHHbIX ) Po6oT
npenoTepalleHns Boixoga 3a | PFHp:
KoHTakTOB. Mpeaen
npeaensl 6yaeT BbINOSHEH 1,8E-07
MOMEHTa BNUSAET Ha
ocTaHoB poboTa. He no3sonut
BCero poboTa.
OBUXEHWIO NPEBbLICUTb
HaCTPOWKM Npeaeros.
B9, Onncanme I —— Hdonycku 3atparuBaemble
npeaen PFHp aNeMeHTHI
MOLLHOCTH
W OTa dyHKUMS oTCnexmBaeT
MeXxaHu4eckyto paboTy (cymma
KPYTSILLMX MOMEHTOB B
COYNIEHEHUSIX, YMHOXEHHbIX Ha
YrnoBble CKOPOCTY B OunHamnyeckoe Ion.: 10
COYUSIEHEHUSX), BbIMONTHAEMYIO orpaHuyeHve 5 -
T
po60TOM, YTO TakXe BNNSET Ha TOKa u PEH.- Pobot
TOK, NofiaBaeMblii Ha MaHUMynATop KpYyTSILLLEro 1 8ED67
poboTa, n ckopocTb poboTa. OTa MOMeEHTa ’
yHKUMA 6e3onacHocTU
OMHAMUYECKUN OrpaHUYMBaET TOK U
KPYTSILLMIA MOMEHT, HO COXpaHsieT
CKOPOCTb.
UR16e 255 PykoBoacTBo nonb3oBartens
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®B10, o 3arparuBaemsbie
BbIXOA OnucaHue Lencteusn PFHp SneMeHThI
Estop Ecnu ckoHdurypmpoBaH Bbixof,

poboTta

UR pob6oTa <Estop> 1 cpabaTtbiBaeT

ocTaHoB poboTa, ABOWHbIE BbIXOAbI
umetot HU3KWI yposeHb. Ecnn
ocTaHoB <Estop> po6oTa He
WHULIMMPOBAH, IBOVHbIE BbIXObl
MMEIOT BbICOKUIA YPOBEHb. MMy bCbl
He UCNoJb3YTCS, HO AOMNYCKaTCS.
3T ABOVHbIE BbIXOAbl UBMEHSAIOT
COCTOsIHME Ansi NoOOoro BHELIHEro
Estop, noaknio4YeHHOro K
HacTpanBaeMbIiM BXoAaMm
6e30mnacHoCTH, rae 3TOT BXO[,
HaCTPOEH Kak BXO[, aBapuiiHoro
ocTaHoBa.

[1na oLeHKN BCTPOEHHOM

o Ecnu
yHKLMOHanbHom 6e30nacHoOCT C
o N HacTpanBaeMble
BHELLUHEN CUCTEMOW yrpaBfieHus, BHelwHee
N BbIXOAbl 334aHbl,
CBA3aHHON ¢ 6e30MacHOCTbIO, N 1,8E- NoaKmoYeHne K
[OBOWHbIE BbIXOAbI B
nobaebTe PFHD 3TOro cBsizaHHOro ¢ 07 niornke u (unu)
cny4yae Estop
6e3onacHocTbio Bbixoga k PFHD o6opynoBaHuio

nepeknr4yarTcA Ha

BHELLHEN CUCTEMBbI ynpasreHua, <
HU3KNN YPOBEHb

CBA3aHHON ¢ 6€30MacHOCTbLIO.

[nsa Bbixoga Estop npoeepka
BbINOJIHAETCH Ha BHELLHEM
o6opynoBaHun, nockorbky Bbixog UR
ABNAETCA BXOAOM A1 BHELLHEN
yHKUMM 6e3onacHocTu Estop
BHeLUHero obopyaoBaHus.
MPUMEYAHUE. Ecnu ncnonb3dyeTcs
WIM (mHTepderic nuterHon
MaLlmHbl), Bbixod Estop po6ota UR
HE NMOOKIMKOYAETCA k UITM.
BbixogHown curHan Estop He
oTnpaenseTcs ¢ poboTta UR Ha

WJTM — aTo no3sonseT
npeaoTBpaTUTbL HEYCTpaHNMOoe
yCrnoBue OCTaHoBa.
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®B11, Onucaxve OencTtBus ST
po6ot UR 3NEeMEHTHI
BUXETCA:
A . Ecnu
umcpoBoi
HacTpavBaemble
BbiXoA Korpa po6oT apuxetcs
BbIXOAbl 3a4aHbl:
(NnpovcxoguT ABUXEHKE),
OBOViHbIE LM POBbIE BbIXOAbI * Korpa po6ort
nmetoT HU3KWN yposeHb. Koraa ABUXeTCA
OBUXEHUS HET, ypOBEHb CUrHana ;"B%z':ﬁgg;”
Ha Bbixopax BbICOKWI. OueHka y ’
¢ oﬂ anbHown 6e30 acuoc ABOUHBI® Breuwnee
HKLMOHanbHOM nacHocTu
OT):-IOCLIEITCH K TOMY, YTO HaxoamTCs abpossie 1,8E- MOAKTIIOHERNE K
v, BbIXOAb 07 norvke u (unu)
BHyTpu po6oTta UR. [Ans oueHkn nMetroT
. . < o6opynoBaHuio
BCTPOEHHOMN DYHKLMOHANbHOM HN3KNW
6e3o0nacHoOCT! Heob6X0aMMO YPOBEHb.
no6aBuTb 370 3HaYeHne PFHd k + Korna
PFHd BHeLuHen norvkn (ecnu OBUXeHns
TakoBas MMeeTCca) u ee HeT, ypOoBeHb
KOMMOHEHTOB. CurHana Ha
BbIXoJax
BbICOKUW.

®b12, po6oT UR He
OCTaHaBNMUBaETCH:

LMPOBON BLIXOA

OnucaHue

3aTparvBaembie

SJIeMeHThbI

Korga po6otr OCTAHABJIMBAETCA (B npouecce
OCT@HOBKM U1 B COCTOSAHUW MOKOS), YPOBEHb
CurHana Ha ABOWHbIX LMdPOBbIX BXOAaX
BbICOKWIN. Koraa ypoBeHb curHana Ha Bbixoaax
HU3KWW, po6ot HE HAXOOWTCA B npouecce
octaHoBku 1 HE HAXOOWTCH B cocTosAHUM
nokos. OueHka gyHKLMOHaNbHoM 6e3o0nacHoCTy
OTHOCUTCS K TOMY, YTO HAXOAMTCA BHYTpU poboTa
UR. [nsa oueHKn BCTPOEHHON (DYHKLMOHANbHON
6e3onacHocTn Heobxoanmo A06aBUTb 3TO
3HayeHve PFHd k PFHd BHewwHen noruku (ecnm
TakoBasi MMeeTCSl) U ee KOMMOHEHTOB.

1,8E-
07

BHewwHee
NoAKIoYEHME K
noruvke u (mnu)
obopynoBaHuto

®B13, po6oT UR o 3aTparueaembie
B OrpaHN4EeHHOM fIMCaHNE ANEaMEHTH
pexume:
ndppoBom
uMcp Koraa poboT HaxoguTcs B OrpaHU4EHHOM pexmme
BbIXO N
A (MNn orpaHNYEHHbIN peXnM 3anyLLEeH), YPOBEHD
CWrHana Ha [1BOMHbIX LM poBbIX Bbixogax HU3KNN. BHellHee
CM. Huxe. OueHka hyHKLUMOHanbHoM 6e3onacHocTu
1,8E- NoaKIYeHne K
OTHOCUTCS K TOMY, YTO HaxoauTcs BHyTpu pobota UR.
- o 07 noruke u (mnu)
[InAa oueHKn BCTPOEHHON (DYHKLMOHANIbHOM
o6opynoBaHuio
©6e3onacHoCcTN HeobxoanmMo [00aBUTb 3TO 3HAUYEHUe
PFHd k PFHd BHeluHel norvku (ecnv TakoBas
NMeeTCs) U ee KOMMOHEHTOB.
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®B14, po6oT UR 3aTtparusaembie
He B OnucaHue
3NEeMEHTbI
OrpaHN4eHHOM
pexume:
. Korga po6oT HE HaxoauTcs B orpaHM4YeHHOM pexume
ncposom .
uMcp (M1 orpaHNYeHHbIN pexnM He 3anyLLeH), Ha YPOBEHb
BbIXO N y
A CuUrHana gBowHbIX undpoBbix Bbixogax HA3KNN. BHelwwHee
OueHka (yHKLMOHanbHoM 6e30nacHOCT OTHOCUTCSA 1 8E NoAKItoYeHue K
K TOMY, YTO HaxoamTcs BHyTpu poboTta UR. [na 0’7 noruke u (unu)
OLLeHKW BCTPOEHHOM (hyHKLIMOHabHOM 6e30nacHoCTH obopynoBaHuto
HeobxoamMmo 1o6aBuTb 310 3Ha4YeHne PFHd k PFHd
BHELLHEeW NOrnkn (ecnv TakoBasi UMeeTCs) n ee
KOMMOHEHTOB.
®b15, Onncanme e e Jonyckuu 3arparuBaemsie
npepen PFHp: 3NeMeHTHI
BpeMEHU "
OTcnexvBaHue yCnoBsun B
ocTaHoBa

MPEBbILLEH.

pexuMe peanbHoro
BPEeMeHMU, YTOObI He Oblin
npeBbILLEH Npeaen BPEMEHN
ocTaHoBa. CkopocTb poboTa
orpaHu4YmnBaeTcs, YTobbl He
ObIN NpeBbILWEH Npeaen
BpEeMeEHM OCTaHOoBa.
B0o3MOXHOCTb OCTaHOBKM
poboTa npu faHHbIX
OBUXEHMWAX NOCTOSHHO
oTcnexmnBaeTcs, YToObl
npenoTBpaTUTb ABUXEHNS,
KOTOpble MOryT NPeBbICUTb
npenen octaHoBku. Ecnu
€CTb pUCK, YTO BpeMs,
Heobxoaumoe ans
OCTaHoBKM poboTa, MOXeT
npeBbICUTb Npeaen,
CKOPOCTb ABUXEHUSA
CHuxaetcsa. [Ina
npenoTBpalLeHns Bbixoaa
3a npepensl byget
BbINOSIHEH OCTaAHOB poboTa.
DyHKUMA 6e30nacHOCTU
BbIMOSHSIET TaKOW Xe pacyeT
BpeMeHM ocTaHoBa Ans
OaHHbIX ABUXEHUN U
3anyckaeT OCTaHOB
kateropuu 0, ecnv npeaen
BpeMeHM 0CTaHOoBa
npeeblweH nnu byaet

He nossonut
dhakTnyeckomy
BPEMEHMN OCTaHOBKM

NPEBbLICUTb 3afaHHbIN

npegen. Boi3biBaeT
CHUXEHME CKOPOCTH
nnm octaHoB poboTa,
4TOObI
MPEOOTBPATUTD

npesbllLleHne npeaena

OOrT:
50 mc
PFHp
:1,8E-07

Po6ort
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PbB16,
npenen
paccTosHMA
oCTaHoBa

OnucaHwne

OTcnexvBaHue ycnosun B
pexume pearbHOro
BpeMeHU, 4To6bI He Bbin
npeBbILLEH Npeaen
paccTosiHMS OCTAHOBA.
CkopocTb poboTa
orpaHu4YmnBaeTcs, YTobbl He
OblN NPEBbILLEH Npeaern
paccTosiHMS OCTAHOBA.
Bo3MOXHOCTb OCTaHOBKM
po6oTa npu faHHbIX
OBUXEHNAX NOCTOAHHO
oTcnexuBaeTcs, YToObl
npenoTBpaTUTb ABUXEHNUS,
KOTOpble MOryT NPEBbICUTb
npenen octaHoBku. Ecnu
€CTb pUCK, YTO Bpems,
Heobxoanmoe ans
OCTaHOBKM poboTa, MOXeT
npeBbICUTb Npeaen,
CKOPOCTb ABUXEHNSA
CHuxaetcsa. [na
npenoTBpalLeHns Bbixoaa
3a npegensl byget
BbIMOJSIHEH OCTAHOB
poboTa.

DyHKUMA 6e3onacHoCTU
BbIMOJHSIET TAaKoM Xe
pacyeT paccTosiHUSA
OCTaHOBa A5 AaHHbIX
OBUXEHUN 1 3anyckaeT
octaHoB Kateropum 0,
ecnu npenen BpeMeHM
OCTaHOBA NPEBBLILLEH UK
Oy[eT NpeBbILLEH.

HOenctBusn

He nossonut
hakTnyeckomy
BPEMEHMN OCTaHOBKM
NPEBbLICUTb 3aflaHHbIN
npeaen. Boi3biBaeT
CHUXEHME CKOpPOCTH
nnu octaHoe poboTa,
4YTOObI
MPEOOTBPATUTD
npeBbilleHWe Npegena

Oonyckuu 3arparnBaemoie

PFHD:

OOrT:
40 mm
PFHp

: 1,8E-07

SJIEMEHThI

Po6ort

UR16e
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®b17, 6e3onacHoe
ncxopHoe
NnosioXeHue:
«oTcnexveaemas
nosuumsa»

Tabnwua 1,
CHOCKM

Onucanue

DyHKUMA 6e3onacHoOCTH,
KoTopas oTcnexuBaeT
BbIXO/, C pacyeTHOM
6e30nacHOCTbI0 TaKNM
06pa3om, YTO BbIXO[,
MOXET ObITb aKTUBUPOBAH
TONbKO TOraa, koraa poboT
HaxoauTcs B
CKOHhUryprpoBaHHOM
OTCINEeXMBAEMOM
«6e30MnacHOM UCXOQHOM
MOSIOXKEHNMN Y.

Ecnu BbixoA
aKTUBUpYyeTCs, korpa
po60T HEe HaxoanUTCH B
HaACTPOEHHOW NO3U1LMHK,
BbINOJIHAETCH OCTaHOB
kateropum 0.

HOencreus

«Bbixop,
6e3onacHoro
WNCXOLHOrO
NOIOXEHMA»
MOXeT ObITb
aKTUBMPOBaH,
TONbKO Korga
po6oT
HaxoauTCs B
3afaHHOM
«be3onacHom
NCXOQHOM
MOMOXEHNUUNY.

Jonycku un

PFHp:

[on:1,7°
PFHp: 1,8E-
07

3aTtparusaemble
ANEMEHTbI

BHelwwHee
NoAKItoYeHue K
noruvke u (mnu)
o6opynoBaHuio

cornacHo IEC 61784-3.
2MopTBepXAeHe Estop: curHan kHomnkn Estop noaBecHoro nynsTa o6yyeHus
OLEHMBAETCA B NOABECHOM MyrbTe 0by4eHus, a 3aTeM nepegaeTcs’ Ha KOHTponsep
6e3onacHocTM nocpeacTBoM obmeHa gaHHbiMu SIL2. YTo6bl npoepuTb paboty Estop
NOABECHOTO MynbTa 06y4YeHNs, HaXMUTE KHOMKY Estop 1 ybegutech, 4To npoucxoamt
Estop. Takum 06pa3omM MOXHO NOATBEPANTb, YTO EStop NoAKMOYEH K MOABECHOMY MyNbTY
06y4eHnsa N PYHKUMOHMPYET A0MXKHbIM 06pa3oMm, a NoABECHON NyNbT 00yyeHus
NOAKITIOYEH K KOHTPOSINEPY.
3KaTeropum octaHoBa cornacHo IEC 60204-1 (NFPA79). B cooteTcTBMM € IEC 60204-1
ons Estop paspelueHbl Tonbko kateropun octaHosa 0 u 1.

T06MeH aaHHbLIMY MeXay NoABECHbIM MyfbTOM 06y4YEHUs, KOHTPOSIIEPOM U BHYTPY
poboTa (Mexay cournieHeHnsimn) cootBeTcTBYeT SIL 2 Ans aaHHbIX cucTeMbl 6e30nacHoOCTU

* OcrtaHoB KaTeFOpI/IVI Oni NnpuBOAUT K OTKITHOYEHUIO NUTaHnA NpuBOAOB, NpU4emM

octaHoB kateropuu 0 asnaetca HEMEOJIEHHbLIM, a octaHoB kaTeropumn 1 —
KOHTpoNupyeMbIM (Hanprumep, 3amMmefieHne A0 OCTAHOBKM C NOCneayoLmm
OTKIIOYEHNEM NUTaHMA NpuBofoB). B cnyvae po6otos UR octaHoB kateropun 1 —
KOHTPOSNMPYEMBbIA, N NUTaHUE OTKIIIOHAETCS MPU 06HapYXeHUW KOHTPOSIMPYEMOTO

COCTOAHMA MNMOKOA.

OcTaHoB KaTeropun 2 — 3To OCTaHOB, NPV KOTOPOM NuTaHue npusogos HE
OTKITKOYAETCHA. OcrtaHos kateropuu 2 onpegeneH B IEC 60204-1. OnucaHus
STO, SS1u SS2 npueaeHsl B IEC 61800-5-2. ¥ poboToB UR npu octaHoBe
KaTeropum 2 TpaeKTopusi COXpaHsieTcs, a NuTaHue NPMBOAOB NOCIEe OCTAaHOBA He

OTKINo4aeTcA.

4PekomeHayeTCs NPUMEHSATbL YHKLMM 6e30MacHOCTY BPEMEHH 1 PAaCCTOSIHUSA OCTaHOBa
ona UR. Ot npegensl cnegyeTt UCnonb30BaTh B KAYECTBE 3HAYEHUIN BPEMEHM U

paccTOsIHUA OCTaHOBA B MPUITOXEHNN.
S0cTaHoB po60oTa paHee Ha3bIBanCs «3aLUTHLIM OCTAHOBOMY (po6oTbl Universal Robots).
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20.1.Tabnwnua la

MN3ameHeHne
HacTpoek
napametpoB ®b
B orpaHu4eHHOM
pexume

3anal'VI BaeMble
SJIeMeHThI

OnucaHue PFHp

OrpaHuNYeHHbIN pexXuM MOXET ObITb aKTUBMPOBAH
N0CKOCTbHO (FpaHuLeit) 6esonacHoCTr
(akTMBMpYeTCA Ha paccToAHMM 2 CM OT MSIOCKOCTM,
3HaYeHMsA HAaCTPOEK OrpaHUYEHHOrO pexnma
[OCTUrarTCa B npegenax 2 CM oT NAI0CKOCTH) Unun
C NMOMOLLIbIO BXOAa aKTMBaLMKM (3Ha4YeHUsA HacTpoekK
pocrturatotca B TedeHme 500 mc). Korga curHan
BHELUHMWX MOLKIHYEHNIN UMEET HU3KUIN YPOBEHb,
3anyckaeTcs orpaHuyeHHbIn pexum. MNpu
aKTMBaLuMmM orpaHmyeHHoro pexuma BCE npepgenbl
orpaHu4eHHoro pexmma ctaHoBatTca AKTVBHbI.
OrpaHuYeHHbIN pexXuM He iBNSeTca yHKUUEN MeHee
6e3onacHoCTK, a cKopee npeacTaBnaeT cobou 1,8E-07
N3MEHEeHNEe COCTOAHNS, BUSAIOLLEE Ha HaCTPONKK
cnepyrowmx npeaenos yHKLMM 6e3onacHoCTy:
MOMOXEHME COUSIEHEHNS, CKOPOCTb COYSIEHEHNS,
npepen nonoxenus LITU, ckopoctb LUTW, ycunue
LT, MOMEHT, MOLLHOCTb, BpEMSA OCTAHOBKMN 1
paccTosiHue ocTaHOBKU. OrpaHNyYeHHbIA PEXUM —
3TO CpefCTBO NapameTpusaunm yHKLUN
6e3onacHocTu B cootBeTcTBUM C ISO 13849-1. Bee
3Ha4YeHna napamMeTpoB HEOOXOAMMO NPOBEPUTH U
NoATBEPAUTb Ha NPEAMET TOro, MOAXOAAT JIN OHU
ANa NpunoxeHus poboTa.

Pobort

ABapuiiHbIi 3arparusaembie
OnucaHune PFH

c6poc D 3MeMeHTbI
Ecnu HacTpoeH npefoxpaHuTenbHbiil cOpoc u Metee
BHELLHWE NoAKITI0YEHUS MePEeXoasAT C HU3KOro YPOBHSI 1 8E-07
Ha BbICOKMIN, MPEeAOXPaHUTESNbHbIA OCTAHOB ’

Bxo, Po6oTt
CEPACBIBAETCS. Bxoa 6€30nacHocT ans AMFC‘DBZ
akTuBaLmmn cbpoca yHKLMKN 6€30NacHOCTK
npenoxpaHnTesibHOro OCcTaHoBa.
UR16e 261 PykoBoacTBo nonb3oBartens
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BXO[,
TPEexXno3auuMoHHOro
YyCTpPOWCTBA
BKIIOYEHUSA

BXO[L,
nepekoYeHns
pexvma

OnucaHue

PFHp

3arparuBaemsbie
3N1EMEHTbI

Korga curHan Ha BHELLHUX MOAKITIYEHUAX
YCTPOWNCTBA BKIIOYEHUSA UMEET HU3KUIA
YPOBEHb, 3anycKaeTcsa NpefoXpaHuTEeNbHbIN
octaHoB (Pb2). PekomeHaauums: ncnonb3ynte ¢
nepekroyaTenem pexrmoB B Ka4ecTBe BXxoaa
6e3onacHocTu. Ecnu nepekniovaTesns pexmMmoB
He MCMOoNnb3yeTCs U He NOAKIIOYEH K BXOAaM
6e3onacHocTu, pexum poboTa byaet
onpeaenaTbcs NoNb30BaTeNbCKUM
nHTepdencom. Ecnmn nonb3oBaTtenbCcKkum
NHTEpdenc:

* B «PeXVMe BbIMOSTHEHUS», YCTPONCTBO
BKIOMEHNA He ByaeT akTUBHO,

* B «pexuMe NporpamMmmMmMpoBaHus»,
YCTPOMCTBO BKIOYEHMS ByAeT akTUBHO.
M3meHeHmne pexuma yepes
Nnonb3oBaTeNbCKU NHTEPMENC MOXHO
3aWmUTUTL NAporeM.

MeHee
1,8E-07
Bxopn,
ona ®b2

Po6ort

OnucaHue

Korga curHan BHeLHUX NOAKITYEHUN uMeeT
HU3KUI YPOBEHb, AENCTBYET pabounin pexxum
(BbIMONHEHME MPOrpaMMbl UM aBTOMaTU4eCKas
paboTa B aBTOMaTMYECKOM pexume). Ecnun
YPOBEHb CUrHana BbICOKUN, [ENCTBYET pexmm
nporpaMmmupoBaHus (obyveHus). PekomeHpauus:
MCMOJIb3yNTE C YCTPOWCTBOM BKITHOUEHUS,
Hanpumep, ¢ NoABECHLIM NysibToM 06yyeHus UR e-
Series co BCTPOEHHbIM TPEXMO3ULNOHHBIM
YCTPONCTBOM BKJIHOYEHMSA.

Mpun 06yyeHuUmn (NporpaMMmnpoBaHnm)
MakcumarnbHas ckopocTb LITA n ckopocTb NoKTs
n3HavanbHo coctaBuT 250 mm/c. CKOpPOCTb MOXHO
YBENUYUTbL BPYUHYIO C MOMOLLbIO 3fIEMEHTA
MHTEpdenca «MonN3yHOK CKOPOCTM» Ha MOABECHOM
nynbTe, HO NOCne aKTUBaLun yCTPONCTBa
BKJIIOYEHWSI OrpaHnYeHne ckopoctu bypet
cbpolueHo go 250 mm/c.

PFHp

MeHee
1,8E-07
Bxopn,
ons ®b2

3aTparvBaembie
3JIEMEHTbI

Pobort
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BX0O[4
cBobopHoro
npueopa

OnucaHue

Pekomengaumsa: ncnonesyrte co BXOOOM
TPEXNO3ULMOHHOIO YCTPOWCTBA BKIIOYEHUS U (MNK)
MMoO c 3PE. Ecnu curHan Ha BXOOE cBoboaHoro
npvBoAa BbICOKMI, pob0oT NepexoaunT B pexnm
cBoOOAHOro NpMBOAA NPY BbIMNOSIHEHWUM CEAYHOLLX
YCrnoBUN:

* KHonka NMO c 3PE He HaxaTa.

* BXO[ Tpexno3unLmMoHHOro yctponcTea
BKIOYEHNSA MO0 He HacTpoeH, NMBo He HaxaT
(curnan BXOOA Huzkui).

PFHp 3arparuBaemsbie
3N1EMEHTbI

MeHee

1,8E-07

Bxopn, PoboTt

ona ®b2

20.2.Tabnuuya 2

OnucaHue Po6oT1bl UR e-Series cootBeTcTByt0T cTaHaapTy ISO 10218-1:2011 n npyumeHumMbIM
yacTtam ISO/TS 15066. BaxHo oTMeTuTb, 4to 6onblias 4actb ISO/TS 15066
npeaHasHayveHa ansa cOopLUMKOB, a He Ans npoussoautenen pobotos. ISO 10218-
1:2011, nyHkT 5.10 0 coBMecCTHO paboTe, onucbiBaeT 4 MeToaa COBMECTHOIN paboThl
(cM. HMxe). BaxHo noHumaTb, 4To coBMecTHas paboTa oTHocuTca K MPUTTOXEHUIO B
ABTOMATUYECKOM pexume.
CoBMecTHas MeTton MosAcHeHue UR e-Series
aborTa, o
P MNpenoxpaHnTenbHbIN
penakums YcnoBue oCTaHOBKU, MPU KOTOPOM
ocTaHoB po6oTos UR —
2011 r., n. no3uLma yaepXxmBaeTca B NOKoe 1 N
3TO KOHTPONNpYyeMbIi
5.10.2 KOHTpONMpyeTcs Kak hyHKLMSA N
OCTaHOB C pac4eTHoM
©6e3onacHocTu. [na octaHoBa 5630HACHOCTbI0. CM
KoHTponupyemsii KaTeropum 2 paspelleH B2 ha cTo. 1 T
OCTaHOB C aBTOMaTM4yeckuin c6poc. B cnyyae BO3MO)KHOp.B 6 aviiem
pacyeTHou cbpoca v Bo306HOBNEHMA paboThl CKOHT onm, e;b?;l
6e30nacHoCTbIo nocre KOHTPONMPYyeMoro ocTaHoBa C ponnpy .
. OCTaHOB C pacyeTHoM
pacuyeTHou 6e3onacHocTblo cM. ISO 5E30NACHOCTDION HE
10218-2 n ISO/TS 15066, nockonbKy
6yneT cumtaTtbeA
BO300OHOBMEHME HE OONXHO . .
co3 . ¢opMoit COBMECTHOM
[jJaBaTb OMacHbIX YCIOBUIA. paboTbI
UR16e 263 PykoBoacTBo nonb3oBartens
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CoBmecTHas
paborTa,
pepakums
2011 r., n.
5.10.3

MeTton

BepeHne
BPYYHYHO

MoAacHeHue

3710, No CcyTY,
HenocpeacTBEHHbIN
WHAMBUAYANbHbIA KOHTPOSb B
cny4ae, korga pobot B
aBTOMaTMYECKOM pEXMME.
O6opyaoBaHue Ansa BeAeHus
BPYYHYHO [OIXHO
pacnonaraTbcs B6n13n
KOHLLEBOIO UCMOSNHUTESNBHOTO
opraHa v JOMXHO UMETb:

KHOMKY aBapVIVIHOI'O
OCTaHOBa,

TpEexno3nuynoHHoe
YCTpOVICTBO BKJTHOHEHUA,

dyHKUMIO
KOHTPONMpyemMoro
OCTaHOBa C pacyeTHOMN
6e30nacHoCTbIO,

HacTpanBaemyo
dyHKLUMIO
KOHTpONMpyemMom
CKOPOCTU C pacyeTHOM
6e30MacHOCTbH0.

Po6oTbl UR He nopaepxusatoT
BEAEHME BPYUHYIO N1 COBMECTHOM
paboTbl. [1na pobotoB UR
npeaycMoTpeHo obyyeHne ¢ BeieHNeM
BpPY4HYto (CBOGOAHbIV NPMBOA), OQHAKO
OHO NpeAHa3HayYeHo ans
NporpaMmMmnpoBaHNs B py4HOM
pexume, a He AN COBMECTHOI paboTbl
B aBTOMaTU4YECKOM peXnme.

UR e-Series

PyKOBO,EI,CTBO nonb3oBaTend
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R
UNIVERSAL ROBOTS

20. Tabnuua dyHKLMA 6e3onacHoCcTH

CoBmecTHas MeTop, MosicHenue UR e-Series
pabora, KCP — aTo noaaepxaHue
pepakums
2011 r. n. po60TOM pa3fensiowero
510.4 pacCTOSHUS OTHOCUTENBHO
onepartopa (4enoseka).
3710 genaeTca nytem
KOHTPOA pacCTOSAHUS
MeXay cuctemoii po6oTa u
BXOASALLMMU B 30HY
obHapyxeHus o6bekTaMu
C uenbto obecnevnTb
MWHUMAIBHOE
3ALLUNTHOE
PACCTOAHUE. O6bI4HO
3TO AOCTUraAeTCA C
MOMOLLbH AETEKTOPHOIrO
3aWwmuTHOro 06opypoBaHNs
(O30): Hanpumep, 370 Ins ynpoueHus paboTtbl 430 poboThl
MOXeT 6bITb NazepHbIit UR MoryT nepeknto4atbca Mmexay
3aLLUMTHBIN CKaHep, OBYyMsi Habopamu napameTpoB Ans
KOTOpbIil 0BHapyXnBaeT pyHKuMi BesonacHocTM ¢
BXOX/ZEHNE B 30HY HacTpanBaeMbIMU NpeaenamMm
cucTeMbl po6oTa. (HOopManbHLIMU U OrpaHUYEHHBIMN).
Takoe O30 Bbi3biBaeT: CM. «OrpaHNYeHHbIN pexummM» Ha CTp.
4. HopmanbHasa paboTta MOXeT ObITb
1. 5‘3”;::”::::'(% BO30OHOBEHa, Korga BXOX/JeHue B
napameTpos 30HYy poboTa He o6HapyXxeHo. Takxe
DyHKLMM OrpaHN4MBaIOLLMX OrpaHNYEHHbIN PEXUM MOXET BbITb
6e3onacHocTu yHKLMI 3anyLLeH NIoCKOCTAMU U rpaHnLamMm
KOHTpOnSA 6e3onacHocTy. 6e3onacHocTtu. C pobotamn UR
CKOPOCTU U 2. Wnnycnosue MOXHO UCMONb30BaTb HECKOMBbKO 30H
pasgeneHus KOHTponupyemoro | 6e3onacHocTu. Hanpumep, onHa 3oHa
(KCP) OCTaHoBa C MOXET UCMONb30BaTbCs A5
pacyeTHou «OrpaHUYeHHbIX HAaCTPOEK», a
Be3onacHocTblo. rpaHu1La APYroi 30Hbl — B Ka4eCcTBe
Mpy 06HApYXeHMM BXOZa ANs NpefoXpaHUTENbHOIO
BXOXZEHNS B 30HY octaHoBa poboTa UR. OrpaHuyeHHble
O6HapyxeHs 3aluTHoro | MPEAENbI Takke MoryT BKJ'IIOtlaTb B
YCTPOWCTBA Ui ee cebs orpaHMYeHHble HaCTPONKKN oS
noKMAaHMS PoGoTY npenenoB BpEMEHMW U pacCTOsHUSA
paspeluaeTcs: OCTaHOBKM — C LiENblo YMEHbLUEHUSI
1 BosoBHoBMTL paboyeit 30HbI 1 3aHUMaeMOro
. «Bornee BbICOKMEN npocTpancrea.
06blYHbIe Npeaernsl
dyHKLMM
6e3onacHocTu B
cnyyae 1) Bblwwe.
2. Bo306HoBUTL
paboTy B cny4yae 2)
BbILLE.
Ina cnyyasn 2)
TpeboBaHus No
UR16e BO306HOBNEHIS paboTbl PykoBoacTBO nonb3oBarer

Mocne KOHTPOSMPYEMOro

OCTaHOBa C pacyeTHOM
AR2ROMACHOCTRIO OM R




20. Tabnumua dyHKLUn 6e30nacHOCTM

R
UNIVERSAL ROBOTS

CoBmecTHas
paborTa,
pepakums
2011 r., n.
5.10.5

MeTop,

OrpaHunyeHne
MOLLHOCTM 1
yeunua (OMY) ¢
NMOMOLLbHO
KOHCTPYKTUBHbIX
Mep unm
ynpaBneHus

[NosicHeHue

Peanunsauua OMY 3aBucut oT
npoussoauTens poboTa.
KoHcTpyKkumsa poboTta n (unwm)
dyHKUMM 6e3onacHocTn 6yayT
orpaHu4yuBaTh Nepepavy sHeprum
oT poboTa K yenoseky. Mpu
NpeBbILLIEHUN KaKoro-nmbo
OrpaHu4eHnsi napamMeTpoB
NPOVCXOAUT OCTaHOB poboTa.
MpumeHeHne OMY TpebyeT
yuyeta NMPUNOXEHNA POBOTA
(BKkrto4an paboumin opraH u
obpabaTbiBaeMble neTanm)
TakuMm 06pa3om, YToObI
BO3MOXHbI KOHTAKT HE MOT
NnpvBeCTU K TpaBme. B
NpoBeAEHHOM MCCrefoBaHMm
OLEHMBANOCh AaBneHne 10
MOABJIEHWNA 6onu, HO He
TpaBmbl. CM. npunoxeHue A. Cm.
ISO/TR 20218-1 «Paboune
opraHbi».

UR e-Series

Po6oTbl UR — 310 po60ThI C
OrpaHNYeHneM MOLLHOCTU U
ycunus, cneumanbHo
pa3paboTaHHble ons
COBMeECTHOW paboTbl, B
pamkax KoTopoi poboT
MOXeT KOHTaKTMPOBaTb C
YenoBEeKOM, He MPUYMHSS
Bpena. Po6otel UR
CHabXxeHbl (hyHKLUSIMU
6e30nacHOCTK, KOTopble
MOXHO UCMOSIb30BaTh Ans
OrpaHuYeHns OBUXEHNS,
CKOPOCTM, MMNyJbCa, CUIbl,
MOLLHOCTM 1 T. 4. poboTa.
911 yHKUMM Be3onacHoCTH
NCNonb3yTcs B
npunoxeHun pobota ansa
CHUXEHWS faBneHuns n cun,
co3faBaeMbix pabounm
opraHom n obpabaTtbiBaemMon
Aetarnbio.

PyKOBO,EI,CTBO nonb3oBaTend
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