UNIVERSAL ROBOTS

Universal Robots e-Series
A—Y—<=—a7y )l

UR10e
JTEDEHHEDEIER (ip)






UNIVERSAL ROBOTS

Universal Robots e-Series
A—Y—<=—a7y )l

UR10e
N—I3a 56

JLDEHHZEDRIER (ip)



Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.

UNIVERSAL ROBOTS

Z IZEEI N EHRIZ. Universal Robots A/S D& ETdH Y. Universal Robots A/S D EH 12 &
DHEFDARBZUICEHMELIEI—HE2EHUTELIFTIEEA, AZEFFERLUIZEZEINDS
Z&MHY . Universal Robots A/S IZ K 2 EH LRI NBENEEDTIEH Y FH A, AFIXEM
MIZREL EBET 270 E T,

Universal Robots A/S I3 AXERNIZB T2 WA LB H DI WVIEHEIZH L CEELZAVER
/\/O

Copyright © 2009-2019 by Universal Robots A/S

Universal Robots ® 10 J'i. Universal Robots A/S D& #%pE1EC4,

UR10e ii N—Y356




S ix

BRHELIZS . o ix
BERZEEDIER . .
AREBEDTAST .
PRI ANTIE
UR L e Xi
| N—RIxzT7A VA=Y= T I 1-1
1 Z4 1-3
1.1 XU e I-3
1.2 FZUMMEEEE I-3
1.3 BB . . -4
1.4 REOEELEIS . I-4
1.5 —RIZREE LI . L I-5
1.6 MHRER .. -8
17 VAZTHYARAUN -8
1.8 MBI Y AR N I-10
1.9 FEMASIL I-10
190 BREIIODARGET) . . . L I-10
2 BRI V-T2~ A I-11
27 XU 11
22 EIEHT TV — I-12
2.3 RERRFTREZRZZEREEE . . . I-12
24 BEBERE . I-15
2.5 TR I-15
3k 1-17
4 BEWKA X —T 12— A 1-19
471 EZUDIT o I-19
42 TRY MOMEREZER L I-19
43 AT I-19
4.4 ERERIRIE . .. 1-23
5 BERMAVEA—T1—A 1-25
5.1 1ZUDIT « I-25
511 AV EIA—=IVRY T ADT IV N .o I-25
5.2 A=V =W N I-25
53 BRMMBEHLER ... I-26
54 VMO =F—U/0 . ... 1-28

N—Yav56 iii UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.

UNIVERSAL ROBOTS

541 TRTOFTIZINOOI@EARE .. ... I-28

5.42 TR . . o, I-30

543 PHTIBIVIO . . I-34

544 RAVHOLDTIZIVATT I-35

545 MO EZIZPLC EOMD@IE. . . . .. I-35
546 T FEZ VO . . I-35

547 VE—NAV/ATEIE . 1-37

5.5  BBIFEENG . . . e, I-38
5.6 TR NEERE . . -39
5.7 V=IO . o I-40
571 YV —=IVEIR I-41

572 YW=IOFTIAIVHEIT .. [-42

573 W=IDTIRIVATT I-43

574 V=IO TFET AN . [-43

575 W= laAI 2=k —aVI0 . . . I-44
AT F YA LR I-45
6.1 DRIZETDIIER . . I-45
W5y & BRI AN DRL & 1-47
akFH 1-49
8.1 EESHEEEE . . 1-49
8.2 MWEATGEE=FZIREE . . . I-50
8.3 A—H—MREIFAHE . . . I-50
84 EUFESTIZEDETS . . . o I-50
PREE 1-51
9.1 MUGREE . . . I-51
9.2 REIEIE . . . I-51
158 1L TR & 45 1 P 1-53
HE LAAE 1-57
B.1 EU Declaration of Incorporation in accordance with ISO/IEC 17050-1:2010 . . ... .. I-57
B.2 CE/EUMAAABTSE GeOXEDRER) . .. . . I-59
B.3 HRYVATAIEHHE . ., 1-61
B.4 HEIROHS . . . . . I-63
B.5 KCCZEME . . . I-64
B.6 EEEEIRERAFHHZE . . . . I-65
B.7 EMCERBRZEAHE . . . . . 1-66
T8 FH AR 1-67
FeaifAk 1-73
e RRER 1-75
B T . I-75
E.2 22 . I-80
UR10e iv N—Y 356



UNIVERSAL ROBOTS

Il PolyScope ¥ =27 )l -1
10 XU DI -3
10.1 Polyscope MEEAR . . . . . . -3
1011 AR =T A TUV/RT -3

10.1.2 TWR=RAY -5

102 AX—=R"T7 Y TEE . ... 11-6
1M1 7w I AZ—h -7
1.1 BRY M7 —A0FK -7
1111 BRY 87 —A2 2V MO—IRY 7 ADFHRBEHRE . .. o -7

11.1.2 A NO—=IVRY ZADFV/ATYDEZ ... -8

1113 BRY N7 —LDAVEATYDER ... -8

11.1.4 TRy ST7—20884E .. ... -8

1.2 AT ATARE . ... 11-9
M3 BAIDTOT T 11-10
1.4 ORY FERBIOCURCap SA XV AT 7Aoo 11-11
12 @ T — ROER -13
127 T =R . 11-13
122 BREEA X =TV VT TINA A o 1-15
1221 Y aTIVERE 11-15

13 Z2RK n-17
131 BERBEFAR 1-17
1311 LERWERADT 7YX A 1-17

13.1.2 ZBENAT—RODTE . . o I-18

13.1.3 BEREDETE . . 11-18

13.1.4 BB EEMAT ... 11-19

1315 LBERF VTV L 11-19

13.2 BEAZIA=ZRIE . . . 11-19
13.21 TR RIRFL . 11-19

13.2.2 LRE—R 11-21

13.2.3 FFBTE 11-22

13.24 TaA Y MR 11-22

13.2.5 M . o o 11-23

13.26 V=R T 11-25

13.2.7 BIBEME . . 11-25

13.2.8 W —IUALE . . . 11-25

13.29 W= VDI . . o oo 11-27
13.2101/0 .« © o o 11-28

132 1T N= R TT 11-31

13212 B —THR—LRI 3y 11-32

14 [5Ef7] 27 11-35
140 TOT T 11-35
4.2 B, . 11-35
143 TRy NOBEBIREE . . . . 11-36
N—VaY56 UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.

UNIVERSAL ROBOTS

144 TR N2AEZCTHEY . . . .. 11-36
15 [Faro46] &7 11-39
151 TR ITLV ) — 11-39
1511 TOTILFETRR ... 11-40
15.1.2 BREIRZ Y 11-40
1513 TOTSAV) — YV —IbI8— 11-40
1514 NI TR 11-41
15.1.5 EIRUAZ /) — KRNSO 70T 8EEE ... . ... ... ... 11-41
15.1.6 7O ILTTV—=URAVNERES ... 11-42
15.1.7 SingleStepinaProgram . . .. .. .. ... ... .. ... ... 11-43

15.2 AV RET 11-44
153 [T 7001 BT 11-45
15.4 [0 BT 11-46
155 BARTOTSAD I — R 11-46
15.5.1 BB . . . 11-46
15.5.2 J5I0 © o o 11-55
15.5.3 FEHE . . . 11-58
15.5.4 ZRIE . . 11-58
15.5.5 R 70T 11-59
15.5.6 4510 © L 11-60
15.5.7 AV 11-60
15.5.8 T A E — 11-61
156 WETOTITAD ) —R 11-61
15.6.1 b= 11-61
15.6.2 I . o 11-62
15.6.3 HTTOT T 11-63
15.6.4 RN . . 11-64
15.6.5 A7 VTN 11-64
15.6.6 T /RY N 11-65
15.6.7 AL W R 11-65
15.6.8 UL . ..o 11-66
15.6.9 AA W TF L oo 11-68
15.6.10 Z A4 N 11-69
15.6.1T TR =D o 11-69

15.7 TV L= 11-70
15.7.1 IS RA R 11-70
15.7.2 $BER . 11-76
15.7.3 T = . oo 11-78
15.7.4 VRV RNIWXUT o 11-81
15.8 URCAPS . . . o o o e e 11-82
1581 UE—RTCP &Y —ILSAURFYW T ... ... . .. .. ... ....... 11-82
15.82 VE—RNTCPRBEIDXA T . . . 11-83
15.83 RTCP A RA VN . oo 11-83
1584 VE—RTCPY—ILINA . .. 11-84
15.85 VE—RTCP. . . . .o 11-85
15.86 VUE—RTCPPCS . . . . o oot 11-86
UR10e Vi N—Yav 56



UNIVERSAL ROBOTS

15.8.7 FEHETCP DY — W/ SARSE . . . . . . 11-88

16 FHEHTH T 11-91
16.1 B . 11-91
16.1.1 TCPRERR . . . . 11-91

16.1.2 TTEEFEDN . o oo oo e e e e e 11-93

16.1.3 TRAMT . 11-94

16.1.4 VO BRIE . . . o o e 11-95

16.1.5 280 . . 11-97

16.1.6 AX—RT 0T 11-98

16.1.7 W =IVI/0 . . o 11-99

16.1.8 ZERE—RMBTOAL—ABBAT . . ... .. . 11100

16.1.9 AR—LA . 11-101

16110 AVARY NIV XU TEE . . 11-101

16111 A7) a—RIAN—=ky N7V . [1-102

16.2 Z2E . . 11105
16.3 T AT ¥ 11-105
16.3.1 Z4—FY—OF . . . . 11-106

16.3.2 FOBM . .. 11-107

16.3.3 ERRODIBHN . . . . 11-107

16.3.4 I 7 A—F X— . o o oo 11-108

16.3.5 #il: 7075 AOFHBEIZFH T +—Fvy—%2EHITDIHE ... .. ... ... 11-109

16.3.6 fil: 7—F ¥—HR—XEEITEHITDIHEG ... .. 11110

16.4 7= VRINZA 1-111
16.41 MODBUS 754 7Y MI/QOBE . . . o oo 1-111

16.42 A —H 2V NP ... 11-114

17 [BE)] %7 1-115
170 W =IVORE . . . 11-115
17.2 TR N 11-115
17.3 W —=IUBLE . . . e 11-116
1731 A=A T4 Z—MEH . . .. 11-116

174 T34V RLE ... 11-118
18 [1/0] %7 -121
181 ERW N 11-121
18.2 MODBUS . . . . . 11-122
19 [(B7] &7 11-125
191 HIEMEE T34 2 ME . .. . 11-125
19.2 HATZ 11-125
19.3 T — LR—BRDMRIE . . . e 11-125
20 7OV ALABIUORERET XY v— n-127
201 BHS 11-127
20.2 FHR.. 11-128
20.3 (RIF  o, 11-129
204 T AT I =T X 11-129

N—= 3V 56 vii UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.

UNIVERSAL ROBOTS

21 A =a1— 1-131
21,1 AN 11-131
21.2 IN=I3a VI . 11-131
21.3 BIE . . 11-131

2131 TV TTVUVR 11-131

21.3.2 IS AT = R 11-132

214 VAT D o 11132
21470 NI TV TEEIG . 11132

21.4.2 FEET . 11-133

21.43 2 D= 11-133

21.4.4 URCaps DFEHE . . . . . . 11-133

21.4.5 VE—NEIE . . 11-134

215 ORY ROV NETIY 11-135
FHEE 1-137
%Al 11-139

UR10e viii N—Y356



$# Universal Robots e-Series IR Y N ZTHEAWZZEH Y A S5 TXWFEF, UR10e

ORY ME, VI 2BEXE2 /0753 v I/NTE, BELRESEMHHL THOE D&
BARAEETT, T—Alk TIVIZDLOMUB UL THEY a1 Y "o InTHE
ER

Kfrz WG L2700 s 530714 v —7x—ATH5 PolyScope ZHifHT2 &, TR MZ
EROWE L TY— IV E2BEII YL 0TI IV IMRHRIZTEET,

Universal Robots e-Series 2R L —F « 7Ry N7 — Ak 6 2DV aA v b &JRHEFHD 7
LEIYEY T35y, AHOBZ BT 235 L BR>TWET, FFFzIBELAZ7T1nr I3
VI VA —T 12— ATdHb PolyScope 2T 2L, Y—LEBHTLLSIIORY h&e T
075507k, BXEESE2FHAL THOEHKEBEBELAZYTD2IENEHIIRY FT, K1
BERY N7 —ADTFEHFEEZRLTHEY, Y2aT7L2EBELTEBRTLZIeNTEET,

RN
ORY NEFETD L, 200FEZHIMY) £9., 21230 RY h7—A4d, €5 —2I2iF
UROMNBNEENTOET,
CTA—FRYAY R
- AV RA—LRY I
C T A—FRYRY NOWAMT T T Yk
« OV bO—IRY 7 A% BL DD

N—Jav56 ix UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.

R
UNIVERSAL ROBOTS G RO AT

Wrist 1 joint
Wrist 2 joint

Wrist 3 joint

/

/ /
O/ Tool flange
Acclflange
- /
-4
74

/
/
Base / /
/J

Base joint/

Shoulder 'o\'m."" /

/
Elbow joint /

Figure 1: D3Ry R 7 —ADYVaA vk, R—=A, VY—IL753VITT,

s ORY N7 =AY O—IRY I A kT b5 — 7))
s BAEFOOHIBIZIGT DAL V=TIV ERITER— 7
VN

EELZE FORE
Oy MIEEHREREE ( 8.4%22) O/, OARY "NDAVAR=INVITEIZYVAITEA
AV IPRERINET, H ABDOITANTOLZRIIET IR BEIXHY £,

KREDHHA
ABIZ, DRy NORBEREL TOS5 AT BERENE ETNTOET, ABIE2 DO
HH LRSI NTOET :

N=RITT7A VA R=I=aT )l Ry hOBEKRK S & OB 2R ELRE,
PolyScope ¥ =—a7)V: Ry kD71 r53I 7,

AEITHE - BLKICHETAIHEANZ N L —=V TRBOHZ0OFRY NV F 7L —R—HIZ
ERINAEDTS, £/, TOVS5IV 7 - aVvEe S NOAHELTE ZEAWVAEZITET,

ARG IR D AT
PHR—bF 7= 7H A N (http://wuw.universal-robots.com/support) (ZIXEA RDHNENE F
NTVET,

- KREOMEFEN-Va v

*+ PolyScope ¥ =27 )V

s NI TNVa—Ta VT AT VA EBRIZBET BN B =2 T )
s Epa—Y—miyoAs) Sy =a 7

UR10e X N—Y356


http://www.universal-robots.com/support

eEESE ) A A UNIVERSAL ROBOTS

UR+

UR+ ¥ b (http://www.universal-robots.com/plus/) ik, BFEVDUR DRy b7 7)) r—
VaAVENAZIIAXGTZHILINTE S, BHBORGERETIA Y T Y a——AT
T, TVRIZ7Z7ZR778H ) — EVaVHAIRY TNV TIZEDET, —HHT
MBERYIIRTNTHEHONY £9, HOWDIHEAAUR OKRY MADIEAED 72Ok I v, AR
INTVWET, YUV EEey vy 7 BEOSTEARLV -V a3y, ALA—ARa—Y—
TVANRYIVA, fHRATOTIIVIEFEBRUEY, £/, ZOY A MEFHAL T UR+
Developer Program 2192 Z & MTEE T, TIZTIXURBAARY b &2 X S IV TN
AT D MMTEDUHDHMY T NI 2T T IV N T A—ALILT V2 ATEHIENT
KEX

N—Iav56 Xi UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.


http://www.universal-robots.com/plus/

R D AT

G

UNIVERSAL ROBOTS

‘pansasal sybU ||v'S/V S10qoy [esiaAun Aq 61L02-600¢ @ ¥bLAdoD

N—= 3V 56

xii

UR10e



Part |

N—R)T7A VA NI T )






1.1

XU DIZ

ZOEIZIX, ARy hOBFEEIKROTA V29 S FilZ. URUniversal Robots e-> ) — XD 1
ARY MDA VT TV —=R—=1lFHEN, BEINDZVDEND D EBEELLZEIZETLHHEEIEEN
TWET,

ZDEDTMAID/NE 7Y 3 VIF—RINBRNETT, D/ s a il arRy NOFE
PLOTOTIIVIOEODOERN GV =TV VI TF=EANEENE T, 28Ik, K
W@y 7V r—>a VB W TEHEER, ZeBEEEZHAL., EHLTVET,

28 L 1.7 7Y avORRE A XY AIRHICEETT,

AREOMODBEREWH TREINDZ TR TOT VY T =BT II/RPHA XV A% R,
JESFd 5 2 L WEETT,

A SIZEEMN I SN2 T F A MIIFIZERZE 22T A XN,

T

Universal Robots (&, Oy b (7—AJY hO—Jbhy 7 A%
TA—FRYZVRN) BHEUZD . 1] 500 5 TEE /UuE X
nrEgE, —YELERAVEYA, OIS —%, O
Ay NOREESENFEKNT, ORY NEZIXTOMOEEEIZT S
ZXNZEEIZOWT, Universal Robots IZEF 2 & WD RET,

1.2

2 & BT
AR =27 IWVZIFELRBORY N7 TV Ir—2 a3 VO E & OCFIEHEIZ DO TOHH I
HY)FEX¥A, T2, BEBVATLAOLRVITHE L 525 YO ALK& OHMHE H Y X
Ao SERBZY AT AIE, TRy NDPFEBRE I N T2 E OGN E D D LB
WOTHEIL., RERETDIHLENDY £,
Universal Robots ™ e-Series IR hDA V7 7L —&—&, YHLETHHAINDLE EDL
BHEINES X, BE2BARY v7 ) 75— a ViZBOW TERARGRESPHRI N TS Z
LEMRTDIEMENDHY £9, ZNTETFVREENET T, THETICEREINELA ¢

« ORY MY AT LARIKD%EFERMT D

s VAV THAAVRNTEREINTVDHE, MOKMS L CBNOLLT NS ALV

B—T =A%%ML T B

« V7 N7 TR ERET D

A=Y -DRLRARELEHELRNE DRI S

« OARY MY AT LARENEYNICHEINFEZEINTND L 2RSS

- HHBIAEZEE TS

« OARY MEEBRTCIIHYTIaHELS YT IV — R —DiiEL LK TS

BT T AN, VAT TEAAY N AR ZaT V2 G502 XEEEDD

N—Yav56 -3 UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.

UNIVERSAL ROBOTS 1.4 &F

1.3 HEHIR
AFIZHBINZLZLICET 2RI, Z2MEICETIR2TORRMVESFINTWNTE, EE
ARV al — 4 —PREPHELZ IR IBZNE NS URICEB L IRLUTIZAY £
A,

1.4 AKEDOEEHE
TR EIL, AELERTHHEAINIGERL NV ERETIZ XY FVaveEsmLET, AN
Y TEMHHAINET,

TR

ik, FELRWE, T EAITEEEZAD AR D B )58

U EBLKRN 2R LU £,

TR

ZAE, FELRWE, WEEAILEEGZED AJEEENH S U8

U7 falg R "L £9,

Bg.

ZhUE, FEEEL RV E, BREPEEAOKRSIREEEZG SRS
ATREME DS B 2 TEHAE RN F@a LSRRI ERL X9,

Bg.

ZhUE, FEEL RV E, REPEEAOKRIREEEZG SRS
bﬁmﬁééfmhﬁ@a%ﬁ%mbiﬁo

g,

ik, s &, BRFE A DS WTREMEN D B I E MR SR

mERLUET,

TR

IHlE, FEL ARV E . BEADOKIRBELS XEZ ARk

NHdRMzERLET,

UR10e -4 N—I3256



1.5 — B EES LR UNIVERSAL ROBOTS

1.5 —REyLEE Y ITE

IOk 7Y aviE, AV=a T IVOELFHIHRYBEURRELEHIING, R ES
BIUREFEPEENTOE Y, MMOEHEPEREIAZZBLC TEIHICHERINTOZ
'(;—0

ABYBIIH DML EEII>TaRY b ETARTOELESE
EHRETDHEIOICLTLIEIN,

N—T356 I-5 UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.

UNIVERSAL ROBOTS

@

1.5 — 7%

I

R

ey

Gl

Iig
I

10.

11.

12.

13.

CAERY R T—AEY I/ TV RIT T =7 XA —NEYhDE

BRMEMEIZHRN M TEREINTWD Z L 2L £9,

CBRY MY —ABHBIZHT S TR BAR—ANRH L L

ZMERL E9,

TR IR ARV A — FEEERET DD, BE

BEEZIXEBOSCIIREERNT A—Z =N AT A
AV MIESTHREINTWDB I Z2HEILTLEIX N,
ORY NEEBETIIHEG, Do) L UARRPEAEEE
FAULRNWTLZXW, OfRy b2EBETIRIZ. BEVWEr F
LOBEDIZUTLKZIN,

BIZIETaA Y hFyy THED, BEhTnd, 2340
TW2RY, EL TV HEEIZIFERLTCaRYy b2FEHAL
BNTL A,

V7 MUz THMNAL S —PERRINGEIE EHPH
WCRABIEEZL, T80 RNEHESEO, 0
EE EOXNIET DS TT—I—RE2MEBL, MATLIZEHNE
HELSEZI N,

L FEHE | O I HEEERERE LRV TL I, Z2HE 1/0

DAEMEHALTIEIN,

CIEUVOREREDHRE (AARY MEXAFTHE, TCPIZH T

2E&E, TCP A7t w b, ZeWlay) 2fHLTEX
W, TOTTLEEEITRERET 7 A IV EREL THAA
AET,

TV =R THBEIIRANTY AT ARX Y MDBEN
RHATDGEOMMIUFES>TL I,

W=/ TV RZ T2 7 A —B I UEEYIIHM BTy T
EYVFRAY IR EDIZULTLZI N,
EOEMBEEFOTRY M E LTINS H8E %R
FT2H2ORY NOEPBRVGAIICHD EOIIBTELELTL
72X,
TA—FRUAY NefHFE, oRy bOBIEIZERLT
<EIW,

DA TXARAY NMEELUZEEIE. ORY hORZ4eHH
WZARALUZYD, Y AT LOEEIFIZORY Ml T <
7ZEW,

UR10e

I-6 N—ay

5.6



1.5 —fkpy e

TR

UNIVERSAL ROBOTS

R

5

I

A,
=-

13.

14.

15.

16.

BRDEWEHASDED I THEBMENELU Y, B2 5
fERRMWNEC D ZENHY £F, HICHRRFEHREIINTD
BRNR) AT T2 AAY NEEBL ET, FiInizY
A& > T, BRDBEEEN R LZ2ED L XU EH I N F
T, Ko T, BRI EILOMEREL VB EL
LEE, BWICREOMREL RV BN TL AXW, RiEHR
ETHAT 22 DONT, FIZY=a T I & HAHEL
TLEI WY,

IRy hOBEIZITHOBNTL X, k> Tr V&
TV —R—IZFHTERNERPELD 2D £F, T
RTOFINZHEMANTIE, BEETL2TRXRTOY—E A
R aTIVOEFRIZKES T TL EX W,

ORy N2EBIMEY 2—)b (Euromapb7 - » X —7 =— A&
)AL ZGE. TN T NDOY =TIV TEY a—
IWEFRTLZI W,

WBFTRY NOFHAZFICITIEFEEILRZ VO EZ S,
JEH M E I B E BRI B O TIFIEEE L2 FHXE
EOBREMEL TS ZIW,

1. B4Ry b2y ba—IVRY 7 ZDOEBEFIZRENH D F

T, EFRMHOEMIZIAYEE L 725 REMENH D 728,
e, BEEZIZORY 2D F-720, il 20k S
WCUTLKZXW, ORY NEEET 2 E213A5 00020 VT
HCIREZMRATEET, 2 Ry hOEREZ A 7IC
UT, 1RGO HETORY 27— VXV TEET,

2. A2 bA—I)VIRY 7 ADRNEHN—DH AT E ANZ W

7]

o

EOITULTL LT,

1. BARY bEBEEIELARMEOH ML DRy 2 HA

abty), AT, IXTOREL Ry M7
75 LMY S Z e e HEBEL 9,

2. OARY &2 KABIZIZI S IBRWTL 22X, JEFEIZHROE

BZE-oTORY LTI AHY £,

N—Iav56

UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.

UNIVERSAL ROBOTS 17 VATTEARAY b

1.6 HHHEHHN
Universal Robots e-Series IR MIFEXEHADORY N T, W—IW/ TV RZT7 =7 X —EMH
DOEHRN, TV AR—3 2 MR OB PR IFH LU 9, ORY bOBEREES/FDEH
HIZoWTIX, B BEDEZSHBL T X0,
Universal Robots e-Series O /RY MMIRFH R ZEEEZHATHET, ZHid. OFRy VA
TOLAETZEME L. £/2I3EANTEET I5E12. HEEANTE 2 IS ICEMWIZEKE S
TWVWET,
HEREHILEREDO R NHROATITD ZLIZRS>TWET, 2F Y. FTOREOHRIZEIT
BVAITERAAYNIEY, W=/ TV RT Tz I R— T—72 . EEYMOBEWS Y
EELEREUT, BERBEREELDZ Z DRV EINDHRTT,
BEXNINZHENOANFHAPERIIHFBRINZVEATHI L ARINET, ZNIZIELA
THREENTITH., ZNLIFIZEEEINETA -
s BHEMIZIBROAREMED H D ERETHHAT S
s ERPAEIEICHEELRIMHHET S
s VA TR AA Y NERRNIHHT
« FLRDMAERATHEHT 2
s VI IVITDRIBIE UTHATS
s FREEINT A —Z —HTHIET S
[Lsecy
s ZOEEADRY ME, BRI Y- a 7 IMIIEEI
NI > TOAFAL £9°,
s ZOBBITERZIGI R BAERBENTHH T 285 THE<
g, ZOEOBFAZEXMLTHERA,
fEHOEIE, BFELEML Y, SFETIERHRMAEITO®R
HBELUCHRBRERSTHEY FFA,
s BEIN-E, EEE ZEREM S AR 72 A o A AR kX
NTHY, TOMEE, BUE, A6 L URYIIEIZOZRNS
ZENHY FT,
UNIVERSAL ROBOTS |FHARJIZW N DI 3 RN S
L UORESRMEEE TV E R A,
1.7 VAITEZAAYV B
AVTF TV —R—WEMTRIBFEEEED 1 OMN, VAZ T AAY NOEFTTT, Zhix
Z < DEIZEWTHEMIZEBM TSN TWETS, 0Ky MREREDZEMEE. aRy skt
GHIE (V=Y R T =7 R— FEEYPAMDOEWZ L) 1TIKGFT D720, aRy AR
I SE S EMET T, VA TR AAY M2FEMT 5 ETIS012100 B L UVISO 10218-2 % i
HT2Ze2HRLUET, XHIT, 1V T 7L —2—13HMH:RE 1SO/TS 15066 23BN 1 X
VAL UTHHTA I 2 BIRTIXFET, 1 VT VX —DETDIVATITEAAYRNT
X, URZ2E0RZNICEEINZY, ORY N7 AV r—a vk eAzE L /-,
FTRTOEEL AT ZRFT LT XN
UR10e -8 N—Ia>V 56



17 VAT AAY B UNIVERSAL ROBOTS

L DRy hRERGE L RIS S IR Y MR
C RS TNV AT VI BEUA YT YA
L Ry D REBGE DR OB

DA TXRAAY NI, BOIIZERY NOBEZAVIZTIEIBTERML T I, 1V
FTV—R—IWNEETEY) AT T AAY ML, HY R 2R REER, BB AaE R
AYORBEWR SN/ E 3R EOORY N7 ) r—ya v I ER P EZRNET
BLENGENET,

FHER B EREETA 2L, MO RY N7 AU r—a v oEKIZBWT, Kz
HERA OV AT, FMICOVTIX, 28EE II/85—h2 JEL IV,

GEEREOW Ok, B AOORY b7 TV —ya VALK I THWEST, Zh
5DBEREIT L MR E LV REARETHY, 1 VTV —Z—NEMUEZY AT TR AAY
NOREY ARG B 728, RHZEETT

* TAAENT—DHIR : Ry hEARL =LA —DETHEHENPREEL 255G, BARY b
PEEAFICHKT . FEE 7 A— AL ENZHIRT D 72DIHH U £7,

< EEPRFIIR DAY ARV =X =AER L ZGAIC, BRY FEEES S, BEOT
FNF—=A VNI DNDT A=AZHET 2 -OIMHHL £,

s VaA vk, JHEEY =Ty REZT7 27 X —AEFIR K2, BRORE DA IZE
FTRHIVAIZHIETH-OIHHL £, il UT, SEECE I L #EE) % Bk L &
ER

s W)U ZYV RZ T R—FAGIRE : Y=/ TV R 7278 —2 T —7 D%
DHFPHE 7 4—F ¥y—I1ZBHEFT DV A7 ZHIIET 2 72D L £9, H#i : BB A R
L= —Dfr%EEd I a2mEl £7,

© HEHIPR  RFHIZERY BT —AMMEETENET S L D128, FHL XTI,

AT TV —=8—l% NAT— MREEIZE YD, ZRERANOHERDRNT 72 ZADF < BB
HYET,
WhORY N7 TV — a VORMNGEM, 2 FHINEACETIVAITEA
AV IDPBETHY, UFORICEEL TS ZI W :

o flEl 22 DIFTE ML D ZEL S

o fiEl % DOISAEAIETZE D FHE T REME:

o il % DOIGAEMIEZE % [k D T REME
TR MW, I 222 EERe 2 HH L T, GREISEYIZHER TS v (F : falk
BY =TV Rz R—%FHT2RE), £/213V A7 B+SITHIRT E 20, D
ORY N7 ) r—=2avilBWTEHREBREINDGEIE. 1 VTV —Z—NEL 7Y A
IJTXAAYV NI, A VTV —R=2EMNOFHEE il ZEe 0773V TR,
FR =B —2RH#ETZTNAAZENITZH8Y) OBEEZHM LA TEARY A,
Universal Robots Tld, 1 V77 L — 4 —EETIHEDH B fERE UT, PAFIC—ERR
I N BHE RIBENfERR 2 R L TV E T,
E o INUAOBERGERE, HERTRY NOREHRETHRETIANLDY £,

1. V=WV RIZ T A —F Y=/ R T 7 A — 227 X — DG 7 5
RSN R EIZ R EIH X D,

N—= 3V 56 -9 UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.

UNIVERSAL ROBOTS 1.10 SRXE) ) D 72 EE)

Ry NEEOD AL & B BEEY OSBRI 2 0m5HX $R 2R e A R 1252 T RIS B,

oA b EOBEMIZE>THEE2%21) 5,

ERERN ORI OM TR 22172 Z LIk d. BT £ 72135,

ORY R —LFHREY =N/ TV RITT 7 R —% T2 R0 DB L DR,
TV TWgg0, FRFEBRGERENS, VI TV R T2 X =57 — 70
ERCE

FLIL 2 AR 0DE S RS IR & VI & 2 FEENE,

8. WEMK/NT A—R =285, HROBRNETIZ X ZAEE,

1B & BRI DWW TIE 2B L T8k A% TELAX W,

o g~ w D

~

1.8

BT 2 A A Yk

EUOTORY b2 BHWVIZRLDETEZITZORY MIZEZIMZAZBIFROT AN ZELERET
SHENHY) EFT, TRTOLZEEANNBEY LD EMICHEREINTND Z 2R L ET,
BEOBEZ 721308y MO T2 HEEER TR TORER I N TS L AT H
BELTWETAMLET, BIZIEAT2EET 2 HERHY) £ ¢
c EFEIERZ VB L OANPORY hE2EILL TV —F2 0 T2 %2 kU £,
s FHATIPORY NOEHEZIEILT 202U ET, P Y MAZREINTND
Bt BENHEMATARICY 2y NEEIMEIE D HRENHDEINE D MHERL £9,
s WML EE 2PN, BAE— RDPLEE— RPORBAETE—RADYIVEZ2EITTEXS
MR L £,
c HIEE— RAHEIEE— RZYDVFHER L2052 L. 21—V —A V& —T7 12— ADH EDA
WZHdDTA IV EMRALET,
- FEIE— RCEME2AMLT 272012 SMEAMET NA A2 T BRI H D 0iRER L.
Oy M2 A — REIEITEIEL T2 0B L £9,
« VAT LHRFEEIERINEBRIZRY AT AR LBEBIREBIZT IOV H 201 E S h % il
BRUZET,
- 0Ky MNEEIH I, oAy FEEIEHG, BT — R E 23R T — NI B
INEZY AT APEBRICHNZ A ZRETE 0 E2HERL £9°,

1.9

HEH A2 IR
HIFIZTARTOORY hOBEEZEILX T2 IEFEELHURE Y2600 £9,

73 1 IEC 60204-1 5 & V' IS0 13850 (ZHEHLL ., FEHHELE I P LENH Y FHEA, INHIE
PR PHHEETH Y. AGE2BSEDTIEDL Y FHA,

ORY N7 TN r—2a>yD) A7 72 AAY ME, BIOEEEIERZ VBB ENE S hE
WU £97, FEHISEIEARZ VL IEC 60947-5-5 IZHEHL S 2 EMH YD £9, ML ( 5.4.2F
svay) 2IELIEIWD,

1.10

G0 pATORANTRBGLL )

Fild—, WENRrDOORY hDOYVaA Y NE2ENTHEDHDIEHEBVHEL 2HEG. O
By MIEHZMIET DI LIEARAETH D, £/2I1FEE L < HY £H A, Universal Robots
DOHRFEMREEIZEMOEHOE L Z I,

UR10e

I-10 N—Y356



2.1

LD

Universal Robots e-> 1) — XD IR Mdkkx RNKEZ EHEE 222 1/0L [H U & 512 % 2
UTWET, TOMOBEM E 7= (2B MPEEER R T D 72O DERA V4 — 71~Xifi
FIEBERA VA =T = AN6DTIRIVELRT Iy Na—IE5, &Lt
UV1/0 1%, EN1S013849-1:2008 (GREEIZDWTIE 8 D% &IH) I(ZHEHLL T, l‘iﬁﬁl//\}l/d
(PLd) THFT IV 37 —F5727F ¥ 2HLTHEINTVET,

A—H—A VR =T 2= ATORZEMEE. AN, BODOEREIZONTIE, II fD 13 DEZ
ZIRUTLKEZIN, Z2EEZ /0 ]’%‘ﬁﬂ’d’éﬁ{ﬁ DINTIE, 5 DERZITELZXW,

TE:

1. EBEEP LA V=7 = 2ADMHIZZFNZT DO RY
NERIZRT2D A2 72 AAY NFIEIZHD BERH Y
F9., (1 DFE, 1.7 DY arvzsR)

2. ORY "R EY AT AT (BEFIERIEE DM, L2l
RoW@sE) WEEZIZTEKERIET L, FIEhTTY —
0 2P INE T,

3. EIEERIE T TV —Ya vy DV AT TR AAY RDO—E
LLUTEEINDIBERDHY £7

oy
EilS

1. VATV AA Y NTEBINAZED L B DL
TA—R =% 5 &, EWYIHEBRT E R VWGERMEX -+
R TCERN) AN ELDZ e £7,

2. ERIZY =B IOZ )y R=2@YIlEFEIN TS &
HIZU., BHOFHELIRELUTEBRMPELBENEDIZLE
£

3. 7T IR—DIAIZL)EEMN 24V IZEE XN BN
HY., BEEOWEDPKKOFERE 2258 HYD £TDT,
12V IZIFEEZH ST X0,

4, TV RITT7 VX —FURZEVATLATHEINTVEY

ho TVRIT TV A—ORES & O — 7V EHR X

NTVWEREA,

N—T356 I-11 UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.

UNIVERSAL ROBOTS 2.3 HERR T RE R & Bk RE

22 (EikATFTY—
IRWIZIE T @R MIIEC 60204-1 IZHE DWW TEZRINTWVWBE 3 D2DXA TOEIEHTF T
V—%BBLET, Z2N6OHT TV —FROEXTEZINTHET,

fEikh I — ETLl]

0 BIFAIESERT IC L > TRy F&2EIE,

1 WMEOHMEMINAZAETORY MEEE, BIFEIEOARY
N eIk U T & T

) *PuEZ MR L DD, RI A TICERZ MG L2 RETo

Ry b, R TOBEFIFOARY MEILEE R,

IE : *Universal Robots #8078 hDE LA 5T TV —2 X IEC 61800-5-2 (ZF:D X X 52 SS1
F2IESS2 X1 Tgike LTl X E 7,

2.3 HRTREAR L e HEE
Universal Robots L8 0 7R Y hDEZE2MEEIX T DORIZFIZEO@EYD, ORY PAREIZHYD £
M, ORY NYATF A, §RDLDLORY bRy MY oy —I/TY R 7
72 —%HlHTHZEDTY, ORY hOZREEEIZ) A7 T AAY MLV REI N
RY NYATADY) AT 2R 2 7-OIFHINE Y, MEMTEEIZTRY hOR—R L
FIBEBRIZH ) £,

ErEsY 7 {2 B!

VaA v MiER @ HFAYaA Y MIEIINTS ERSIOTNREFEL F
' KR

VaA v bEER  YaA rMEEIINTS EREREL £,

'

AR ARy MiEZHRT S FHZ, ZRANTERL X9,

ZEEMITY =V TV R TV A—% M THFE/-IX
W)U/ TV RZ T 7 R —B L OTIVAR—Dii 5DV

nmEHIRL £9.
YV =)L DL V=N UFAATRE S AR 2 e & U £9,
o R 5 ARy hORKEEZHIRL E9, HEETIVHR— V—

WIZTY RZ 720X —=753 0T, BLUa—¥V—E#H
V=)V TV RLT =7 Z—(EDHFLTHIRINET,

7 A— ARG ORY NW—IWITY RZT7 27 R —BLTTIVHE—»nY
T VYV RIS E W THIE T 2 B K E B I ) %
RUET, dEEHE Y-/ T R T X—,
IIVR—=T770Y, BLUOA—Y—EHY—I)/TV R
Tz A —EOHLTHIRINET,

GRS HARY hORKHEENZHRL T,

HIIPRSR HRY FETT MR HIRU 9,

{52 1L RF T PR 57 REEIE IEBRIRIC T AR Y DAV 2 Bkl 2§ R U
£9,

{2 11 R BR 57 REEE LR O R Y b ORKBEE#ZHIRL $9,

UR10e 12 N—Y356



2.3 f AT RE A A AR

UNIVERSAL ROBOTS

TV —3avD) AV T2 AAY NEFRIZ, EILFBBIZORY NAEETS I L EF
BT ABENDHY ET, ZOTORAEBHIZTDITIE, BEEREDEILRHEIHIR S & OE 1L
FRHERIRZ A TEET, INODLZEEEITHIEN TR TEIET 2 X5 IC@8MIZORY o
BEEERZBADIEE2ENTEET, Vasy MiEHIR, Z2 VP LY —I)l/TY R
T7 xR —HEHERFHINDEILH#ZBRHTL2 8, DF ) IRy SOBEEIXERIZ

ETAFNIIRETEIL VD L E2EZELTVWBRL NI EHAH A TEBL I ENEETT,

KRB MIZIRD E S ITF L DB N TXFT .

e TR MEREL AL HFIY—
FEH IR - d 3
TR L - d 3
VaA Y MIERSA 5° d 3
VaA v MNEERR 1, 15%s d 3
reen\1d] 40 mm d 3
W — )V DB 3° d 3
R PR SR 50 m/s d 3
7 A— ARF 25N d 3
)RR 3 kgmy/s d 3
7 RS 10W d 3
{5 (1 IR [T PR SR 50ms d 3
{5 11 P PR 57 40 mm d 3
tt—7FK—A 1, 7° d 3

R A

TN Tr—a vOBRFIIEWTRICERER 7 +— AHIBRHEEE
. 200682 H Y £9 (M 2.1), BARY MBHLERINZ 2D
N, BT a0 Y MRICEY | KETERNT A=A (R—2Z
MHE@EIMoT) BAMIZEP» > TMASGNE T, FEMkIZ, V—
WIZY RET 27 Z—=MNR—=AI5EL . R—ZADJE P % iR
WEIMET 20, MO TI 7 — A EEHTE 7 — L0887 4—
A%BIERIGTIENHY £, HARADGERRMEIX., 5D
T OEEY 2 E D RW2), BRY hORlEZ#Z -, /-
FZemeE Y aa v MEREMAGDE, ORY NEELER O
COMEBITAD I L EBIET A Z X IZ ko TREREIY RV AY
452LT, FMTETET,

g

A

Ry b2, FEICEMRROEEZ V1 R$57 ) r—>ayv
WIZHHEINDGE, VAT AAY MIEDER 250 E%2E X
LHMENTARATILIEZ2RIBVEY, Y=/ R T
I A= XTIV AR —OEERIRZ, HK 250 s (Z3E T D 46
EnHY FET, JhCkY). REMGEMETOOARY hTIHA—
DOECEEVIETE T,

N—Iav56

I-13

UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.

(R
UNIVERSAL ROBOTS

2.3 Mk AT RE R 2 R AE

Figure 2.1: @Ry b7 — ADYIERHEIZ & V) | R OFEEZE R TISIZ R AR ADERRIZE U THEED
BEZBRDET, VAT TV aA Y EBARY hOR—=ZA0 5K 1300mm OE#EIZH D, 120
FEIR (f2) 3B FEF TREEINE I, MO (£) 13, ERGABEIRIZSNT, ORY hOR—

A5 300mm BANTY,

F0RY MIFROLZEATEHY £ :

ZRAN

B

e ARL v
Oy MEFEEIL
VAT LIEEE L
F Bk
HEE— R T BhE
1k
TR 2w ~
WAE—R
3fiiEA F—T 1
VITFINA A
HHE—R

HEIE— KPRl
R AV

FIEAT IV —1 %2570, FHYOHAINEHZEINTVIGHAI
BTV AT LAREZEILH 1% U TIOBMI(ZE L 7,
A ha—IVRY 7 AAICE D EILATT) —1 2FEfFL, #%
LMOHINEBZEINTVIEEIIBVWT VAT LAREEILH S
ZHHALUTCTO MO ICHRE L £9,

ORY MZHUTORMEIEAT TV —1 270 FET,
EE—RIZHUTEIEAT TV 2 2EfFLET,
HEBE—RIIHGUTOMEIENT TV —22FEFLET, HE
E— RPHEIRIX 3ALEAS R—TVD VT TN ARRERINT
B, BEINTVWEIEEOARBIRNTXET,

FHV Y NATDOILS EWD Ty INRFEERIZ, ORY NETF
s 1R AE M S B X B £ 7,

BEVAT A RDE— RBAZMHTL LOBITIEET,
BRIAET NA AR T INSZ £ 23 TEE— RTREICMH
WX NAEIGEIELEATTY 20000 £9, 3AEAS F—TY
VITFNA AE. ANPMELS B0z FIZMNY -3 NFET, Z
NEFHEIE) Y hORELZZITERA,
HAT—RETUYEZRET, AJDYEWEES, OFRY MIEH)
T—RIZ, BVWGERYZaTVE—RIZEY £,
HEIFHEIED) 2y BAIDNES EWD Ty IUNFKAERIZ, O
Ay M2 HEBE— RPHHERENSHAIE X,

OB E A VA — 7 — AX 3 -DIT,

Ry MIFROZ2H I PREMINTNET -

UR10e

14 NR—UaV56



~ UNIVERSAL ROBOTS

Zeth i

AT LI ZOEEMOIY VK THDHE, Oy NDOBELEIEA
NI Yy TEMN F 2 IFBEEUEIER R VA X /2R
WZHR->TWET,

Ry NEHEH ZOEENOTVYIETHIE, Ry hOWVWTHhDY =

By NERL

BAE—R

D E— R
=75 —A

A48 0 Trad LEEI Z2EH Y FEA,

ORy hAYEIE, F201F, BREIEEZIETFHEIRCE
V. BIEEETORIZ. BTy 7 E, TNLADRHZH
IV IKERY FT,

BEY AT ADBDE— ROKIZTYY 27 TLowl,
VAT ANFAE— RTRVEHZO Y Y 7K,

ORY MBRBREINZL—TF—LRKYYaviihbd e
. m¥Yw 2 [THighl,

FTRTOZENOWET AT IVF ¥ VAN TT, DEVMDRHILREND Z LR £ (H
BRAUE (LI3E 5 MR DR IZEH),

2.4 ZeHEE
TRV AT A, BEBEFOWTNLBEEL THWENE S, F2ERBAELEROUILTE
BB I N0 EBEHTE I TEEHLET,
P BEEY AT LADRIGTT
ND H— S
JEE =R =ik A3V —1.
T B Ik Bk —2.
PR 57L& g1k A5 3V —0.
WA B AR Rl fZik A5 3 —0.
T
BEYATLAWNAREES USIKIREIZMAILU 256, TXTOL
EHAMEIZY Y PINET,
25 E£—NR

FEHE— REBDE—R ZBEVATAIZIXIRD 2 DOOWBARERE—REHY 9 : 1=
LD, REBRRIZINS2O00F—ROVWTNINTHEKTLZZeATEXEd, BHE—
Riga ARy M=/ TV RT T =7 R—=PEADE— RAEEH OB T — RMINALED I I
TWBARFEZIFL AL >T NI H—EE) SN GEIFELET,
PHiZHEHLUTHEAE—REZ M) AH— OFRY MW M) A—FEOREA T — REIH 5 % E —
RNCR 256, BHE— REBEAE— ROMATHERINTODRAN N A —FHD
20mm DT TIZHhY F9, ZAUTED, ORY MPRFUNET 2HEITLZLE2E—RDAY
PO W) RIND Z L 2T T,
ANEMFHUTHAE—RZ M) H— BAT— ROBAB X ZI3EIEIZ AT HBMER X -85

N—Iav56

I-15

UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.

UNIVERSAL ROBOTS 25€E—FR

A UOCRFYEDEH I N5 £ TIZERK 500ms fEd 256805 ) £9, Tl MPE—
RPEEHEE — RADEHRFEFET — R OB T - RADEHERD EL HIZEHFELE L EY,
Iz E-oTaARy M, FIZIETHEEZH LOLRBEFICHEIEL I ENTEIET,

FEE—F ZERAEEBNE S 256G X2V AT LAOHEHNPBLEIZIL) Y, VAT
LISEFIRIZZ 2R OREIMIH 225G Wl LTYaa y MIERRZ ), KikaRE
E— R INET, BIEE—RTIK BRY MDZODIZTO VI LEFITTEIHENTE X
TAM, ZV—RIAT E—REFARKI)AI-TOBEHLX 72F>TORY DT —L%
FETRENICETENTEEYT (S—=Y%EHRD II PolyScope ¥ =27 J)), BANIE[FEE
TE— ROLZERTTY :

L RERE PR
VaA v NEER 30
i

R RS 250 mm/s
7 A— ARG 100N
JEE Bl R A 10 kgm/s
RS 80W

INSDOMFERMPE X 256, BV AT AIMEIEANT TV —0%2FTLET,

TR

52 AL
=-

VaA v MiBE., ZeHE. BIOY—I/ZTV RZT T I X—JH
WG BRAED, REE— NTIREXNTT,, ORY h7—A%
AR TEIZIFEZEL TS EI N,

UR10e

I-16 N—Y356



NLw MIEETBRITOOEY beay ha—IbEY 7 ZFBEFRAROLY MIEY £,
HWRENSKEIZZRD) FTOT, Y b2HALIZULENTLZI N,

IRy ORI TCOEBEMIZEDIMETOATH>TLZIWN, HBTORY h2BELAZVE
EZZTVBEDTHIUE, SIRUZIGICE8EME2HEE L T TLAZX N,
WEIhTWSaRy h2aEH» 500D H U TEMGRANEBEIE581Z0RY b
i HDE % AR ICHEAE T, TRTOMHMAMT AN IPTRY hOFRIETLoNY &fE s F
T, OKRY MErEMBEIZARFL £9,

NY RV EEE->Tay ha—IbRy 2 2% Hb EIFEd,

g

A
(=1

1. BaR 2 Rb BTSRRI, B XRMORDEBA T AL NY
FTERVESIIHEEL TSI, BYREHY RIS
MUEY, BY EFI2o0nTid, BEZVoliEs L OCEO
TNRTOHA RTA HERT 2 BEHH Y £9, Universal
Robots Tl&, HE&RDHXICEKNT 2 HEEFIZODOWTIE—UIE
EEEVERA,

2. ARy bOFEMNIE 4 DEICHIHFERICHES>TIZT>TS
I,

N—= 3V 56 17 UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



UNIVERSAL ROBOTS

‘pansasal sybU ||v'S/V S10qoy [esiaAun Aq 61L02-600¢ @ ¥bLAdoD

N—= 3V 56

I-18

UR10e



4 HEWKA A —T— A

4.1 FUDIZ
ZOFETIE, BHRY NYAT LNV 2 EA M IBEORAZHAL T, 50RIIHIE
K[RA VAR —=IVDIERZ B THF LT ZI N,

42 1Ry MOEXEZER
UR10e B hDOEEEFMOIEER 1300mm X—AVaA Y LY aRy NOEZ T AE
ERERTLEIZIE. OBARY hAR—ZADT S LTS TOMARBIREEZEETE I EAEETT,
W= )R HERIGE DT RN ESIZLTL I, V=25 UBEIL TWBIEATE
VaA Y IRBELIBETIZ LI, ZhizE-oTaERY NOEENIERIRIZRY . U A
TYARXY NOEGTHREIZR D 7-OTT,

BT feE R}
4.3 AN

ORY h7—24A BARY R7—A41F R—=ZAD 450D 8, Smm HAFIFRZMHHLT, 4 KD
8.8M8 RV M THEAMITE T, AN MIKT 20NmM D MLV Y THEDM T D HBENH Y £9,
HARINTVWE 2200 @8 RE[Mi->T, ¥VEBHAWTEMIIORY N7 —AOHKEZTVZE
T, F o ANEME UCEHRAR—=2WIGME PEVROWAZZ T X, M 4112, REBEITS
Bt R CEWMY M52 R UET,

N=ATaA Y OABRLEEI0[FDOTIVIILZ L, ORY NT—2005 Lt 550DH
AT R B A IRV DL AR HRE U A WRE BIZOARY M EREAMITE T, Oy b & Ek
FREBEHT TV N7 A LIEAN T BHEIE. BEEA N AN — 2D IEIZIEE 1K A
DET, miEEaRy hOLZ2EILELSRITHEVHY £T,

N—T356 I-19 UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



UNIVERSAL ROBOTS 43 AN

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.

Surface on which the robot is fitted

7] 0.05|

2x 5 41

4x D 8.4

S

(@]

N

N s
/ ®8 FG8 10008 ¥ 8.5 min.
- 8 FG8 0.0 x 13 U 8.5 min.

Figure 4.1: 07Ky MEAMITHDIR, M8 KRV N 4 KM, §NTOSEDOHAMIE mm  TY,

R

ARy N7 — AWHEY P DL B FTEAMEIZRI)L hTEREINT
Wo Z LR T, NLE B ELIZ DR ATREMEN
HYET,

T

OARY % IPERICHEUZRETEAMNIT TS ZI VN, ORy
N&, OKRY hDIPEMK (IP54), T1—F RV KXY NOD IP EM
(IP54), 2¥ hO—)ViRw 7 A0 IP EN (IP44) % 2 2 BiBi CH#
ELBRNWTL ZX W0,

UR10e I-20 N—Y356



43 AN ~ UNIVERSAL ROBOTS

Lumberg RKMW 8-354 connector

D 6 H7 T 6,20 £0,20
6,50
4x Q57 8
Mé-6H T 8
| i®
6,20
48,75
®31,50 H7
SECTION A-A
@50 #0,1
@63 h8
$90 #0,1

Figure 4.2: Y — )LD 17 5 > (1SO 9409-1-50-4-M6) I3 TR w I Saditd ) — )b % B Y A 7= 837 1c
HYFET, TRTOFEDHEALIE mm TT,

W—)l BARY R DY =TTV V=N EORY MIRZAMIT S22 450 M6 1
CARDHY £, MRV MEBNmM, #E Y T X 88 THiDM T HENHY £, IEHER
W )VERBEIZIE. AEIN TS 6 RIZEVEMALTLAEI W, M 4212V —NVT75Y
VOFEB LORDONRNE—2ERUET, EHEANEZMERTIME YV 2N8EICIATRZITS
NI, EHREICHTONAZNREFATLZ Z L2 MR ET, V—ILEINY TS 720
Z8mm KV EVWFRIV M EFEHALARNTLZIW, EFIZEOMe BRI MNE, V=757V
DFEMUAADRY PE2EEKELTLENET,

TR

1. V=V N DL 2R EAEIZRI N THEEINTY
5L rfERLUET,

2. FHIETICERZ2% LTI THEBRMEZEL D Z &N
BONEDITY—=IVPBRERINTWE I 2R LT Y
U,

3. 8mm K VDD M6 R N TRy MY —IL &Y )
58Y—=NT7T7IDOHIZMUAZN, FEREMEESE R
TUEOAREMENH Y 9,

N—T356 I-21 UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.

UNIVERSAL ROBOTS 43 AN

IV hO—=VARYZA VvV FD~W#/7Ziﬁ WZHNTSZ2E L, REICES ZEETE
9, APICELEHIEERTEXELEDI2a v a—IbARY 7 ADOLMEIZ 50mm  DFRE % 221)
TLZXW,

TA—FRVEY N TA—FRUAY MNIEPTY NO—IVRY I ANLHY FiFd e
TEET, F—7 IR ZF BT TOET<ERMPBRNI L Z2HRL T EZIN,

FE:aAV M=K Y I ABLOT—FRVA VY NEMDMNITFE20DEMT Iy b
BV SROWZT £,

=8

1. AV MA—=NVRY T AL T A—F VAV N, =TIV
RIZENZNESIZUTLAEI Y, IV =Ry 7 AN
END L, FHICED R £,

2. TA—FNRUAXYKN(PS4) BLUaY hO—JLRY 7 A
(IP44) 1 IP BRI EY R BREHIZHRE L T A X0,

UR10e

1-22 N—Y356



4.4 S RAME UNIVERSAL ROBOTS

4.4 HRAEE

Oy b7 —AORKFEGNHETELA 7Y MIUGUTRZY £9, K43 25HUT
KEIWV, BOATZ7EY MEY—IVOHT17 5V LW AT SN2 BT EOEO & O RR
EUTERINE T,

AR [kl

101

I I I I
0 200 400 600 800

BELDOA 7Y b [mm]

Figure 4.3: R KIFABEMME L HLA 7Y M & D%,

N—= 3V 56 [-23 UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



4.4 B KA

UNIVERSAL ROBOTS

‘pansasal sybU ||v'S/V S10qoy [esiaAun Aq 61L02-600¢ @ ¥bLAdoD

N—= 3V 56

I-24

UR10e



5 BB} VA —T 11— A

51 ZUDIZ
AETIEIY MO =ILARY ZZARNOORY R 7 —AIIRTI2ER S VA —T 12— AT )N—TIC
OWTHHHLET, IFEAEDNO XA FIZONTHIZZEITTHET, IO &\ FHEEIR. DL
TIZHEINDIBLEA VA —T 12— AT N —TANERIFZFINOREZEINETIZINE LT
TraJomtlEESERELUET,
. RIS
- IR bR
s JYhE—7—1/0
- Y—JL1/0
s A=Y —=%v b
511 IV NE—=IARYITZADT 7Y
/O A YV R—=T 2— AT )N—TDEIZIE, BIMESZE REICT2R—N2MA /277 7Y bH
HYET (CAFTTHM@E), T> ha—ILRY 7 ADEIZIE, HRICERT 220D v T
SRR H YD £9 (BIE 5.2),
SZTAATVAR=F T, TAATVAR= IRV THWEIZEZXA—2 P R— L.
DVI/HDMI A V& —7 2— A% X /==X — 128k $ 5 720, DVI £/2IE HDMI I V8 — & —
T T T4 7TRIZTA AT VA BBETY, Ny Tar)—&—(, DVI/HDMI
FA—MTEEEL FEA,
FH:ia—AUL&Y—273XINTWSE, I=ZTJL—RAALATTCUNEROBETHDBEND
DET, RAREKRER : 10A, RNEHREE : 32V
52 1 —H%—%vh

A=Y 2 M VA =T =AU TOHKTCHERTEEY :

- MODBUS. EtherNet/IP & & UF PROFINET ( II #HZHi).
- VE— M7 7 AL,

A —H2Y NTr—TNE, AV NOA—VRY I ADR—RZHDZRNHEL, EDOTZ7v b
DA —H 3w MAR—MIEURATELRL £7.

AV NO—IR—=AZH D XYY TRBYRT—TNTZ Y RIZKMUT—T V& A —H 1w
FAR— MIHEERL £7,

N—= 3V 56 [-25 UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.

R

UNIVERSAL ROBOTS 5.3 EAMAEL LR

BRARRIFATORIRINTVE T,

NTA—R— RN @E &K B
BEREE 10 - 1000 Mb/s

53 EHEAMAEELEE

ORY DT TV Ir— 3 v OEREFRES K OCHREMAITRIIMA, IROFHRDOA V2 —T 2— A7
N—=TIZFTRTUIIHTR2ELEZ LoD L RTLEZI W,

R
1. Z2E5%, TRV NIVGEYITELLZETIEZ W PLC IZiE
B LU RNTLZIN, ZOELZIZREDRWE, ZeBEEEN
F—=N—=F 4 RINT, EEPHCIIORNDIZBNLDHY
9, BEAVE—T—ADESE, BEDIO A1V E—
T AEENHYID T I L NEETT,

2. TRTCOLZL2EHEEFIL, IEMEEZF > THEEINTVET
HSZUE2 F Y V2 ). 1 DDOMENZLEREDEEIZD
BMLERENED, IS 2DO00F ¥ U RI\VD o EM: % MR L
TLEIW,

3. AV ME—=IVERY Z ANDWL DD 1/0 1, @ F7/-213%
ZEE /0 DWTNNIERETEET, 5.4 DIy Vay
DA Z I ARNTEL<FeA HEFEL T AZI WD,

UR10e I-26 N—Y356



53 ERMNAEL LR

~ UNIVERSAL ROBOTS

e

ey

1. BIKDEMD R NG N TOBRNB T IRIREE MR T X
5&21Z0TLEZI W, KRB DOHFIZKDA S 7256, T
TOEFEZ2OAY I TIN - RTEZY ML, BEVOHUIED
Universal Robots ¥ — & A2 3EH 12 HH& U TR Z kDT
72X,

2. BRY MINBDOTr —7NVDAREFHLTL I, r—7
R ERET 2 XS BHETORY h2/HHLARNTL ZX
A

3. YA FAEKIXT TV R (GND) LR3I, TRy o
YhO—=ARY 7 ADERICERINE T, SRINDETA
T GND #fild. BEHAB L EEHOATT, PE (f1#
BH) OBAIX. 3V a—LRY 7 ANDT —ADILEHN
FNTWD M6 Y1 DR UEmEHHEL 9, i,
DR EEV AT LANORRKEBRDEREKZHETLHIED
EUET,

4. ORY MO IZA VA —=T = ATr—T N2 HRET DB,
HEZILSOTLEIY, EOLERIZ. 1V E—T71—A
=N ax IR —HTY, REFTDENICEERE L
TLEIW, HID < FTZ2TRTHYBRVTHS, ©ENKEH
FEEL D fFIF T Z 30, MY Ry A X027 T RE[MFALT
72X,

FR:

1. @AY M, B SZM (EMC) (ZBT 2 FEER IEC M IZ
RO THBRINTHET, BERNRIECHIETERI NS
DENEEHNLRVDESOHEIX, Ry NOFHL RN
FEE ISR TAREMEA DY £F, EFICEWVEESL AL
PEEOZHIE, HAKIZORY N2 EETDAHEENH D
9, EMC l#EIL, i, BETRTEZISZZ Wb >T
B, BEIFOZIIZI—AvE—=JitkoT TRV T IR
FRINZE T, Universal Robots T, EMC REIZERKT S
BHEIZIODWTIE—UELZANVETA,

2. IV hO—=IRY 7 A LD TIHEEZ2 T 5 1/0
=70k, BINREREERL -G EE2KRE. 30 mBLl ED
EXIZLARVWTL AX W0,

H:
FRZHHGL B WERY . $ARTOESE & ERIZER (DC) TY,

N—Iav56

1-27 UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.

UNIVERSAL ROBOTS 541> bhB—7—1/0

5.4

a1 hE—>-—1/0
AV RE—LERY 2 A KO YO FZEEYD L —, PLC. FEREIEAR R 274 Y2 BEEITIEE <
T £,

TORIE, IV O—IRY I ARNDELGA VR —T—ATN—TDL AT F2RLTH
9,

Safety Remote Power Configurable Inputs| |Configurable Outputs Digital Inputs Digital Outputs Analog
g |24v 12vV|H| PWR{J| [24Vv|H|24V/H| oV M| oV || [24V|H|[24V|H| OV |H| oV H| [2|AG|H
g EIO GND|H| (GND Clo(l||Cl4|H| |[COO/M||CO4|/H| (DIO(M|(DI4 (M| DOO/M||DO4H 2[ai0 u
& [24v ON |l 24V‘ 24V|IH|[24v|H OV M|/ ov|H| [24V|H||24V|H| |OV [H|| OV |H %‘ AG |H
.% Ell OFF|H| [ OV Cli1|H|(CI5|H| |COl{H|/CO5/M| |DI1|M||DI5|H| |DO1{H|DO5 M <|an|m
s 24V 24V|H||24V(H OV |H| oV |H||24V(H|[24V|H| |OV |H|| OV H Zlac|H
g SI0 =elalal=]> Cl2|(H||Cl6|H| [CO2(/H||CO6/H| ([DI2|(H|(Di6|(H| DO2(H||DO6|H gAOO L
§Z4V alale|a S22 (24v|m||24v|m OV |H| OV |H| |24V(H|[24V|H| |OV |H|| OV H %’ AG |H
HER H|HNENENN C3 N C7 N CO3M|CO7/H||DI3ME|D7|/H| DO3M| D07 H g |A01|H

H: FICEBINTWDEYD, ZN6DXA TDOANIHRHUTKETFTIRIVATOY 7
(DI8-DINT) ZERMI—F 4 7 AVRY NIV XV (5.4.1 ) ITFHTEET,

>
o

M DI11
M DI10
M| D9
H|DI8
M 24V

TIHELTHDE N T —AF—LDERIILT LIS RTHREL T ZI W,

IROHT %> 728 e N =R g ]
ROHT % M- 7280 L HE
HOHFEEMESZTLV— PHTIYZINI0
HOMT % M- 72kt MNH7Fa 27 1/0

GUI Cld. IEARE IO # Z2FE 0 £ /2 Z NHIV0 L L TEETEET ( 1T HE3),

541 TXRTOTFIXI IO OIH@EHFE
D I7YavTE, IV RNO—IARY 7 ZADLTFD 24V FIZII/0 DESGMAH*EHL
ERS
- 4 1/0,
- REHRER /0,
- —f%HZ& 1/0,
2 3 DATD AT UE—ThIBEBLMARRICE->TaRY MEEATET,
B L IENDE T 7Oy 752 BETDHI LT, WO 24V BIR. 23 BEFR ST
ZNVNOIZBHEMBTEZZEATEETS, 2070V 2IiZ 45D THREINTVET,
E¥D 2 > (PWR & GND) £ 24V T, 24V B FENSEHINTOE T, 7OV 7D RERD 2
D (24V X 0V) DT, /0 12T 2 24V AN TT, T 74N MNREIFHNEEIRZ ML
9 (Tidzh),
P [
GND
24\
oV
UR10e [-28 N—Y 356



541> h0—7—1/0 ~ UNIVERSAL ROBOTS
T BRI SIABERGAEIK. UTIORT &I, ABEREZ R L T ZIW,

PARIE, PRI & AMRER DB SRR T,

Uity 1+ NI A—=KR— FuN B K HAL
24V N E IR

[PWR - GND] BT 23 24 25 v
[PWR - GND] Bt 0 - 2% A
24V I8 T 1 B A

[24V - oV] I 20 24 29 Y,
[24V - OV] R 0 - 6 A

*500ms D 3.5A £ LK% 33% 7 a—F7 1—H A1 27,

FTIZIVI/O I IEC 611312 IZHERLL THEE I N TV E T, U FIFELSMHKZ XU ET,

Uity 1+ INT A—R— BN EE O BRK O HAAL
FIZIHS

[COx / DOx] Ik 0 - 1 A
[COx / DOx] CAES AN 0 - 0.5 v
[COx / DOx] ) — 2 @ 0 - 0.1 mA
[COx / DOx] PRE - PNP - 247
[COx / DOx] IEC 61131-2 - 1A - a4
FIZIAS

[EIx/SIx/CIx/DIx] H&/E -3 - 30 Vv
[EIx/SIx/CIx/DIx] A 7%HEIEK -3 - 5 Vv
[EIx/SIx/CIx/DIx] 7 > 4HIk 11 - 30 Y
[EIx/SIx/CIx/DIx] &y (11 ~30V) 2 - 15 mA
[EIx/SIx/CIx/DIx] F&HE - PNP+ - 21T
[EIx/SIx/CIx/DIx] IEC61131-2 - 3 - 217

* BUAHEDT & 72 IR E AT IR R 1 KT,

e

RERRATHE & D FEE IR, L2 1/0, £2I3@FD 1/0 D\\W§
NNELUTHETES /O IHFHINET, ZNHIXEDOHIFE R
PEo BV T,

N—T356 1-29 UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.

UNIVERSAL ROBOTS 541> bhB—7—1/0

5.4.2

7210

Ok rYarvTid, ZEeANEH ROMFZMES EHEWET) 242 1/0 & UTHKT %
BED, BRARER 1/0 (BOHIZFEZMAES HE WG TF) IZOWTHIHLET, IRTOTIXR
VIO IZEWT 5.4.1 O 7Y a vy BHARKIRE>TLI I,

GEWELHERIE 1 OBEIIHDILRIIETIRREV AT T AAY MIES> TR AT
SENHY £T,

TARTOLZENOIIHIZZ->THY (JLRMW), 2 00082 T H8ERHY T, 1D
DE L CHLZEMEEDBLIZOBMNERNEDIZTE20TT,

RD 2 DO L LZRAIBHY) £
« IRy hIEEE BT LR
« PR ILRET N AH

DAURICHREM 2 E N2 R U E9,

RAEIE FRhfE Ik
Ok MEEE IR [ [
a5 NET — R Ik — R 1k
EX ) ) 77 i
Vv h FH) HEhF /213 T8
o FHAH A fEY A 7 VI S ARSHE 0D i B
R BE T — R RROD A 7
{21775 31 —(IEC 60204-1) 1 2
DE=ZY v ITHEREDMERE L N PLd PLd

(ISO 13849-1)

METEEZR 1/0 &2, BAUP LN AR Y, BINMZRL S /0 REEZRET D OIZHEAL £9,
FERKFTREZR 1 HLD 1/0 1k, /8= b D GUI 25 ZEHRED 72D IR T2 Z e BN TE &Y (11
MWZ8).

UR10e

1-30 N—Y356



541> h0—7—1/0 ~ UNIVERSAL ROBOTS

e

bEEy

1. Z2E5%, 2L N)VITHEY TE L2 TIEZR W PLC 121X
PR UBNTLZI N, ZOBEIZRDBR NG, ZEREEEN
FA—=N—=F 4 RINT, EEPHTIIORNRIZBNNHY
9, BEAVE—T—ADESE2, BEDI/O A1V E—
T AEEMNHY )T AEETT,

2. IRTCOLZEEEESIE. TMEEEZFR > THEINTVET
NI UZ2F v 2), 1 DODENZ L BEREDIE%kIZD
BNRLBRWED, TIN5 2D00F ¥ 2 IIVON0EMEZ L
TLEX W,

3. TRy NOEIEE BB D ATIC ST ZeERE % MEE L T <
IV, BEEMRICZEEREDRRZ T o T Z X,
4. 7]“:‘) ]\uXLnXiEé Zi}”b%@ﬁﬁ@:i@é}i‘ﬁf<7:§b\o
FOLANWE, BREENA—N—1 RINT., BEEE

TIZDOBBEZ/”NNH Y £7,

0SSD 155
RERFEADLEEANB FOCHEEWRLZEATETRTT 4 IVEZ—IZhIT 54, 3ms KD /3
JVANET OSSD Z e ktn i TE 2 EDICLTVWET, 2 ANF1 I VREIZY YT v
TIN, ASOREZ T 7 IV PEOMICERYL Z SHRINZATEEICTE Uﬂ%biﬁo
B IITAANTWS 0SSD 7V ADFEMIL, /S— N THZEEHEAH Y £7,

T 7 &\ MR

ORY M, BN LZL2ERAUCHEIETES T 74V MERTEEINET (FOMS
).

Safety
24V
EIO
24V
ElM
24V
SI0
24V
Sl

Emergency Stop

Safeguard Stop

BRAE LR X VOB
FEAEDIGHAIZEWT 1 DU EDBMBRELRX V2 KELX LUET, ITOXIE 1 2B
FORZEIERE VEERT S HEEZRUTWVET,

Safety Safety

M=y [ =g

24V
El1 | ml

El1 | BN
24V N /J 24V [LH [L‘H

slo sIo
PV 1 B T A U

24V
S S

Emergency Stop
Emergency Stop

Safeguard Stop
Safeguard Stop

N—T356 I-31 UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.

R
~ UNIVERSAL ROBOTS 541> ~a—7—1/0

DR & DB SR IEDILE
XD /0 FEREZ GUI 2 M L TERET D Z & I2& D aARy b &2 DML O TRAFIE
WRee A TEEY, oAy FERIBILANBIEEEHNTHATE EEA, 228 EOURD
Ry b EIRME T 2R ER DL GEIE. BAELESEHETLS20, X2PLC %
2 BERDHY 7,

- MERLATREZR AT ODOXT « AMNERER AU I
« MEATRER DX} - AT ABRRUS L,

TORIE, URBRY bBRRIUZIEHKEEZ A T2 HEEZRLTOEY, ZOFITIE, MRS
72 1/0 £ LT, CIO-CIT & CO0-COT1 ZfEHL TW&ET,

[/

Configurable puty Configurable Outputs Configurable Inputs onﬁurable Outputs
24vl/2( m [ovm|[ovm : 24v | |[24v (]| [ dv \m[[ov [m
cio || |£14 [m] [coo[m|[cos|m A : B cio [m|[ci4 [m]| [coy|M|[cos|m
24v [Wf|24v (] [ov ov [m : 24v i |[24v [m] [ov ov |m
ci cis |m| [co1|m\cos/m cii//m|[ci5 [m]| [co1|M||cos|m
24v [M|[24v (W] [ov [ )\ov [m 240/ /i |[24v [m]| [ov [m|[ov [
ci2 M |[cie [H| [co2/m\dps|m f12//m|[cie (W] [co2|m||cos|m
24v (M |[24v [m| [ov [E|\o\ | F4f (M |[2av (M| [ov [m|[ov [
ci3 [m|[c7 M| [co3|m||co\ £13 [m|[ci7 |m| [co3|m|[co7|m
S /
HEERA & T 1L
HANZ FPHELEEOH L LT, RYDVHCEARY MWMEILTD RT A Y FRHY ¢
(FDORZZ),
Safety

_[24v|m

3 [Eo |m \1\1

§(24v W

HEHC, C

VA 17/ I U N A

£ [swo *

§ [2av [HNC )z

HED

ZOMEIFANRLV—Z—=WRRT 2@, SRTHOONBVGEDISHICOAFEHTE £,
MERRATREZR 1/0 1, RY7AMBIZBRY b OB 2 HET 20DV Y hARX V2R ETDH
WTREAINET,

o BEHBADBEY ZH L LTI, Zevy hEARLeEEL - —2AF vy F—2fHL &
BanHY £9 (FTilzH).

UR10e 1-32 N—Y356



541> bh0—7—1/0 UNIVERSAL ROBOTS

I/

Safety /
NEML 24v (M| |[ov
& [Eo [m 24v [l
5 [24v [m ov [
HEAD

24v (W
£[si0 [mi_
§ [2av W)y
3[sn |d

1. ORY MIEEVNRE L 2SS ICHBNIES 2 BEL £
9, BERBEFGORHN SESNEETE D5E1E. ZOH
BEMEALZNTLAIN,

Dt w MRZ VA E P L
WH—F Vv EDONEET B DI FHA VA —7 2— A% T 35815, ZEBEFEROMNIRIC
Vtew NARZVBRBRETT, VY hAREVIZEBT2F Y 2 NVEA T2EHLTLEX
W, ZODHITIX, Yy NAEICHER X 72 1/0 1 CI0-CI1 TY (Fit2i).

Bl

[ //

555555 c .’
eav]m 24v|[ W24 [m 24V i lovim N\. \ | |[=====-"
3 (Eo0 [m clo cli4 |l 24V
g [2av|m 2av [@|2avm| |4 A | |7 ov
& [en [mf e [E[cis [m B

2av |l 24v (M|4vim] O\ LL_ 1 | [======"
&[si0 ci2 |m|{ce|m
§ [2av | oav |(@|vim|  \ /J [ Li====---
3 Hjc7(m

3 | si1 '\\ ci3

3fMEES X—T YV TTFINA A
TOMIE, 3MEAENLT N A0S HiEEZRLUET, 3MEAGMELT /N ZADFEHIZ DWW
Tk 12.2 D7V avasBLTLIEI N,

VER
Universal Robots 224 Y A5 A TIXEEOIT T 3 B aExIbT
NA 2% HR—bMLUEFA,

N—T356 I-33 UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.

R

UNIVERSAL ROBOTS 541> bhB—7—1/0

Confifurabif Inputs 3-Position Switch
24V 24v |l L
ciof| mH<y [m :
24v 1| [2av\ —
ch |ECI5)| :
24V M |[2pv] @ """
c |H||¢s|m
24v |H|[24vH
ci3 (m||C

NG

T
AX=T VYT TN ARNTTHAD 2D AT F ¥ ¥ F IV, 1
BOHERMTH Y £9,

HHT—RAA W F
TOMPRTDITEHAE—RASYFTY, HAET— ROFEMIZIOVWTIE 12.1 DI T3
VESBLUTL XN,

Configambif[lnouts Operational mode Switch
24v|(H|[24v | L
ciof[m][ci4 [m :
2av|[m|[2av [m — —
cif[m[cis [m :
24V|| |24V | L
Ci2j| s | W
24v NA | [24vY E
CI3 | ECI7 N

T —

5.43 JLATIYZINI0
ZOvrYavTClEk, WH24VI0 (ZL—08T) & GROHITZZMES HaOsT) 24
/0 & UTHER U 22 WM& D, REBLATEEZ 1/0 (RO RS #E W T) I2OWTHIIL
F9, v vay 5.4 10HEMAREE B T-FLTLZI W,

WA /0 132G R) V=B EOEHEZFNLEY ., TOMODPLC VATALALEDII a=lr—
VAVIGHTLEZ I ENTEET, IRTOTVYRINVENIZ. 075 AEGFWEILL -G5S
WCHEBIIZESHIZ T2 2N TEET 11 M2, ZOT—RTIE. 70277 408KEL Twv
By, HAESRTEERY 4, UToY T ryarvTlzrUET, 2No5DOFITEE
DT IBZNHENEFEALUTOETA, ZEEEA IR INTORVGEIL. EOMRATHEAR
HWAOTEHRBRICHEATEIZENTETET,

TRV & O HIE S D f
ZORITIE, BRI T Y VAN S RABRED S IZHIEI I ND DM RINTOET,

UR10e 1-34 N—Y356



541> h0—7—1/0 UNIVERSAL ROBOTS

v \I
Digital Outputs 4
ov |m|| ov|s oD
DOO| H | |po4| R
ov |H||l ov
DO1/ M ||DO5|H ]
ov| M| ov|H
DO2|H |[DO6|
ov| M| ov|H
DO3|H |(DO7|H

544 RAVUNSDTIZIVAS
ZOPITIE. FYXNVANCHERERE Y 2 5T 2FRRINTOE T,

Digital Inputs
2av[m[[2avim
pio|H|[Dia
24av|m|[2av|H T
pi1|m|[pi5|M S IO ]
24v|m|[2av|m)
pi2[m|[pie|m| \ P
24av/m||2avim
DI3[H||[DI17|m

5.4.5 MO X /213 PLC & O DEE

*9&»V01 PAFRD &Sz, 58D GND (0V) MHEZL X T Y B PNP Hifli % {3 H
FTRIEGEIIEWTMMDOBE L DEEIHHTE T,

/ / Rigital Inputs \Dia\tal Outputs

Digital Inputs Digitaf Outputs |
2av|m|[2av/m| [ov [M][ ov[m/ : 24Vl |[2av|m| [ov ][ ov|m
pio|H|[pi14a|m| [poo/m|jpoa|d A : B pio|M|[p14[m| [poo/m|[poam
24Vv|H|[24v/H| [ov [H || ov|m : 24v|H|[24v|/H| [ov (W[ ov|m
pi1|m|[pi5 M| [po1/m||jpos|m ; pi1|M||[pi5|m| [po1m||pos|m
24Vv|H|[24v/H| [ov [H || ov|m 24v|H|[24v(H| [ov (H|| ov|m
DI2|H||DI6| M| [DO2| M |[DO6| W DI2|M||DI6|M| [DO2/ W |[DO6| W
2av|H|[2av(m| [ov [m|[ ov|m 2av|H|[2av(m| [ov [m|| ov|m
pi3[H||[D17| K| [po3[m||po7|m D13[M||[D17|H| [po3[M||po7|m

//

4

5.4.6 NAT7TFOZ 10

7FagN0 A VR —T7 z— R3O TY, ik, oss e O OESE (0-10V) F
72I3ER (4-20mA) OFREZZIFMEIHEHTE £,

BEOMEZERTDITIE BAFORRIHD 2 EHEINE T,

c/OIZRBEWVWAGHFEMEHL 9, WIZHBE—RO7 s VX —%2FHLET,

s fgRRr oY bO—JLARY 7 ZIZE L GND (0V) ZHLET, 7FBEZ1/0 L3V b
O—)VARw 7 2 HNNNZy TG I T ERA,

c VIV RT—TNELFVAANRT I =TV EMEHLUEYS, ¥—IL K% B RiEh
3 Ui GND Wi 286t LU £ 9,

WHE— K CHBT 2 WBLMAL 2T, WRETVTFEEZIICO EABETT,
GUI TALE= KEBRTIET (11 MBI, M FRBRILRERL X7,

N—= 3V 56 I-35 UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



UNIVERSAL ROBOTS 541> bhB—7—1/0

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.

Vi - NG A—R— HN #EE K HAT
BRE—RTOYFO T AN
[AIx - AG] B 4 - 20 mA
[AIx - AG] it - 20 - Fr— A
[AIx - AG] I FREE - 12 - ¥k
BEE—RTOTFO T AN
[AIx - AG] EE 0 - 10 \%
[AIx - AG] E LR AIN - 10 - Fot—2A
[AIx - AG] PaN. At - 12 - [V
BRE—RTOTFOTHEH
[ADx - AG] I 4 - 20 mA
[AOx - AG] EE 0 - 24 \%
[AOx - AG] D REE - 12 - Y h
BEE—RTOT7FOIHEH
[AOx - AG] BT 0 - 10 Y
[ADx - AG] I -20 - 20 mA
[AOx - AG] ELE AN - 1 - F—2A
[AOx - AG] D REE - 12 - Y h
Tra gD HH
ZORBTIET Fa EEFMAITI Y ARY R N E2HIET AR RINTOET,
Analog
AG |H
HEC [l
(:8: AG (H cee
(A1 |H CH)
AG |l 222
£ [noo [
S (e l\
£ (a0t |m
vac:er.
GND
24V |
ov (H
7Fra I ANDOHH
ZOHITIERT IR v — R EHRT ARFNRRINTOET,
2 |m
Ea A0 | o
2| AG |l
2[an B =
AG |H <
§ ACO |
S[AG |H
£ (a0t |m
Pv;;erl
GND
24V |H
ov |l

UR10e I-36 N—Y356



541> hr0—7—1/0

UNIVERSAL ROBOTS

5.47 V) E— bAVIA T HIH

=PE ON/OFF il Z FIFH L Ca Yy v —IbRY 72 AD AU EHBRARVZ Y N30T

WEY, ZHTEFAFTOGAEIHEHINET

s FU—FRUBYVNIT IR ATEIRVES,
* PLC Y AT A2 & 2 2B BERIGE,

s WO RY NOBFREFRIKHIA ICUAZD A TIZT 2 2 BB ERGE,

= ON/OFF HilfillE, 2> O —I)LRy 7 ZADEFENBTN T TEERZR. 12V O/ B [E]

ZRMETET I, ON ANBFERBEAENMLIZE LU TOATH Y. POWER AL VFEKRIZIESR) L

9, OFF ANNIIALET L2 U2 Z B aEETd, URIFERMAEERLUET, i :

VI MUz TR MA LT BEINIC TR Y T ADGAIAAB L ORBEITNET ( IT

L
2D,

Yiig - INTA—=B—

BN EE K AL

[12V - GND] EJF

10 12 13 \'%

[12V - GND] &t 100 mA
[ON / OFF]  fEshEL 0.5 Y
[ON / OFF1 AXIEE 12 v
[ON / OFF]  AJI&ERR 1 - mA
[ON] AR 200 - 600 ms

VE—MAVEREY

Z DOBITILEEE ON R X V& 8§ DRRF DR INTVET,

Remote

~

12v[d
GND|m

/

ON
OFF

P

------- |

VE—FATREY

Z OBITILENE OFF R &V & Hifii § S F R INTVE T,

Remote 4

~

12v[d
GND|H
ON|m

/

OFF

P

PR
Ei=:

------- |

BFEETIzaYy v =AY 2 ZOBIFENTNDDTON A E
721X POWER R4V Z HIUKIT N T L ZX W, EREA 7 HI#Iz

X UTIZOFF AN ZMHTLBENHY £3, 2V bE—IRY

DA IOEEIZE), FIOTWE 771V EHEELU CTIEFIC
VY RA Y VTELEDIIRY ET,

N—= 3V 56 I-37

UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.

R
UNIVERSAL ROBOTS 5.5 W

5.5

R o

Y RO=IVRY 7 A DSDEIRT— T IAZIZ S AERE [EC 72 ZHWH) A5 TvE
9, IEC TS VW& EHEEDBIR TS 7 £ -1 —T N E2ID I T ZI W,

OFRY MIEBRAMET 2121, 2 a— ARy 27 A%, IV NO—)LERY 7 ADEHIZH

SEHED IEC C20 77 72, WInd D IECC19 I — RE AW TEIICHEN T OHENHY £F
(FOM%zZMH).,

BIRBHRGIEA T TR INT VN ET ¢

. PR EEGT
« Fba—X
- R EREE
= AFHOOY I T NXITTINERGIITEHELLT, ORY hOT TV r— 3

ZBWT, IRNTOWBANDBE N2 A 7ICTLEEBRANY F2RET O L Z2HEL X
o BRAARRIFLLTORIIRINTVE T,

IS A—K — BN EE S RK HAL
ASEE 100 - 240 VAC
BRI e 2— X (@ 100-200V) 15 - 16 A
MERER e 2— X (@ 200-265V) 8 - 16 A
AT 47 - 440 Hz
Bk - - <15 W
W OES)E S 90 250 500 W
UR10e I-38 N—Yav 56



R
5.6 IR b UNIVERSAL ROBOTS

e

I

1. OARY MWETNICHEIN TS Z 2R LET (T—2A
NDOBELKMNERE), ¥ AT LAND TN T OG0 Pt
EMERT D201, 3V a—IVRY 2 ANDT —AY VR
IZBHEA T SN TV B RMFEHOFRI N Z2HHL £, Hi
ik, DB EE VAT LANDORKEBEROBERECK2ET D
tDELET,

2. MEFEIZaAY FE—ILRY 7 AAND ASIEIFE IR E R E
(RCD) BLUVEL WV a— A CR#AIND LS5 IZLTL A Y
W,

3. Y=Y AFDELZTRY M IFIZEWTIE, §XXTDE
HuEOY I TION/RITTIRNUET, VATLAEOAYIT
Y RNT AL, o TaRYy b I/0 ICEEE L LA
WEkHIZUET,

4. 22 bO—=I)ViRY 7 AIZE N IR T BEIZ, TRTDT—
TUMNEULEREINTVWBE I ERHERLTLAI N, FiZ
AEFHATAZEY) LB R I - REFAAL TS ZIWN,

5.6 D/ bEEs

ORY "WEDTr—7)00F, IV MA—=IIVRY ZAFHOIR 7 Z =12 LIAATY 7 L&
T (FOMBMIR), ORY N7 —AIZEFEZ ANDRNZI R X —% ZFEORD EHERIZIEL L
Ow 7 3XhhETd,

r—=TNWEELUAAER, IX IR —%HILATERBIIOY I TEET,

N—Yav56 -39 UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.

R
UNIVERSAL ROBOTS 5.7>Y—)1/0

=

HE:

1. BARY N7 —LADEBFENASTHWLIESIE. Ry hr—7
WEED I RN T LS ZX 0,

2. MEO T — TN E@ELZDUELRNTLZEI N,

5.7 YV—J)VlI/O

DARN#I DY —IVT7 7V IDERIZIE, TRy MY IR RERkc 2 <) o id—B &
O v —DBFEHBE I CESHEZTO 8y ax 7 Z2—23% Y £9, Lumberg KKMV
8-354 XY R TEH Y — 7N T, r—7IDOhd 8 ADEMIT, TNTNELLEEES R
FTEOIZBRTINTVET,

ZDIAXI A= FEOBRY MY —IVTHAING, Vv =y F—ICEH L]
WESEM/ELET, MTFTOLERT —7VIIERIZEL THET

* Lumberg RKMV 8-354,
T

V=)V A3 7 A —IF K 0.4ANm TFENZTHION 2 BEN D
DEJ,

T—=TNDOHD 8 ADEME, TNTNRLDIERELIRETD2DIZESITINTHET, B
TOFETESEZI WV

f 55 B

iR GND 7 — A
7V — H 0V/12V/24V

H TOO/PWR T YRV 0 & 721% 0V/12V/24V
¥>Z  TO1/GND FIURINWVHN T EIET—A
T TIO FYZIVASI 0
ot T FIRIIVAI

= Al2 / RS485+ 7B 2 7213 RS485+
75t AI3/RS485- 7127 3 /213 RS485-

HMEHRER T (S—F 112288 OF7 7 AV —)L /0 THRIEFEIFELSGZ 0V, 12V, £ L <
X 24V ICEHEL 9, BRMARIIUTICRINTHET :

UR10e I-40 N—Y356



R

5.7>Y—J)L1/0 UNIVERSAL ROBOTS
INTG A=K — BN OEE S RK O B
24V £ — RIFOHEAEITE 235 24 24.8 %
12V & — RIFOMLIGEE 115 12 12.5 Y
BEAEIR (Y Z0EY) * - 1000 2000%* mA
BHAEIR (Fa70EY) * - 2000 2000 mA
AEVE R AT EIRAERS - - 8000***  uF

*REEMIREL A A — REFHT D BRI NET

K1 W, Ta—T 11— A ZIVERKTOE—2 1 10%, 10 BEIZH T 2 EHERITEEE

HEHMADZLIFTEEHA,

ook ) — LERIFENERNZ R > TS & XX, 400ms DY 7 M AX—N& A LD E YD . 8000uF
DOEBUAMTAZ— N7y THICY — VERICERL X3, AEEAGADOKRY NS5 7
X, T2 EEA,

3
W= 7Z V%, GND GROU A Y—LEU) IERINET,

571 V—I&EJK

ERERT OS—hK 1122) O7 27t AV —)L /0 THIHEFRLLSZ 0V, 12V, £ L <
cimv_ﬂﬁbi¢

GND (RED)

TaT IV VER
TaTINVEVENE-RTIL (5.7 table two) ISRLMINT VS & B D ITHHFRZ IR X
BRIENTEET,
1. AV H—T, REREELY TUET,
2. KOV ARNT— 22y TUET,
3. V=II0%2 Ay FUT, TATIKEVENEZERL T,

4. BHUA Y —(Kf) % TO0 (Ffa)., 7—A (FRfa) 2 TO1 (Ev @) iczhehiEsil
‘a‘o

POWER (GRAY)

TOO/PWR (BLUE

TO1/GND (PINK)

N—=T3256 -41 UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.

R

UNIVERSAL ROBOTS

5.7>—=)V1/0

T

—EORy NPRAEILERD . WADE
CREE (BEAA 7I1252) INET,

EIRY V DEEIL OV

5.7.2

V=V DTFIEZIES
FURVHAIE. 3SEEORRLZE— REFR—RFLTOET :

ELIU

£—R TIT 47 | EIIREE
T2 (NPN) 1 B <
Y — A (PNP) = fi <
Tyyal T = 1%

"3‘0 BRI LAFIZRINTHET

* KT,

BHREXTOT XAV =) 1/0 OS—h 112 %) T, EYVOHENE—RZ2HEKL

ST A=K — BN OEE RK O HAL
B RF D EE E -0.5 - 26 Y,
1A B RREDEE - 0.08 0.09 v
V=AU FROER 0 1000 1000 mA
GND % 3@ % &Eift 0 1000 3000* mA

Ta—TA—HY A VIR KTOE—2

ZHEADILIFTIEEA,

i

A 3
=

1 10%.10 BPRIZ B 1) 2 SEH iR IS HEE TR

—EORy NBIRAEFEILE RS . FYLII T (DOO & DOT)
Bl (&52) IhET,

V= DTV HIVHITBRFIRATEHY VA, BEDT —

A% LESIT L LEANBBHEE B < BANBDH

DET,

W=V DT I RN SO

ZOHITIX
TWET,

fot & > =)V R/ D[

. NER 12V E 213 24V BIREE

Vo&7f®mﬁ BIL2EHETDHLEND
WREENLN>TET,

EZMHT Y

RS To BN A T DGBETE,

AR E A VT ORFIRIN
TR PE

UR10e

I-42

N—av 56



57V —)V1/0 UNIVERSAL ROBOTS
PARITRT &SI, FEAMIRESAA A — REMHAT LI e fERINET,

— POWER

573 YV—IVDOTIXIVAN

TYUZNATIE, WHETVEY VIEGUZE YD PNP L UTEEINE T, T4bb, 70—
TA VT ANIBTEEFEADMONET, U FIFELRMRERL T,

NIRA=8— ®JN 24T &Kk HAL

AJIEIE -0.5 - 26 Y
AR T - - 2.0 v
AP 5.5 - - Y,
AJITHEHT - 47k Q0

YV—IDT 1 I EIATIOMH
ZOHITIEFRRRR V 2 T 2P RINTHET,

57.4 YV —I)\OT7Fal AN

V=)V DT F T ANFIIEETHY, 1/0 & T TEE (0~ 10V) £72ILEF (4 ~ 20mA) D
WINNIHRETEET (1T M), DTFRERSMEREZRLET,

NS A—H — BN AT Kk B
BIEET— RKED ANEE -0.5 - 26 v
AJIEHL. OV ~ 10V #ipH i - 10.7 - kO
53 fRRE - 12 - Evh
BT — NRFDO AN EE -0.5 - 5.0 v
BT — RO AT BEBIR 2.5 - 25 mA
ASTHEHL, 4mA ~ 20mA HiHKF - 182 188 Q
5y RE - 12 A

UTFOY TR ryaryTrrFra g ANOMfEER 2 225U ET,

o

1. 777 ANBERE— ROBEEICH LU THREI LT
FHA, BRURO LRZEZ 86, AIHEAIZHiRE
ERCEN AL R 30

N—=T3256 -43 UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.

R
UNIVERSAL ROBOTS 5.7>Y—)1/0

YV—I)VDT Fa T AHOMH, JEEE)
ZOBITIEIEERIE TR Uy —EhiE R UET, B —DHhiE. TFETATDAN
T—RPIVO AT ERUICEEINTVWSHED L, BHETHLEBETHLAEETT,
W BELNIIRESTWS Y VH =2, V—ILONBEH I TEXE L 2HERALTLEX
W, THOULARVWE, HIEITENZRDGENHY £T,

POWER
T
A2 i -
= <
<
GND o

W—)LDT FO T ASIDMER. #E)

ZOHITIREEIH D TOR Y =k e R U Y, YA FAHIE%E GND (0V) (TR L 72
Gitr. FEFHE VY —LEUIDITHFEELET,

T

575 YV—)LadIa=/,—avIll0

c [EEHERRSASS EEIINI 7 AN — NN T AEMHHAL £9. WY IF5NA%EE
MNZIDT AN —TE2 Y R— M LARWEGES., 557 7 AFE) sy —
JVIZEL D) (H1F 2 2 F 7213 RS485+ 12 V7w TP %, RS485- 12 /A D VilkbiZz N
52 THERIZEMNT 2 SEE2RHTE £,

LA TYY= Y= VAR T RN UTERBINEZL A TV =AYy =V, PCT
AV —IMNEPNLREEMNS RS485 ETHOA Y —VRHESEE T 2ms ~ 4ms DIEH
HVET, NV T7EY—INIRTA—ANEREINET =A% 51 VI FGEIRERIZ
LETHIMLET, 1000 N1 b DT—Z%2ZZUEEAT. Ave—UNKEEIZES

AENET,
A=l =5 9.6k, 19.2k. 38.4k. 57.6k. 115.2k. TM2M. 5M
AhyTEY N 1,2
) T4 U, AL

UR10e I-44 N—Y356



6 AVr U ALEBH

RY=aTNVhD DTN TORZLEFIHCHECTAY TV ABLCBIREZT S BENHY £,
AVTFUA RIE, BXOEBHEIZ, YR—N Y 7Y D http://www.universal-robots.
com/support DERF DY —C AT =2 7 IVIZHEU TRENRH Y 7,

B, RV AT LA VT 7L —4— F/21% Universal Robots IZ & > TOAITHNDED
EUET,

Universal Robots (ZiR 5 I N2 AN TOEHMHIET —E AR Za T I > TRMATLHED L L
E

6.1

ZEIZHET SR

AT FYAB & BRI, BERER L AVERIRT B0, BAEETT > BEXD
EF. WA, [ E 2 BROAH ARSI SR TS RED DY T, TATO
HABENTE L <HIEL TV B 0iBE 15 BEL B Y £ 7,

AYFF Y AREIEEO ML, ¥ AT AOBRBIREE [R5, WENFEL A,
A7 LEBBREIRES £ 51095 2 LT, BRI, KEOBEEMIM LT T
VAT VINEENET.

DRy b7 —AE2ETY MO—LKY 2 AOMEEE T B, B FOFIS X ORI A
T B REN DY F T,

o

7

1. V7 M7 DLEEREFRITIEELRNTLEZI N (74— A
FRAR L), ZeREKIZ DWW TIL, PolyScope ¥ == 7 JLIZF
BNHY £F, BE/INTA—Z—PEHINIGE, TRy
NATFAEEBF UL BRoeARINET, ZHiE, YV
AT THAAY N e GOERNBREE0OAR T O AL, £
NG U TEHRINBTNIERS RN &2 E KL 7,

2. 201D, RELEDH D IV R—2 > M Universal Robots
MRELUAEZRUMEBBZBSOHLVI Y R—3 Y N FEZIXHE
LEDAVR—F VMR T ZI N,

3. EENZE T U269, B U 222Xk % BEARNIC
L/i—a_o

4. TRTOBHEEZ XEAL, ER2BORY MY AT AIZEHET
DM T 7 A WY EXEERREL £T,

N—=Y 3V 56 -45 UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.


http://www.universal-robots.com/support
http://www.universal-robots.com/support

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.

UNIVERSAL ROBOTS 6.1 Z B9 S 4R

1. BEWZEBFEMNMINT WD I L 2HEIDD O, IV ha—
WRW I ZADENSEBRAN T =TIV 2R U ET, OFRY
T—LX%2Y M O—IVRY 7 RIZERINTWSMD T 3
WEF—JROBEZMMS 3, BERAIZHEN DY AT AT
WBETDHIZENRVEDIIHERNEZFHCET,

2. VAT L EBFREZHEANDANZ, 7— ARG EHERLTL
X,

3.8RY "7 —AF/~xaY v a—=ILRY 7 ADE G % 5
I 5%, ESD #AI%Z)ESFL 9,

4. 2V bO—I)VIRY 7 ZANEHDOEBEFRE L=y MISML R NT
KXW, v haO—=J)bRYy I A% A7IZLTH. (600V
FTO) GEEIPBHRBE NS DEIFRONIBIZELET 25E
BhHY £,

5. AARY R7—AX IV NO—ILARY 7 AANDIKREDE A
EHEET,

UR10e I-46 N—Y356



7 iy & EREEANDELRE

Universal RobotsUniversal Robots e-Series TRy b i, #fHEPE, HHl, I/ > THREE
LARTIERY XA,

Universal Robots e-Series TR ki, M RoHS 84 2011/65/EU IZ X D EHEIXNT VD@
D, BREARET D 7-DICHEEYEOHANHIRI N/ RETHEINTVWET, ZhHDH
EWPFIZIE, KB, A RIVA . Aol BB 7=, KYVEAY T =)L
I—FINRENEGEENET,

T V¥ — 7 #iCHrE X 115 Universal Robots e-Series 7R kD FHEERBEEY DFEED &
UL Z 232 2 FHCEHE. Universal Robots A/S D DPA-Y A5 AIZHBNII KD Z 8128 F
9, WK WEEE $84 2012/19/EU MR E 21 D A& 1. £ [E D WEEE Register C1fil il &
BRETOBENRHY £3, FHEHZ, oKy N1 EYAZY, B 1€ RHETT, £ED WEEE

oy

Register D—% (%, ZZTIZELZ X\ : https://www.ewrn.org/national-registers,
LEOERADEEZRT 2O, UFOHENERY MIFRMNINTHET !

Z rous ®&

N—=Y 3V 56 -47 UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.


https://www.ewrn.org/national-registers

UNIVERSAL ROBOTS

‘pansasal sybU ||v'S/V S10qoy [esiaAun Aq 61L02-600¢ @ ¥bLAdoD

N—= 3V 56

1-48

UR10e



BT, ARGICEEL 2&HRES S UES ICOWTHIH L TV E T,

FEIEETT, UL, ARy v YT oL —&—
URTiUT®wTﬁ%%%TDﬁ/F®w£%ﬁofwi7

TUV NORD

1 [E RoHS &4

KCC ‘L2

Universal Robots e-Series TR Mid., EU DB
{64 2006/42/EC IZ 8B 1 2 NnAsETH 5 TOV
NORD IZ & W Z&MNARINTE7, TOV
NORD D& AGRAHED I ¥ —I% (8% B& Y
TELEX WD,

Universal Robots e-Series 173w hi&, DELTA (Z
KO NT A=<V AHBPTONTWET, B
iz M (EMC) & & UBRBGRBRGEIAZE X (8% B&
DIZELZXWN,

Universal Robots e-Series IRy b iE, &EFIHH

AR IC £ 215 H 2 B % 2012 CHINA RoHS

HRE B IR T WY, MEES
—E Ak B ZES TV

KC & &#IE (2 & % &, Universal Robots e-Series
IRy &, UR10e sh7 BREE T O FH i & 1 5 A
ﬁ*MTwi? $oT, FERETHHAT LR

AR THOBNDH Y £F, KCC DL4AFE
%0)3 E—ik ik BL D TEL 20,

[-49

WCRE DY —EAZRMET 5720

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.

UNIVERSAL ROBOTS

84EUENIZL2ES

8.2 [ AJush =&t

BB

&y

MY T4 Y=o REINTHDE DI
Universal Robots e-Series 07K b H /Sy b
i RESY r— VR IZBI T 5 ISMPM-15
TYN— 7 BITHERLL , R A F— AITHERLL T
Wbl ERTI—IPFNTVET,

8.3 A——MREILIHZF

UR

Universal Robots e-Series T AR b &, ki 2
NRBRB LT vy RABRFIEZ FEf L
TWEY, UR TIEMETRICB T, i
BEBSIVOHELZIT>THET,

8.4 EUfFIZLDES

LRAIEFICHRMZRTREUTHETE RMIUATE EUES I
NTVWBEPHY £9, BIMNES

//eur-lex.europa.eu,

UR TRy ME, FrtdDfEHIC&

HEE2%ZTA
. AR F— L\/\-—/J:U’ﬁ”b\ttii’cf http:

DREEXITTVET,

2006/42/EC — B&biE 4 (MD)

k8 4 2006/42/EC (24>, Universal Robots e-Series @Ry bMi&, #0MNIZ5EH L TW5S
BWThHY, TDEOCEYT—27RMII5NTHERA,
URERY N2 ZEHRTHAT Z5E. 54 2009/127/EC DR L 2D FTDTIEELS

TN, 2006/42/EC ffJEE B 1.B IZ & DHAAADESIF [k BE ZE< 2T,

2006/95/EC — (X&) L84 (LVD)

2004/108/EC — & figifi 2 M54 (EMC)

2011/65/EU — i A E Y E O AT (ROHS)

2012/19/EU — EX. %%%%%F%?E% (WEEE)
FAAAEZED (8% BIZIK, LELOEFTOHEEESD—EMNFTLINTVET,
CEX—FV71F, EROCEY—FVJIZBTHEAICHEL THHIIONTVET, BLAB &
OB THREYICETERIZ. B 782 ZTSR<ZI N,

TR hORFEHFISEA I NZBEICBET ST, 8k cx ZTES TN,

UR10e I-50 N—Y356


http://eur-lex.europa.eu
http://eur-lex.europa.eu

9.1

B PRELE
BER (1) MHAEH R RNEEHCH L THT VBN Z RS L B<
BERIZAT IO 7 R CHE ORI L T 5 2 LHTEET,

FLULOTNANA ATV AR—2 2 b2 HABRGB»S 12 0N (BAINTH5mE 15
MH) 2, BUEF S IIMES 2 WVIXTEDE HOAEEIZ XY RIFE 2L Z5E121E, Universal
Robots X MR ART M ZMIET2EDE LET, BEH (2—Y—) 12k, ARTH%Z
R DR, BHOBEMS KM I NAZREITE L DLW, HDVIFYEBHOBHIZET S
PERERFE Z 2L L T2 S E T, 73 ADRMAPAHEYZE D) >, E2iE2—F—H1
RICEHEINZBEBRADOIEES, HDNIEZOMAGISERNT 2581, AMEAEITESD L 50 F
o ALRGEIE, ERHERFAREE X2 EZBERESFITEDEE AN, Mk, V7 hoxoy
DFYYO—RARE) IZIFEA JEKEHASETD) INEFA, FEDOFERICIE, BAHASE
EEIT, BAENEINGLE UTERINE T, AREFE N TORERIE, RAEDAREITBHHAIZ
Bolth, 20 HMIZEB LR ITNIERY £8 A, Universal Robots 12 & V) &8faX iz, &
FAZ AR S IZ R S 72T 8 AR 2V R—3 v NOFiEHEIL. Unoversal Robots (Z#JE L
F9, TOMITARTOTNA AZRAT D, 2IEEETDHRIL, ZOHEEISRAINE
T, AEEEL, BRBROENMEF ZFHIRLUZVBRATEI L 2ENT 2D TIE AL, Bt
DRMEITEINT B HAGERICN T DEMLOBEMLEZFRBLUAZVRNTE L 2EXTEIEDT
LEHY FRA, AMEGEEOHMIE, RO FTREINDI Y —E ALV IEEINS Z L ik
HY FEX¥A, RIEORETHELELZRWOERY . Universal Robots 1353 £ 72 I3MEHL % BRRRIC
FERT DM IR £T, LI OKHEITZ, BEHEOEBEICNTIHELOEEZERT D
EDOTIEDY A, TN ADKa% 2 L 7~54. Universal Robots 1%, FIZSHE4:, i
EoEdk, BiE EoEK, FRIMOBEREOEER Y. WK DR, BN, Rk
FZIFRERNEZECONT, —YDELZADRNVEDE L ET,

TINA AWKRBa%E 2L U ~54. Universal Robots 1%, 8 EoE%k & 72 13 fhd BLEBRE DB
BE, WINRDEERIBEDHEEEZ EHEIEL 2E A,

HFEOHBIZBEL IND A EDNGEZHH LAV E S 12—
WKBEIDOLUTWET, FHCAMONNDREBTINEEZ H<TD L
ORY hOFEMPELSR>TULESZLIZADET, "Y1
W TORBRHEEIZENELDH D HRITOWTIE, —ICH
BERPRY LY REMBHUTEWINEZ BB L LRV AL— AR
MR E 8B EDICTBZa2B#MOLET,

9.2

5 S IH

Universal Robots |3k i (2 8L DEHEME L ERED W EZ X > T\ 5 728, FHaldis 2 <
R T SHER 2 B LU £ 9, Universal Robots I3A~Y Z a2 7 VO NENEH THEYIZE D
W2 27-0BRFOFEEEZL-S>TOETH, BWROM) PREFEIZH LTI —YELEZAVFE
Ao
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T 0.20
0.15{ —@— 100% extended —@— 100% extended
—8— 66% extended 0.15/ —®— 66% extended
010 —e— 33% extended —e— 33% extended
' 0.10
/ ]
0.05 — 0.05
/ /|
0.00 0.00
speed 33% speed 66% speed 100% speed 33% speed 66% speed 100%

A (2L & A ik pE R

— Y —EFIT & DRI B ks (R B & OCRE
HRETEFT, [ 2.1 BLU M13.2] 2L T X,
—Y—EROHTEMHHTDEHEE. EIRUZHIRICEIIRKD &
L IO S AOEEIIEIRICHABINET,

Vaq v ho@EE). Yaty M (EEBEUYa Y N 2NN TERDT T T 4
VT — R LB S & O AT

- 7573V —0
T TY—1
s T TV —2

I NS OEIFBREDRNEZRTEDTH Y, HEDHELITERY £,

TaA v h0DRRITKERE 2 FET LTI, ZOBRMEEE NI IZ S UEREDIRETL
770

VaAd v 1BV aA v h20RBEOM, TRy NI E LA IS UIKEE RS E
AREEZEYD, FRFORY DR THICBHFIZETINEL -,

(a) MABERIE 33% 19 S IEFERHE (A — ML) (b) RRBERIATE 66% (259 %45 (REEHE (X — RJL)

—@— 100% extended
—8— 66% extended

0.20

0.15]/ —*— 33% extended

0.10
0.05 //
0.00

speed 33% speed 66% speed 100%

(c) BABERATE I T DA LR (A — B b)

Figure A.1: ¥ 31 > b 0 (\R—R) D5 1k B
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0.12} —@— 100% extended
0.10/ —® 66% extended

—e— 33% extended
0.08

0.06
0.04

0.02

0.150
0.125
0.100
0.075

0.050

0.025

speed 33%

(a) IR KA R E 33% (ZKF 2 45 IRIER (7))

speed 66%

0.15

0.05

speed 33%

(c) B RBE MG EIZIN ¢ 245 (IR ] (FD)

speed 100%

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

-

speed 33%

(b) BARERFTE 66% 12K 55 (LHERH] (7))

speed 66% speed 100%

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

-

speed 66%

speed 100%

Figure A.2: ¥ a4 > b 0 (\X—R) DI kIR

0.15{ —@— 100% extended/ 620
—8— 66% extended
—e— 33% extended
0.10 0 0.15
0.10
0.05 —
,;Aﬁ l oo
0.00

0.00
speed 33%

speed 66%

(a) BCRAERIATE 33% 1209 2 45 L FERE (A — D))

0.20

0.15

0.10

0.05

0.00

speed 33%

speed 100%

—@— 100% extended .___,/

—8— 66% extended
—e— 33% extended

O
r ®

—

speed 33%

(b) R BERITE 66% 12K 2 IFILHEHE (A — ML)

speed 66% speed 100%

k

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

/

./.—_—t

—0

*—

speed 66%

speed 100%

(c) RRARFEIIN § D5k EHTE (A — M b)

Figure A3: Y a1V M1 (¥ aI&—) DL
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0.10

0.05

speed 33%

(a) KA R 33% (Z0FS 2 45 R IRERH] (1)

0.06

0.04

0.02

speed 33%

(a) EERMAEIZN S L2 1LEHE (A — ML)

—@— 100% extended r/

—8— 66% extended
—e— 33% extended

—
'%/i‘

speed 66%

speed 100%

speed 33%

—@— 100% extended ,/—.

—8— 66% extended
—e— 33% extended

./
:_;i —

speed 66%

speed 100%

(b) BB 66% (2R3 2 5 (LR (7D)

0.30

(

0.15
0.10

—e

—@— 100% extended @
0.25) _o— 66% extended
0.20{ —*— 33% extended

0.05 /

— @
4

o«

speed 33%

speed 66%

speed 100%

(c) KRB R E I B 42 1LIRF ] ()

Figure Ad: ¥ 2+ > k1 (¥ 2 )& —) DIE LK

—@— 100% payload o *

—8— 66% payload
—e— 33% payload

———

]

speed 66%

speed 100%

0.175
0.150
0.125
0.100
0.075

0.050

speed 33%

—@— 100% payload &
—8— 66% payload
—e— 33% payload

R
i -

speed 66%

(b) &AM E N9 B 5 kA (7))

Figure A.5: ¥ 3+ > b 2 (TR —) D% -FH

speed 100%
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B.1 EU Declaration of Incorporation in accordance with ISO/IEC 17050-
1:2010

Manufacturer: Person in the Community Authorized to Compile the
Technical File:
Universal Robots A/S David Brandt
Energivej 25 Technology Officer, R&D
DK-5260 Odense S Denmark Universal Robots A/S

Energivej 25, DK-5260 Odense S
Description and Identification of the Partially-Completed Machine(s):

Product and Function: Industrial robot (multi-axis manipulator with Control Box
and Teach Pendant). Function is determined by the
completed
machine (with end-effector and intended use).

Model: UR3e, UR5e, UR10e,UR16e (e-Series)

Serial Number: Starting 20195000000 and higher — Effective 17 August
2019

Incorporation: Universal Robots UR3e, URSe, URT0e and UR16e shall

only be put into service upon being integrated into a final
complete machine
(robot system, cell or application), which conforms with
the provisions of the Machinery Directive and other ap-
plicable Directives.

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

| Machinery Directive 2006/42/EC — The following essential requirements have been fulfilled: 1.1.2,
1.1.3,1.1.51.2.1,1.2.43,1.2.6,1.3.4,1.3.8.1,1.5.1,1.5.2,1.5.6, 1.5.10, 1.6.3, 1.7.2, 1.7.4, 4.1.2.3 It
is declared that the relevant technical documentation has been compiled in accordance with Part B
of Annex VIl of the Machinery Directive.

Il Low-voltage Directive 2014/35/EU — Reference the LVD and the harmonized standards used below.

Il EMC Directive 2014/30/EU — Reference the EMC Directive and the harmonized standards used be-
low.

IV RoHS Directive 2011/65/EU — Reference the RoHS Directive 2011/65/EU
V WEEE Directive 2012/19/EU — Reference th WEEE Directive 2012/19/EU

N—T356 I-57 UR10e
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UNIVERSAL ROBOTSB.1 EU Declaration of Incorporation in accordance with ISO/IEC 17050-1:2010

Reference the harmonized standards used, referred to in Article 7(2) of the MD &
LV Directives and Article 6 of the EMC Directive

() EN ISO 10218-1:2011

TUV Nord Cert. 4470814097607
(I) EN 1SO 13732-1:2008

(I) EN 1SO 13849-1:2015
TUV Nord Cert. 4420714097610
(EN 1SO 13849-2:2012

(I) EN ISO 13850:2015

(I) EN 1037:1995+A1:2008
(I1) EN 60204-1:2006/A1:2010

(II) EN 60320-1:2001/A1:2007
(1) EN 60529:1991/A2:2013

(I EN
5:1997/A11:2013
(111) EN 61000-6-2:2005

(1 EN 61000-6-
4:2007/A1:2011

(1) EN 61131-2:2007

(1) EN 61140:2002/A1:2006

60947-5-

Reference to other technical standards and specifications used:

(1) ISO/TS 15066 as applicable
(1) IEC 60068-2-1:2007

(Ill) IEC 60068-2-2:2007

(Il IEC 60068-2-27:2008

(Il IEC 60068-2-64:2008
(I) IEC 60664-1:2007

(Il) IEC 60664-5:2007

(I) IEC 61326-3-1:2008

(1) IEC 61784-3:2010 (SIL2)
ISO 14664-1:2015 (Clean-
room Class 6

for control assembly with en-
closure

and Class 5 for UR3e, UR5e,
UR10e and

UR16e manipulators)

The manufacturer, or his authorised representative, shall transmit relevant information
about the partly completed machinery in response to a reasoned request by the

national authorities.

Approval of full quality assurance system (ISO 9001), by the notified body
Bureau Veritas, certificate #DK008850.

Odense Denmark, 17 August 2019 Wtz / WER D r—

Name: Roberta Nelson Shea
Position/ Title Global Technical Compliance Officer

Phone +45 8993 8289
Fax +45 3879 8989

Universal Robots A/S, Energivej 25, DK-5260 Odense S, Denmark
CVR-nr. 29 13 80 60

info@universal-robots.com

www universal-robots.com
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B.2 CE/EUHARAAESZE GcOXEDOEER)

A—J— Bl 7 7 1 )V & MR 2R B 2 FURDOAY) :
Universal Robots A/S David Brandt
Energivej 25 i, R&D
DK-5260 Odense S Denmark Universal Robots A/S
Energivej 25, DK-5260 Odense S

R SE R U T B D ERIA & & Ol -

LB X ORERE - EXHORY b (v bO—IARY I AELTT1—
FRYZY MEEZEIv =2 YL —&—) BREIXEK
IV IREINET (T R 7= A X,

H ),
T UR3e. UR5e, UR10e. UR16e (e-Series)
VUTINEE: 20185000000 bAB%E — 2018 4F 5 H 28 H¥%h
AYaA—FKRlb—yav: Universal Robots (UR3. UR5. UR10 & & UF UR16e) I&
AL SE ISR I NI TCOANET L2 EHED &
ERS

(ARY NYAT A, I, TV Tr—ay), e
SBICTOMDOEHIESDLEIZHERTIED LT
60

FEEESWHETH Y, AN THUSBRIUTOEA 2T IENESINTND

| BEMiiE 4 2006/42/EC— L KO BN~ XN T W5 1.1.2. 1.1.3. 1.1.5. 1.2.1. 1.2.4.3. 1.2.6.
1.3.4, 1.3.8.1. 1.5.1, 1.5.2, 1.5.6. 1.5.10, 163 1.7.2. 1.7.4, 4123 BEWisaMESE VI OF
THRIZRENEERL L - B EEIRN CETH D I EDNEEINT VD,

Il {KEEJEHE4 2014/35/EU — LA R T X N3 LVD & K BE R & 2],
Il EMC $5 2014/30/EU — LA R T I 115 EMC 50 6 & UL 2 SR
IV RoHS #547 2011/65/EU — RoHS 547 2011/65/EU %= £
V EMC {54 2012/19/EU — WEEE {54 2012/19/EU % ZId

N—= 3V 56 [-59 UR10e
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UNIVERSAL ROBOTS B.2 CE/EU #lAAAEEE (SudDXEHDHER)

FHINTVWSRAERIKSIE. MD D 7(2) &2 &

LV f847. EMC {8 D2 6 2%

(I) ENISO 10218-1:2011 (I) EN ISO 13850:2015 (I)  EN  60947-5-5:1997/
A11:2013

TUV Nord ZEH] 4470814097607 | (1) EN 1037:1995+A1:2008 (1) EN 61000-6-2:2005

(1) EN ISO 13732-1:2008 (1) EN 60204-1:2006/ A1:2010 | () EN 61000-6-4:2007/
A1:2011

(I) EN ISO 13849-1:2015 (1) EN 60320-1:2001/ A1:2007 | (Il) EN 61131-2:2007

TUV Nord ZEfH 4420714097610 | (1) EN 60529:1991/ A2:2013 (II) EN 61140:2002/ A1:2006
(I) EN 1SO 13849-2:2012

I N TS T DOMOEAMNEEES & CHERICE I 251 -

(1) ISO/TS 15066 3# FA AT AE 45 | (111) IEC 60068-2-64:2008 (1) IEC 61784-3:2010 [SIL2]

&

(1) IEC 60068-2-1:2007 (I) IEC 60664-1:2007 ISO 14664-1:2015 (7 V) —
JV—2XA Class 6

(1) IEC 60068-2-2:2007 (I IEC 60664-5:2007 Aan i S I ELE E

(1) IEC 60068-2-27:2008 (1) IEC 61326-3-1:2008 & £ UFUR3e. UR5e, UR10e

D Class5 HB LU
UR16e Y=t al —&—f)

A== HEIVIETOHERNARERZFIIUTICEET IBFHR2RZUETIEDL TS
PAT DOEFHEIZRIGT B B2 5E ) U T2 B i D\ T

ESN

NPRBERE K V) e A W LREE RIS (1SO 9001) 7GR

75 v Afiikinas. FREE # DK008850,

/

Odense Denmark, 17 August 2019 f-,-'L;’f'f w7 / VR A

Name: Roberta Nelson Shea

Position/ Title Global Technical Compliance Officer
Universal Robots A/S, Energivej 25, DK-5260 Odense S, Denmark Phone +45 8993 8989 info@universal-robots.com
CVR-nr. 29 13 80 €0 Fax +45 3879 8989 www universal-robots.com
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B.3 Z4&Y AT AIFEHE

ZERTIFIKAT
CERTIFICATE

Hiermit wird bescheinigt, dass die Firma / This certifies that the company

Universal Robots A/S
Energivej 25

5260 Odense S

Denmark

berechtigt ist, das unten genannte Produkt mit dem abgebildeten Zeichen zu kennzeichnen
is authorized to provide the product mentioned below with the mark as illustrated

Fertigungsstéatte Universal Robots A/S
Manufacturing plant Energivej 25
5260 Odense S
Denmark
Beschreibung des Produktes  Industrial robot UR16e, UR10e, URSe and UR3e LLod @

(Details s. Anlage 1)
Description of product
(Details see Annex 1)

TOV NORD CERT
GmbH

Geprift nach EN 1SO 10218-1:2011
Tested in accordance with

Registrier-Nr. / Registered No. 44 780 14097607 Glltigkeit / Validity
Prifbericht Nr. / Test Report No. 3524 9416 von / from 2019-07-16
Aktenzeichen / File reference 8003008239 bis / until 2024-07-15
. [J
A laud
Zertlfiziefungsstelle der Essen, 2019-07-16

TUV NORD CERT GmbH

TUV NORD CERT GmbH Langemarckstrale 20 45141 Essen www.tuev-nord-cert.de technology@tuev-nord.de

Bitte beachten Sie auch die umseitigen Hinweise
Please also pay attention to the information stated overleaf
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B.3 4 AT LIFHZE

ZERTIFIKAT
CERTIFICATE

Hiermit wird bescheinigt, dass die Firma / This is to certify, that the company

Universal Robots A/S
Energivej 25

5260 Odense S

Denmark

berechtigt ist, das unten genannte Produkt mit dem abgebildeten Zeichen zu kennzeichnen.
is authorized to provide the product described below with the mark as illustrated.

Universal Robots A/S
Energivej 25

5260 Odense S
Denmark

Fertigungsstatte:
Manufacturing plant:

Beschreibung des Produktes
(Details s. Anlage 1)
Description of product
(Details see Annex 1)

Geprift nach: EN ISO 13849-1:2015, Cat.3, PL d

Tested in accordance with:

Registrier-Nr. / Registered No. 44 207 14097610
Prifbericht Nr. / Test Report No. 3524 9741
Aktenzeichen / File reference 8003008239

A
Zertifizierdngsstelle der TUV NORD CERT GmbH
Certification body of TUV NORD CERT GmbH
TUV NORD CERT GmbH

Langemarckstrale 20 45141 Essen

Bitte beachten Sie auch die umseitigen Hinweise
Please also pay attention to the information stated overleaf

Universal Robots Safety System e-Series
for UR16e, UR10e, UR5e and UR3e robots

EN 1SO 13849-1
PLd" /
/
“~ //
Giiltigkeit / Validity
von / from 2019-07-16
bis / until 2024-07-15
Essen, 2019-07-16
www.tuev-nord-cert.de technology@tuev-nord.de

UR10e
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R
B.4 '[%] RoHS UNIVERSAL ROBOTS

B.4 1[5 RoHS

Management Methods for Controlling Pollution
by Electronic Information Products
Product Declaration Table
For Toxic or Hazardous Substances

R ABAFYEATESHESETAET

i Toxic and Hazardous Substances and Elements 3 ¥ H ¥t R
A 31 I 3
i R & Hexavalent | gﬂ'ﬁfw 4| Polybrominated
Lead (Pb) | Mercury (Hg) | Cadmium (Cd) | Chromium Ihi'“#"h nﬂ“’ (Be)| iPhemy ethors
(Cr+8) 581 (peDE)
UR Robois
UR31 URS [ UR10
UR#LE A,
URIURSURTD X 0 X 0 X X

{0 Indicaies that this touc or hazardous subsiance contained in all of the homogeneous maiesials for this part is below the imit requinzment in
SHT11363-2006.
CEFEASTEHENAEEEAMEREAH A REENT NB-NNNENERERLT «

X: Indlicates that this waic or hazardous substance contained in a1 least one of the homogensows materials wsed for this pan is abave the Bmit
requirement n S0T11363-2006.

N EREETERNAE s EISsAE-AEAE S REESIT 136Dk Ee ERER -

(EUSIERE  REXERIH LEFTAHEXREGTE—SRE - )

Items below are wear-out tems and therefore can have uceful lves lece than emironmental voe perod:

FHHERMKER BEMEs ERSE o EET R EERRE

Drves, Gackets, Probes, Fikers, Ping, Cables, Stiffensr, Inerfaces

WEE, T, e, SRR NiH, 20, maE s, BN

Reder 1o preduct manual for detailed conditions of use.

FEERHRBERE=SFH

Unrversal Robots encourages that all Electronic Information Products be recycled bt does nat assume responsibility or kabikly.

Univesgal Robots BEE BB i = R A A8 T8~ 8, {8 Universal Rebos TREAMER LS
T the maximum extent permitied by law, Customer shall be solely responsible for complying with, and shall atherwise assume all liabilties that may be
imposed in connection with, any legal requirements adopted by any governmental authority related to the Management Methods for Controling Pellution
by Electronic Information Products (Ministry of Information lndustry Order £39) of the Peoples Republic of China otherwise encouraging the recycle and
uze of electronic mformation products. Customer shall defend, mdemnafy and hold Unversal Robots harmless from any damage, claim or liability relating
thersta. At the ime Customer desives 1o disposs of the Products. Customer shall refer 1o and comply with the specific waste management instructions
and optons set forth at hiipwaw teradyne comiabout-teradynelcorporate-social-responsbility, as the same may be amendad by Teradyne ce Univerzal
Febats.
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UNIVERSAL ROBOTS B.5 KCC ‘Z 4k

B.5 KCC %=

Aled Zko TAIH AR o
= Universal Robots A/S/ M= S Sel®E 50 ek 110079
; -;';--a-l--:i.r-::_n.é.l.j.:l.__. ---------------------- ...............i.--..E------th-i:-.------- ' T
ME L [EAISSHE 016E110079 EEH*LIF 49 Klaus Vestergaard

ey i T o
Energivej 25, 5260 Odense S, Denmark

AlEeHH el EU & 71 A <7 7Y

MEEsES
=1 A B ) =
A|(72) UR10e gd(s= 6 axis
Atgorm el 5
Feerdatelds 18-AB2EQ-01602
ESY ' s '
Universal Robots A/S
AT K|

Energive) 25, 5260 Odense'S, rk

p MI3bZEA1E N 22 ¥ AEAE He1ZHIE et
AbgohEEtel M N EHM FSEL O

20184 118 06

R
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6 LRl BRGT A UNIVERSAL ROBOTS

B.6 InbEiABRGEHHE

. . . / A PART OF
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.
UR10 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, URS5 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, 3x 1¥2h

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

Date Assessor

Hgrsholm, 25 August 2017 W % %

Andreas Wendelboe Hgjsgaard
M.Sc.Eng.

DELTA - a part of FORCE Technology - Venlighedsvej 4 - 2970 Harsholm - Denmark - Tel. +45 72 19 40 00 - Fax +45 72 19 40 01 - www.delta.dk
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UNIVERSAL ROBOTS B.7 EMC i ERGF R
B.7 EMC iAERiFHE
] A PART OF

Attestation of Conformity
AoC no. 1645

Project / task no. 117-29565

DELTA has performed compliance test on electrical products since 1967. DELTA is an accredited test
house according to EN17025 and participates in the international standardisation organisation
CEN/CENELEC, IEC/CISPR and ETSI. This attestation of conformity with the below mentioned standards
and/or normative documents is based on accredited tests and/or technical assessments carried out at
DELTA - a part of FORCE Technology.

Client

Universal Robots A/S
Energivej 25

5260 Odense

Denmark

Product identification (type(s), serial no(s).)
UR robot generation 5, G5 for models UR3, URS, and UR10

Manufacturer
Universal Robots A/S

Technical report(s)
EMC test of UR robot generation 5, DELTA project no.117-29565-1 DANAK 19/18171

Standards/Normative documents

EMC Directive 2014/30/EU, Article 6

EN 61326-3-1:2008 Industrial locations SIL 2
EN/(IEC) 61000-6-1:2007

EN/(IEC) 61000-6-2:2005

EN/(IEC) 61000-6-3:2007+A1

EN/(IEC) 61000-6-4:2007+A1

EN/(IEC) 61000-3-2:2014

EN/(IEC) 61000-3-3:2013

The product identified above has been assessed and complies with the specified standards/normative docu-

ments. The attestation does not include any market surveillance. It is the responsibility of the manufacturer
that mass-produced apparatus have the same properties and quality. This attestation does not contain any
statements pertaining to the requirements pursuant to other standards, directives or laws other than the
above mentioned.

Hgrsholm, 15 August 2017

| /
N
w1

Michael Nielsen
Specialist, Product Compliance

DELTA - a part of
FORCE Technology
Venlighedsvej 4
2970 Hersholm
Denmark

Tel. +45 72 19 40 00
Fax +45 72 19 40 01
www.delta.dk

VAT No. 55117314

20a0ctest-uk-j
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BEHHUET, MMESDF U N—EIITRRINTWIGEIE,. FBRENZDRAITHERL T
WBZEERUET,

BRBISIERTIED Y FHA, BIKEIE, REDERDAT—I7 RNV A —IZLo>THFEI N, B FE
I T — T DO DT e - MREEG 2 EH T D ETT,

WEEEISLA N 2R L £9 ¢

ISO International Standardization Organization
IEC International Electrotechnical Commission
EN European Norm

TS Technical Specification

TR Technical Report

ANSI  American National Standards Institute
RIA Robotic Industries Association

CSA Canadian Standards Association

WMI a7 IO T7 vy 7)) —IZlT SR, BRIETLIER. A RIA VUNTRTFELNZGE
DH, LT OO I N E T,

I1SO 13849-1:2006 [PLd]

I1SO 13849-1:2015 [PLd]

ISO 13849-2:2012

EN ISO 13849-1:2008 (E) [PLd —2006/42/EC]
EN ISO 13849-2:2012 (E) (2006/42/EC)

Safety of machinery — Safety-related parts of control systems
Part 1: General principles for design
Part 2: Validation

LRFIEY AT L%, 20O OBEOBEMIZEDSO ML X)L (PLd) 2EKT 2 LD #EFIhTn
i—é_o

ISO 13850:2006 [(5 1777 TV —1]

ISO 13850:2015 [{£ 145 3V —1]

EN ISO 13850:2008 (E) [{5 11775 IV —1 - 2006/42/EC]
EN ISO 13850:2015 [l 75 TV —1 - 2006/42/EC]

Safety of machinery — Emergency stop — Principles for design
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RO OB IZHE DS ZEIE N T TV -1 2ERT D L ORI INTVES, FIETTY —
11&, E—2—IlEL2METL2eTRARY FOEERIFIEL, FIEVERIND EENEZRET
L X v/ fF 1k TT,

1ISO 12100:2010
EN ISO 12100:2010 (E) [2006/42/EC]

Safety of machinery — General principles for design — Risk assessment and risk reduction

UR IR Y MIZDHMDFANIED IFHHX N TNET,

1ISO 10218-1:2011
EN I1SO 10218-1:2011 (E) [2006/42/EC]

Robots and robotic devices — Safety requirements for industrial robots
Part 1: Robots

ZOFKIE, BRY DA VT T —E—TRRAL, BEEEMITICHEINZE DT, 2FHOH
43 (1S010218-2) . AARY hDA VF 7L —Z—mIFIZHFEINZEL DT, BRY MOREKE L
BEHIZB T oG 2 ERLTVET,

ANSI/RIA R15.06-2012

Industrial Robots and Robot Systems — Safety Requirements

Z ONXEHMIL, 1SO HHM 1S010218-1 £ 1S0 102182 2 —D2DXEL L TCEEDA-EDTT, [FHE
SEDE[EHEED S KEHEFEICEEINTWHETH, NEREL T,

WM OEE 8 (1SO 10218-2) . Universal Robots TIXA& <, ORY NV ATLDA VT T L —4—
IZEAINDZEDTHD I LIZTEELIZI W,

CAN/CSA-Z434-14

Industrial Robots and Robot Systems — General Safety Requirements

ZDHF AL, 1ISO ik 1S0 102181 (L2 2H) & 2% —2DXEL LT DAZENDTT,
CSAIZOARY hY AT ADA—HF—[[IFIEMMBREAEZINAE U R, THHDEMLDWL DL,
OFRY NDA YT TV —R—ITHEAINDAEEENH Y 9,

WM O EE ¥ (IS0 10218-2) . Universal Robots TlZZ <. BARY NV AT LDA VT T L —4—
WHEAINDZEDTHD ZLIZTEELSEZI N,

IEC 61000-6-2:2005

IEC 61000-6-4/A1:2010

EN 61000-6-2:2005 [2004/108/EC]

EN 61000-6-4/A1:2011 [2004/108/EC]

Electromagnetic compatibility (EMC)
Part 6-2: Generic standards - Immunity for industrial environments

Part 6-4: Generic standards - Emission standard for industrial environments
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INHDORRKIE, EAN, BEAGEICETIEAZEREL T, INOLOBRMADERIZ, UR D
Ry MW PEENERBICE W TERICFEH L, TOMOBEREZEL LN L 2MHEFEIZLET,

IEC 61326-3-1:2008
EN 61326-3-1:2008

Electrical equipment for measurement, control and laboratory use - EMC requirements

Part 3-1: Immunity requirements for safety-related systems and for equipment intended to perform safety-
related functions (functional safety) - General industrial applications

ZOHKIL, BEBHBEREOIEINAZEMC A I 2T B2 EH L E T, ZOHBADOHENLIX
T DDA IEC 61000 DEFHET D EMC FHAE LREZB X254 TH, UR DR Y NDLEEBEEEDN
HREWRT D AHEIILET,

IEC 61131-2:2007 (E)
EN 61131-2:2007 [2004/108/EC]

Programmable controllers
Part 2: Equipment requirements and tests

A, ZERE 24V 1/0 1%, MO PLC VAT AL DLELUZBELTEEIZT L0, HIZZOHKO
FRIZE DO THEREIN TV ET,

1ISO 14118:2000 (E)
EN 1037/A1:2008 [2006/42/EC]

Safety of machinery — Prevention of unexpected start-up

INEDTODHMIFMO THELL TWET, INSIE, AVTFUVAREBHFOEN LU ZRWVEFRA
H. FLEHERTCOERUAWEFHIVY R28Ae35, PHUARAWEFZEET 57-0ODL4
FHIZ EZLU T,

IEC 60947-5-5/A1:2005
EN 60947-5-5/A11:2013 [2006/42/EC]

Low-voltage switchgear and controlgear

Part 5-5: Control circuit devices and switching elements - Electrical emergency stop device with mechani-
cal latching function

R bR v OEERBEIEL 2420y 7 A=A LT, OB ITHERL T E T,

IEC 60529:2013
EN 60529/A2:2013

Degrees of protection provided by enclosures (IP Code)

:0)%%1‘% F BRI T O RESFEHEEREL £, URTAY MILHIITEDINAIP O— NITE
L &al, DEINTVEY, BRY FOATY H—%2 THIEZI W,
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IEC 60320-1/A1:2007

IEC 60320-1:2015

EN 60320-1/A1:2007 [2006/95/EC]
EN 60320-1:2015

Appliance couplers for household and similar general purposes
Part 1: General requirements

BIAS 7 — 7 V& 2 OB TV £ 5,

1SO 9409-1:2004 [Type 50-4-M6]
Manipulating industrial robots — Mechanical interfaces
Part 1: Plates

UREORY bDY—=NT7 IV, ZOMBOAA T 50-4-M6 IZHEHLL TWE T, EREIZORY D
V=)Vt BYIBRT T VT RMERIZTBEZD, TORBIZEDOVTHEREINTWVET,

ISO 13732-1:2006
EN I1SO 13732-1:2008 [2006/42/EC]

Ergonomics of the thermal environment — Methods for the assessment of human responses to contact
with surfaces

Part 1: Hot surfaces

UR IRy hOXREIEEIZ., ZOKREDOERT 2 AMLZE EORF KM THREINS XD IZERFHINT
WET,

IEC 61140/A1:2004
EN 61140/A1:2006 [2006/95/EC]

Protection against electric shock — Common aspects for installation and equipment

URITOARY M, EEIZWN T HHERZEMLET I, TOBRKBICESEIHEEINTHET, HENE
T—A (B#) aRX7EZ—IN—RIZTA VA=Y= aTIOERIZLY., BEHEMNITOLLTH
i—é—o

IEC 60068-2-1:2007
IEC 60068-2-2:2007
IEC 60068-2-27:2008
IEC 60068-2-64:2008
EN 60068-2-1:2007
EN 60068-2-2:2007
EN 60068-2-27:2009
EN 60068-2-64:2008

Environmental testing
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Part 2-1: Tests - Test A: Cold

Part 2-2: Tests - Test B: Dry heat

Part 2-27: Tests - Test Ea and guidance: Shock

Part 2-64: Tests - Test Fh: Vibration, broadband random and guidance

URBAY ME, INOLDBMNERT DT ANFIRICETE, TAMINTVET,

IEC 61784-3:2010
EN 61784-3:2010 [SIL 2]

Industrial communication networks — Profiles
Part 3: Functional safety fieldbuses — General rules and profile definitions

ZORKIL, ZeBEEEE N ADEFEEEL £T,

IEC 60204-1/A1:2008
EN 60204-1/A1:2009 [2006/42/EC]

Safety of machinery — Electrical equipment of machines
Part 1: General requirements

Z ORMED—RIFRAEH I N T ET,

IEC 60664-1:2007
IEC 60664-5:2007
EN 60664-1:2007 [2006/95/EC]
EN 60664-5:2007

Insulation coordination for equipment within low-voltage systems

Part 1: Principles, requirements and tests

Part 5: Comprehensive method for determining clearances and creepage distances equal to or less than

2mm

UR O Y hDESREEEIE, Z ORI ERFINTVET,

N—= 3V 56 I-71

UR10e

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.



UNIVERSAL ROBOTS

‘pansasal sybU ||v'S/V S10qoy [esiaAun Aq 61L02-600¢ @ ¥bLAdoD

N—= 3V 56

I-72

UR10e



D FifliflAsk

i
il

33, 3kg /73, 51b
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i [ 1300mm / 51, 2in
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e

‘

NR=2L ¥ 2V — K 120°/s
ZOMDEY a1V~ K 180°/s
W=l ) 1w/ /9 39, 4in/s,

VAR D AR 1L 5, 5N

AR NN ?190mm / 7, 5in

AV M=V ARY 7 ADY A XA(WxHxD) 460mm x 449mm x 254mm / 18, 2in x 17, 6in x 10in

V=)L 1/O A=} p

|

\4

CRIVATI 2. TYRINHE 2., YO T AN 2

I/O &I aY bA—=)LRY 7 AIZEITS 24V 2A

i TCP/IP 1000 Mbit : IEEE 802.3ab, 1000BASE-T Ethernet */
7w K. MODBUS TCP & EtherNet/IP 7 % 74, Profinet

R Robot Arm: Less than 65dB(A) Control Box: Less than
50dB(A)

Copyright © 2009-2019 by Universal Robots A/S.All rights reserved.
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UR e-Series Safety Functions and Safety /O are PLd, Category 3 (ISO 13849-1), with

certification by TUV NORD (certificate # 44 207 14097610)

Safety Function (SF) Descriptions (see Chapter 2 of manual)

For safety I/0, the resulting safety function including the extemal device or equipment is defermined by the overall architecture and
the sum of all PFHdSs, including the UR robot safety function PFHd.

NOTE: All safety functions are individual safety functions.
If any safety function limit is exceeded, or a fault is detected in a safety function or safety-related part of the
control system, the result is a Category 0 stop (immediate removal of power) according to IEC 60204-1.

Safety - What is
SF # .- |Description What happens? |Tolerance] PFHd
Function P PP affected?
Pressing the Estop PB on the pendant’ o the Extemal Estop
1234 (if using the Estop Safety Input) results in a Cat 1 stop® with
257 |power removed from the robot actuators and the toal /0.
1 EMETGeNnCY |commandemon sookman not ssinea. 2 jeints to stop and upon all Category 1 stop 1.30E-07 _Rob'_)t
StD_P jjoints coming to @ monitored standstill state, power is removed. | (IEC 60204-1) - . m”rg;"%o
(fscg""g;‘go‘;’ See Stop Time & Stop Distance Safety Funcions<. robot
ONLY USE FOR EMERGENCY PURPOSES, not
safeguarding.
This safety function is initiated by an external protective device
Safequard |using safety inputs which will initiate a Cat 2 stap®. The tool
Stgp‘ 110 are unaffected by the safequard stop. Various configuration| Category 2 stop
o | (Protective |® Provded eyl 1.20E-07| Rob
Stop | See the Stop Time and Stop Distance Safety Functions*. (assii stop n - hniend obot
according to | For the functional safely of the complefe integrated safety IEC 61300-5-2)
180 10218-1) | function, add the PFHA of the external protective device fo the
PFH of the Safequard Stap.
Sets upper and lower limits for the allowed joint positions. Will not allow motion
Joint |Stopping time and distance is not a considered as the limit(s) | 10 exceed any limit
Position | "ot b€ vidlated seftings.
3 Limit _|Each joint can have its own limits. mﬂ?ﬁ:‘f“;ﬂﬁ““ 5o | 12007 Joint
(soft axis |D7eCty fmis the setof alowed joint positons that thejonts | not exceed any imit (each)
L can move within. It is sef in the safety part of the User A protective stop will
limiting) | iptessace. it is a means of safety-ated soft axis limiting & be initated to prevent
space limiting, according fo IS0 10216-1:2011, 5.12.3. exceeding any limit_

' Communications between the Teach Pendant, conroller & within the robot (between joints) are SIL 2 for safety data, per IEC 61784-3.

2 Estop validation: the pendant Estop pushbutton is evaluated within the pendant, then communicategEmo Socimank not dsfined. i, the safety
confroller by SIL2 communications. To validate the pendant Estop functionality, press the Pendant Estop pushbutton and verify that an Estop
results. This validates that the Estop is connected within the pendant, functioning as intended, and the pendant is connectad to the controlier.
#Stop Categories according to [EC 60204-1 (NFPATY). Only Category 0 and 1 stops are allowed for the Estop.
» Category 0 & 1 result in the removal of drive power, with Cat 0 being IMMEDIATE & Cat 1 being a controlied stop (decelerate then
removal). With all UR robots, a Category 1 stop is a controlled stop where power is removed when a monitored standstill state is detected.
» Category 2 is a stop where drive power is NOT removed. Category 2 stops are defined in IEC 80204-1. Descriptions of 5T, 351 and 552
are in [EC 61800-5-2. With UR robots, a Category 2 stop maintains the trajectory then retains power to the drives after stopping.

* It is recommended to use the UR e-series’ Stop Time and Stop Distance Safety Functions. These limits should be used for your application
stop time/ safety distance values.
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UNIVERSAL ROBOTS E.1% 1
) Safety i What is
SF 4 .”  |Description What happens? |Tolerance| PFHd
Function P PP affected?
Sets E!n. upper limit f?r the JUI.HI .speed. Will ot allow motion
Each joint can have its own limit. to exceed any limit
. This safety function has the most influence on energy fransfer settings.
Joint  (upon contact (clamping or transient). Speed could be Joint
4 | Speed |pjectly limits the st of allowed joint speeds which the joints | Feduced so motion will| 1.15 °/s | 1.20E-07 (each)
Limit  |ave allowed to perform. It is setin the safety setup part of the | NOLexceed any limit.
User Interface. A protective stop will
Used to limit fast joint movements, e.q. risks related to be Inmat_ed o prevent
; - exceeding any limit.
singuiarities.
Exceeding the infernal joint torque limit (each joint) results in a
Joint |Cat0stop®. Thisis shown as SF #5 in the Generation 3 (CB3)
T UR robos.
OTqUE | ryis is ot accessible to the user; it is a factory setting.
Limit (1t js NOT shown as a safety function because there are no
user settings and no user configuration possibilities.
Called various |Monitors the TCP Pose (position and orientation) and will
names  |prevent exceeding a safety plane or TCP Pose Limit.
Pose Limit [Multiple pose limits are possible (tool flange, elbow, and up to
Tool |2 configurable tool offset paints with a radius) 3e TCP
_ | Orientation | Orientation restricted by the deviation from the feature Z Tool
] Limit |direction of the tool flange OR the TCP. 1.20E-07 " oo
Safgty | This safety function consists of two pars. One s the safety ange
Planes |Planes forlimiting the possible TCP positions. The second is | Will not allow motion 40 mm Elbow
Saf the TCP orientation limit, which is entered as an allowed to exceed any limit
a Bty_ direction and a tolerance. This provides TCP and wiist settings.
Boundaries | iuciusion exciusion zones due to the safety planes. Speed or forques
could be reduced so
Speed Monitors the TCP and elb ed o i motion will not exceed 50
& | Limit TCP Sp?:er:’cnlrismite and elbow spe prevent exceeding a any limit. el 120E-07| TCP
& Elbow '
A protective stop will
The Force Limit s the force exerted by the robot atthe TCP | 22 '”“'E[';.e" o prevent
(tool center point) and “elbow™. The safety function exceding any limit.
continuously calculates the torques allowed for each joint to ) .
F stay within the defined force limit for both the TCP & the elbow. | Will not allow motion
oree . ) o to exceed any limit
7 Limit The joints control their torque output to stay within the allowed settinas 25N | 1.50E-07 TCP
TCP torgue range. This means that the forces at the TCP or elbow 95 '
( ) will stay within the defined force limit.
When a monitored stop Is initiated by the Force Limit SF, the
robot will stop, then “back-off to a position where the force
limit was not exceeded. Then it will stop again.
Momentum | The momentum limit is very useful for limiting transient kg
8 Limit  [impacts. The Momentum Limit affects the entire robot. mis | 120507 Robot
This function monitors the mechanical work (sum of joint
torgues times joint angular speeds) performed by the robot, T
Power [wnich aiso affects the curent 1o the robot arm as well asthe | CYnamic limiting
9 L bot speed of the current/ 10W |1.50E-07| Robot
Limit |roRotspeed. toraue
This safety function dynamically limits the current/ torque but q
maintains the speed.

UR10e
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. Safety . What is
SF# .- |Description What happens? |Tolerance| PFHd
Function P PP affected?
FReal time monitoring of conditions such that the stopping time )
limit will not be exceeded. Robot speed is limited to ensure Will not allow the
that the stop time limit is not exceeded. actual stopping time to
New | Stopping The contral 3W continuously calculates the stopping capability e:ce;dt;:e fimit
A .= |of the robot in the given motion. If the time needed to stop the 9 | 50ms |1.20E07| Robot
15 |Time Limit _ - ) R . Causes decrease in
robotis at risk of exceeding the time limit, the speed of motion soeed or a protective
is reduced to ensure the limit is not exceeded. pe P
; ) stop so as NOT to
The safety function performs the same calculation of the exceed the fimit
stopping time and initiates a cat 0 stop if they are exceeded.
Real time monitoring of conditions such that the stopping
distance limit will not I?E excee_de_d. .Rﬂbﬂt speed is limited to Will not allow the
ensure that the stop distance limit will not be exceeded. actual stopping time to
Stopping The control SW confinuously calculates the stopping capability exceed the imit
New | - of the rabot in the given motion. If the distance needed to stop sefting.
16 | Distance | obotis at risk of exceeding the distance imit, the speed of | Causes decreasein | 20 MM | 1-20E-07 | Robot
Limit | motion is reduced to ensure the limit is not exceeded. spead or a protective
The safety function performs the same calculation of the stop so as NOT fo
stopping distance and initiates a cat 0 stop if they are exceed the limit
exceeded.
Safety function which monitors a safety rated output, such that | 1he "safe home
it ensures that the outout can only be activated when the robot | OUTpUE” can only be External
New |Safe Homeis in the configured “safe home position”. activated when the 17 | 1.20E-7 | comnection
4 L L . i .
17| Position | cat 0 stopis initiated i the outputis activated when the robot | T0POLIS I the 1o logic &/orf
is not in the configured position configured “safe home equipment
' position”
When configured for Estop output and there is an Estop
condition (see SF1), the dual outputs are LOW. Ifthere is no
Estop condition, dual outputs are high. Pulses are not used
but they are tolerated. External
UR Robot | ror the integrated functional safety rating with an external connection
10 | Estop |Estop device, add the PFH of the UR Estop function (SFO or ATOE-08 f, '\ gic avor
Output |SF1) fo the PFHd of the external logic (i any) and its equipment
components (e.g. Estop pushbutton).s
For the Estop Output, validation is performed at the external
equipment, as the UR output is an input 1o this external
equipment.
Whenever the robot is moving (motfion underway), the dual
UR Robot ;%E:—::;E:ms are LOW. Outputs are HIGH when no External
11 MSV.':;?: The functional safety rating is for what is within the UR robot. 1.20E-07 I‘;"I""Tf:_ﬁ'g"
ai The integrated functional safely performance requires adding e (:? m&ln t
Qutput  |tnis PFHd to the PFHG of the external fogic (if any) and its quip
COMponents.

% Estop validation: the pendant Estop pushbutton is evaluated within the pendant, then communicatedEmor Beckmark net defined. ¢ the safety controller by SIL2
communications.

To validate the pendant Estop function, press the Pendant Estop pushbution and verify that an Estop results. This validates that the Estop is connected within
the pendant, functioning as intended, and the pendant is connected to the coniroller. The connection from the pendant fo the safety controller is by safety
communications according to SIL 2.
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UNIVERSAL ROBOTS E.1 %1
. Safety L What is
SF # .*  |Description What happens? [Tolerance| PFHd
Function P PP affected?
Whenever the robot is STOPPING (in process of stopping or in
UR Robot |2 Stand-still condition) the dual digital outputs are HIGH.
Not When outputs are LOW, robot is NOT in the process or External
\ stopping and NOT in a stand-still condition. i
12 | stopping: pping @ o o 1.20E-07 mlnm'acg.?“
Digital The functional safety rating is for what is within the UR robot. o OCI_IIC forg
Output The integrated functional safety performance requires adding equipment
UIPUL \tnis PP to the PEHG of the extemal logic (if any) and its
components.
Whenever the robot is in reduced mode (or reduced mode
UR Robot |is initiated), External
Reduced |the dual digital outputs are LOW. See below. co:n::r:?on
13 Mode: | The functional safety rating is for what is within the UR rabot. 1.20E-07 | logic &/or]
Digital The integrated functional safely performance requires adding equipment
Qutput |this PFHd to the PFHd of the external logic (if any) and its
components.
UR Robot |whenever the robot is NOT in reduced mode (or the reduced
Not mode is not initiated), the dual digital outputs are LOW. External
14 Reduced |The functionar safety rating is for what is within the UR robot. 1.20E-07 | connection
Mode: | The integrated functional safety performance requires adding ) to logic &for
Digital |this PFHd to the PFHd of the extemal logic (if any) and its equipment
Output |companents.
Reduced Mode can be initiated by a safety planef boundary
(starts when at 2cm of the plane and reduced mode seffings PFHd is
are achieved within 2cm of the plane) or by use of an input to either
Reduced |initiate (will achieve reduced settings within 500ms). 1.20E-07
Mode  |When the exteral connections are Low, Reduced Mode is or
- SF  |initiated. Reduced Mode means that ALL reduced mode limits 1.50E-07| Robot
settings |are ACTIVE. depending
change |Reduced mode is not a safety function, rather it is a state on the
the settings of the following safety function imits: joint safety
position, foint speed, TCP pose limit, TCP speed, TCP force, function
momentum, power, stopping time, and stopping distance.
When configured for Safeguard Reset and the external Input to
| Safeguard |connections transition from low fo high, the safeguard stop SF2 Robot
Reset |RESETS. Safety input to initiate a reset of safeguard stop
safety function. See SF2
, | Safety . What is
SF # .~ |Description What happens? |Tolerance| PFHd
Function P PP affected?
When the extamal Enabling Device connactions are Low, a
Safeguard Stop (SF2) is initiated.
Recommendation: Use with a mode switch as a safety input. Input to
3 Position |ir 5 mode switch is not used and connected to the safety ng
Enabling |inputs, then the robot mode will be defermined by the User Rob
- Device |Inferface. [fthe User interface isin See SF2 obot
INPUT » ‘run mode”, the enabling device will not be active. safseg:uard
* ‘programming mode”, the enabling device will be active. It P
is possible to use password protection for changing the
mode by the User Interface.
When the external connactions are Low, Operation Mode
(runningf automatic operation in automatic mode) is in
effect. When High, mode is programming/ teach. Input to
Mede |Recommendation: Use with a 3-position enabling device. SF2
- switch  |When in teachiprogram, initially the TCP speed will be limited See SF2| Robot
INPUT  [fo 250mm/s. safequard
The speed can manually be increased by using the pendant stop
user inferface “speed-shider”, but upon activation of the
enabiing device, the speed limitation will reset to 250mmi/s.
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Global safety standards for all industrial robots®

10 10218-1: Manufacturer of robots

150 13849-1 & -2: Provides safety requiremeants and guidance on the
pringiples for the design and integration of safety- related parts of
control systems (SRP/CS), including safety software.

Global safety requirements for robot systems

150 10218-2: Integrator of robot systems

A risk assessment is mandatory for the robot system because itis a
completed machine. A risk assessment is the overall process
comprising a risk analysis and a risk evaluation. This means identifying

all risks and reducing these risks to an acceptable level (See 150 12100).

150 13849-1 & -2: Safety-related parts of control systems

150/T5 15066 is NOT a standard; it is a Technical Specification with
additional guidance and requirements for collaborative applications.
An informative annex includes a research study on pain thresholds. it
has been adopted by various countries including in Europe. USA
adopted it as a technical report (RIA TR R15.606).

Global acceptance of ISO 10218-1 and 1SO 10218-2

150 10218-1, -2 have been adopted as key safety standards for
industrial robots by many countries including:

# Europe: Harmonized, shown as EN 130 10218-1 & -2

* USA: National adoption as ANSI/RIA R15.06

* Canada: National adoption as CAN/CSA Z434

# Japan: National adoption as JIS B 8433-1

» Republic of Korea: National adoption as K5 B 150 10218-1/-2

Regulations about machine safety in EU countries

All machines installed within EU shall comply with the essential health
and safety requirements listed in ANNEX | of the Machinery Directive
(MD) 2006/42/EC.
It is not required to comply with any standard, however, [S0 10218-1,
150 10218-2 and IS0 13849-1 are harmonized under the MD.
Harmaonized standards have an “EN" prefix, e.g. EN 150 10218.
Complying with @ harmonized standard provides a presumption of
conformity with the relevant MD essential requirements.
For a completed machine [robot system), the following is required:
* Arisk assessment of the intended use(s);
» |nstructions for use;
= A CE Declaration of Conformity (DOC);
A DOI {(Declaration of Incorporation) is provided for incomplete or
partial machines. Robots are incomplete machines. A DOl is
provided to enable integrators to CE mark their robot system.

* Marking, including the CE mark, on the completed machine (robot
system) according to AMNEX 1II;

= A supplier's “technical file”, to be stored for 10 years.

% |50 robot safety standards are developed by 150 TC 293
(Technical Committee 299), with industrial robots handled by WG 3.
UR is a very active member of TC299 WG3.

Key safety clauses from 150 10218-1

§5,10: Robots designed for collaborative operation shall comply
with 1 or more of the reguirements ing5.10.2 through §5.10.5

§5.10.2 safety-rated monitored stop
A Category 2 stop according to IEC 60204-1, monitored according
to functional safety requirements in§5.4.

UR rabots: Safeguard Stop safety function fulfils§5.10.2.

§5.10.5 power and force limiting by inherent design or control
Power and force limiting of the robot shall comply with §5.4. If
any parameter limit is exceeded, a protective stop shall be issued.
Whether an application is collaborative is determined by the
application risk assessment. 150 10218-2 is used for the robot
system and rebot application — collaborative or non-collaborative.

§5.12.3 safety-rated soft axis and space limiting
Soft limits are software-defined limits to robot motion. Space
limiting is used to define any geometric shape which may be used
as an inclusionary or exclusionary zone, either limiting robot
motion within the defined space, or preventing the robot from
entering the defined space.
With UR robots, the following can be used for §5.12.3:
* Safety Boundaries (Planes);
= Joint Position Limits;
* Pose Limits for the tool flange and TCP.
With the e-Series, Pose Limits also include the elbow, and two
configurable tool offset points with @ radius.
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UR e-Series robots comply with 150 10218-1:2011 and the applicable portions of ISO/TS 15066 It is important to note that most
of ISOITS 15066 is directed towards the integrator and not the robet manufacturer. 150 10218-1:2011, clause 5.10 collaborative
operation details 4 collaborafive operation techniques as explained below.
It is very important o understand that collaborative operation is of the APPLICATION when in AUTOMATIC mode.

# | 1s010218-1 | Technique Explanation UR e-Series
Stop condition where position is held at a standstill and UR robots’ safeguard stop isa safety-
collaborati is monitored as a safety function. Category 2 stop is rated monitored stop,
%;e[oa{;):'e Safetyrated | PEMMitted to auto reset See SF2 on page 1.
1 2011 edition monitored | n the case of resetiing and restarting operation aftera |
dlause 5.10.9 stop safety -rated monitored stop, see 150 10218-2 and Itis likely, in the future, that “safety-rated
ISQITS 15066 as resumption shall not cause monitored stop” will not be called & form of
hazardous conditions. collaborative operation.
This is essentially individual and direct personal control ) .
while the robot is in automatic mode. UR robots do not provide hand-guiding
. for collaborative operation.
Collaborative Hand guiding equipment shall be located close to the
Operation - end-effactor and shall have:

2 201'3 1 editon, | End-guiding . Hand-guided teach (free drive) is provided
cl 5103 »an Eme.r_gency Stqp push.hultonl and with UR robots but this is for programming
ause 915 * a 3-position enabling device; and in manual mode and not for collaborative

+ a safety-rated monitored stop function; and operation in automatic mode.
+ 2 settable safety-rated monitored speed function.
35M is the robot maintaining a separation distance
f?m gt UPEFE“;;L’:””E rr"]- Tgis Is d‘tm by ;"0”“0”"9 To facilitate SSM, UR robots have the
of the distance en the robot system an capability of switching between two sets
infrusions o ensure that e MINIMUM PROTECTIVE | et 20 P e S0 et etions with
DISTANCE is assured. configurable limits (normal and
Presently, this is accomplished using Sensitive reduced).
Protective Equipment (SPE), where typically a safety | See Reduced Mode on page 4.
Speed & laser scanner detects intrusion(s) ) Normal operation can be when no intrusion
Collaborative | separaion | [0Wards the robot system and causing is detected. It can also be caused by safety
3 Operation monitoring 1) ?H‘Tmlﬁ :flal;rl%ngd? Th? parameters for the planes/ safety boundaries.
2011 edition (S5M) Imiting 5 nctions, or Muit ;
] ] . - ple safety zones can be readily used
clause 5.10.4 safety 2) a safety-rated monitored stop condition. with UR robots. For example, one safety
functions | |ypon detection of the intrusion exiting the protective zone can be used for “reduced settings”
device's detection zone, the robot is permitted to and another zone boundary is used as a
a) resume the “higher” normal safety function limits | safeguard stop input to the UR robot.
in the case of 1) above; Reduced limits can also include a reduced
b) resume operation in the case of 2) above. seffing for the stop time and stop distance
In the case of 2} b) restarting operation after a safety - limits - o reduce the work area and
rated monitored stop, see 150 10218-2 and fioorspace.
ISQITS 15066 for requirements.
How to accomplish PFL is left to the robot UR rohots are power and force limiting
manufacturer. The robot design andfor safety functions robots that were specifically designed to
will limit the enerqy transfer ?rom the rob mtI{: a enable collaborative applications where
ay S . the robot could contact a person and
Powerand | person. If any parameter limit is exceeded, a protective cause no it
Collaborative | force limiting | Stop happens. Jury.
Operation PFL) b S . L UR robots have safety functions that can be
4 2.:]1p 1 edition I{irlher}len:;r PFL applications require considering the ROBOT used to imit rnotionegpeed momentum
d 510 é desian or APPLICATION (including the end-effector and farce. power and mE:ure of II‘IIB robot :
ause .10 wngml workpieca(s), so that any contact will not cause injury. PO :
The study performed evaluated pressures to the These safety functions are used in the robot
OMNSET of pain, not injury. See Annex A. application to thereby lessen pressures and
See ISOITR 20218-1 End-efiactors forces caused by the end-efector and
workpiece(s).
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FAQs

Do UR robots comply with
IS0 10218-1 (EN IS0 10218-1)7

Yes, both Generation 3 (CB3) and e-Series are certified to comply with EN IS0 10218-1.

(Often the below questions are asked about UR robots and clauses of EM IS0 10218-1.
§5.7.1: Mode selector which can be locked in each position.
Aufomatic and manual mode are usability features and nof safety functions for UR robots. Mode locking does not
contribute to nsk reduction for UR robots because the safequard stop and all safety funclions are operational in all modes.
IFthe INTEGRATION nsk assessment determines a mode selector is needed, if can be added and infegrated as ‘mode
selector” inputs fo the UR safefy controfler.
§5.7.3 and §5.8.3: Manual control of the robot from inside the safeguarded space shall be performed with a reduced
zpeed with an enabling device. ..
UR does not know if there will be a safeguarded space or if programming will take place within the safeguarded space of a
non-collaborative application. When PFL robots are infegrated info collaborative applications, an enabling device might nof
be required according fo ISO/TS 15066.
if the INTEGRATION nisk assessment defermines that an enabling device is needed for nisk reduchon, i can be added and
integrated as inputs fo the UR safety controlier.
§5.12.1: Limiting motion by mechanical stops for axis 1 and comply with §5.12.2 or §5.12.3.
UR robots provide axis limiting capabilities complefely by §5.12.3 safety-rated soft axis and space limiting safefy funcfions.
Soft axis and space hmiting is an acceptable alternate fo mechanical stops, as it achieves the same goal.

UR Robots have been certified fo comply with both IS0 10218-1 and 150 13849. UR robofs comply with the opfional
collaborafive operation requirements of §5.10.2 safefy-rated monitored stop, §5.10.5 power and force limiting, and §5.12.3
safety-rated soff axis and space fimiting. Power and force limifing safefy funcfions enable collaborafive applications where
contact with people is parmitted when contact pressurefforces are accepfable.

The robot application determines whether it is collaborative according to the risk assessment.

[f the application integrates a protective device, e g zafety laser ccanner, with the UR Robot, the application can be a
collaborative application according to “Speed and Separation Monitoring™.

What is ISOTS 15066:2016,
Technical Specification on
Collaborative Robots?

130/TS 15066 is a Technical Specification with guidance for collaborative applications to aid integrators. It alsoincludes a
research study's results on pain thresholds which can be used for verifying a collaborative (contact permitted) application.
Pain thresholds are acknowledged to be more conservative than injury thresholds. Typical workplace safety standards and
regulations require an injury-free, not a pain-free workplace.

What is IS0 1384977

150 13849-1: provides safety requirements and guidance on the principles for the design and integration of safety-related
pariz of conirol eystems (SRPICS), including the design of software. Functional safety performance is expreseed as a PFHd
(Probability of dangerous failure per hour).

150 13849-2: specifies the procedurss and conditions for the validation by analysis and testing of the specified safsty
functions, the category and the performance level of the safety function & SRP/CS according to IS0 13843-1.

What is a stop category?
See IEC 60204-1

“Stop Category” is a classification of how a stop operates. It is described in |EC 80204-1 (NFPATS)-

— Stop Category (- A stop by immediate removal of power <to the robot! robot system. It is an uncontrolled stop, where
the =robot/ robot system= can deviate from the programmed path.

— Stop Category 1: A stop with power available to the <robot! robot system= to achieve the stop <decelerate and then
power iz removed after the stop iz achieved. It is a controlled stop, where the <robot/ robot zysteme continues along the
programmed path. Power iz removed after the stop.

— Stop Category 2- A controlled stop with power available <to the robot! robot systems.
The safety-related control system monitors that position iz maintained.

What is "Cat 3" or
“Category 377
See IS0 13849

Here “Category” refers to the architecture used for functional safety as described i 150 13849, ttis one atirbute in the
determination of a Performance Level (PL). With Category 3 architecture, & single fault will not lead to a loss of the safety
function. “Category 3 is often called “dual channel.

What is “"PLd" or
“Performance Level d°7
See 150 13549

A Performance Level [PL) is a discrete level used to specify the ability of safety-related parts of control systems to perdform
safety functions under foreseeable conditions. According fo 150 13849, PL=d is highly refiable. PLd is required by IS0 10218
for hazardous robot applications.

A PLis described by its PFHd (prokakility of dangerous failure per hour) where lower mean more reliable (safe) performance.

What is the difference between
Emergency stop and
Safeguard stop?

Emergency stop functions are to be used for emergencies only. Emergency stop is manually activated by a person preasing
the Emergency stop pushbution.

Safeguard stop is used to stop the robot in a zafe way, typically triggered by protective devices, e.g. sensitive protective
equipment (light curtains, safety scanners), interlocking dewices.

7 Universal Robots publishes a list of the safety functions associated with both Generation 3 (CB3) and e-Series robots. This describes each safety
function including what triggers the zafety function, the outcome of the zafety function, PL, Category, and PFHd value.
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Getting Started

What would you like to do first?

RUN A PROGRAM PROGRAM THE ROBOT CONFIGURE ROBOT
INSTALLATION

[ Don't show this message again
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ADEEED I THOBMIZ 1/0 25 23%5 707 I LE2ERL T, 2P I/0FEIEINT,
if.then )V —7 2 EDIT Y RE2FEFTTEIIENTEET,

URIEORY N7 =202 AR Y NEBEIZ AREICT 520D HHR 7075 A TT,

1. PolyScope DAY X—D 7 7 A \VNAT, FHifl... 2 Zv 7L 7075 L%ERNLUET,

2. HAZRETYZARA Y v2AYTLTTATSLAY Y=l RA VY hE2EMLF
T, T7ANBMDMoved &7 I LYY —ILBEBMINET,

3T oA RA Y NEERE, AV RAT TV ARSIV N2 Ry TULET,

4. BENY —IVHEE CTHHIEMZMLTEORY N7 -2 X ET,
ORY "7 =A%, ZV—=—RIATREVEMLUAZZFORY b7 —LZHLEDKRY Y =
VETH EFEERZLIZE>TEREMEETT,

5 ORY Y —ADRIVavhNihEore AT OKZHTE, il ARV MR
VIARA YR 1T UTERINET,

6. ATV T 2~5II>TI A RA VDN _2%EHLLET,

7. VARV 2 @B R EAABERASY ARV 1 DRIk ETHL
Wil T, BEIHF2LEL X7,

8. Wi T > CIEHAZILR R VIZig 2 T /2 £ £, PolyScope 7 % —"T Play K% > % #l
LCTORY v T —LZ20zA K1V A1B8&K0 20 2#5H28E8IETET,
BOTESZTXWET I ZINT, ORY MT—L%2EDOLN/Z22007 A KR1 > N
TEHNTHEADOORY MOV I AEERLTEEL /2,
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11408y MEES LU URCap 71V A7 7 1 UNIVERSAL ROBOTS

T
1. BARY MIEGE G AL WEERH DO, BRY heTh
HARRA ORI UTERE) L RN TSI,

2. 2. URTOARY &S ORI E RTT vT
2B = M HA RTT, fAROBCES CHREICHAT 22
FRELTVET, 7740 MEE D BRI % £ 73
WTLEIW, ORY NEEFHIEIHIIHTI A7 T A
AV REEMLTEIN,

TR

s
(=1

SR & R 2 TRy b OBEHEPE (FFXRZEE) NIZANBZNTS
IV, BPEND &S BGATICIEE ANBZWTSEZI W,

11.4 TRy h&EERBXLUURCap 7212V A7 71

1) &— | TCP URCap =il 2wz, TRy %2 &KL, URCap 71T 2V A7 7 IV %a XD
VEH—RUTAYAM=IUET (15.8% 1),

RE 2+ QH

FYIFLYR
ZO3DOEBART Y I oT, EAQORY FEEGL TLRIV

SRTLISY

URCaps
[ I &
Oy GG g: x ( \ .
£ — ki ", o=— : ﬂ
™ )

ER RS/
THEBITHA A UL TLEI Y BHI7ANESIO-FLTL
www.universal-robots.comfactivate EIn

)

BAEDHEE MM S TRY b2 Ekd 5
1. ANV E—T, A=a— %KXV T7LT, ZEZERRLUET,
2. FIDA=a—D Y AT L% ZY T UT, BRY MEFRERIRL T, REHEZ2 LRI
9,
3. OARY NEERTIEETATY T1ELU2IIHEVET,
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R
UNIVERSAL ROBOTS

1.4 10Ky NEHB LU URCap 7 T2V A7 71 )

URCAP >tV A7 74 )DOA Y Ea—R
HYSAVTRHETA—IVRIZAHLT, BEVDOPCILIALY AT 7LV E XY

1.

O—RUET,

T4V A% USBIZAE—LT, TA—FR_RVA Y MAThz2ERLET,

SO

L REBEHEODOATY 3T, 774NVOA—RE2XY S UT, &7 71 VO EREH % 5

ZDOYVART, NWAEFKRTDHUSBZERLT, MLV AT 7 A AANBEHLET,
license.p7b % #IRL T, BI< 2 XY LRy bOBERREMAL £7,

CETRT, BTEEYTUET,

A2 4QH

o =
B Xl =
L hu b IE— BYH HE EHOTE
L
TFANE: Z4NI—:
AZS/—FAORY FEFIT AN

-

ORw N OESRRR

ORY "AA—F—2ZHTH L, FRIA LV ANRKREIZRY T, 205G, BRY M %
FTERMIRT DHENDH Y £,

1.

ANYH =T, AZa—%ZYTUT, JEERLET,

2. DA Za—D Y AT LAZAY LT, ORY NE&&#HF2ERNL £,

3.

RAEMEA DA F T, Bz 52y 7UET,
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12 EHE— FDER

12.1

HHTE—R

IMBEAS =TV VT TNA AR, NAT—R2HE, EHET— RERATEEI/0 DEHEZ
TOBHDWVIE. AV VaR—RI—N—00E6%RDFT (12.1228) .

HEIE— R —HAEMMEIND &, ORY MIFERIEBEBINEZZATIDAZETLET, BEIX
TELOT7)—=RIATE—RIL, SHMES F—TV YV ITTNAABERINT D L, FIH
TEXEHA, TOTITLRA VAN —IVOHE, FEEITIIEA,

g

A

HEE— N PREILIE. FPHHZLOM KRN HEE— R TOA
G255, HHE—RTOAMEETED LS8 >TVE
j_O

NXZaT7I)E—RK —HAEMLINhZ L, BE4&T, J)—-RKIFA4TE—K, A¥—RKZAFA
A—%FALTERY N2 70T IALFT2IENTEL LRV ET, 70T ITLXA VA
M=V OMRES I VRGFEEZTLIILNTEET,

EHE—R FH) EE)
J)—=RI47 X *
BEh4 7 ECRAEfoTORY MEFD | x *
LET

AE—RAITA X X X**
WE& 7O I LADRFER A VA M=) X

7075 ADEST JHIH wrx X
HBIRUZ ) — RS IO 77 L %iLEH X

BAF—TVVITTNRAABREINTOBRVGEDAIIRYD £F

RV A —TRECEITEEDREAT A X — 2 HHTDHIENTEET,

Wk INEA F— T ) VT TN, AR INT WD EE, BARY MEY=a 7 IV Ed» R E)
THETCY=ZaTNVEETHEEHU £,

Pack
« Universal Robots DAY MZIZ 3 MEZ AT 2T /51
ANFEEINTHERT A, VAT FMIZT /N ANBE R
&, Ry NOMEHBNICEETIHNENHY) £7,
c BAEA =TV VT TNNA ADBFERINTORNGES, &
ElI~v=a 7 NVE—RTEETEETA,
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R
UNIVERSAL ROBOTS 121 EHE—R

I
If

s HEIE— RE2ERTDA1IEILFDOTRTOE—T H— R
RERTIHENDYD £,

- JREAGE. IFHEMADTRTOANIIH U THEHEDOY
a7 NVE—RE2HEHAL X,

c EHE-RETYYEZDZDIMHEHLZT N1 A, #3F
BEZZRIAMIECE U 2T W 2 A,

c HHIE— R —7H—RPBHERINTORVREY, 2—%—
I, TRy MAEHBTE— RIREBTFHEMIZA>TIXW T F
A,

BEHE— RBIRZEBHRT 2 HEIODWTIERELS I 77 yaryT#IintunxEd, Thth
DFHFEZHMTY, 2FY, 12O HERFHATLIZLIXTDM2 DD HEEZENICT D
EEERLET,

T — R A DA
1. REZER TIZTLAE /0 2ERUET,
2. HHE—RANEHRELET, BEROA TV avid, ROy FTE YV A= a—IlRKREIH
£9,

3. EHE— FALMENG G, BAY MIEBETE— NI, @WEERY=a T ILE—RNIIR
DEJ,

Eo
Y E— R L 2 & —%fiHT25451%, 1S010218-1: £ 5.7.1
THAESERICESF U TCEIREZ T 2HBENHY £9,

PolyScope D fifi fi
1. SAT—REZFRELT (21.3.222) #HHAT— RETUYYEZZ2ITVET,
2. E—REYDVEZDIZIE, A A —T70 71— - TAIAVEERLET,

W 3MEEZAMET DT NS AZLDLE N0 FENEMLIND L. PolyScope (& HEIH
WY =a7I)VE— RICBITLET,

Y aR— Ry —N—DffH
1. &Y YaR—Ry—=N"—ITHHRL E7,
2. EHE—ROBEIVY Y REMHLET,
cHATE—REZHENIRE
AT REYZaTIVIERE
c HHE-RZZ2VUY
Ay Y aR—RY—=N—DHIZET 5 HEHIZ D\ Tldhttp: //universal-robots. com/
support/ = ZHL T ZI W,
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1223 fiEA 2 —T V) VT TN A UNIVERSAL ROBOTS

12.2 3B XA —TV VT TNA

AF—=TVVITTFNAANHEINTNT, OEHE—RBY=Za7)IVE—RDEE. 1O
By ME3MEEZENET DTN ATOAREEAREICARY £9, 3MESXA—TYVITTN
A ADERS L ORRIZE )., HEE— RPHHEIENT 7 AT 2 £9,

BN 3AEA 2 — TV VT TN A%, 1S010218-1: 26 5.8.3 THD A *— TN T /N1 A
IZHERL G 2 BN H Y £,

1221 ~Y=a7I)VE&E

BRIV RN T UBRE, Y= a7 IbEdlE, THEE RN 250mm/ 2225 Z LT
L EDICLFET, L, BHEVOORY MY =aT7NVE—RTIMNES X =TV TT
NAAPERINTOWDHEAEDOARATEET, DAY MI3MES X —TV VT TFINA A
PRI NTOIEY =2 T IVE— RTFHEIEZTVETH, HFINTHARNETE Y
Ao HEJE— Ry =a7I)VE— REOYIDFRITIE, 3MEA 2 —TV VT TN, ANEL
WZIERINT LS5 ERY MBENT 2 LD IZHEMN T ITA2HELH D £7,

T voaTIVEEEHEHL TOIEIE, Z2Yav Y MEREZMES » (13.2.4%2 ) 4
HZxd->T (13.2.52 1) Ry hOBEHZM %2 HEL £3,
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13.1 ZeHERAK

IOk 7YarvTiE, BRY MEERBRENDT 7 AHFEHPLTHES, ZhiEk, BRY

N DLEWR Z RE T D ORI DHHA THE I THET,

HEE:

ORY NZRBEEBETIHN. 1 VT TV —2—N) 207
T AAY NEFEFL, ORY MEUDIEES L EBEOLR 2% (Rl
TEHEMBRERHYET, VAIZTEAAY ML, BARY NO{EHH
ek z2ELAZ, TRXTOEEFIEOFMMETH Y, IELWLZLERE
BREREHAT 201270V ET IN—RJxz7A VA M=IY
ZaTvNVESBR) A VT I L—R—D) AT TR AAY NTI,
UTFZHRELTLZX N,

1. AVT T —2—k, NAT7—R{EELLIZLY, HEROZ
WAWL SR 2EH T2 2 SHENRHY £,

2. MBS LUK EOORY N ) r—varvoA
VAR—T z— ADMEHEER ON—RUZT A VAN —IY
—aT7WVESR) .

3. OFRY M7 —AIZRANIZERZ ANDSHDORELHRIZE
I} % 2R E,

4, B LY TR TTT VR ATEXBLTORLEHKIE,

5 A VT IV —R—I3LZREEHEDTRTOEEN) A
TEYARY NI THONTWE Z & 2TRT D HEMN
»HET,

13.1.1 ZEMEANDT 7L A
W HRFEGSNAT - RTHHEINTBY, SAT = REREI N, AN INEBTOHH

ETEET,

1. PolyScope DAY X —THEFET A A IZAY TUET,

> N

EEAMOY A RAZa—DReWE 2y TUET,
ARy MRAVPERICERINDGD, BEICET 7R ATIRNI L 2MHRALET,
LENAT— RPFEINTWD GG, TONAT—RE2 ADL, By JfgkzMu

T, REWLT VRV ATESZEDICLET, I BeFEN—HOY VRBRINDE &, T
TOBREVLT VT4 728D £9,

5 Qw2 A TEHETH, BEAZa—oBEILT, TRTOLLIEE

EJ

REEHERY 7L
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R

UNIVERSAL ROBOTS 13.1 ZRBEHEA

UROTERAY FTEEINTUAVRSREAT X5 —EERTA L, BUICHBTERUBRED HHIERTEAV I REL 22 EH
oy bR PYET

YaqMvrRA

o [OF=Fr - E RS ‘ | . ‘

= DfE SRFIR SEFIR
Y=L DHEA

1o [OEEY2A

R=FP=Y B am W

RER— L ) 300 200

RISy EnE 25.0) 10.0 Sl )

> Ta—hERR S b ERRE 500 300| .

W —ILERE 1500 750
V=l TA—A 150.0 120.0
INFR—EE 1500 750
INR—=T7F—2R 150.0 120.0 .

GV AT AEROZEMIE, N—RU7ZEBEREY= 2T INETELEI W,

13.1.2 Z2/3A7T — ROFERE
LEEMBIZEEND, TRTOZERELMRT NN AT—REFZELTLEZIN,
E:ZENAT— RBPEHINTHARWGEIE, RETDI LD IEINET,
. PolyScope DY & —4iidD, A=a—%ML, HEEZERLET,
CEEAEMOBENAZa—TNRAT— REML, Z2E2ERLET,
CHUGWRAT—RIZ, RAT—=REZADLUET,
CIRIZ, HTULWSAT — ROfERT, RUASAT—REASL, #EAZHLET,
CHWAZ A TFOMKTEHLUT, BIOBEEIZEY 9,

a A W0 N =

HOv 272, IRTOLZEFELZHEOVITHLIENTIET, £2%k. O
FELEEAZ2—HNOEHEIZEHTEIZ ENTEET,

RENAT— aw o Mk =

13.1.3 ZEMKDEH

GRMROBELEIL, A1 VT IV —B—=DFE ML) AT T2 AAY NEIEFT D HEND
DET, (ZBHRUTCKEIWN—RYZTAS VA=Y =aT)) ,

HERETFIE -

1. BERA VT TV —A—DFEMUZV) AT TEARAY MI>TWB I &, HIHER
LTL7ZX0,

2. BEH/ELR, AVFTITV—R—DPEMUEZYAITEAAY NOEHT S, BWYRLA
JZHREE L TL 230,

3. HEBWENHAINTVWE I LE2HRLTLEI W,

4, AR —R—DI=aT7 IV TFTOXELZFALTL ZX\:

e-Series 11-18 N—av 56
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oy bl TEXEZFBT 2R, ZRMEIHAREYD IR INTHDE Z L 2HERAL
TLEZIW, ZHidfle UT. PolyScope D4 EMRDF v 7 Y A DZAL% sk d 5 Z & TH
AECEET, )

13.1.4

W7 g gk & WA

ZRMKEEAET LM, 0FRY NOBERIZUKNINET, BHRZ V2T T, 2FIXSET
INFFA, OFRY M, HALUTHEHSFAZEIEZEFRIHELTSET, HEEFREZ AN
ZEIETEZEA, BIETIR. ZE2 EOHHNSKRY 7y TSIy hTHRREINZ D
Ay NOLEWERE, BHRERTZIENTEEd, HEEERDOKRTE., BB OMR %17

PR=N

ZEPEHBIZARY S DOBAIEDHRBERED—HIFEINET,

13.1.5 Z&F v 7% A

e
I

BEF TV I ATA IV T, BHAINTWEIORY NEZLBWENRRIN, BFABD LS
W EMNS T, ENGEIZHAZT, BERE2TFXFANEAIZMAIX, BHIN-Ze#E0LH%
=ZrRUET,

7+ :

BT 7T L, RERERERZLETOLABINEY, Ke&TF v 7T L3 %E

BEMODAERINTNENHTY,

c BEF Ty IV NIRRT B0, KEREICELZENTELENDHY) £7,

13.2 A= a—KE
Z0EsvavEARY NORLHMRICEENG, KEAZ - BRERERLET,

13.2.1

A MR

ORY MESUL, Ry bOEEEMEZHIRL £3, ARy NESLEEIZIESAT 2 DO A
Tavned) £9  LHHMARE T )2y N W AXALTT,

1. THHEMEET) vy b Tld, AT X —TCHUEBEIN-ZERELBIRTEET, 2D

KOMMIL, HARHIEN S E/NHIROEFHO 7)) £y MiZ KT 27420, EHXnEd
H AT X —DMEIR, RBEIAET, YRV AT AA Y N 2RATE2EDTIE
HH)FEXEA,
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R

UNIVERSAL ROBOTS 13.2 Z A = a—RAE

=

UROTEZAY hTRESRTWAWRRRET X —F—EERT 2L, BUICHRTERLERES T ERTERAN U RIKELHT LK
oRy bmR  PUET

Yaqf v rRR

o @ mEuwpE ULy b . | . .
o SRR SERR
Y=L DHFAE
o Qnasn
R=PP=y B = W
REF—L bl 300 200
IRY Y=Y EHE 25.0 10.0 « @
BALEERS 400 300
fatiticr 500 300,
Y ERE 1500 750 (]
Y742 150.0 120.0
TR—E 1500 750
ThR—72—2 150.0 120.0 .

2. AAZLTIE, ORY bOBERLEORAZHREL, BMETIHALL2E=LZY VI L

£9,

Bl x, ZORBEIZE TSR Y bORKOEHMIIEREZFIRL £,
R ;ODBEFr I, BARY bO—HOAEMAEICAEE L. BREEOA DA EIZITAE U
F¥ A,

HENE X, OARY hORKOHEEEZFIRL X9,

(R (E, FEEELPEREINAZEOLEIZ. R Y MMEILT S E TORKKM
ZHIBR L £9,

f2ILEEEE (2. ARy MY =V ELRBIVAR-MEIERICRE T S S RREH# 2 IR U X
ER

T

IR C BB 2 HIBR 92 &, TRy N DRI 2 EE 18N
HzonEd, HlAIE EIEREA 300 ms ICHEINT VDY
A, Ry NOBRKEENFIR I, TRy 300 ms BAAT
BIETESL512R8D £9,

W—)VEE X, BERY MY —IVORAKEEZHIREL 9,

V=T A=A E BARY MY —UDEET DB EIEFTRAR T A—AEHIRL £9,
IIAR—EE . BRY PIAR—DOBRAEEZHIEL 9,

TR —=T A=A &, TR =DPERBEICRIEFTHRR T A—AZHIRL 7,

WV L T A= AlK, VIV T T VRS A= NEET D 20D —IUiET
HRINET, 13.2.82 ML TLAEX W,
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R
13.2 Z A = a— % UNIVERSAL ROBOTS

URITEAAY hTRESNTOAWRRRRE/S X —F—4EBT AL, BUICHRTEALBIRES T ERTEAN Y RIKEL ST LK
oy rRE  PYET

YaqvrRA

= [@F =Tt =P UE-PA ( ®
Y= DRE BAHIR SIEFIIR
Y- OAM
1o [CEEZA
P=FY=z BR an ey
RES—hA o1 300 W 200/ w
3Ry EEE 25.0/kg m/s 10.0| kg m/e ® .
B 400| ms 300|ms
fE iR 500 mm 300| mm
Y — IR 1500/ mm/s 750/ mm/s .
Y—N7A—A 150.0/N 120.0 N
LR—RE 1500 mmi/s 750 mmis
INFR—Tx—2 150.0/N 120.0/N .

T
THBARE 7y MRS L, $RTORRY MRFZET 7 4
IVhEEIZVEY hTEET,

13.2.2 ZEE—R

WHEOWRRTIE (Ble UT FEHEIELETHI5E). B2V AT L. AFOZERRD
Y MIE#ET 2L LT — RTEHHLET -

BT —RIFITIANNTT I T4 TREEETE—RTY

WAE—RIFZ. BRY MY =t v Z—KRA Y MTCP)M M) H—JAE— RFEHE( 13.2.5%

ZH) EMAMEIZHDGE, ELIEETRERANZMFAL TN A—IN2GE
WZEFTT (13.2.102 1)

FEE— RIE RBHRE2Y hOZ2BER2ER5 G600, ARy b7 —2a0EIEHT T —
02547 LET, OARY M7 —LADBENAS LB, YVaA v MiEERFP LR
E. TV T4 TREZREREBRA TN GG, OFRY N7 —ARKREE— RCTEHL F
T, ZOHEITEY, ORY N7 —LA%2LE2RANICET ZENTEET, MIEE—RT
. BARY N7 —A0FEIZI—F—DBH AR A A TEIHRVEEOBEACTHBEI N E
T, FEE— RORBFRIZOVWT, FUKIEN—RYVZT7A VA=Y =aT7 )i TES
72X,

ﬂ:
JaA Yy MNMiE, V—IUAE LY =V AAORRIL. EEE—R
N2 D720, DRy N7 —0% ZNSERFANICETHIE
;Ee<f*w

b d < Ug

—Y =3, ZEWEEHDOA = 2—T, FEEE—-RLFEDE-ROZERADL Y k2 E5
WEHRTDIENTEET, MPE— F@V“WZV34 OO RS & E B R, B
WE—RDOGAEI)ORENTH 2 HENDHY) F7,
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R

UNIVERSAL ROBOTS 13.2 Z A = a—RAE

13.2.3 #B#=E
REMRTIX, BEVATLARRAZ2EELET, BE2VATLAIANT 1—IV RIS E%E %25
U, 2NHDMEDEK ZHE L £9, ORy MNIEERE, FEELDORTELIIEEEZETX
HEZLIZE>THOWREKZSETEY, ZNIE2FY., 7075 ANRAETEL Z &
MTIRWVWGEERHDEND L 2EKRLET,

&

==

=

FRAEZY T DT N=VavitkoTZ2bY E9, V7 b
T DTV TT—MIKVHRENEFEINDIGEN DY F
T, VIZRMNI 2T NA=Ia VOEAFEIFRIZONTIE, VY—2A
J—heZELIZIN,

13.24 Y a1V MREKR
JaA Y ERIX YVaA v NaEEAERYY a4 v MNEEER Y, Yaq vy hERIZBITS
iRy NYasy hOEHZHRELET, YaA v MERA TV a VIiZiZ 2 EEHD F
T BT & A E P,
DANIDRYY 3 VEiPlk, 77 AN N TEHIRE Z>THOET, TRy MIEY T 5h
=T aRMESERIK. £V AN 3DIEHIRFEHF =y V7 RY 7 A% ML TT—TID
2ok R TEHEIEZ RS D RELHY £,

1. RAREEIX, &VaA Y ORAKARELZEELET,
2. MERFHIX, Y3/ Y NOMERHFEZERLET, BLE—ROANT7—IV KiK., %

SRR ATRERANIN NI H—F 2 LD ICHEINTHRVGEIK, kI hEzd,
ZOMRFUZ, BARY hDOREERKY T MO 2 AL £,

Ay RF
Y24V RIER config_in[0], config_in[1] W E—K A
E config_in[2], config_in[3] FHELUEY b -
config_in[4], config_in[5] FREWLTTT v
Y — L OAE
config_in[6], config_in[7] FEIVLTTT v
Y=L OHE
1/0 HAOES HasElY LT OssD
Sl i
Reh— L config_out[0], config_out[1] OR v hEEH - m]
. config_out[2], config_out[3] YATLLFERFELELE v O
3RY a3
config_out[4], config_out[5] REYLHTTT v m}
config_out[6], canfig_out[7] FEYLTTT v O
2ezT— fvome || mwve KGR

zsgﬁn/s ° 0 o
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13.2.5

T

T

HOMERIEL, BEIZTA—F r—IZHOIFT, ¥ TITHhav sy
fRERIND L, TRy MYy hE UYL, BETEARAD
72, ZRWRERET DHHN, TRTOT7—F vy—2FkL#
MZzMTD e 2HBRLET,

LEEMIZOARY SOFEEEMEZHRIBEL X9, B3Ry MY =)L TIVAR—2HIRT 5 L2mE
RASMHEHRTEEYT, KL LUINR—DEEHZHIEL, Fov IRy 7 A%2H4TZ
ETHMET DI LETEET, BRMEMBKTHENI, DAY b Y AN—NVTT 4—F ¥—
ZEHLUTLEIW (16.1.4%221) , ZO71—F¥—d. LLHEOBERIERL, MK
5IENTEET,

HK

= .

LTERHEDERHIL. ORY M7 —LDKMARFIRTIERL, ©F
XINZY—=IVOHETNR—DAZFHIREL T, ZHiE. ZeH
ZERELTE, ORY N7 —2DMDEH D DRFUIHED L
IR R BRNZ &2 ER L T,

E—R
KR BNROT A 32 26U CHIBKAE— RTHE TS £,
W)~ OWREETIE, ZFHITENTIED Y £H A,
I e 2%y 25 APKEMEE — RO, BHEFREAAR L R Y . Z ORI E OBk 2 R
EUTHEBL 27,
B BV AT AWFADE— ROBE. MAT— ROTEAEH LAY . TOMBEDRM
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15.1.7 Single Step in a Program

The Single Step button allows one node to be executed at a time, when the robot is in Manual
mode. You can use the Single Step button when the program is paused. Tap the Single Step
button for the program to continue execution, and pause when reaching the following node in
the program. If a node does not support Breakpoints, program execution initiated by tapping
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the Single Step button does not pause on that node.Instead, the execution continues until the
program reaches a node that supports Breakpoints.
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by

ToolActionPoint

ToolActionPoint 7V = 7 K1 > h : L1 VY —IZHhD
BI—=ID707vavEFEITTDIHIEIICORY MT
WTIE LU WGP ALIE T, ToolActionPoint ™7 =
1 R4~ MEFT 7 4 )V b T ReferencePoint T4 A3,
ToolActionPoint 7 = /K > s ) — RIZ&w 79
52eTTOTIAY) —2mETETET,

7« Y— RZ T 5. ReferencePoint I&/3L
N ETHRUICERI NV A Y —I12dH 2 B DN
B T9, ReferencePoint ZEARY MIL A ¥ —IZdH
287 —207 7Oa—F 7 A KA1 >, ToolAc-
tionPoint V= KA > b, T VA KAV %
BRZDZDIZHNET,

'

i ® |
[ ."' . |

7 a—F

77— F 94 RSV NSV —IIHBT—F
27 70—F 520Ky MIB->TE 5\
WEES AV —=Varv V=RV rBLUTHH
T,

‘.ﬁi

e

V=TT av

V=T rvay & J—7TaRy TRV F
AV MIEFUTHRLWERES Y23 VT,

..\

I® )
Wy W

MTIOTARAI VN LAY —IZHDT—7 %
NBHZBIZaRY MR- TE LW AEWVMNEB LU
FETcd,

(B) ¥ == 7 )UHERL
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BT —UT)—RETOTILY)—TRYTLET,

£ —27CLECHEZBL., v=aT7IIUEKE2 2y 7L £,

ROw IRV A =Za—%ffio>T/8&X— > & ReferencePoint V— 27 Z#INL £9, 2D
ReferencePoint % {fifH/" % > 124 v 7 L. ReferencePoint ##& &L £9°,

ZZIIBEE 42y LT, iRy k% ReferencePoint IZBEIL 9,

a5V —HNDOT FTa—F ) —RIZZY L TaRY M7 Ta—F 7 =1 KA
VREHZET (15.5.1%28H) . 7O —F U ARV ME. BHOEEHOD X IZHE
HHF, WUMEITHUAAOEE LAY £,

LB —IT)—RETOTIAVY)—TRYTLEST, ATV T 4%2HBVEKEUET,
LRI IAVY—HOKRT ) —RIZAY LU TERY NIRRT YA RA VY N2 82 &

4 (15.5.1%2&81) .
INTTOTSAV)—ZhBY—INT73ay T HIVANIZHEYTE ) v =17 —
7 ) —REEBINTESELDIZAD X7,

INVEA XY=V ARIZ VA Y —DX /8L — & D3E

HXRAZA QDT A—LBREDEN =BV AA XY=V AND LAV —ICEET S 2
EMNTEET, LAY —fIce SV —&Z2BMMT5I121E. UFOFEIEIZENET,

1.
2.

Ty S5V —ET, NR—=V ) — REBERLET,
NZ—VHEET, BNV =& % #E R, 2V —ZEITFANRY I AEMH->TEHEI %
ERUET, BIVERINRVE, TOVI AIETINER A,

L TBTIAVY—NTUA VP —2ERUET, L Y—HET, vV —&&/IZ ANk

WL Y —2BIRUET (BN —RIFHFWIZE LA P —IZREINET),
TS5V =T N L—& ) —RE2ZYTULET, ¥V —Z2&HREIZAY ST
TN —=A RV avEHRAIET,

TIAINVNATVay (AL —4294HF—RE LI (B) FE TN V=42V —7r
VARMEREMOTHEZZENLE T, 847V 3 VOB TD@EY TT,

DAY —RWETULZEE, BLLEYs T —Re2Fry IV UGEE B V—42T—2
TOTarI LYY —=l7 v T —"BRRRINET, XV —Z U= )= RFDY—)ILT
722 av I ANVEIZINAT, STFD 7 ANVENS —DBIRTEET,

s Ew oy e —=a1F N AL ZXOEARY MRV —2ZERLTE S &

578075 ATY,

s NV EA AR TOI OO ROy A7 =& ROy A 7w L —4
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(A) £/SL—& D ¢ PF— R

1.
2.
3.

RV —&7rvayv)—RE27a 5LV ) —TEYTULET,

YNV =T 7 aVEHET, RNE2XYTLUET,

TN, TIANBERAYVEZY TTEhEHBALZ VY EEMUE LLIEY=Za 7R
AvERffioTTaRY 2N —AKRA Y NETBEIXI XS, MiiRx 28y
LET, nzay TLET,

DA RA Y RDREIZAY TLTT TO—F VA RSV b 2HZ2ET (15.5.1%2 %
) o ANZZYTUET,

ATV T3V EL ET,

TZARA Y IDEREIZEY TUTHKRTIV ARV b2HAFET (156.5.12 1) ., X
NEAYTLUET,

BTE2A2YTUET,
INTTRTI LYY —=lhHdEy 7y T \L—4, Ray A7\ L—4 Bk
Y =T 02avIx)VARIZELTEZT—7 ) —RE2EBINTES XDIZRY 9,

(B) ¥ == 7 VKRR

A wn

YRV =7 vayv)—RE27Q 5LV ) —TEYTULET,

YNV =77 ay ETCHEZHEBL, ~=aT7IERE LY TUET,

YL —RRA Y "ABE#HZZY TUT, ORY M/ AL —&KA Y MIBEHL T,
TS AV)—NOT Ta—F ) —RiZAy L TCaRY M7 TE—F A RA
VhEHZET (15.5.1%23H)

YNV —=R72vay)—RETOTSAVY—TEAYTLET, ATV 732K
bi—é—o

TS AV —HNOKT ) —RIZAYFLTERY MIRRTIZA RSV hN2H 2 F
3 (15.5.1%2&8) ,

INTTRTI LYY —=lhHdEy 7y T \L—4, Ray A7\ L—4 Bk
Y =T 02avIx)VARIZENTEZT—7 ) —REZ2EBINTES X128 9,

NVAAZXTOTITNENARIARTE A T ay
UTFDODHETHALVEA R TO TS A NARIA A TEET,

c NV BRARXTOT T MMEFEBIZBHCONNL Y M EFHEE USIXHEET D2 HERH D

BEE. SV AL XY= v A, BEREIZHBIU CEIEINT WS 72, BERDIL, /N
Ly MEREZ HBUR T 24672108 RD T (16.3221), £o T, EFroars 4%
FTRTHEWIZH 72 IZBRINAMEICHEINET,

s BEOT Y ROTONT 4 2HETLIIENTETET (15.5.12 1)
cHEL TV RYERELETLIENTIET (15.5.12 1),
B —= = VATEHE LR L= T v a v y—=r Ao Ta TS N —

RZBEMTEIENTEET,
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15.7.2 %

BRRBREIL, oV —2FALT, V=22 HAZVETIEUWAEIZELAZZ 2L £
T, BV —FMHURE VAL FTE, Fht VY —T, BEREL VY —THHHTE
F9., ZOKREIX, BEINRRD T — I ERBAERDEED, U—0 OEMHRAE?D PO
W, FRRTOTS AMEARERGSICHHINET,

MiAEA REAH U

g Ii L] Ii

MABERMEED - OITHREREZ 707 I AT 5613, s AR, dMAERAM, TLU T
MAERDT—IDEIZELRTIHENDHY £,

ZTDEIZ, ROMAERMEIZEL ZROFRM L, &% OEAEBAETETINDRHFEL T
QT 5LY—=T VAR EZETDRENDY T, £/, MAHRLERICHESG T L ESOHE L
IEHEEHETDHBENDHY £7,

MiAEA

Rl 2+ QH

Ied FAASE| pER B i < i
s
e e o memn
2 3k ovdl R R T 1

e 3 [C-EFE E SN N
EEE : A1 - FromPos
5 2 & C: 57/ - ToPos
HKLyqvvy 6 MAMArI7Fe7 D: 74T LDES
Svmphs. | OFE BAEROEAELEBRL TSV,
8 ® X E

GSES
©

I Q

R=RI IS |

S |

E g\ hy

RS

-

-

-

-

14 a= var_2:=2 *force() N

15 ¢ b Ifrx

16 - +(C

17 B U7 B ol o——A
18 @ A vFX o[ o A

19 tHFrv—1

20 B #E

EHER EHHL

szav—vav )

MARERQDGEIE, ARY M7 —AFHBRETHE, I AHEIZENT, (ROEAERA
MEZERLUET, Rod &, BARY MNITOMEZLRL TRAZRY —7r Vv A2FE T LE
T, RO Y RTIE, BARY MARIZIR272T =27 DJEX 2 AU 725l A E» S 3R %
FtEL 9, MAHERQK BA LY G IMMONDERMEEZBEAGE, 3ty Y —
WES kG EITKRTLET,
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RAH U

3R
EE SV
A e

AYNRY RS

/%S
| v o kB34
AV 2 ¢ & Move/

B4

3 @ vrsRr>hl
4 = RE
5 B &8
6 ARy Fre7
7 0 EL BHHLIERORSA—F—TERShET
8 [ =Py, A B
9 ¢ mTFLT— B B:.‘firﬁ]n— FromPos
10 - <2 C: /5 - ToPos
411 ¢ =7 I . (C D FATLDES
12 =] <20 D[ A
13 L. FUdHL
14 5= var_2:=2 *force()
15 ¢ b ifx
16 - <> ROMEAIBHI N2 FM :
17 B R7UZR \
18 o I vFX.
19 O Frv—1 T—IOEX HBENSA—F
20 ¢ B BEHEL 0.0 mm V—IEE 250 mm/s
21 @ StartPos VIV IEE 1200 mmys?

& — i VO SISy ORISR~ Y R

272
ASS X MBED Do

MAHL 2T 2551, BARY b7 —AIEBRBAEN SIRDOT =2 2 FRT 2 2OIFED T
FIZEE £, BAOFRMICEST, ROV —IDEETDERA IV ITDNREY 9, R4
X nd e, ORY MITOMEZZELU TRESY =T Y A2E T LUET, IRODF T VR
Tl BARY MEARIZIR2727 =27 DEI 2 AU 725l E» SR ZHB L £,

LY VAT

BAAALIE ISHAE DR 2 RO D METY, FHBMEZEKT S L, HARREERY b7 —
LDBAEDALEN SFIBINE T,

Jilal

v FryZIL—+H

s
THA—R
A

T2 [P Do

1 Y UFRYMZLUZ7Z74

2 ¢ o Move/ ﬁr“’]

3 @ vz Frrh 1
4 = AR TCP OEEE 2 207214 Y FORMORICL YREIhET.
5 B &# 0O ke 500.0 mm

6 @#EyTTyT

7 O =i O rogEIcELE

8 @ oxut

9 ¢ m TN~

10 - D

1 e gr—7 L

12 - <>

13 L oL

14 3= var_2:=2 * force()

15 ¢ (b IFX ..

16 -

17 F 2207k
18 @ XA vFX

19 B srv—1 REASA—S
20 ¢ B BARLL VL DEE 10 mm/s
21 @ StartPos W — L ANERE 1200 mmy/s?

22 o = A v

+3SCXBRETZ

HIAX2 DODOMBEIZE>TEDONE T, TCP D1 DALE L. TCP D 2 DALE & DF D
friEZ2 e UCEEINE T,
ik, ROMEZ2EELERA.
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WOBHE M EO R
DAY b7 — AR ERUAND, ROBAERSUET 2T, HERY MR-
THX3T, KNELAMIND L, BIRAY—7r v ANEGFINET,

TBHERRTS — /7 v A
F7avo BBy = v Ak, FEBBIBERICET LU 9, Jid, EiiE TGS R
TEDIMHHTEET,

ETHY—rr VA
AT avDORRTHBY =V AF, FERTRIIZERFLET, ZhE2FEHLT, IROBAER
WML, AVANVYRBEZMABIEDESE2XDIENTEET,

w1V —AY—r VA
Ew o)V =AY = v AR EABERMECTETIND RN AR T O T T LY —r 2 ATN
Ly MEEIZBITWET, |

15.73 74— A

ORY NOEEZEMT, 74— AT—RI& BERAGELREHOIY T34 7V ABLU 7 A— A
ZHBEEICLET, 7A—AIAY Y RO FRTOITRTOORY N7 —LDH#EBE, 74— AE—
RTEFINET, ORY NT—LNT74—AE— RTBETIEHE. ORY "R EETD 1
DU EDHZERTEET, OFRY M7 —Al& BEHETIMICELDETERELEHAELET, D
FY, ORY N7 —LRBEINZTA—AEERT D202, TOMEZRHELET, O
RY N T —LEEDN, T E—ABRYEDOBRBEIZ 7 A— A% EHAT2 2L AHETT,

T A—AE— Ri&, FHAIEZRINAZENIIB > ZFEBEDOY — Vb (tep) OMEIFEETRW
EDOD, ROVIZZDENIIR /2T A—ANLE LU VARICELET, 22 21X ORY b
TCP M I UCHEET 28548, 3TV -2 =22 L/ZDEW\W-) T 358K ET
T, 7A—AE—RNIE FHTERINZHMOE D IRED MV 2T LIZHWHIn LT
WET,

L OLAND 7 = AN E I N, SNICEZEY N2 WGEEIIE BRy N7 — AKX ORI
moTIELELS UL ET,

1 ODMIMPEETDLDIGERINAZELTE, OARY NTO7 I AF5 EHETOEICH-
TaRY h2BHLES>ELET, 2720, 7A4—AHIETIE, BRY 7 —ADE8EI N
T A=A EETEDLLOHAAFET,

s

If. Elself 2\ & Loop WIZ 7 A—AE— RVBHILET, X
=R F oy 7 ASERI T, Rogbyizon Yy R
TH—A _ FE—R QO A2V T h2IMATT A—AflHZERKT T
x4,
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TR

i He L
=-

1. 74— AE—RIZADEINIAIZHELBZWESIZLUTLE
X,

2. 7A—AHIHOBEMETTS720., 74—AF— RTIEA
IR LU Z2WEDIZLTLEZEX N,

3. 7A—AE—RIZADHENZ, BEET DI U TET ARHIZ
BEILOZVWEDIZLTLS AN,

S i LK #iE

AP 3 [OIE-E P I ~

. + | =ae 74=2
5 B s I74—RAYY KAQTOY S L. 74—AE— FTRFINE. 74—AFT—KTR. 0O

% PO = Ky hHBRINME T —Fv—OARTRELLIF—2 (H) EEHIT 2,

TA—R 7 0ELE
8 ® XA h Ta4—Fv—

T EEH

Cakad 9 9 m FFLY— ~—2 v
AYRY LS. 10 - 7O

11 ¢ 2 r=7
12 -
g2 [LemosL I —
14 5= var_2:=2 *force() 0.0/N
15 ¢ [bfx... —*
16 -
17 F zx707F
18 & XA vFX..
19 ®Frv—1
20 ¢ B BHAHL
21 © StartPos
22 e AR
25 @ i PickSequence
30 ¢ F Z#—RX v FTo [FAM] FYYERLTPS[ 2 -S4 7] K5y

EWTL. 7A—AE— FOFAFKTES,
f.bc K N . m:::::::

vIalL—vay .

74— F v—i&ER
7&ﬁ%~x—1—u OARY W7 4—AE— RTEEIT SIS T 5 mBER () %
BIRTLZODIZHEHUET, A=2a—DT7—Fv—IFA VAN IVRIZEZEINAZEDTT
( 16.3%208),

T HA—AE—REA TS
4ODRERBRDAATDIT A—AT—RDBHYD, TNTNIERINSZ T 41— F r—%2BIRT 2
WL ET,

o Bffi: 1 DDEIZ AT A— AT RITHIGL £9, ZOHNIIN - 727 A— AL
T, BFELWVT7 A= AL, H9E R*Mt7+ﬁ%~®zwk YO CHIIINET, 7~
U, BT —Fyr—0DGEIFZTO YK ET,

c TV —=L TV —LRA TIEILICEERFHEEZREICLET, 22Tk 6 DOHMH
ETRTOHEEG L 7 A— A% HINGERT DI LN TETET,

C R REDSEININD Y, XA T L —AREARY RO TCP 25 BINI N2 T 4—F +—D
FMIFEN > THIND Yl 2L £, @AY DO TCP L ERNI NS T —F y—0Drh
DOMOIEHIZA R EE 10mm RIFNERY FHA, BHRY bD TCP fLENEALT
Y. BAZ TV —ADHWIRETE I LIZTHELSEIN, RAZ 7L —L0 XifE
ZHNIERINZ 7 +—F y—DOHEMDFH ML £7,
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<GB X BRI T LU —LNTCP DEER AMICE DT 2BKULET, X

AT V—L0 X%, BIRINZT —F v—D X il L Y #lHIZEEI N 2mAD TCP
OBEHHOERERD £, YEIZORY N7 =208 X IZEMA LR, BRI N
TA—FYy—DXYHEIZHY) 9, ZHiE, HERNRIZH>TNANVEY 23554512,
T A— AN TCP DB X3 U CTEMIZRDBENDH D 5E MR TT,
HRL s BBy N7 —ARBE U AWEGESIE, ROSICIT-ELZIV : ORYy b7 —2A4
DEFIEIRFED FEFTT A—AE— RVANINAZGE, TCPOEEN YO L) KE LA
5FETRHEET NI XA, LESLKDET7A—AE—RODFFLR-~4%, O
ARY NT—=ALFELFHEL., AT 7V —AHETCP OEENY O L) KEL o7
BREFUAmZERSG T,

HBDIODXA TS TIE, BERY W7 A—ZAE— RTEFHL TWIEE. EBDODEZ AT 71—
Lo [5374902] 87 (1532 ) I VAL MIERITLIENTITET,

7 Fr— AR
s TA—AFIE MV IIEIZ, EETAMIIH U TERETDIIENTEET, Ry M7 —
L, BEINZ T A— A% ERTD-OMEZFAELET,
cEALUTOVARVENZELTIE, @Ry A7 —AF 787 I A& CHREINAHEIZ
ENFET,

SEFBEONT A—2 =054, 7A—AlZ=a— Y [N] THEEIN, HEOHEF. ML
ZiE=a— M A—&Z—[Nm] THEINZET,

R

PAR#ITD BEMRHY) 7
c HIDAL Y ROD get_tcp_force() A7V 7 MEkREZR [FFH L
T, EBOT7A—AB LTIV I 2ERKRT D,

cEBOT7 A= AB LTS E2E NV EEMEE RS 5E
i LYFART MVRIEIET S,

L D RS

TV M EE R EIREE U IO U TERET D I ENTEEY, ZoakRy M, Uik
filt U2 ERY . IS N REET Z ORETHEL 9,

R 7 A — A E

HERE INRY) VU ITINTWDBA VA TRE VL, BURRVAE Y NEHERD T ) —RI74 TKRAR
VOHEEE, BEDTV—RIA TE—RPSLT74—227 Y RORBRIZYVFEZ T,

MERARA VMAVOIRET, T—F VAV NERBD IV —RIATREAVEWT L, B
Ry NI T I LMW T A=AV RIZELZPOEDIEHULET, ZDHEIZEYD, 5%
U727 005 L ERIZEITT DRI, REEXMRIET DN TEET, KT, ZOBRElE
HEEE 7 A= ADIREIRIRINT WS Z & 2MGET 2 2O RTY, Hffiizc, FFTo
ARY MDD TCP 2ATED ~FDFTI7V—RIATREVEML, TRy NBBEATRER
FreBEIAMREAR i RELET, ZOHEEZK T e, [AEBR] A& VISR
JIZRYET, T8DLL, TA—FRVEAVRINERODTV =R TREZVIFHETF7)—KRZ
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A TE—RTHATESLLDITAY £T,
H:T7V=RIATREVIE, TA—ARIAIXY RIIENRT —F ¥y—PERIN TN D 5E
DAHRITY,

15.7.4 IRV IV FUT

AVRFTIIVFRVTIZEST, ORY M T —ARRK2EDIVRTOH I 2EHTLHI &
MTEZET, AVARVY I IYFUVITOERIIHRERER T TITVET (V¥ 3 216.1.105
).

L

kB2 4 QH e O

TTL RERE Be
e AVRP ISy &Y TORE
TCP ‘Conveyor 1 (#&3h) A ‘
BAG O avRybsvFr 728100
V(o543 QURT DS Ak — G —
g S
29=+Fu S
AL—RABAT
qAvRy b5
- FAS
=L rSwEvIDRSA—9—
W= 1O Y RPRIREER

AVRY NI X7y 0av Y RiFT VTV —RET7O70 75 ATRHTEET,
AVRYOEBHPIZIE, ZOIYY RO TFTOTRTOEBENTAINETA, InbidarA
YRV NOBENIERELET, EDIVART NIV FR U IRHD L IIZET LY RIFHTX
NEVA, TV Y RPFATIND L, ORY MIROEEZ T RTHZERITEIEL 7,

IV RT DB
1. AN A =T, a5 L%28v7TUET,
2.7V TV —=h2AYTUTCIVRT NIWF VU TRERL, 2RV RS F v Jav
VRETOTIAYV)—IZEMUET, AVURY NI Tavy RIZEBEI N
fEIFTART, IVRTOEEZEHL £9,
3. AVAY RISV F U VATV RIZBWT[AVARTOER] Raoy 74w ) A RNT, 1
VURT 1 FEFLIFAVUART 25 ZBIRUT, BT 2H8EOHEIVNRTEEHRELET,

H

If. Elself 2 \\ME Loop NIZIVYARY hTIwF VT ) —RAH
56T, REMGEIIZF oy 7B RI T, Rofkbd
DIZZYR _avyRy _ bIvFy T OAZVTREMAT
AVRY NIV FUITEKTTEET,
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15.8 URCaps

1581 VE—HFTCP &V —IL)SAURF vV 7
DE—KMTCP &Y —)LSZUR F v I Tlk, VE— MY =V X—FKA1 K (RTCP) D%
EMTZ., T2 THARY NOBEBIZHN I A2y =)Ly 2—FRA v h2EEL £T,
DE—HNTCP &Y —IL/SZ UR F vy 7EL AP HBEO 7075 IV I 72, Y—R
JN—=F 14 CAD/CAM YV 7 "7 =7 W r—VTEHBI N A VIR—NFEY—IVIRA T 74T
HEonzoRy hOEEEERL T,
)& — N URCap Tl&, fEARNICORY M & &I HMEENDHYD £F (11.4% M), RTCP I,
EEY —IVIZHBILCTaRY "B E-2Y, MEBHLAZY T220ED0HDHBRTHEM L £
3, RTCP . RTCP_MoveP % RTCP_CircleMove I > R & —#IZ T, [EEY —IVIZ LM
Ul—EdE TR - E THEIL 7,

182 4 & M

Remote TCP & Toolpath
£4

> 52 |
1

74—Fr—
[> 7emre- | we [ we ]
REERAEEE .. . ounoxn

\ URCaps

Remote TCP

& Toolpath

FIVr—2a Y EBLTATOA Y v a3y 28 RL &7 2
Y £—FTCP
[ AR B8 | ESBHEABH

#ETCP

Y—NIS2AEH

WD TCP ARk (16.1.1% &) ZELX TDL Y N7 w 7 TRICP DEHEP LK UKFREHNT
TET, UFOEEETETTEET,

« RTCP DB, A, 225, Hikk

« FI7ANNET V5«1 7 RTCP DHfiE

« RTCP AL DFR

* RTCP AMD I —

BEBEM S D RTCP DR E
KEBE % i T RTCP O EZFT\W, RTCP 7 = A1 > b RTCP J— 7 VB E) % fEk L & H
5. OARY RBNRTCPIZHBILU T/NED TED EDIZLET,

1. 79207 A A IZZY U, B RTCP 2/ L £9 RTCP., & U <&, BEfED RTCP
ROV SEI A= a—HERL £,

2. Ry FE YA Za—KRA Y MERENSMEE Iy U, BREE EINL £ 9,
RTCP M SEZMERR L, EIRU BEE L — B E 2 DIZHERL £,
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OFy bONR—=2 T L—nitHLTRAShET o

e WAL - NIENIN
Remote TCP
& Toolpath R

rTreRoRLERALY
4 P F—F

0.00 mm

=

Y 0.00 mm

N

0.00 mm

RX 0.0000 rad

RY 0.0000 rad
RZ 0.0000 rad

15.8.2 VE—KTCPBEHD X1 T

RTCP_MoveP
JEH D MoveP & [Aff, RTCP_MoveP (&, W —IV#EE L ) £— bk TCP L HMMIZTRY 7 —
LANEMEEZELZL 9, 2516.1.1,

RTCP H# 5

WHEOMBEFERE. RTCP M 8% RTCP_MoveP (2 EBIML CTHBEIX T NTX 4., %
2816.1. 1,

T

MBEORKEEIE, BEMLD CESZLTRENRD Y £7,
FIERRIE. rTHY, BRIGEEIX, A TmirKHE X, KOME
DD, Areiizd ZLIETEERA,
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BB ITA—Fr—EHZRFIFEIZODOTHIZIZIE (BZ Y3y 16.3.2), (16.3.3) 8LV
(16.3.4) # ZTELZX W,
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16.3.1 7 —F ¥y—DffiH

TA—=F¥—BA VA= IVTEHRINTVDHE, OARY NOEEICHEEIIEL7/20, BARY
N7 75 L0 5 (1l Moved, Movel 5 K UfMoveP I ¥ ¥ R) 7 4—F ¥—IZR LT (7
ay 15.5.180) TOT7 —Fy— 2SI LNTEEY, T595 LT, (BIRIFE
BOORY NAT—avdiddigs, 7077 AOFETHICHEY N RIEBIZEE U ZGE.
XA EYPEENICTDBTBEL 2GR LI) 0Ry T 07 I A2 BHITHE S
TN KET, FRYDO 7 —Fv— %8BT 2L T, TOXNEY L OMHTOD S0
TILIEBDBETARNTRZTNIIU D> TBEITL2Z LI £9, FLWlE (82 =
> 16.3.5) 5L (16.3.6) TIELZIW, HDT—F v—NHEUEL L TERINAZY
. PEBEE X OREEBENICN T 2BEY — VR & VASERI N 7 —F y— 220 TlES)
U (17.3 2 B LU (17.1), TCP EfEZFHARY £3, HIXIX. T—7NB0LD2D T 1—
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Fr—r UTEEIN, BEIX TTHEL UTERINAZGA, WEBEBXA (DFY E/T.
filfE, Bi/BA) BT —T VDR LTaRY M2 INODHAICBHIIEET, MAT.
TCP FERE X5 — TIVHENICHIE Y 9,
s RUVNWRZAVERY TTZL T 4—F ¥—V ) =T, . HOLHE2ZEHTIET,
c HIRARA Y22y ST T —F¥—Y ) =T, #. H2EHBRTEET,

MRy b2 ZZIZBHEITLH] REXVOfH

OARY MEELXICBEITEZRA V2T L, ORY N —LAZEBRINSE 7 —F v—IZBH)
TEFET, ZOEFHDORTHIIZ, 74—Fvr—& TCP DEERAN L £7,

16.3.2 DENN

MARAVEWLUC, A VARN—IWZE T —Fyr—28MNMLUET, ZOHT71—Fr—iFary
N —ALDLEBERELIZT7 OV R— LR EEHZELUET, 7 —F y—H— XL TCP
DRIy arvbBLrUARE UTERINET, .

@ Tm
> 7a—NEkrsz

I

L3 =]

[[zcemm || comexEss |

16.3.3 [EfRDIENN

EARRZVEWUT, 1 VAM—IVIZER 7 —Fy—%2BIMUEY, HE7 —F y—ldn
Ry MR BEOHDEMETELUET, (Bl : 2V XVEBEHRREY), ERIXpT &
p2. M16.31IRFTLDIZ, 2HDOT7 —F r—[odhe UL TEHEINET,

K163 1ZHd L5, ZDHlL., 1BZBHOENS 2 ZHHDEIZAD, BEFEOEZERD Y i

EHEERL E9. ZHhE. p1 O Z A SEMICEA R VFHADRYZ L ERINE T, EIROEL
RONE, pT OALELF LT,
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Figure 16.3: [BEAR 7 1—F ¥Y— DEH

@ -
A ©
. &L

o R
/B

=T i R £ 1/0 =Rl < .
[+]

AR

& TE

16.3.4 FH 7 —F ¥—

REELEEZHH U TEETLIHG, $23T7 - TIVITHNEBE 21T O5B2 L. SEED 7
V=AW EBIGEIZIOYH 7 —F y— 2 ERU F 9,

SETE OB
1. AVAN—=NTT4—Fr—% &KL £7,
2. 74— Fr—TCHHZERL £,

SETH DBUR
FHIARZ &MU THROVFHZFRT 256G, AV ATV =2 - A ROFHOEKZ Y
R—hFUET,

1. UL DER
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2. ORY NEBEIETCTEEOED X O HfzEHi LT
3. BARY MEBEBIXECTEROED YO HzEHRL £

ViR, GFOEMZMHLUTERILSDOT, FOMBO@Y, Z g X e Y #4112
FOTHERINET,

T
SR TG ENE B R AN U 72O 513 Xl oD BON 5 AN B 8UR T
KES

P 2@ R0 TEHOLE] 20 THEFOFHICEEZMAEY, TORTHEHUNA R
2L CTHRBEOFHZERU £,

16.3.5 fil: 7075 ADFBRIZFE T —F v— 42 EHTI35E
ORY 78075 ADEEOEENT—TINIHRNL TS Y T r—yarvnZhdelx
T, K16.41%. VA BAY DN wpl 5 wpsa NOBEERL ET,

=BV N s BN
Moveld
S1
MovelL #7 4 —F ¥ — : P1_var
wpl

‘ ¢
wp2
wp3

wp4

Figure 16.4: 7 r—F y—FH &L DM L INTHY, 74— F¥y—42LETLII L TCFHTEHTED
4DD) A KAV NEFOHMR T 7T A

TIVIr—=vavid, T IVOMENBICERDZIBEIIEVWT, s s AREROD
Ay NREICEMHHT2 I 2ERUET, T— 7V L AZBEIIEE2<H—TT, &ED
BUZ, T—TINiEER 7 —F v—P1 L UTEHRT DI LT, ZOMEEZEHE U THEFIZE
RE2 222k, TOVMHEEAHAMNKIERINTNS Movel IX Y RDH B T T L,
T—TINVDEEOMEZ HNTREBEZERTD-T. BB IEMOBRY MISHTE X
R
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ZOAVETNEIT IV =2 a v ilBIEBADOT7 —F r—IZ#HATE, FEEBIZET
5T DMDIGF CHREZREPRRDZGETH>TE, ZEOTRY NTRILAAZ #E473 3
FWMEOH D TOT T A EHTETET,
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16.3.6 il : 74— F y—R— A2 FHNIZEHT 2545

RWEDAAV #FEITT 52, BRY hEREDNRE—VTT =TIV ETBIHTLILEDD
5, FLAZT7 SV r—YavaigatUasa (16.5 2),

-
wpZ ‘é wpl

P1
"
i wp3

wpd

Figure 16.5: T 7 4— F ¥y— (ZAIR U2 4 DD S % 5D Movel < > R

OARy h7BsI A
MoveJ
wpl
y = 0.01
o = pl0,y,0,0,0,0] T
P1_var = pose_trans(Pl_var, o) P, )
Movel #7 1 —F ¥ — : P1_var TEe——,
wpl
wp2
wp3
wp4

S

Figure 16.6: £ 7 +—F ¥Y—A~D A 7& v M

ORy N70J 7 A
MovelJ
S1
if (digital_input[0]) then
P1_var = P1
else

P1_var = P2
MovelL #7 4 —F ¥ — : P1_var '/[\>
wpl .

wp2
wp3
wp4

Figure 16.7: — DD H S BIDSEH A DY) D X

PTIZESRU 2B @0 R o DA 71y Mk THESRYEINET, ZOHITIEA Y
LY hE2YAAIZI0em IZHEELTWET (K 16.6. A 71y h 01 5LV 025MK), i,
pose_add() &7z 1% pose_trans() A7V 7 MkBEEFHA L CH A 7 —F vy—4#ETH LT
HBFTEET, A7y N2EMTLZ2MRDYIZ, TOT S LAEFTHIZHD 7 —F ¥—I124] 1)
BAZICEHRETT, ZOHEZUTOMMIIEL X3 (M16.781), Z 2 Tlk Movel 2%
¥ R Pl_var DIHET —F y—23, PT & P2 D2 DOV TYY BEXWEETT,
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16.4 71— IV RNNA
Z ZTlX, PolyScopell K> THHFH XNz TR A LEEFHIEICHbNEEET Y Ea—
B— 2y "= 70 R NINDT7IV—%FHETDHI LN TEET : MODBUS, 1 —¥
2w NIPH & O PROFINET

16.4.1 MODBUS 7 51 7> b I/0 & &

&7

3
.
> =2
> 74—Fv—
WV 74—l B2
MODBUS IP7EL2 100.02 Ov—4vorhE—F 2=y kMR
EtherNet/IP
PROFINET 47 FELZ ‘EEL [
® Loz -] 18 MODBUS_1 [ 4 Bk
R [Hz] MODBUS 2L—77 KL 2| 255
&M [ms]: -, #4479 b 0 YSTZRMIKkRK 0, Avg resp. fi ----
® [7ysran - 260, MODBUS_2 TS
R [Hz] MODBUS 2L —77 KLz | 255
HERM [msl: -, #4472 0 0, USIAMIKR 0, Avg resp. fi ----
#}LWESDEN
-
o #sREsRT UZ hEEH

YTalb—vav .

ZZTIEMODBUS 79147V b (RAR—) 55 %2R ETEET, MODBUS H—/N—(F21%
AL —T) ADEELUZIPT RLVAETOESIZ, AN/HIES (LYAZ—F/23T T4
V) THERTEET, BESIMEBOLTRHY ., T ATHHTEET,

[Refresh]
ZORAVEWMUTTIARNTOMODBUS 2V 7L wyalxzd, V7bvyyadde,
ARTO MODBUS EED R —HERL-0b, BUOERL £9, HEHMERIZITARTIZY T
RELEIC R

[Add unit]
ZOREVZHLTH UV MODBUS =y MZEMU £9,

[Delete unit]
ZORZAVEMLUT, MODBUS 2=y b a=yw NMZEMINZTRTOESZHIKRL £7,

[Set unit IP]
ZZT, MODBUS 2=V hDIP 7 RUVAVRKRRINET, REVEMLTCINE2EEFLET,

=Yy IVE—R
HMA TV a VABRIRINT VWS EEDAEHATETT, (1641%22H), ZOF =y ViKY
I A% ENT DL, Modbus 774 7 Y MIRDY 7 T A N %XDENINE % -2 1 iER
DEFA, ZTOE—RIZ, —HO7 —IVRNZ21=y NTEBEMITFLENTVET, ZDA T
VavEAVIZTD L, HEOGERHDLE. FEUININICZITDEROHEZ &HDD I L

N—Yav56 -111 e-Series
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MTEZET, V=T VIV v IVE—RIEBROEEPREREINTVWDIGHEG, EBRIZZITDESD
BMEDDBNGENRDY £9, EBOESOHEIX, EEHEILVHRTLIZLNTESET
(B7Yavi1641%3M), EBOESOHEN HHE] Roy FE4Y V) A NTREIND
EDEDLLTDEE., BEA VI T —2—2EEIIEDbY £9,

[Add signal]
ZDRRVEMUTHEYT S MODBUS 1= MIfEEZEMUET,

[Delete signal]
ZDOREVEMLUTCHY TS MODBUS 2= M» 5 MODBUS 25 % HIBR L £9,

[Set signal type]
ZORAY FEY VA= a—%ALT, F54A TEERUET, BATRERZ 1 7E M
NO@EY T :

FIURIWAT TIUZINWAF (AA4)) F1TEY RET, 507 RV AT =)L RIZIEEI N
7234)V ED MODBUS L= N 5HEAR OGN E T, BEEET — R 0x02 (fE A A S5 AHY
V) 2FHALUET,

TIYRNWHSG FIYRIWHER (T4)V)IZ1EY NET, BELIMEOVTNNIHRETEET,
ZOHIEDHEAF - —IZ L > TEREINTWETH, ZDfHIZY E— b MODBUS
2=y M oHARONET, ZHUIHEEREDT — R 0x01 (I VgAY ) BHEHI NS
ZERERUEST, BARY IS T A& > T /213 set signal value R & V& i 2
ETCHNEHRELUGE, BIEI— R 0x05 (B—a1 )VEIAAR) BENURMEH XN
7,

VIAZ—AS) VIAZ—ANIFE16EY N&ET, 7RVATZ =)V RTHEINAZT RV A
MNOHANONET, BIET— R 0x04 (AN I AR —FHARY) BEDIET,

VIZAZ—HH VI AR—H P16 €Y NETA—Y—NHRETEET, LI AZ—fEN
BEXNDENZ, TOMEH»Y E—F MODBUS 1= M S#AROLNE T, ZITHEEE
I— R 0x03 (fRfFL Y AR —FHAIY) MWHEAIND ZLE2ERLEY, 0Ky 7O
TI L& > TE71L setsignal value R X > 2§ 2 THOEHRE L GG, Kik
I— R 0x06 (HL— LI AR—FEEZAAR) Y E— b MODBUS L= MNMIfHEZFHLET D7/
OIZHHINET,

[Set signal address]
ZO7 4= RiZYE—FMODBUS ¥ —"—EDT7 RV A%RULET, HE ELOTYF—%
LT, SEIERTRVAZERLUET, ARART KL A MODBUS =Y hdD A —
N— Iz B £9,

[Set signal name]
HE EDOTYF—%2MHALT, FHCHAHEMNITDZENTETEY, ZOARFNE F5% 70
7T ATHHATIBICHNET,

[Signal value]
2T, BIIEDESOMEMNERINET, LIYAX—(E5D5E. HIXFSR UK TREX
nNEd, HEBDEE, REVEMFHUTCEZUVWVESEEZRETDLZENTEET, LY
A2 —HADEES, 2=y MCEIAGHEIIF SR UBKTRTNERY FE A,
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[Signal connectivity status]
ZOT7A VIR BEEEHEEICHARY) /ZFEEIRAATES (%), 2=v "BAFHULVRE
950, FRFEETELRVL (FL—) ZRUET., MODBUS DOIAEE %2595 &,
JHE I — RARRINET, MODBUS-TCP HIAMNELE I, IRDEY T -

E1 AERBK (0x01) 7 ) —diZZELAZZOBKI— Rk, ¥—N—(FZIFALV—7) T
DEFDVHFAINTOEREA,

E2 RET—47 RV A (0x02) 7 £V —HIZZEFELAZZOBEBI— N == (F~IFA
L—7) TOETVHFIINTHERA, ANUAEESET RVAHMNY E— ~ MODBUS
= N—DHREIZHIE LTI EI 2 F oy 7 UET,

E3 RET—AfH (0x03) 7 TV — T =X 7 =)V RIZEHEENDHIE. Y—N—(FHEFALV—
7) THHINAZETIEHY A, ATIUZESMEMNY E— N MODBUS ¥—/3— ED
HBET RVAIZLSTHEMMNE D2 F I LET,

E4 AL —TTNA A TT—(0x04) b —N—(F7IFALV—T) PERI N2 % L7 ep
AL ZEEARATERLTS —TT,

E5 #2%1(0x05) )V E— b MODBUS L= Mo /70 r o537 av v REPHT DFE
PRE & TT,

E6 AL — 75 /N1 A - EY—(0x06) YV E— I MODBUS L=V MNIkbh~Tnrss3I vy
IV Y REBEHT R ART, AL —7 (F—3—) DBHEISERTRETT,

(B A 7Y a v 2 RK5RT 5]
ZDF VIR I ALK, BEBDOHMA TS a UFR/IFEFRIZED £T,

A ST a v

Update Frequency Z D A —a— 3 E5DOEFHBEOLHIZMATIT X9, Thix. VE—
N MODBUS L= NI, EHEDFHAIY F7/213F ZAADZHOITE SN D ERODH
BT, SHENIZHEINTVSEA. MODBUS DERIE modbus_get_signal_status.,
modbus_set_output_register, & & U modbus_set_output_signal A7 V) 7 NE#RE%E (#i > T
ATV RTHRENET,

Slave Address Z D7 X A M7 =)V NiE, REDEFIIHIGT 2ERDZODRED AL —
T7RVAZHRET D OIHEHATE £, TDOMHEIX 0~ 255 DH#iH (0 & 255 24
) TRUINIERY FEA, 774N NE255 T, ZOEELEFELZGEIE. HHT
% MODBUS T N\A ADY =a 7 I)VEFNRT, AL —T7 R AZERIZHEREN: 2 iR
5L RHMEREL £7,

AUV N EEEGT D TCP #AR T I, HOE X N7 [m%L,

BfseIRind TCP 2tk

ISR [ms ] MODBUS D ERANEE I N, 0B 2 %ZET 5 L TORM, ik, R’ a5
BEGHEDAEHINET,

Modbus /37 hT T — ZEU7ry MIEENDTT—OH (BHREX, 7—&RUl,
TCPY Yy hLI—5Y)

BALT TN INEPRSNED > 72 MODBUS Z R D,

V7T ANMIEE VT MRS R 72 OFETE RN 27237y FDOH,

EEOEBEE 7547V (RAR—) YT FIWVAT—ZAT Y TTF— NOEYHE, Z0fE
F =N oK EZET L CICHTEINET,

FRTONTVA—IIHET65535 FTHY Y MUABOIZEYD £7,
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16.4.2 1 —Y %Y MIP

I =53 MIPTIE, BRY bBHLA =Y 3y MIP AD#Ei 2 G306 &£ 72 13T 2 2
EMTEET, ALIND L, A=Y EY MIP AF v F—Hpdkbhigaic, a2
FHIEDT 7Y AVEEMTIMERTEEY, UFDY 7Y a VHERTEXT :

2L : PolyScopeldf —H 3w MNIPEHNELON/ZZ L2 HE L, TOV T L& @EEEY K
TUEY,

—HI#E 1L © PolyScope I3BAED 7OV T A%k —HRFIE L 9, 07T AIMEIEL 7285
LU ET,

{Z1k : PolyScope (FHAED TV T LAEEIEL £7,
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17 [B#E] 47

ZOEHEMSIE, BARY MY —=IVOFEFBE/FEPORY hOYaAs v s EELIZEHNT
LT, BARY N —LAZEEBE (Vary) IELILENTEET,

74 —Fr— 795 4 FRTCP
[ea— v Tcp x| -142.14/mm Rx|[  0.003|rac
v | -579.07)mm Rv| -3.155/rad
[+
z[ -176.85|mm Rz| -0.053|rad
p ~—z -91.00 °
TeeEm 1 | ' |
r sany— 112.97
[ 1
TR 10252 °
L ]
-] DESS! -56.44 °
[ 1
DESN: 90.74
[ 1
DEIS 1.10
apE—h Ameys Fov-r347 ‘ I !

17.1 WV —I)L O H)
ORY N7 —A%, BEDOHAIIBEITSIZIE. MoveTool R &% > DWIFNhZ2 M UGITET,

- BEIRH (B) 1FZ0ARY bYW — V% ZRINZ HHICBEIL ET,

s [EEEE] (F) &, B8Ry MY =)D A% FRINZHEIZEEL £9, EEEMAEY —
Nt B —RALYh (TCP) T, WhIEOARY N7 —ALKHHOETHY, OERY +OD
VLR S ERELET, TCPIX, MNIWVWEHFDR—IELUTHEMIMTVET,

17.2 TR v b

ARy FTCP OBAEMENLRME/ZIE M) H—MHIELS AL, HDHWEARY MY —ILD
KDY =)V AERORT (13.2.522M) 1E< A d &, IEHEERORAD 3D KEHHK

RINET,
ORY bR TO7 7 AEETLUTODE, BEREROTEIVPENIZRD 2 ICHELTLZ
X,

LAEMIE, BARY b TCP 2ALERO TS Z & 2 Al X D FEHM 2R Hikif e X/
BRARMEEAL BTk Ed, M A—mIE Femk bIOFEmANI W2/ 2K
FITRRINET, I Tlk, EEE— RRA (13.2.22281) 72771 7IZR8>TET,
Y =)V ATAESOBERIE, aFRy MY = )IVOBIED %R T NT NLD d 2 BRI #E T A4
b3 nEd, MR Y=V AR (N7 ML) OFFaIhn-zidgsRUET,

N—Yav56 -115 e-Series
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ARy TCP AMRADEIZWAL RS, IDRJAMHEAET, TCP AWEHADRA =A%
FRFHEATOICBD L, RADAFYLDRIZEDY &7,

7 A—F v—
OFRY N 71—V RDE E¥g, 74—F¥y—7T. Oy T —AL%bEa— R—AF/HF V—
W7 —F y—IZBH U THIMHT 2 G2 EHRTIET,
FmREPEIZORY DT —LDBENTIBZLEDIZ, Ya—T —F y—%ER U, [fizRA]
ZEHLUT, 3DMEOY a—MEEZ2EFEL, EBOORY N7 —ADEa2—I1&5bEFET,

727547 TCP
ORY N7 4=V RIZ, 72574 7TCP T, BUET 77« 772 —)bdulrgi (TCP) DAHIH
FTRINET,

BA—A

R—ALRZZ&>TORY M2EMEIZBETAHEEIZT VAL, TZCTHEIRZ V%
EMLU (14.4%228) UTA VAN —NVTEHFEFADMEIZORY M2BEIL T (16.1.9%
S, F—ARR VDT 74N NZRETIR,. ORY N7 —AL%2 4 LAE (2281816.1.9) 12

RUET,

TV—k517
HE EDT7V)—=RIA TREVEMATD L, DAY b7 —AEFEOAE/ LB EHE
5ZEMTEET,

HET B

BERZYT, 727747 TCP D Zili % EPFOBEREICHIZA S Z LN TS T,

17.3 YV — VA&

FTEXEARNRY 7 AL, BRI NS T —F y— TN TCP D582 R iEEZ2 FR U ET,
o BB ZERDO TCP 2T 3 (16.1.122) , R—AfHFE2 Xy LT
R—ATT 4 A—HEIZT 7 AT2IEHTEET,

17.3.1 R—AILT 4 X —[HH
R—ALTF 4 A —EHEIZT 7L ATHE, TCPIZNTEE—7 Yy hNVaaqy MiBEx/AlEa—
T RR—ZA(MEEZIEAR) 2 EEICRETEET, F: COEBIEA T I >D/~D, O
Ry N7 —LAZEERHEL EEA,
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REi-rd [ARD
oo oo maes ; =7
=E: Z74=Fr—
lea—
TCP
E X -142.14mm  [+][—]
Y -579.07|mm | +][ —|
z -176.85/mm [ +][ -]
[@#~7 F o rad] -
o A 0.003/rad [ +][ -]
RY -3.155rad [ +][—]
RZ -0.053/rad [ +][—]
PEESAS:.|: 4
~—2 0100« [+][—]
E varg—| 112910 [+ -]
TLR— -102.52 [+][-]
Yz RL 5644 [+][—]
0 8 Yz k2 90.74 +][—=]
oK 2] k3 1.10/- T |

ORw b
3D EHHENORY N T —LDHREDOMBEZRLUET, EHEARY T —LDX =7 MiEZ
RUET, MEIFHEOREMIZE > THIEINE T, JEREET 1 IV 2K U THEA/MEN
U, B2 R IXETCYa—%22E LY,

ORY ~TCP DIEEINAZMENLZEE/ZIE M) A—MHIZELS RS, HD WL, OFRy bV —
VD FHEDPY =V AABERORR (13.2.58 M) (LEK R 2 &, EEBERORRD 3D KB
MERINET, BEVFHIE, TARY b TCP 2MLERDT DI 2H A IND LHflExRT
HEARE RTINS QR FHE e BTSN E T, MY A—miE, &k B OFEml
WV 2N BREITERRINE T, 22Tl EEE— REHR (13.2.22218) "7 2757«
TR >TVWET, VI AAEROERIE. ORY MY —ILOBIEDHZRTRT LoD
HZEIRMHETAFUEI N FE S, HENTIX Y —IV R (RXT ML) OFFAl X /- % %
KUET, =7 v bRy F TCPARADEL IZWARL KDL, IDRENVHEAET, ¥—
7w N TCP WERDER%2BA 2 - IFBATHIIR2 e, RADOUAFLFIZEDLY £7,

T A—F y— &V —=IODOfiE
T T+4 7 TCP B LUEIRINBEBEDBEEENRRINET, X Y. ZHEZEIZE>TY—
VOMEZREL £9, RX. RY, RZEENMEIZ2REL 9, HBOHAETD DWW/ TCP D
BEIZOWT, FMllE ( 16.1.1) 2 ZTELZX 0,

RX. RY. RZAYVZAD FIZHD ROy TE IV A= a—%{Fi>T, FAOEREA 7% ER
bi‘é_o

o [#EEANRZ MV [rad] HGEIEEEENR Y MLE UTHEINE T, @OE XL, [HiEXE5
EZIYV7THRLU, X7 MVAKIZZOREYD 2RI E25ME2EOET, ZHET
T ANV BIRETT,

o [EEEARZ MV [P] GEIEEEENR Y MLE UTHEI N, X7 MVOE I D [EEEAEDRE
S UNEA) I 3

« RPY [rad] T —)l, ¥vF IA— (RPY) ODAET, MEIZTIIT VITHRY £, RPY [
75 (X, Y. Z7[EiE) ASROE S ICHEINET :

Ripy (v, B, ) = Rz(a) - Ry (8) - Rx(7)
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Vady MIREROC LATEET, MFOEYICY 31 > MIEERRTS £,
»YVaA v Mg sy TUTHEREL T,
s Ry 7 2OLEMIZH D + £721F - KAV %Ly TUT, BUEDMHIZH U TINE % 72 13bk
HEFOET,
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72354, OARY b7 —AlX Movel DEFI % 1 THEHTLINE~IE, YaA v bRYVa v
DERFRIZHRE X N2 5 121E Moved DEEI X TE2MHHLTLTE =7y MIBIZBEL Z
9 (15.5.1 ),

[Fyrtll] Ry
Xy U bR E VIRHEHE KT I, BE2IRTHELEXT,

17.4 V3o > MiE

VaA Yy MBI 4—IVRT, lxDYaA v EEERHETLZ N TEIET, KVafv
NI, KES—TEZHEIND, T7ANIDOYaA v MR —360° 55 +360° O #ifE TEH)
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ZIZOARY N —LANKEIRMEZEATHDIEEIE. 7
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BEMWHY ET, ZOLIBREGEEICIE 7V —RIATKRE
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TOT T L —FEICHBRET 7 A% RTFE LU THAAA
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18 [I/0] &7

18.1 IR w b

RE 2 +QH :

ET & 07
————
RA b 5-Guard Reset 4 oJ[a 4 o s
> Sl S-Guard Reset 5 10ds 1 5 Prog-Running ds

2 6 2(J s Start-Prog 6 2[J s
3 7 3007 Stop-Prog 7 3037

analog_in[0] 0 1 o1

ov 1ov

Ewind

analog_in[1] . o i

ov v

=
analog_out[0] () o endlog 2] - o
m
analog_in[3] 0.00V BE
analog_out[1 e !
seutt) @ = ov 10v

4.00 mA

HEHT, OARY bOIAY MNA—=ILRY ZANLDTA T I/0EE2HHE_X—L, HE

?éytﬁf%iﬁ HEX., 7073 AETHEEOT, Vowﬁfwﬁ%é%mbi#o
TOT I ANEFRIMAPPEEIIRL ., SOl MMEILLET, a5 AMEIRRIC
FTARTOHIES! %@&m%ﬁ%biﬁoﬁﬁi1mﬂ®%%fﬁﬁ$nét@\ﬁ%@
BEITHETICRRINZVIGEELH Y £T,
R TTRER 1/0 13, REREDLE /0K Y a v TR LU BN LEHREMIITHI
NTVET (~13.2.102 2, FHRINLZEDIZOVTIE, T 74NV MR —F—EHZHZD
RV IZZEREBEDO LN S £, ZEFVEHITTFNINBEATRELRHE TN IVTEZ
YIETET, LED E L THOARRINET,

EEDBEKUCET LML, 21— —v=a T IIIHH»H Y £9 5.4,

FIE Y=Y IVH I ZHIEL THIEEDAK, V—IVHENT, EEEZMKTIET,
URCap % EINT 2 L BEANDT 7 X ANHIBRINET,

7%m7ﬁl L 7O s 10k, EHRES (4~ 20mA] £23EEHS [0~10V] &
LHILEHRETEET, ZOHRE., 7077253 nE oRy haryio—5—%%
Tﬁi%?éythéoféﬁﬁﬁﬂiTo7~w&ﬁtlmwp%\ﬁTét\7%D7
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" UNIVERSAL ROBOTS 18.2 MODBUS

W=Vl VR =T =R V—I)EEA VA —T = A (TCl) WEMELINTVD5HE.
V= DTFATATNIMATERLS A 9. VO HEHED Y —)V AT RO & 5124
U&7,

Tool Analog Input

Baud Rate 115200
Parity None
Stop Bits One

RX Idle Chars 1.50

TX Idle Chars 3.50
T

EHAPHEINET 2T VY BEMTHB L X, V=L TVA
VAR O & 3 0 4 HT % () & B EDD Y £,

« W —)b _ 77 [0] (BEiR)
« Y —)b _H77[1] (GND)
V=V 74—V REDTFICHEL £9,

Tool Digital Output

Power GND

Current

DOo0 mA

18.2 MODBUS

UFRDOAZ )=y 2y ME, 1 VANV THREIND & XD MODBUSZ Z17 >~ hDI/0
FEERRLUTHVET, WEEHIZHE ROy TRV A a—%2HLT, 2O E2HE
T255G, E5OMEEE MODBUS 1= MIEDWTRRINAZHNEELETLI LN TE
T, VAMIBIZREEREROAT—Z A, i, 4HiBIOEST RUALLGEKY 7,
Pl AT—Z A2 1/0 272y b=k >THAINDGE, HIESE2UVHILZZL
MTEET (16.1.4%2R),
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2]:

MODBUS AR un
MODBUS 1= h: 10.0.0.2 MODBUS 1= h: 10.0.0.2
IS ] MODBUS_4 [260] %] 0 MODBUS_3 [18]

MODBUS 2= h: 127.0.0.1
%] 0 MODBUS_1 [0]

MODBUS 1=v b: 127.0.0.1

MODBUS_2 [16]
MODBUS_5 [17]
MODBUS_6 [18]
MODBUS_7 [19]

MODBUS_8 [20]

G666 6GGOGG

MODBUS_9 [21]
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AMIOBEHEIZIE T Y hAE—IVARY 7 AZHEET S EmRAZRI N, GRIOEEICIEEARY b
TVaA Y MEBROPBRRINET, VaA NI, VaA YV NOREOREL LOEENE
RINFET,

19.2

Hfta o

BYIOIT L, BTy M) —DEREZSFLET, 25HICIEA Y £ — Y ORFERH %
BRINET, ROAFTLFAYE—VORMEHEERRLET, REOITLEIAV LV
DEDERRLVET, AvE—ViE, BEREIHETD MV ARZ Y 2ERLT, 7404 —
TEEY, LOMIE, HRIPEEAYZ—INTAINVE—INE—HT, TI—BFERIND
ZEERUTOVEY, BT AV —=YDHITIEI SIZFHELWIERZ RIS L RKEtThTo
2E0EHY, THEIETTY M) =BT D LAMICERRINE T,

19.3

55— LKR—bMDOHEE
BN AT —R A - LAR—DNE. BT DFFIZR—3—=2 ) TOT7 A 2 VHENE L ATFagE
IR £7,
OO EERL, VLR—DMDOBRERZYZYAY TUTUSB RI1 JIZLAR— 2%
FLUEY,
c INSDOHEIFTE T I AR ETHIRFETEIENTIET,
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T
HLOLVAR—-IPRERIND &, BREEVLAR— MPHIRINE
T, HIES5 DDOVAR— M ETPREINET,

TFRROZTI =V ANMIDWTHERL, TIZAR—FTLIENTETET
- fEE
« PolyScope N D4t
- REEE L
* URCap IZRWEL DN H Y 9
< EX

T/ AR— M INEL K- Mo, AP =T 0SS AREERY. VAN, ZUTH
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e
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3. 774NN AT, FLEOTO T I ALDBERINTOEINHERL £7,
REREEHOCTHET,
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UNIVERSAL ROBOTS 20.2 i #i...

3. REMEAY 7 AT, #HAZERL, OARY NEHEHTL2OHEEHL 9,
4, BEBRCEERELZBRUCHAEDOT DI T AOBREHREEHREL £,
5. 77 ANWSAT, MLEDHREHRET 7 A VAP ERRINTVLDHERL 9
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3. 7RI LB IUREREY Y Y— T, e 22V TLUT, BTREZLEZ TS
DZAHT 2 AT TRFZZ EIRL £,
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P E R E
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1. 7077 A8 JUREREY LY ¥y—T, Fill.. 22y 7UT, RERELZERL X7,
2. RRMBEHRER Y TUET,
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RIFLET,

L ORY NEREBERERRFOEET, 77 AIVAEHD)YTT, 7242y TULET,
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ZOEBIFEATORE Y 2R d 20— REHZRUTVET,

TV RIFTLNA Ty RZ T LNAG, BEOAEIZAND ROV A NEZRUTWE
¥, VY RIILANDTA LI M) AZERTD L EPTDOTA L7 MVIZEDETE
BIN, 77 AIVEJFUEHBRICKRRINE T,

77 AIVEPGEE Ty AV EAY TUTHE £, AIE. ERIEE A4 Z LU TER
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T7ANT4INE— BRINTWVWDEITANEA T2BETEHIENTETET, N\v D
TV T T 7 AINEERE, ZOEBIZERRFEINAZTOT T LN—=T 3 V10l % RR
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PolyScopeDE 1 # Kk d 2, TNTOHOHERIHATIEREZMRTOILNTIET,
1. AW A—HDAZa—%22y TL., ~NIVTEBERLU T,
2. BRINTVDHRNIIZAFavyIy—7D12%24Y T, FUTLIEE2TEHELET,
3. BEEBHBEOAMDRNXE XY TU, NIVTHEBEHL T,

21.2 N—V 3 VIER
N—=Ta v L EREHRERRTIET,
1. A=a—%8y 7L, N—=Ya VEHEERLFET,
2. N=VavEFENEREZZY ST T —ANKRRINET,
3. U224y LT, TOEHIZEY £,
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1. "N A—TAZa—%&Y 7L, {EZBIRLZT,
2. KDY A RAZa—06, AARETDIHEHZERLUES, H: ¥+ RA=a—T, HEH
E—RONAT—=RPZBEINTVWIEEIX. YVATLIE 70T I3 —DAMIEHTSE
9.
3. AT HiEEhz2 2y LT, BHEZFEITLET,
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