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NREMBARES

3 ARIEMERAREE

3.1 AT AL

Declaration of Incorporation
according to directive 2006/42/EC on machinery
{Annex Il B) for partly completed machinery

Description of the partly completed machinery:

Product identification: Franka Production 3 / Research 3 components: Control, Arm

Model/Type:

Control (#295341) in combination with Arm FP3 (#290101) or FR3 (#290102), each with running number
starting from 2320001.

We declare that the product complies with the following essential safety and health requirements
set out in Annex | of the Machinery Directive 2006/42/EC:

1.1.2;1.1.3;1.1.5;1.1.6; 1.2.1; 1.2.2; 1.2.3; 1.2.4.1; 1.2.4.2; 1.2.4.3; 1.2.4.4; 1.2.5; 1.2.6; 1.3.1; 1.3.2; 1.3.3;
13.4;1.3.6;1.3.7;1.3.8;1.3.8.1;1.3.8.2;1.3.9;1.4.1;1.4.2.1; 1.4.2.2; 1.4.3; 1.5.1; 1.5.2; 1.5.3; 1.5.4; 1.5.5;
1.5.6; 1.5.8; 1.5.9; 1.5.10: 1.5.11; 1.5.13; 1.5.14;1.6.1; 1.6.3; 1.6.4;1.7.1; 1.7.1.1; 1.7.1.2; 1.7.2; 1.7.3; 1.7.4;
1.7.41;1.7.4.2;2; 2.2.1; 2.2.1.1;4,41.2.3;4.2.1;4.3.3;4.4.2

In addition, the partly complete machinery is in conformity with the following EU Directives:
Directive 2014/35/EU relating to electrical equipment (LVD)

Directive 2014/30/EU relating to electromagnetic compatibility (EMC)

Directive 2011/65/EU relating to hazardous substances in electrical and electronic equipment (RoHS)
Directive 94/62/EC relating to packaging and packaging waste

We declare that the relevant technical documentation is compiled in accordance with part B of
Annex VII.

Applied harmonized standards:

Electrical safety

Standard Name

EN 60204-1:2018 Safety of machinery — Electrical equipment of machines

|IEC 60204-1:2016 — Part 1: General requirements

EN 60664-1:2007 Insulation coordination for equipment within low-voltage systems —
IEC 60664-1:2007 Part 1: Principles, requirements and tests

EN 60664-4:2006
IEC 60664-4:2005

Insulation coordination for equipment within low-voltage systems —
Part 4: Consideration of high-frequency voltage stress

EN 60529:1991/A1:2000/A2:2013
IEC 60529:1989/AMD1:1999/A2:2013

EN £1010-1:2010/A1:2019/AC:2019-04
IEC 61010-1:2010/AMD1:2016/COR1:2019

EN IEC 61010-2-201:2018
IEC 61010-2-201:2017

EN 61800-5-1:2007/A1:2017-04
IEC 61800-5-1:2007
/AMD1:2016

Machinery safety

Standard Name

EN 150 10218-1:2011
1SO 10218-1:2011

EN ISO 12100:2010
1S0 12100:2010

Document No.: RO2011

R02210/1.5/ZH

Degrees of protection provided by enclosures (IP Code)

Safety requirements for electrical equipment for measurement,
control, and laboratory use — Part 1: General requirements

Safety requirements for electrical equipment for measurement,
control, and laboratory use — Part 2-201: Particular requirements for
control equipment

Adjustable Speed Electrical Power Drive Systems

- Part 5-1: Safety requirements — Electrical, thermal and energy

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

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

Page 1/2
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NREMBARES

EN I1SO 13849-1:2015
1SO 13849-1:2015

EN 1SO 13849-2:2012
1SO 13849-2:2012

EN I1SO 13850:2015
1SO 13850:2015

EN iSO 14118:2018
1SO 14118:2017

EN 61310-1:2008
IEC 61310-1:2007

EN 61310-2:2008
IEC 61310-2:2007

EMC

Standard

EN IEC 61000-6-1:2019
IEC 61000-6-1:2016

EN IEC 61000-6-2:2019
IEC 61000-6-2:2016

EN 61000-6-3:2007
/A1:2011/AC:2012-08
1EC 61000-6-3:2020

EN IEC 61000-6-4:2019
IEC 61000-6-4:2018

EN 61000-6-7:2015
IEC 61000-6-7:2014

EN 61326-3-1:2017
1EC 61326-3-1:2017

CISPR 11:2015+AMD1:2016
+AMD2:2019 CSV

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

Safety of machinery — Safety-related parts of control systems
— Part 2: Validation

Safety of machinery — Emergency stop function

— Principles for design

Safety of machinery

— Prevention of unexpected start-up

Safety of machinery — Indication, marking and actuation

— Part 1: Requirements for visual, acoustic and tactile signals
Safety of machinery — Indication, marking and actuation

— Part 2: Requirements for marking

Name

Electrical compatibility (EMC) — Part 6-1: Generic standards

— Immunity standard for residential, commercial and light-industrial environments
Electrical compatibility (EMC) — Part 6-2: Generic standards

— Immunity standard for industrial environments

Electrical compatibility (EMC) — Part 6-3: Generic standards
— Emission standard for residential, commercial and light-industrial environments

Electrical compatibility (EMC) — Part 6-4: Generic standards

— Emission standard for industrial environments

Electrical compatibility (EMC) — Part 6-7: Generic standards

— Immunity requirements for equipment intended to perform functions in a safety-
related system (functional safety) in industrial locations

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

Industrial, scientific and medical equipment

— Radio-frequency disturbance characteristics — Limits and methods of measurement

We commit to transmit, in response to a reasoned request by the market surveillance authorities, relevant
documents on the partly completed machinery. The industrial property rights remain unaffected!

Important note!

The partly completed machinery must not be put into service until the final machinery into which it is to be
incorporated has been declared in conformity with the provisions of Directive 2006/42/EC on Machinery,
where appropriate, and until the CE Declaration of Conformity according to Annex Il A is issued.

Representative in EU, authorized to compile

the relevant technical documentation:

Franka Robotics GmbH
Frei-Otto-StraRe 20
80797 Miinchen
Germany

Date, location
25.01.2024
Munich, Germany

Document No.: R02011

R02210/1.5/ZH

Manufacturer:
Franka Robotics GmbH
Frei-Otto-Strale 20
80797 Minchen

Germany
Jin Zhengxun, CEO //
» A
- ﬁ/ AN
7
l/ Page 2/2
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NEGEMBARES
3.2 &=

TUV SUD RAIL i1 TUV SUD PS fasEm7ELL P3|

www.franka.de/documents

3.3 #E—HEH

3.3.1 RoHS/REACH / WEEE / Eithig%

EEA<E
1REE : 01.04.2022 Franka 7% 3

HEWERH (RoHS) :

JeiE Control i1 Arm I B RoHS #54 2011/65/EU WI%iE, (BA554EYEABE T AR FR B
e KIBEEMESK

o 1 (0.1%)

e 7R(0.1%)

e $8(0.01%)

o NIHIK (0.1%)

e ZIRWZK (PBB) (0.1 %)

o % REiZREE (PBDE) (0.1 %)

LU BIAMESLHE

6a:gntER &R, MR T M sEsE it , SnryE o il 0.35

6b: SpfERRTIN A @IrR, Ein Bl @ ATE 0.4% (HE H 4yt

6CHRE BT E S i i 4% BB @

Tarm e L RRE (IS ERE /5% 85% sl ERgntEaa) THYEh

7c-l : FEARGR (MBEFERLE) T EMZELSMIBIE R, SO I E &Y T Snr FE AR
foeff

REACH :

FRANKA ROBOTICS GmbH 7 REACH P&y [N MIE ] o BAMAE S e 2R IR AL E i (BLAih),
M, FEIE R R G T & BEFEMIO M T, NEREBUT(T%E (REACH 25 7 {5),

TAM R EAMAIZE i AN S ECHA ARG ¥ (SVHC) TR FT5 I B Y & 4yt 0.1%, BRIEE
17 RoHS HBIAME L (GEZE _E30), ECHA s B pir 4 b O SE e B BLFRAM RO ZE i ARDE R, A SRl Fe)
FAEE i T8 A E LT N B 2 —,  FRAFTE S RI@ A,

AT B S AR A B 5 A RO A ST Y,

WEEE 55 :

Control fi7Arm St 4<%z WEEE 545 2002/96/EC H BT AREE MR . 716 B T3 AN e e AR 4,
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ERTHE

B 17 BIOS Wi,

AR

IRIBFILIR S 2006/66/EC, ARESHDE SN ; I/0KHCEUN R B —OHRE, K

FOEEfR TR, W HEBIRpaR. R Rk
BIRRALRAR T TAFEREZRED (Pb), 88 (Cd) 8k (Hg) SFWH.

3.3.2 A RoHS 2

©®

EENAZnRn=:  SENASNYENTE
FHLE . — - :
2 78 $n KR A ANEER ESElES eSS
a X i VAL 238 258 KB
(Pb) (Hg) (Cd) (Cr (V1)) (PBB) (PBDE)
e
R X o (@) O (0] o)
T FP3
B2 FP3 X o 0 o o) o
CINTE=r o S S S o -
EER
25 AR /52K /10
AN
RS
(@] (@] (@] O O O
AT BRI e o o o o 5 R

AFARYE SI/T 11364-2006 HIBLE M,
AFARPEs]/t 11364-2006H BLAE f il

O : FRAEIEFTA SR B S A BT A H W GB/T 26572-2011 WYTRMEZEK,

O: RRFEMAFMANEM B PRIFTREEMEE b/t 26572-2011 A9 R 2K,

X FRAE T R B B b B A —FEA TS BT A B i GB/T 26572-2011 HIMRMEZER,
X: REAVUBARRMH P ELA MR SHESTYREFeb/t 26572-2011HFREZLK,

({2 TTARIR EEBRIE I, AL RS it — S FRALAERD "X " I L A7)

(T FTARYE B RO TEBRIE DL, AR BUHE st — SRR "X AU AR RE)
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34 FiELHIFE

BE
=]
BRI
FRANKA ROBOTICS
Made in Germany
Am I BEI217-L: 73681343
Version / B / 8% | /\-Y3Y: Franka Research 3
Serial number / 5515 / 23 #2 | Y7 ES: 290102-2320001 i
Production date / 47°R/ 44 2/ MERK:  01-204 L
Document number / X#5 / 24 #2 | XE&FS: R02210
Payload / B &H 1 92 293/ A40-F 3kg
Reach / S8R IR / 4742 [ )-F 855 mm .
Mass/ & /28X 18k
31 FERRE A
RARSIRE

R =8 B SIRB R SRR T FR B B SR T BRI, DUEAERAE DL T FEIARER AR L SR,

A

@

il .32 : BB IR R

RSB T R, HEEEE

FRSHBRERRE, AT R R

o (EFRRRSUE CHIFIBEET, FESUEFE,

o HEAETIR S S R AL E P BR 2 B T

o GEZMEREEA. CEERET, T BUETEROER, RnPUTISSEEY ZH,
o FAEFEEIEIE BN B A TR,

o HAEMERERMAY RSB T A,

o RGP TRAFBAEFEIIL,
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NEMEHEREE
AXRERE

.33 AR R

ERmEmIES|

EBREOR AR 30 °C I, M AR e SR B A, (KL, (ERUTIG TR AR BIThRE, A
TR 30 °C,

ThREMEBEHUR &

LhRERE U S H5 1) 7T D RERE I 2 Arm ROALIE o

A+

il .34 : Dhagtk BEHE AR

BRI ERE

ST EAR R AT T SO E RO AL fE R,

&l .35 : FETH AR

12

FRRE
9 FRANKA ROBOTICS Control / | / Aloi / 32 b—=)b b
Model number / 25 / 2¢ ¢z | £FLEF: 75674217 10 S
Serial number | 318 / €2 #s | YUPNES: 295341-2320001
Production date / &= A / 4 i 03-2024

Supply voltage / # Lk [ : 100V AC-240V AC
Full load current/ fiz{iii% / 27 =at 55 [ 2AFHER: 25A(at240V) 6.0A (at 100V)

MAC address / MAC il / MAC 7 | MACT FLA: 00:80:41:ae:fd:7e

Mainsfreq] EaiEsis /el 74+ | TREMRE: 5060 Hz @ ok
Mass / Fim | 28 /22 Tkg IS

Frei-Otto-Str. 20, 80797 Munich, Germany Made in Germany

[, 36 : RS
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AEEMEAREE
SERRIREE
Eulls 3

e FRANKA ROBOTICS
Made in Germany

External Enabling Device /
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B KRR

1188

reach with flange /I to base

;\ @i—ﬁ@ == R 805

333

IS0 CUBE

362 365

280 280

TAEZEH | AR E [mm] TARE | TARE [mm]

/NS AR R AORE IR AE 40 °C WRETTREANI, SR, R R RE N RIPTA DR iekar, cn ik

BRI,
TNl R NS R B TR, FEI R B AR,
N RN B/ NP SRAOE S, 5EHKE Franka Robotics, {4 : support@franka.de,

9 Eig kR

B

HY F EANSATRREE, SREEAHOE R rTRE B SR B 0, WURERAWEEYE, FHE. T, MBS TR
BXEIMELGE,

o IEEM, ZALHIRHEERIRN, FEESLEEMAAYRELE (FlinLaks) |

R A R E b, PAR IR g 8,

o WSFATEIA B A FE A BGRE R B,

R
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B R R

TREERHAL:

BEARURRR T RE R B A

o IRECALRGTEAHE, WM HIREDIRE,

o  WEEM. MIERIVEIE A RETIHRIIBEE,

o FEMEINHREAVERL, SHIEABSNEE T E, A EER, F5BL Franka Robotics Hfif%,

SRR AR
7 52 T A OB B R 2 P A B T R SR S BT,
. HGED.

L] /J\'DWT%I%@
o HNFERAEARE, HEEELER G L T R R

FE, RnBUESRFIR AN LIEZEH PR RO B

IR AR TERREERIN S £, RN S ASSRINLE, FIAES BRER AU AR B T 2 O BURR
HLEBEB 1,

o  GFEBEEMAER, FEEH LRGP,

o FETERCK LAEZERH NAERR A,

9.1 XRMEHMIRS G

FHEAITE -25 °C 2 +70 °C B30 HEE P f# 77 F0 T,

BRE FiRFt

R UATHE A RGHM L ERRH SRS (L TE) |, DURERE R AR S B SR E B G s KA BE ), B

, FBEPRREAEMIRARAR T, B — AR SR E R M sk i 2 SR,
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B KRR

91 4RI E

FENYEERE
TEGHEIRRE T A I B e s G g B il SR R EIE B, SRR YRR O e R

o EAERTFMHERINLE LEE, SSEfEmieeE, DOk ieeE n B E 2 7R,
o HIFEFERCEFBARH FEHY, thZECEEHh (R,

HEEFH

A BRI AR 5E Arm,

EEER,

FHEEND 17.8 8T
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RiERE

10 REHETE

HARAE

FA E EFNSAATRR R, SR ERAR B AR ATREE G AT B, AR T, FHE. FE. WRLFIMtherae
BXBIREGE.

o W, ZALSHRENRRIRRY, SRR ADIRE S (Blanze k) |
o EHAES M ARIEB) FHER .

o BBUIMIELE IR L, LB BUR siEEl,

o JESFOAEIA R EAGFE A BT AR

HEFE

I

TELBERAEAT, FEIFMBIE4 [SAFETY J fn9 [EE RERE | =i,

EEFEH

I RATE S ik, SHBERL AT,

FEHI Fo Arm 2RI EEE
o TR N
@
L R . | | it | | s = C§
RS ezl
Q )

) NP
~ .

e S
e e @ ?
T i e i T T S
AnBRER | | memrsm | | HOIEA 2 40 : Franka Hand
+ 2 RUATRR 2 2 A A5 = A
(A2 Watchman 17 7) R

101 : A
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RiERE

10.1 BAfE

102 : ik

1 | 5 4 | ERAME IR BEE K AN R
2 | 2] 5 | A% (40 : Franka Hand)
3 | HEER

AR IRAG AL,  DIBTEHT B S A
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1. HUFAAEAITEE,

.103 : #RBA ER

2. R REAPRE, HBE—%,

104 : BBR(E BIRAE

3. AERIRE, B RIE AR

<

.105 : kA

R02210/1.5/ZH Franka Robotics GmbH ©



RiERE

PrBATLEEE

7
1. /O HRBARGE TR BHE M, FTRRE T
2. fTHAsRTEEE.

3. Bk bimpylRigiE,

4. BERTHIRER,

107 - PRBHCL R

5. FEFRERRRLALE N O Arm, S EAE ORGSR thiR R tisle, WK HARIE — 25,

108 : #2IHE

R02210/1.5/ZH Franka Robotics GmbH ©



RiERE

PrBA ISR Ao TR

7
1. /O HRBARGE TR BHE M, FTRRE T
2. fTHAsRTEEE.
3. HUFEBRANTEZE,

109 - FTBRPERIE

4. Bk bmrRiEiE,

1010 : FrRRRELE

5. (EFEERRAIALESUE Control, /INDHii HALEEARFE A trhr H, Wt HARE 55,

1011 - A
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RiERE

10.2 IEFERE 8L

10.2.1 R KRB EREMNZERM
by
7~ & - ) B %)
P N
’ 1 k. @ 3
/ 4 Y
/ \
4 \
4 \
3 \
f \
4 \
' |
: I
! I
3 ]
\ I
\ 1
3 /
% /
\ /
2 4
S 7
S 7/
% ) 7
~ 2 7 v
1012 : ZERAHE
1 | KT ARZER 3 | ASWi#

2 | PREEZE[H

o RARTIEZEM
B s NRORBBYEE rT DR B 220, N ERSmH T A0 A4 n] AR 2 A 22 [,

o ERAERIZEZM]
B R AT (FLIE )

FAFTHE L E I REAR AT N BV B Arm 1T SRk B SMRIERE A RS, S PEThife LA T SO E RF
T, ReA NBVABEEIERR, ERAE,

IEEFE
SR E A LB S0 AT AT RE & £ SELE R o i 3 Pl K TR Z2 ) B R ARt ok,
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o dith g
1022 IBEGGHE : B
Frg o3 iy s

BRBTmIE

+15 °C % +25 °C (IE#))

+5 °C % +45 °C (Ji§/2)

IP 20

EEERIE (MEH74)  : +15°C % +25°C, 60% FEIIEHELEE

RRHEME (RERBARERR, MEREFREREHR) - +5°C 2 +45°C, 90% FEMEHERE
(7 BLER : -10°C % +60°C

PR 22 SRR

20 % % 80 %, ME/EE

LR

AR
TRy, EIE R
ESA R R AE i 72 RO KRS il P .

=10

H2E4.2 [HEEER ) =,

BB REE L (AR IR, NS SagE)

ZE5R

o (RRE, 5. KA
AR MRS 5

N BRI
AT

IR Y

N INBESR 5

S YR L

2 % (1R45 EN 60664)
HARE, ANEENSY @R B TRESG 54 RIEERS TG Ay B R S AR B4

RER I
o i < 2,000 AR
ERARAPE
o BRBSIEIELE O EN 61000-6-4 FTHUEHD Ak T3, 5% RECHOT A EN 61000-6-2 FTHLE
Ho B BERCIR,
EHFH
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RiERE

2 T AERCRMRYZ I RE, FETECRTTE EN 60664 HIT5HER 2,

JE S0 168
HEEFH
EIRE T I FIBHLE Arm PRI E A RIE I Arm FIR HEE,

o RE LA @R B AR,
o FHZURE Arm EHERFBEIELDE T,
o GHEMTMER, AL Loimie Arm,

ABIT2ZR

I

HEFH

ZRECOIREN, SRS /EB IR AR AR R E R R TR, [ @EE Franka Ul ZE 5@ %0,
B Franka Ul FE—F fE7R,

EEFEH

RoRESUSEEIEA, H NEDRES (BB LR A i I, RIUEE IR TR, (/3 &% Franka Ul (5@ %0

o

A& Franka Ul H i —F 7R,

EEFH

1 TR LAAERF & AR T 2R BT &,

10.2.3 iR A 24|
L HE RS SRR
BRETR
e +15°C E +25°C (IEF)
o +5°C = +45°C (&)

FHEH 22 R
o 20%%E 80%, AL
22N B

o =R, BEHAREYA
o AEECEERGS

o BEGERFHERERBUSHIE AL, FE2E42 [EEEM ) =,
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H

o ELHERNETTA ARSI, ST EDEER] IPAX 5 IPXXD R KB ik,

%
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RERRGE
ST
o WERARACPR IR

THRAEATAERTD, FIINRT
o BRI (22U, 4HP)

o X TTRERRBUATRENEMZ 2, FHRIEEABEIRME, Dt on)Ehieietls, &EIRHE
BRIPHE, $Edilgh & DLz e r) 5 U,

[y
. pazZs

o ISRWE (KEE, HEE. WEER)
o ARAIRMVEBRER R

o NEEERMEME

o REIITIE R

o ImNEEEVERG

o RNEINBESIT

A

o 2k (1R EN 60664)
o AWM, REEASY S ERA | (B TR G B KBRS G R RS R B

o K < 2,000 AR

EEFH

IR TR FTA NB R, HIRATSYFREE 2 R, FEmfk.

# T RERRME RTINS, FEEIRTT & EN 60664 15 055K 2,

EARAMRAE R SRR AR, R, FREESER P,
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10.3 #E{FREihE,

IERERY AR T,
LHERT, FRUEMRAFCEINES, FE2E910.2 TIEMERE Muf ]

RLZ R E GRS RN B

SRR, PIanFE, T, R SRR EIEE,

o HAEFEIEMLEMETA LR, FRERRUERS A,

o ENFPISERAETE, ABHRERTS L, SRR 5 InmE RS,
o EMIEH Arm BUR LRI SRS B,

o FRERICE, WHER NE LR,

o /1 100 /NREER,  LUIERERYSH BT ) SHERAEGh,

10.3.1 F8

5

TEAEAR R &5 E P91 Franka Research 3 Ky, {35 rlREFF S IREIE R (B, fmBEss), LUREGR
Wk H TR E, %HI, Franka Research 3 &% [1JE1E,

RERNTE

2 T v RS ORI S B PR RV P SR, PR B A RRE . KA, AR B E RSN
Tk, WRFFESIALE, BRILFHERA % 0.1°

LHSLEAERFRETBEN AR VB, WA TR KT
o fEAEHRES @ 280 K
o fEEHRZT : 190 Nm

o /K¥J7:300N
o EHJ): 410N

1013 : HEfiF K
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BRHE S 4 | KEAH

TR /) 5 | ®HEHS
3 | #iH 6 | FERE
(R AR
TR R

o EMRAUFEIZEEM )R

ol FHEAERCE N FLAL,
B R B A SR RON &, S LR A L

FLERAYRRR 2 T 8L ITEM ROTRMERIAE FRIAR, 228 igk LA W EIEEFL (@ 6 mm H7), W] 2 x @6 hg
PoVERE, HEMMEEE GE2R104 [REE | =EIT IR,

- (190) R
- 160
A [
1
o\~ T T Jlef+—nu
(226) | 77
@6HT 127
’ | 4 Y
>, ]
NG 2@ '
mm - ! -
i 80
134 + 0.02
1014 : #EFLARAR
1 | ®iJs 3 | DhhetiEEH M5 RO
2 | M8 igefL 4 | WHERHL 96H7
10.3.2 424l
LR,

T PR B A R EAE TR A 1
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RiERE
EEAWIE S
e i 22 BEAE B2 19 W RR IR FHAOREAL b, TR L AR, F52F10.2 TEMRE #ih ] —5,

#H

i
s

RV 5 1 i P ER IR T, B A P R B ) (B 2 e o e
el B L EE A3 N = BHEA A 5 BT,

2 S9R0 168

Control P EER FE - o FIRRAH FT 72 AR A o B s 18 PR 05388 LR A i 25
o eI R L A R B AT RO,

o FENSAKERIZR EERRERIER O T,

o % Control &} Ril/#% JEVR BLE 25 et 2 IR 2 S0 REHE (W 1R13)7% 40 mm),
o filefR Control {1 R AP K BE7E 25

BRI

IR B EANED 3 RN AT T, SRERATpR B rTRE G B B 1, ACRERRIEYE, Fe. FE. MWELR
It ATRE S B E G E

o (EIEW. USHCREIRRRY, B ERUA AL (Pl ek |
o MHMAMIEE TR L, PP BUR SRS,
o ESPATEIA R EATRE A BRI BUE,

104 REE

WOZELRE A DO 5 D N T S S BRLIEARER B B2, 21k, SCIBAER A0 JECEE i AT DU A 2% 9 mm A SEFL

o

A P Fi A ) 1 B DSBS

P TEAIA R
o BBEFMRH I G N R E N E, FEEHRE TR
o Ix [EFEEE A IRKE M5x8 (FREESE R 8.8 A2K)
o Ix FTUEAME M5 (FREESE R A2K)

o IAIRTFLL 30 AMEKAGIH ) BB R
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SRR ERIBEEA SR MR A ITEM S22UAF_RROMEER A

ISO 4762 - M8x25 - 10.9 1ISO 4762 - M8x20 - 10.9 (1 & /£ A3 HilE 7)

ISO 7089-8,4-HV300 FA&] (H 4 1£ 48 19 il M)

e /MRACR B 16 mm 11 mm 8 ikt TR

S5 30 4K

Hh e A ITEM 0.0.420.83 H7 T Y
1 M8 1%,

FENWERE

TESEARRE T F R Bl & B B AR SR ORI B, ISR YR e R I,
o EAEARTFMHERROME LEE, SEEmieeE, DO aheEE R @A,
o HDBELELHANBARIE Ry, KRR,

EEFH

HERAEAPIERIBERES, AR NRER S, IR, HRMI03 [EHRENE | TiFE
P — i,

JoiRfEdt:
o LSS TE MM A,
o YE(HAFIEMN, FE2EI10.3 [EfRREMBE | TR .

2. HFEERBEREEE,
3. {RUBECHR LAOTHSEE E LR SRS,
4

AR 1 B,
NE 2 B DU B A AR b, BRI 2% 30 Nm,
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1015 SUBRER 2

5. FFEhREREHSRE 2] Arm Y JEE,
TEE D) ZHEFIE R,

FEFF U e 2 e TEME 2 JiT, AHER% 2y Arm 7R,

10.5 B EH %

HAURAE

HIAY A ANy A SATRR R, SRERFRBE AR rTRE S S BT B0, AURERMEEVE, FHE. FEE. ML
At ATRE S BB A

o (EIEW, USHCIREIRRERY, FHES SRR ABREE (Pl ek |
o PEMIGSMAUEAETRENRE £, PP e E,
o ESFAEMATRHE EAGTFIE A BT AR E

XA S E AR

TESHEREE T /1 B e € B B N SR ORI VR B, TS Rl HERR R e 1R 1,
. EAED.

o DR,

o [IME{EEZYIN, MFERS ARG T EE AT R E e
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RiERE
TEAL

1. AB1: TEf @A E IR e 25,

2. ABH 2: #B Control ByjEikaik,

3. IEERIZRACE GBI N, W MECRR A & R,
AR -

e PR B 22 AR A B2 19 INMAEREERFHROMIR b, AnFREEATE A,

10.6 BRI BERRE
BEIR

BB ERRERE

BRIEMA S G ERRRER, LA EHE S R

o ELEFATARDL R AFBIIE DL TEH Franka Research 3,
o HEEH AN B LIRSS IR BB 2 iR R,
o WREEMMELLHE,

S BHYERR U ERE

26102 [EfERE s | —&,

AR ATRE S IR 2 B K TAEZE ) P BORR IR FE AR AT AR T Al sl sl (AT

o  BMLAEGBEM,

EEFH

A R 5 AR SRR RIEE 60 V ROALTE b Ald 2B R,

B e i PR BUE TR, FE 20 S HRBER R Arm,
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RENRE
10.6.1 E #(H

G-

1016 - EEZES

10.6.2 4T E

X2 - %z 10

Jri X2 (LA SR NRIEIE, E 2 IR L R ARl H PR R . S A ORAERTA - BHJEEE - ARk
FERAS T R,

X2 bR ki s ARt Ll 24 V R TRBLE R N RHTRIARR AR A AT EE SR PR

B 2 A A TURRAS Y 8 $HREET M12 Ehess,

24V EIR IS ANBRE), [MSLes | WAEERE LT, AR, 24 V 5| RS e H e K HH FE i 4 500
mA,

i AR
o 24V HEASA IEC61131-2 M 3
o 15 kHz {Kimf A IERE 75
o IUBAER 1 kHz
i HH AR
o HEHETET 24 V DC ; S{HEEE R H 250 mA
o HUFHHER 1 kHz
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signal
X2.3
+24V
X2.4
+24V
X2.1
GND
X2.2
GND

=
El

O IN|lc|n AW IN|=

1017 : X2 Jvidi

X3 - B2®WA

22 AT (X3.n) #UEA RMER @, oBIFEES A fl B, SEEE

T L s | Eh R AGE 2, TEE R BERIM, 5 EE 28
R (R(TH AR REER S il 3 22 AR M B,

2 i A B AR AR s AR Heft A i R SRR R, (BT A2 Al AR L — (8PN, AN HL A
a2,

it X3 AL RS N TFHROEES, A e AR X3.1 fRtkas ARE G IREE 5, X3.2 F1 X3.3 f2fit
Fﬂﬁﬂ”ﬁlTE HERERYZ Bl A, B2 RE 12 $1 M12 di82ss, B A TURERS,

X3 22 i N IR
o [EUREERE 24V ; 55RE R 30mA

B @A p 518 n 3[%@?@%@%
EH"*HI—JE’JHK% (BRRL/RAR)

M12, 12PIN, AE{

B Acodng, it M123diRs R X3 iR

T X3 X3.1A " .

pin signal X3.1B 5 5 B

1 X3.1Ap | = @ = BaE Ik
2 X3.1Bp _/E/f

3 | x33ap ' 2 9

4 X3.3An X3.2A

5 X3.3Bp X3.2B 5 8

£ [T I 1 12 9 12

7 X3.2An j

8 X3.2Bp /\/f 4 z WRRERIZ A
9 | x31An X3.3A 3 3 B
10 | X3.1Bn X3.3B 5 5

11 | X3.55p I —1 11 11

12 | X3.2Bn /,/f " =

1018 : X3 - Z&MHA

X4 - SN RUH

T XA (LB T AOECES, I8 SR AGASE, AR A A RS 4 $HREST M12 g,
EERE G P A S E S B AR R T IRp e A DR A

SRR, FEES L FRER RO A R S,

A SRl RN AN RN G &, AN RIE S A IEC 60204 1 F1 DIN EN 60947 5 8 HIHLE.
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X5 - HEE A NEH

X5 AR AR N B b, 7 O AR BT AR I RR N R, e NS N DHCP fAlfiR#s, #RiEE
& AEEEE X5, # AURL robot.franka.de, BRI AMER AFFranka UEE /i, X5 Sy IP Arbk el 7ER% &
R,

THERRER EHORELE IP Adk 2 192.168.0/24, SEkEmE FILALE IP AZhE 192.168.0.1 TE#ERss A, DHCP {alfiR#s &
% 100 2| 150 #E A ALIEFR RS P s, thsb B THRRE 192.168.0.100 %) 192.168.0.150,

X6 - Run fEas

Iri X6 AL AN TR TR, w RS R S SRR, #5902 Binder 8 #HREFAZ
IP67 &4 620,

signal

48V
CAN_H 7 1
CAN_L 6 oo 2

[< 2PN}
reserved 5 o ,\0

=
5

reserved

reserved 8

reserved
GND

O IN|| DWW |IN|-

[# .1019 : X6 /i
o HHERERE 48+ 3VDC,
. 25°C MR E PR FFEE L4 0.5 A,
o Ik KREHEAH 220 pF,

End effector /1 RE AT L 2FRE N, NIRRT EILN B 222G rHER 5, F SEEPO
ELRNE), AT BiRA 48 V EIRULIE, (R ISUE R I R A TR e

InSEE R T HAALE, FENRATELY DhRE B A A PRI E R,

C2 fE B

C2 AR B TR AT, E PR — 8 CORMAREE R, it e nT A2 B e e B R/ A WIHE S

HE EEIEL R AT AERR AE PR AE T?Enxa&“ffqﬂ M) DHCP M P RS, e LBk Efikdsr, LA
BERIAME, IR, s AN LA SEEAS AT ARRIRY 1P AZhE#EE,
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REHRE
10.6.3 SR ThREREH

T ELE R D REHHIARF & BUERY EMC Sk,

ATk

M5 B2
1x EEAB M5
ThhEHE R

TR /s 1.5 mm2Bia ) Cu fEfl, RRED 5 AR,

3.
4.

1020 : HEHED)RE HHL

A DOREFEHIEE TS Arm IR — I/ RALERY M5 BREL, 55 —(AE 2 Bt B arAoEr:  (BlanE )&
M)

1 M5 BB 2 SR ISR TE (L&, DT D REMEfE
FI M5 i [ 1 D e R EE R A FE R A
e R I 75— D L BT UT M L AP RO 5y (I ANER [ ) S B Hbe) o

SRR RS2 VA TR A DI REME NS, D REMERE B A0 ] ARG 2 5 (AR NGl (AR
PUTER) o MG AMRITROFTA BRI K R4S B R EREOR Y, CUnRMREEM () .
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gt
10.6.4 #E48

Arm SRR, BXRUS AR, SMOE AR AL S A E AR B TR IR S
o FRMURPEFIEMAER miHERL (BEH)

o HEEWLENE (WD)

o HimAnshiEE, (EERIRE LA TSR (1))

o HMRIES, AR, S hE] 5 — Yo A/ SRR TR

EEERIE

BT
. b

HA Franka Robotics #2ftAIIERZER 48 e H THUE Frisil 4 2 [B) i E8 SOE £,

BF
1 /NDHERE RS (REEAL) BN X1 b, MRS — A TRAR SR A B 5,

1021« R A
2. FEEHEBRE R AR AE BIATIGE Sy, B S A R
3. JHFEBE, MR T, WRURS IR,
4. JERFRRIAERI, HHEEEERRS i (AUTEAL) BRI ERA A E R g CL i,
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21022 : JHUEERR BLPE I AR AOH BZ

A BB
BT
o HROSHIBURLEE
R
1 FeLREEHREE R,
2. SMEBMENIEIEHES X4 1R,

1023« AP A

3. FE I BE R AR ANT BIRTIGE Sy, B B A R
4. MFEE,

TR BRIELEE (F18 Franka Ul E1TH(E)
AT
o JrmicE (FERE114 [¥IRERTE | L)
o BCfi RJ 45 HIEEGHY CAHARERR (Rl E)
352
o N CORNEESHEE S A1 T A Arm JECEER X5 8L
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1024 LA ERGE

R IR AL

EEFEH

I

RS 7 R ) B R [ 8 R L) C 14 Jdidiegn,

FRFRIAEEEAASR © 50 - 60 Hz
fiLEFERR : 100 - 240 VAC
BEHRFE : < 10 mA

FRHL
o HEBFIEIS
R

1. KEBEFGERE Control,
2. W EIEGE R E B AL,

EEREEE
A RAEARSOE AN A E,  DIBAR AR AR, sliadntd 1 8HE 2 301 1R B (IREE IEC 60204 1) fHFARTE
fFik, GEEMA7 [RERREEBRME ) =
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ZERR

1 R LR PR EE A A AT RE i BRI RE,

R G, AR, BUEHRR. FEFIRmEUT SR,

o TECREHER(E T RUEER SELV S BLRGTEHE(S 571 & hRE,

EEFE

MEHASE
RS FE IR ER AN A, AR T ERAEE, FTREEE AR,
o HEBEEE T AR U SELV BCBLRREEE R B R,

EEFEH
AT EHRE
R BN O SRR R
o GEZEH, JrEsdEEEEER,
o HLEEHRAN R MR LI R T RE,

EEHE
PRI E A AR
TEREBRE T, N7 A HnE iz s B AR AR ) TR SR i e 1 L BRI PR B,
e & Franka Research 3 EREZIFEIRULIEGRINE, G520 RE s BAFEME,
e & Franka Research 3 HHEZIFEIRALIERRIE, F5270EREE S BRI T4R,

5 FRERT Y B R LAk 1

Bl ZE s
o FEMMAYERRGUS IR EE AR PRI ACE (R OREMHER)
oM%K FRAARFELERS | S EER (PO aEHERERN)

352
1. MG ERUEAY B 2S IR AL EE BER X3 I 1
E19
1% 5 R L B RO VC RCE e fai b 28 X3 IR AR B (R IGIE. (R ORI HE )
BEEHL R X3 HE,
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[6.1025 : (RAGIETE (k% Balshiin 5 1Em) Midibe
2. FEHITENEEAIE AR, RHESAR SR A d e R,
3. MTFER

HEZ 2 ANGEER, 528411 ReeE ) =80 TZemA ) 55,
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Mo, FEMECRILZZRIZ AR (R, ik DU ARl i B O

R02210/1.5/ZH Franka Robotics GmbH ©



RiERE
BT HY R R A e RRRE

B
B Arm IR AR JE g
o (EATAIEEEATERR TR Frf R AT RERYFEME, FHEREE A SORERNAEE] O RER,
o FEOEHER FRERHRETR,
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JIR ek i A
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AR E A FTRE S E AR, WA A BRI,
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X I BRI A
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o FHZMEMAL NERE,

o AMEFEEEEMIN, HFEE VLR A B R E R A

i AR OFE
#5BI5% Franka Research 3 i Adff #5X, F5/F Franka Ul 1) TR%7E) A TBEIEFTOLE) ThiE,
Stk

o RURBITERFIM LR FE LT,
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SO RIGHITERESE LR T, TR TEE M TP aoERu,

R02210/1.5/ZH Franka Robotics GmbH ©



1. %A Franka Ul B9 &,
2. H—TRE,
3. HE RH .
4. (REEHITIE
a.  TEREAGREHH : Rt (B EEEELRE) i,
b. TEBITH : & F BEIRIE LSRN , SREIERAN.

TEHE FICEIRIRY, FE G A BIBEEIRESS, MRS IER [ERT ) H e FREEE S
FEB BB A,

ARG EFE Franka Ul (REFESTHERIFEHR, ROGBIFRFRZ 1 b, AURIERE T IRERE S THEH] Rr (0 2
MRENBH, REE 5L ET T,

o0l Network

@ Users

< End Effector

&% Modbus TCP

@ System

4 Franka World

@ Safety

[#110 .33: &7

2. iR TR

83 Dashboard Fronka a0y 100 Oisabe Robot oficton Lihes e 1o

ool Network

@ Users

& End Effector

@ Calibration

&2 Modbus TCP.

5 Software Updates

@ Safety
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[&10 .34: &ifiE

3. TREEMRERARHE, (R x4 BRARREIIEER N (REARiEA )

8 Dashboard R 100 lasbe Rkl i scn Lghes o s il

ool Network

A Users

& End Effector These logs provide readable insights into robot activity.

@ Calibration

&% Modbus TCP

@ Software Updates

? Safety

10 .35: 7 HLfif 84

4. FELE x4 FREBIGHEIEIE A (FRAHRIHE)

SETTINGS

B2 Dashboard rnmaan 100 [T — w00
atll Network
rese o : by our support teams T o
) Users
€ End Effector These logs pravide readable insights into robot activit
@ Calibration

&3 Modbus TCP

@ Software Updates

@ Safety

[#]10 .36: x4 S i g i

5. FRERERAEL, FRERMAB IS A (BT
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SETTINGS

B8 Dashboard

abll Network

@ Users These logs are encrypted and used by our supgort teams, They are not user -readable.

£ End Effector

@ Calibration

&% Modbus TCP

4 Software Updates C

@ Safety

1810 .37: R A PREE BT

6. BEBIELLI ORI (FREATRE)

8 Dashboard Pranka a1 100 L T ——— 100

ol Network

@ Users

& End Effector These logs provide readable insights into robot activity

@ Calibration

5% Modbus TCP

¥ Software Updates

@ Safety

10 .38 : 7EMREMALT BUNEML LB i

7. BEEIO A ERUT (BUT)
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ool Network . .

System Logs (For Support Use!

These logs are encrypred jpport teams, They are not
@ Users.
& EndEffector

These logs pravide readabile nsights into robat activity.
@ Calibration DOWNLOAD CYCUCDATA B JOWNLOD EVENT DATA &

Factory Reset
5 Modbus TCP

Warning: This will reset the i erested tasks 35 well o—
i - e afte
Systern reset I your syste|s Consult the Franka World manusal for more information
TORYRESET &

&% Software Updates
Maove Robet to Pack Pose

@ Safety Warning: Plesse

Legal information

10 .39 : FEFI T BT B e LB 4 ot

8. [Effds NERIDARLE L TR x4 (B =UR )

Pack pose not reached.
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appears,

610 .40 : Hds ANTEAm AR T E) U L8 i

9. Abort Move to Pack Pose $#8f (B THL=)
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B8 Dashboard i a0 ety <ameissioning. 180 integratin sei 1a0

. 180
oill Network
System Logs {For Support Use)
These logs ped and used by our suppo . They are
) Users
DOWNLOADSYSTEMLOGS
& End Effector Public Logs (User-readable)
These logs provide readable insights inta Fobot activity.
@ Calibration cvcucoam & COWNLORDEVENTDATA &
Factory Reset
&% Modbus TCP

Warning: This will reset the system. Your configuration and created tasks as well as all installed apps and
features will be deleted. You should have access to your Franka World sccount and upload 2 Status File after the
rest if your system is not anline. Consult the Franka Waorld manual for mare information.

#5 Software Updates

@ Safety

10 .41 : FEPI TR PSR BB e L8 e

10. BEYEI @R LS ST

M - BUT S BRSO L

SETTINGS

Move to pack pose completed

v/

Do you want to shut down now?

10 .42: BEIE| CL LB 5E R

TR
JoiRpEdt:

o HRER ATREIRERER L5
352

1 fTRE T
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FEHI LR
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FIFFHLER AN EBIREY, BH Y
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AR sS4 A MR 22,

11.3 HE-EFHRMORLIEFAR 3

11.3.1 R ARKHBRAR
FERIR B FORIRAE RO TIS BT, FER RGNk, AT Y B B,

IR e e T 5% A5 ) JR B
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o BERRUHUTE LEIFTA I,

o HEPAfGIRIE,
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ISGERIERER, BERR ARHE LT B, WESRAENERE AR, Ak, SHB—RERE, ERLUETRE) A

It r DINERF FEIRED B b, BEBUTILERIE, SELIR T A BT
1. {f Interface #&i& IR Franka UL,
2. mifE TRRE] .
3. ##H % "Dashbord"
4. i TEUR HiaB 5 TEXECUTE

& SEEPO X ERABHRE, HRERT RS BRmEdTa LritRes
AR R, GRS, B, FRERCRImE TR A,

o BMTRIE AP (ke |

o EEEFAARIITE, LABIEMERYE,

o RHE 10218-2 EATEBRAEAEEE, FEBEETIWMAOIEIR, EMAIE . 68 SRR/ s B R T

HE& KRR ISR,
11.3.2 EHAIH T 2 TRE
Lz AThEEThEE LA E IR, AR Moz 2ThiEE
LEThEE HE
BRI 1. TERRSR ACRBUIRE, 2T B Ik,
2. HBERIEGHE,
AR 1. 7EMATMEEREY Pilot-Grip IR LETE
PR LTI,
2. TR, S224L T Pilot-Grip FOBRE) ST,
PEEN LTI,
S R 2 1. FEIRATRS I FR D AN S0 Bt i A R 4 BT
PR LTI,
2. (ERIRRITIEIE, SEAH T oMM BT S i A R 6Tk,
HEN LI,
R BE R X3.2 80 X3.3 AR i 1. BREhBARE,
2. AREEE ML 2 THRE R A R
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. 12 {1 A 72 RUBI A ] FE e e R RS L R
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R02210/1.5/ZH Franka Robotics GmbH ©



E3(

1

BRI A ERGAEENE Y, BB 47
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1133 AR REFIE
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JEHRR, FERARBI TR

o HRAUSIHEREAIEL SR,

EEFEH
MEHRAE
B E R ARG E RS, mIREE IR BT, TR EEREL,
o EERSE/RNEI THEMNREE LEKE,

HEEFH

5 TGS IR HEhiy, B S8R LR N & TSR G, % Ban R By, B g 2 afs

HEEFH

RS IR, Arm FTRECREMMES CAE, R TRBERHENIE ST, S@meE A,

EEFH
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Setkfief
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1. (HELFREE 22, e A a5 [ BR BT 1S i AR

2. (MRS5S FER B EERROALE, Fa0ERR L8 200 mm,
3. RERAEL

PEAREH ENARTE TIRE,  Arm PSRRI 58 R IR,

11.4 ¥IBRERTE

1141 EEFERE T E EE
AW PC, R BRI B TR T N S A B R S R R e A
TR

o Tt PC, HEiAERS SR ERS

o ZKHE¥STiE

o fEHTEE AL 1280x720px, #td# Full HD (1920x1080 px)
o ZENBYETIRE, AR ER,

o FEEEMFTINVBIEESS « Chrome, Edge. Safari 8¢ Firefox

1. i CRHE AN th A% B E R Arm base i) X5 8288, BHRURIAARX E ST i,
IMEFEAIE A, 523106 [EGHEERRE | &,

2. FHEL%IE DHCP HENRAS IP Arhk, EHEE SR i ki CLRRE) DHCP 1= i,
— HBARY Franka Research 3, P frtibgh&r H B/ HL.,

3. EATEZERIHE RIS,

4. AR URL : robot.franka.de

5. 1% Enter,

BT Franka Ul 9761,
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HIRERE) Control 2%, WZEATESRME PR EIEATRE, WIAARE G HUREN EURIEE b, e S B R 2 X
R, MEHUR LI E,
FHEHATHIMAHERE, F5EBUT11.4 THIRERTE
ERERENE KE " ARG TS HET
1. BA%A Franka BF5E 3.
2. A TF%IURL : robot.franka.de

=  Franka Ul i) "First Start" (EvkBXE) MEERIBARIE, AR EAHENHGES.,
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3. ERBRIFEXRS|TEREERS A IP ACHEAGE, TEEMS T, S OTHIE R,
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= FREN R B T BHRL,
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®© 000 0
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PN W SRS, TSR E T DHCP T P imsitEl T B E,
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Register device with Franka World
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.115 : Franka World registr ation

AREFHRTE Franka World F:fif#s A, DU BESE 5170 Apps,

B SRR TS MRS I, KPS S HEBNTE Franka World 3£, WARE R T A iR W FoaT e i
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MR ANHIRR ELE Franka World i 5ERY, & A8 5685E BH Y Franka World,

LR HE I F2 AR 22 Franka World iRF GE2EI5E 14.2 = M EUEMRAAZhRE] ),

1
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e F TFl SRR A,
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ey
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AR ot RO AT E RN ER, FH2E014.2 TEEEREX f1 ) =i,

= NP B ROHE T B L
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BT | EEHE",

9. H—TF T2 A,

= JHRAELER ST TN Web Ik T,

© uonsunse End effector
Q e P ;
© rronkawor off

O v Select End effector
(4]

17 RERBCRG R

BB SR AL BN IERE, BEWLEES R EERSNES)

ARk e B BRI VERL I AN IERE,  ATRE SRR B N MRAE A E, SRR SR TE AR R
NHLEEREIMT 2 rTREEEEUEE, BIABERE, R &R,

o FHBSUBERIRBUTARIIACE,
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B
o GEARERERY App BERS 1BHUZS —(# Franka Research 3 i, aiMeiii&imByT RS
Fic B AR B (R — 2,

FEAIRG R AR, 1ERIRBITAREI R i
TERFFEHA I T ETFA, FHa, W FIMIRLSZ 45,
o BTN AP (nkakE) |

o I ERAA IR LI IR,

o IRHE 10218-2 AT IRAFAEIE, FESEETHWAAIIER, BRI R, i SRR/ S A
B AT RE R R,

o FEZNTRAEIER VB BTN (INET) ZM,

o RUERNGEEZBMARGHIT S, RARBITLARmPITE, (R ) EETRES/EERIKE
I A EHUT,

10. BERkas A A0 IR RSB T4,
I RSERA LA T, GATE MhiZhRER g THE) o .
AN RAEELZHE Franka Hand (R 2 f&omcids, hfe FRIADhRER %% Hand) .

HEEHIE
Franka Hand & i a8ashéas Ao

I SR AR I S R G B IRIRE TAOMRE, GH1E ThiAURE s A ER) , RERIE
SCEFRAL TR AR EROBUE, 05 A B T DR ORGSR,

EEFH
&R PT L BT A AR AR A B E o

11, #e—F ThERB) MERBEmARYIRE, B, WAKRSEROIMERD, IHE TR A YENR S8R,

= fwfesri DESK @ SUREMERBIE &, TH LAKERRUR St § K ess,
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11.5 &5 Franka #%I4+m@ (FCI)

87T Franka Control Interface (FCI) #/EHLER A, MI(EISE 2245 FCI-Feature, fnSPeiss FOASZeds, Hi
FAE Franka Ul -> 3%7E -> R#t -> CUREETIRE N A, MBIRTERR, FCI hREE{ERIbAMIENR: B Bh 2, 1R FCI

WAL, R LUE PR Franka World TEBTE Control 228,

#2751 Franka Control Interface (FCI) #E6iB§ 88 A, #R/ESSE VTR ORI S BERIEH] 25 E 1Y C2 - Shop
Floor #8535,

HAZHE C2 - ThpEsas, Faedi FCLEITHEM, e AR LR X5 - BE A\ R B &
it} FCI ZhhE,

C1 - iR

C2- Hifuli s

118.FCI f F A8 5 iR

11.5.1 52 E %R FCI # 4| #ER%

R ArpoRae IR B 1l FCI A i e s A BRI EZE, Ktk SRZVEERE(E TRk PC BL Control . R} EL2
AR, ASEE SRR A AT $ S Ao A U A S

FEEgE FCI AT ERIE IR 2R N, R SR Linux /E3ER%C (40 Ubuntu) /Y PC sl RL R B S A
SRAGE,

RS

o TH PC. M Linux AYZEFEAL AR

o LKFEHSSTIH

o fREHTEERAK 1280x720px, ik Full HD (1920x1080 px)

o REERMIHAVBIEELS © Chrome H Firefox
Control FIZH) TAEGG MR E 2 HEBUE R — MRS b, S B A0 7 15 R I RFAR IP AZhk, FHRIRERES TP (T /e
TEAZHEES R CAME T, (ARG THIME -

TAE R il

Hik 172.16.0.1 172.16.0.2

A 24 24

Control A7k (172.16.0.2) UL FEHifR 2 <fci-ip>,
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B TEMENERRE, Btal %A https://<fcii-ip> 2617H Franka Ul, RiBES7ERIE IS H B REEES

Control 8RS AI7EE B BRUREE TR E, TEARTZ I, BrLLS AR Rs AR X5 - HE 2R

WEENERE11.41 EEFERAEN T & — i,
R ERREEN L, #1EM [C2-Shop Floor network] #% &+ # DHCP-Client,

SETTINGS {15 Frémmdn =

Jo

X5 - Robot network C2 - Shop Floor network

omcpclent [

& END-EFFECTOR

Current network status

@ FRANKA WORLD

& 119/ ¥ % &
BULE, B RTLAA /2 FIREB IS LAN RIS 1P BE.,
BEgRAE, Wik A
PRI, (TR Linux (I BIORE A B E,
BEEE IR

AFERIALTIE Ubuntu 20.04 LAl AEEMAE N mREFFE P Aokl a0 R A a1,
Ubuntu ‘B 5§51,

LU S Bk AR T, A RER, S I AoRE s B

B, BE MEEER) TR, REUREMANEBGER, R — TR,

R02210/1.5/ZH Franka Robotics GmbH ©
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T WiFi
9 ) PCI Ethernet B
® Network

(D w— DHCP
Bluetooth °
&% PClEthernet Connected - (@ Background Fa v E
Pvd Address 172.16.0.1
DHCP B2 Appearance

ess fe80:2a7d:94a7:522¢:b68d
* Fa 0 Notifications Hardware Address 08:92:04:05:15:C5

Profile 1 ) search

wired o
Wired .
i Applications
Turn Off Profile 1 o
A Privacy
I Wired Settings I
& Online Accounts USB Ethernet i
¥ FE-Guest »
<2 sharing
@@ franka-dev » DHCP )
71 sound
B off » Fal <]
i Fully Charged » D Power
wired Q
&) Displays
O Settings
0 Mouse & Touchpad Profile 1 Lol
m Lock
@ Keyboard Shortcuts
O Power Off / Log Out » VPN 5
(@ Printers
Franka.dour/ON - o~

1110.Ubuntu - Z K8 #Ei%E

BT, T IPVvARERSIER, KTiksoEs T8, REEATIIE,

Cancel DHCP Apply

Details Identity IPv4 IPV6 Security

I1Pv4 Method Automatic (DHCP) Link-Local Only
© Manual Disable

Shared to other computers

Addresses

Address Metmask Gateway

172.16.0.1 24 ]

1111.Ubuntu - i /E#1E IP

B AHE A DHCP, &R -~ EfEE 2] DHCP falflkgs (40 Arm JEJE (X5 - Robot network) FHEfEI iR &%)
B, B BSALHE, B S EE R FCLRE, AT LU 5 =km] £ 2/ (DHCP),

AP EAPA TR (R, BhE T hADRER T ROERA S, BUERERL T AL R TARd B s
}\o

LERRENEES S E, REIESEAGRALA) FCIRRE., BUTHERSIATL. ABEFHIEIREAMIE,
WEBUERAR, AT LIZ i s T RYE AN <fi-ip> A Franka UL,

=111y

11.5.2 7 Linux T{Eih_EE&E libfranka

& Ubuntu 22.04 Pro sl BERTIOMUAEI TR E, FEELRUAT, Ubuntu C2AEATFRIY RT B0, (HATREG
SRR DU R

ANEARE R Ubuntu JRAIZ A FRALRINAZL, HILAZETE libfranka %l T 2 AiiZess,  RIREA0 Ak T B 42 ) Bl
VESERE 2 B 1 kHz o RIS BS i,
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X E libfranka T2 WifE 255k, MAFRRERIT, BUTHE, EFEAE Linux BIE LHEA 52 Tadming HERR,

& AT LLg i Franka World 7 FCl-Documentation HHEE] 2 &,

&4 PREEMPT_RT £.0>
H—2, MR Ubuntu AR ARZHE RT #0, RIMZHZAE PREEMPT Real-Time #:0, %1k, F#7E Linux PC i)
TERRRE T ST RTRRORL AR, ARt FP R HA I

EEFE

I

PREEMPT _RT #0043 % NVIDIA — A7 BREHFE,
LEEL BN

HEFE

I

2 TREREMA A S RFH BT EMRE, FEFTBH FCI R L ERFASCA I RO P gy 581, SRE A LA 7ER it
BT,

e TH
EEAIERRMRME, FELE Terminal A THIFS :

sudo apt-get install build-essential bc curl ca-certificates gnupg2 libssl-dev lsb-release libelf-dev bison flex
dwarves zstd libncurses-dev

SRR B TR A AR, B R BIHR S HVE B AAE F A RRAS,

| uname -r

BIRFHE AR 2 NS E L O, FE2E
https://www.kernel.org/pub/linux/kernel/projects/rt/, FAf 1R BRI I8 B A A AORRAS,

Franka Robotics JIZHIRA< % Ubuntu 20.04 19 5.9.1, L FZ2tE8 BRAN LAY 2 JERE,
i T Al a8 N R IAEIE A,
I RAEE T ARRINMAR, EEERRSTTHAOMASE (5.9.1), LG IEERENINA,

curl -SLO https://www.kernel.org/pub/linux/kernel/v5.x/1linux-5.9.1.tar.xz

curl -SLO https://www.kernel.org/pub/linux/kernel/v5.x/1linux-5.9.1.tar.sign

curl -SLO https://www.kernel.org/pub/linux/kernel/projects/rt/5.9/patch-5.9.1-rt20.patch.xz
curl -SLO https://www.kernel.org/pub/linux/kernel/projects/rt/5.9/patch-5.9.1-rt20.patch.sign

SRAR i 5 PR T Bk

‘ Xz -d *.xz

o
THEFERIE %, EETRETMES E RS E Wk, &P BRELE Linux Kernel Archive,

EH TR TIRE :

gpg2 --verify linux-*.tar.sign

gpg2 --verify patch-*.patch.sign

A RFTA AR EMREMERS, BB T SR FE SRR B R IE.
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$ gpg2 --verify linux-*.tar.sign

gpg: RE [linux-4.14.12.tar] FAHREEE

gpg: fti/fl RSA & ID 6092693F fEAFFEMEUERFH] 2018 4 1 H 5 H 06:49:11 7%
gpg : ’KH [Greg Kroah-Hartman <gregkh@linuxfoundation.org> | HYE4f% % [unknown]
gpg : X4 [Greg Kroah-Hartman <gregkh@kernel.org>" [A%1]

gpg : X4 [Greg Kroah-Hartman (Linux FZ0FEENR % E ) <greg@kroah.com>" [unknown]
gpg: WARNING: This key is not certified with a trusted signature

gpg : BAMREEIR AR,

TEHRFEHC - 647F 2865 4894 e3bd 4571 99be 38db bdc8 6092 693e

528 Linux Kernel Archive, LIBUS T £ [ A &5 )& AR,

AR EIGERR, AP R B T R B ERIRR

$ gpg2 --verify linux-*.tar.sign

gpg: RE llinux-4.14.12.tar| HHHEEEE

gpg: f#/H RSA &8 ID 6092693F TEAF-IEIEVERFH] 2018 4= 1 H 5 H 06:49:11 #EfTHE
gpg: Can't check signature : %A /AR

TSRO T, eSS T,
Ak, FEE "tar A0 *patch" fEH TG4, WAL ST EASHRIE FHEER 1D,

’ gpg2 --keyserver hkp://keyserver.ubuntu.com:80 --recv-keys 6092693E

RN
T EAR R T IEME TlieR, f2ust v LURRBENE I ARRS I & S AR =G
Ak, FEFAREEA T YIRS

tar xf linux-*.tar
cd linux-*/

patch -pil< ../patch-*.patch

o PR 5 BUAS: B AE R N4 7

| uname -r

|

% TR RIRERZ DA A I HERE AR, 3516 T — H DM RESR IESE BB O AR, % Tuname  -r
1 BB SRR L,
I cp -v /boot/config-$(uname -r) .config I
BAEA AT LM F AR EAE R THRRBURSIRRE, AL, FEPUT NAIFES -

make olddefconfig

make menuconfig

5 B S BBV T (TUI), 7T LAE JERR e S,

7

R02210/1.5/ZH Franka Robotics GmbH ©


https://www.kernel.org/signature.html

E3(

1112.TUI- /i

o fFEMA /A FEEEATE R E] (General Setup) > [185E#] (Preemption Model) i /£
PG > 5221854800 (RIBF)] (Fully Preemptible Kernel (Real-Time)){# {135 5 gk, %77 LA
PR R B I a4 B Y Select, TRIEFZ T <Enter> RN A%,

o BB IR E A <EXIT>, KL EEHL T <Enter>, ERIEIF|FThig

o HifFiL¥ = [CryptographicAPl] > [Certificates for signature checking]l ({7 AV B % JEESi)

> [Provide system-wide ring of trusted keys| .

o TEHETE [TEHRZHBABAEM X509 &8 , /%% Enter, Hm L& HRIMARE, 7642
RH# [debian/canonical-certs.pem] , SREHEIEE.,

o HifFEFE [CryptographicAPl] > [Certificates for signature checkingl ({37 AV B & JEE i)
> [Provide system-wide ring of revocation certificates] .

o TEILEEE [X.509 B NETELBMARKEL HEME) , A% Enter, Fiw E& H B AL
. R debian/canonical-revoked-certs.pem| , SR HHEE,

o MR ERIER .config T, R HSREAE (TUI),

B2 B RS A e D e, RS R — T RAERE, "nproc  Tévar€r H B a5 Ay
ZHPUTHARIE] -", LMEM CPU LAUR AL DB, EE i, S8 5 8RR B 5 agme i,

I make -j$(nproc) deb-pkg I

B AT LA F TS 22U BT TN, IR AN EEREE, %ha &S header Fn
images &1,

‘ sudo dpkg -i ../linux-headers-*.deb ../linux-image-*.deb ‘

o BEEHEL
FORRUINERIRGL. BUE grub PREKEE B &Y T DIRRIUR T 2 e nOR% O, 3T EE R IR AL
., HEAE FAHES

uname -a

‘B S T 6 PREEMPT_RT FiE SR ORRASHEE, LA, /sys/kernel/realtime JERZAFAEN B & 8T
My,
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o INEBRIEERENETLLAISERE, 7528 [Cannot boot realtime kernel because of Invalid
Signature] ,

o MUREEHTENL, FHFICIMBRLIE K b AT AR Bk

o UEFRETAIE BT AR PR RN HERR

HENF T PREEMPT_RT-Kernel 2 1%, #it8—{E4 % realtime WORERH, 7 HEEH] 25 A HOBE 2N
N ig =S

AT LI A 5 H USSR B 40 8

’ whami

sudo addgroup realtime
sudo usermod -a -G realtime $(whoami)

SR 0E ) T HIFEABARL MNimits.conf] 1EZE :

sudo gedit /etc/security/limits.conf

SRR T BRI R RGBT 8 BB R, A1

@realtime soft rtprio 99
@realtime soft priority 99
@realtime soft memlock 102400
@realtime hard rtprio 99
@realtime WERHEJEHE 99
@realtime i memlock 102400

PRI E RO A RBE AR E,

%24k Libfranka

— SR AR R LA TGRS 22225 libfranka, F4F, WA LU# A ROS-repos (<Ubuntu 22.04) 8¢ ROS2-repos
(Ubuntu 22.04 } HHREAR) 224 libfranka,
AT LIE  Franka World 119 FCl-Dokumentation Bk B — Ho 1 8h,

2 TRERAEE A M AR ERIT 8RR, S54TEE FCl AR EERBASUE R f S 41, SRERAL B AE R Sk
AT,

TEEIFUAGRS ST Y libfranka 2R, FEARSRZCHEEEIA 1 libfranka F1 franka_ros LIREG &2,
A, FEERRURHEEITLL TS -

sudo apt remove "*libfranka*"
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o Tk

ZZHE libfranka, WS FHURMCYE, 20, SR TAIG S5

sudo apt install build-essential cmake git libpoco-dev libeigen3-dev

SRIEAE GitHub 428 libfranka TiRlsUAAHS, AREHRIR S, ik, FEHEM FHIHES

git clone --recursive https://github.com/frankarobotics/libfranka --branch ©.10.0

cd libfranka

o Rk

Kt%, LUTHESEAE H Al H $E7 build BEE, T [CMake) $RA2ACHAE build / HEIER,

mkdir build
cd build
cmake -DCMAKE_BUILD_TYPE= Release -DBUILD_TESTS= OFF ...

cmake --build .

IR libfranka Debian B, 21, FE/EEST "libfranka-<version>-<architecture>.deb" &
{-E9FRTR B #kH i A FEIE S,

cpack -G DEB

SRIRAH TSI A2,

sudo dpkg -i libfranka*.deb

libfranka BifE L2 A/ E R NS b, 3 RT A% FCI PERIRE S A,

11.5.3 E#58 &R

ROt e/ 220 libfranka 2 1%, BEEMEIT/EANG, &M, FEMEEMRER A EYERIFE Desk HEH FCI, i
AT libfranka HFEY#iH] "echo_robot_state",

A libfranka ROEESZ HE%, AAE Linux BT FAHES

./examples/echo_robot_state <fcii-ip>

PG e e A MRS A H RTAOARAE, MRtk FBhR .

{

"O_T_EE" : [0.998578,0.0328747,-0.0417381,0,0.0335224,-0.999317,0.0149157,0,-0.04122,
-0.016294, -0.999017,0,0.305468,-0.00814133,0.483198,1],

"O_T_EE_d" : [0.998582,0.0329548,-0.041575,0,0.0336027,-0.999313,0.0149824,0, -0.0410535,
-0.0163585,-0.999023,0,0.305444, -0.00810967,0.483251,1],

"F_T_EE" : [0.7071,-0.70671,0,0,0.7071,0.7071,0,0,0,0,1,0,0,0,0.1034,1],

"EE_T_K" : [1,90,90,0,0,1,0,0,0,0,1,0,0,0,0,1],

"m_ee" : 0.73, "F_x_Cee" :[-0.01,0,0.03], "I_ee" : [0.001,0,0,0,0.0025,0,0,0,0.0017],

"m_load" : @, "F_x_Cload" : [0,0,0], "I_load": [0,0,0,0,0,0,0,0,0],

"m_total": ©.73, "F_x_Ctotal": [-0.01,0,0.03], "I_total": [0.001,0,0,0,0.0025,0,0,0,0,0.0017].

"elbow" : [-0.0207622,-1], "elbow_d" : [-0.0206678,-1],

"tau_J" : [-0.00359774,-5.08582,0.105732,21.8135,0.63253,2.18121,-0.0481953],

"tau_J_d" : [0,0,0,0,0,0,0],

"dtau_J" : [-54.0161,-18.9808,-64.6899,-64.2609,14.1561,28.5654,-11.1858],
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181
"q":[0.0167305,-0.762614,-0.0207622,-2.34352,-0.0305686,1.53975,0.753872],
"dq" : [0.00785939,0.00189343,0.00932415,0.0135431,-0.00220327,-0.00492024,0.00213604],
"q_d" : [0.0167347,-0.762775,-0.0206678,-2.34352,-0.0305677,1.53975,0.753862],
"dgq_d" : [0,0,0,0,0,0,0],
"joint_contact" : [0,0,0,0,0,0,0], "cartesian_contact":[0,0,0,0,0,0],
"joint_collision" : [0,0,0,0,0,0,0], "cartesian_collision":[0,0,0,0,0,0],
"tau_ext_hat_filtered" : [0.00187271,-0.700316,0.386035,0.0914781,-0.117258,-0.00667777,
-0.0252562],
"0_F_ext_hat_K" : [-2.06065,0.45889,-0.150951,-0.482791,-1.39347,0.109695],
"K_F_ext_hat_K" : [-2.03638,-0.529916,0.228266,-0.275938,0.434583,0.0317351],
"theta" : [0.01673,-0.763341,-0.0207471,-2.34041,-0.0304783,1.54006,0.753865],
"dtheta" : [0,0,0,0,0,0,0],
"current_errors" : [], "last_motion_errors" :[],
"control_command_success_rate" : 0, "robot_mode" : "Idle", "time" : 3781435

[#11 .3: "echo robot state" it #ifsil
libfranka API 3Cff (https://frankarobotics.github.io/libfranka.) HRfERE T £ EHRAT,

AN SRR R A GERE, FEET ping HIRK, WERRE FCLRAMRUN, LIRS ARISEHEMRFTBE,
FEPUT ping MR, FHEA FHIaGEH

ping <fci-ip>

an st R, MIEBIHLES AR ERBERZ RIS, sif (EIREMBOREREL 1P il BHH#11.5211.5.1
ERFEEMR FCI HEHIRIMEER | =T AT REINREMLE,
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11.6 ABFERAR

BRRUHE IR A 1%, MEBIESERTHEEDR IP ALHEAIENL Franka Ul, 203 g Dodi sl A JEE L8 X5 -
R A, RAIRIZEE robot.franka.de MR, BRAE AT LI RIAEAS R B 7 222 Franka Research 3,

1. an AR Apps Pediltas N AARFE, BIFE AT LATE A BTy Franka ul T,
He— ER B EFE R EE2 B0 "Franka UI'",

2. nRAEAR @ FrankadZH R E (FCI) #EHIALES A, MTEZEH] HsiE FCIE L,
BRI — &, 1ETEFrankafi P St iEIFT T Desk, RGP ISR KR, FHEERATE LA TH
171, IHEMIEET NEE FC ) S FC R,
TEEAEBRLG, MR ATLL%EE libfranka B2 ROS-. ROS 2- 8 Matlab-Interface {#f FCI ¥5451F Linux ¥ O 28RS
Ao

25 AR FERI SR 2 59137 AR SR RIA I (FCI) " #40,

EEGEA FCILAFE, Fes N AR FREE BRI HEkR, %5 Control RifF ) C2 - Shop Floor #8E&:d 42
TR,

) FCIIE, ML e e A BAY X5 - Bas AR PERI R & A

11.7 FAEA M EHRE)

R EIRETE, HEKmPIT LR

TEFFF At I G TFAT, TR, AR A RS2 55,
o BMTRIMEAPEL G (nkakl) |

o oI ERRA S B LA IR

o RHE 10218-2 MEATEBEREAERE, FEBEHTHWMAOIIR, EHAIE . 68 SRR/ s B R i Rl
BE B AR R

[0r5:

g R R ERE, R e e BHA,
{74 Ay B FSEE~ Franka Research 3 4522 Ra R,
FHAERAR Franka Research HYZ2 4221 3.
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1B
T
1. BEBAfERE,
2. {EFranka Ul /7, EEMAFRERE TR , KB T,
L RAHFAL R B,
Franka Research 3 /5 /513,

HHTRIE)

BAPH Desk HAORME, SfFmEERIRE, BAPH Control LAYEIRBHRE, Z54F /2y #i1% 5 5 97RIE) Franka Research 3
. HEEPENE) Franka Research 3, BB e aiy mrt) FEIRBARE, Franka Research 3 1 BT REN,

Ry RETL RSN AT BRE, SRR IR E R RIS

¥ Franka Research 3 #¢ & IR B
T

1. BHEKTAEZER,

2. HifE Franka Ul,

3. (EfAIFELhRER IS TR .
KA,

4. [ PR a5 1 O FERBA B,

5. ¥R SR AL HH A,

Ry B BT RN, SRR R T

Franka Research 3 £/ ),
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ReBREB/ETE
12 REeHE/EFE

412 TREIMADRREMRFARROEME | HEANE, B SRS BN EERE, PGk ANB#EA
fabalmik, 28, EREABERR ALY, & AMHBE Ry, VIR RN A4 el i,

HEITRBREE 12, HRER A2 2N BTV E B2 AEERR N SRR T VRS AT I .00 B 22 A Bh AR T I,
HRHE 1ISO 10218-1 fH¥ERYBEsK, Franka Research 3 filfi T —ZFE4: & Fnta e b asn 22 15 5,

AR HTRE B LTI RE E RS R 80, RIFEE & BRI A2 %, Franka Research 3 W] LIEEAF A A H#s Ay
B TR, WiEFRE— ST 2Rl E, (LR, MRER OV REEN L aThbe, QWA
FHRRRERS 28 ARRESE BRI, 7E Watchman HEHLE 4L ZhiEE

12.1 sFEH

Watchman /& Franka Web 1# 175 /11 (Franka WebUI) fig—F& T.E., JAYE Franka Research 3 F# R, &7
FofmeE 22 Thhe, ZREDGEr ZEMRIER, M, SLERI e LA AT, Flan T#E) Fo [
TAE) , EHAEHER N FFEEREIRE ( THRAZ) Fn [T ) WOJRR R BT B e F i,

LA ERTEH L EEER TR, ZaMEE & FRANKA RESEARCH 3 I =f{# ] A H#E .2 —, Hifhf
P

EAEPIE R EER, WEENEA, E2E5 ARTMAE | —%, SHBMAAINERE UGN 2 E
BAf, (BMERAITRETM RN, RAEEERIEENMHE A G ielEd Watchman FIRRE, 24k
EB AL AThREN) IEME 22 ifﬂﬁ&ﬂluﬂﬁ H RAEHR AN BHIT,

12.2 Bhab

f£ Watchman /1, i B X E P mER 2 205,

ISR R T,

DESK WATCHMAN SETTINGS

Scenarios: AM ) DRAFT Q@ validated B showreport i q

GENERAL SAFETY SETTINGS

SAFE INPUT CONFIGURATION

END EFFECTOR CONFIGURATION

or ery
Joint Limit Recovery I

121 FEE

{E Watchman AR, AT DE AR B A O S Re et B —(E EES A e o r] R s
LR RE T FY A HBGR E,

MR AEHRE H ATRBRGEIRAE, MEOFR LR e R TR

\k‘m

R02210/1.5/ZH Franka Robotics GmbH © 7



REEE/ATE
e PRSI NEAT L, TRUR B Al A RRRO R,
TERRARRZERIER 7y, PTLAE BIREHEBEBL, BURIEA L R E BRI IR L S A Al 2 41 TR BRRa ik g
FERmERIE T, &R BB B2 B B,
5Ly 2 A 20 A2 1R BER R AT i 2 21 5L
ARZENFERFRY], HRREMRTM.10 ReEME) &
] O 5E T AR b AT, DARF B ERIR B o AT TR B R 2 i, T AR BT B A
- IfE
- B
- DR
- B
fE TR Fn TERBh ) 15, FeZ TENIRIRE 16 fEfAH ARTRVRZ RN, 75 THRER S o THE )
i, HAEREBLA R,

Franka Research 3 [ HiRGER EH —RLTASE E A HERAF G B, S
sk, BEATLASERME

THRRIEBLF, Watchman H#9 [TAE) fEBERAESIETHEL % THERZSEIE, [RIFE RS E AR
B RIRERSE BT, 7200 [THE | EEERSTECRE, 2 REB WA MR E R BB 2k,

W}

& L1 DL G T IR o AT R T R O

ﬁt[l

AFIHREI R RIS (MERIEEE) R AR SR aR AN ERIRFE 2 R I0RE,  ATREIRIRR A2 & HLAF SR e
HIERE, HANRIER, SELDhReclss

- FE
- BRI
- friEgERAIRIE
- hrEDhRE
- friED
- BASIRACIRE
- LR
FTAIRERE S & TLAEMAL | TSR R RR A IRAE 2 TS8R i8] ) WRRNEN, HEaR AARRE TENAR/ER ) &
Farkas AAREE T9dT) Fn TRRAEREE) PRORRREEERNER, BB 2 2AHRSER,

RIS AARRE T80T ) @fEF TT/E) . TBh ) Fn TBRRBU/BARAZRE. | SSiEEL, HEas AARRE THRER ) &5 T
B . UR#E) & NERELERE | SHE 5

R02210/1.5/ZH Franka Robotics GmbH © 7



RERE/ETA

123 R 2HEE

HSERR THIE B, WEBAN 2R #A#H,
751t Franka UL U5 _L-A9 ZhRE K BHRY Watchman 4 ifi, Bi7E, Watchman /i & 87 V5 o ELfesR Ao BRI
. DA G R,
IRAER B FERE Watchman BUEE T #Ril 2 BE A Ny e -
o JEEE (DIARZBHAL) -« /NEcER 401
o I (BUK/BDABALL) : 2 (/N
o Ui (LLERRAL) : /NEGETR O L
o Ui (LUNEERBENL) 2 i/
o HEOHHEE (LLINEE/RRREAD) 2 (/N
BRI

ey

CONFIGURE AREA

Define a safe cuboid by teaching a reference corner and the size of the cuboid. Coordinates will be
rounded to an accuracy of four decimal places. Optionally you can set the orientation of the cuboid

Type of area Stay inside area v
Reference corner 0.3453 0.2878 0.1357 [m]
Orientation (optional) 0

Cuboid Size 16667 16667 23333 m

[ .122 : ARG 208

R02210/1.5/ZH Franka Robotics GmbH © 7



SETTINGS D o @ e T (sem)- R

m

Scenarios: DRAFT @ vaiidsted

Safety setup

5104 INO LOBOY MOHS

Assist

Test & Jog
commitied

Teach Last Modified By safety Last Modified A

Idie

Opening/Closing Brakes

Position Error Recovery

Position Function Recovery
committed
Idie

Last Modified By safety Last Modifed At 24,02.2025 14:4
Position Function Recovery

Joint Limit Recavery

Worklnvalid

12 .3: FE g BLAl

B TRFE ) R B AAHR .

warchan i @ ST | = EE

Scenarlos CoMMITTED Saved

5

Safety setup =

3

g

8

Click the button tostart editing the current safety 2

Assist settings. =
Test & Jog

Teach

@12 4: AR [HFFG) B0

LU RS BB ESRrar) 2 el atk, Fra S sl f R 2k i,

R02210/1.5/ZH Franka Robotics GmbH ©



WATCHMAN SETTINGS @ EN - English S g LEFT (Scrum)-FP3-..

Scenarias: COMMITTED Saved @ Sereportbcommit q
5
Safety setup =
g
i
o
e £
Rule 1 X3.2-Safe Input 1 v F
Assist . . B i
Everywhere | safeMonitored Standstil v | catisien > 0
Test & Jog.
unchanged
Teach Last Modified By safety Last Modified At 24.02.2025 14:47
Rule 2 X33 - Safe Input 2 v
Everywhere ~ Safe Monitored Standstill ~ Cat. 25top ~ n
unchanged
LastModified By sofety Last Modifed A 24.02.2025 14:47

12 .5: EE A

I ASRAEEATREE, RSB T he, OB RIETA 28 BLRIFIE BE0L R B R A VRO SRR A si i
THURAMR G, AR FRAESERIMER A, IR R 2k

WATCHMAN | SETTINGS @ Blemin 2 ST um-FRs-

Scenarios: COMMITTED saved ; q

2

Safety setu 3

8

o

— 2

. . 2

Rule1 X3.2- Safe Input 1 - =

Assist . N B
Everywhere v | Maximumspeed ~ | catistep Sl : |

Test & Jog

Teach
Last Modified By safety ast Modified At 24.02.2025 14:49
Rule2 X33~ Safe Input 2 -
Everywhere ~ Safe Monitored Standstill ~ Cat. 25top A : |
unchanged
Last Modified By safety Last Modified At 24.02.2025 14:47

812 .6: BRagtRae

SERL B RE TR, MBI S, RRFE12.7 "R ate " EEITPAPTRIE,

124 EA/EHETLETE

WE /M HH Zh RE FTRBEZC S BAE RN R 2e i B BN D, DB ml Al 8 sl S P AL R
, HECRSERAA L ERE B, AR B B AT 2R e UEITE R ik,
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RERE/ETA

WATCHMAN

DRAFT

GENERAL SAFETY SETTINGS

Test & Jog
Teach

SAFEINPUT CONFIGURATION
Idle

Opening/Closing Brakes

Position Errar Recovery

@ Import settings as drafts
& Export committed settings

40 Resetsafety settings

12.7: HE/HE R E
it I BE ZhRERIIE DL
RATES
o REBEBEEIHT R,
R B -
o JHRPREERELIMIIE BRHEK,
LERM

o (ERRIAGRBEHEARRIARE, LUHERF— Bk

O EAATE)

ZAEMRIER FTLUR B ATC AR SR EMEHAER, THREIA CARE B 2%, WTRHER— 8RR

R LFEAMAER, (EEMREEI T, B A Er SR & M AR

1

ME AR ET,
- REHTERE R

- TEREARL ERREABCLH, R EE RIS
7

-
- WERMEARAEARFRRKE LT, NIRRT

FEEATRE A Z A, WO ZE e R AT o] B SR BRI LR el 10

1241 EAERF

1. BABGUREE U .
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RERE/ETA

H4eEARL Standard Ul Watchman,

WATCHMAN SETTINGS

Scenarlos: 1M DRAFT @ validated Bl Show repor i 4
Work

GENERAL SAFETY SETTINGS
Assist

Test & Jog

Teach

SAFE INPUT CONFIGURATION

Idie
Opening/Closing Brakes

Position Error Recovery

: . END EFFECTOR CONFIGURATION
Position Function Recovery

Idle

Position Function Recovery

Joint Limit Recovery I

12.8: 121 Ul BT R

2. FEUE EFSThRER !
#H— PRI A EARIDIRER,

WATCHMAN SETTINGS

Scenarios: E DRAFT 9 vabidsted B Showreport 1§ 1
€ Import settings as drafts

@ Export committed settings

Work |

'GENERAL SAFETY SETTINGS b
4D Resetsafetysettings

Assist

Test & Jog

Teach
SAFEINPUT CONFIGURATION

Idie

Opening/Closing Brakes

Position Error Recovery
END EFFECTOR CONFIGURATION
Position Function Recovery

Idle 5E2PO Bchavio Paweron ehavir

Position Function Recovery

Joint Limit Recovery I

12.9 : EAGRE A SR

3. BE EARTHER

e EAIRER S, RENEE T THEARER TR R

4. BEEEANER:

R02210/1.5/ZH Franka Robotics GmbH © 7



REEE/ETR
e HBIR, BOREUEEEME AR, ERRGE PSSR AER,

12.10: B R E 1%

WATCHMAN

Import safety settings as drafts

Please note, that your current drafts will be replaced with safety.

settings from the import file.

12,10 HA5 B EEE

6. TEFRREN :
W RIETeRR BN E, e E e KA,

1242 EHEERF
VE H B BTE K RY
PE

|

w
i
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REEE/ESTE
1. E%E| Watchman Ul 11 THEHE AT TERE ) Bk,
BRI HHRR E,

2.
3. THIEZE,

-

EREX

ME—LFFHITERRIMEA T fesafety, NILHFFENESCELEIER,

WATCHMAN

@

Safety settings were imported successfully!

Inorder to activate the settings, please validate invalid settings and
commit them.

[l 12.12: MEARY 22 2% E

7. S$ERARHE

ﬁﬂ%f@]\ﬁ&qﬂé’*iﬁ A, Qg HESRAEAE, R TZERUEMERE A , MRZEHIERCHRY
, UL B 88 R,

WATCHMAN

Safety settings could not be imported.

Please check whether the settings were changed manually.

12.13 : $EHGA
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RERE/ETA

125 REFHE

TR, QU S BRI TR E HATE, PO [—EeiE) | [RAMAME | T
SRR |

WATCHMAN

Draft Committed q

EDITABLE SCENARIOS GENERAL SAFETY SETTINGS
Wiork B2 Enable Assist Mode
Assist

Test & Jog

Teact
o SAFE INPUT CONFIGURATION

Na confirmation roquired ~ Na confirmation required v

READ-OMLY SCENARIOS

END-EFFECTOR CONFIGURATION

12.14: ZEFRE

12.5.1 — B LERTE

ZAEMHBA T BB SR N, MZEE TRUNEBNR | BiE, AR BRI, FH2E13.5" R " —
. mAYSHRE, AITERE SR A\ FER REMTHAL - DhRE R, AT S ThRE, 5Lt DhREi e B ph & ing
JK A,

M DhREAERSAR A ROTHRR 3% 7E T LR,

1252 RE@MAHRE

224 N X3.2 Fi X3.3 YR FE A% Safe Input Configuration #1732 &,

¥ A X3.2 F1 X3.3 M AliE2R10.6 (BRI ERRE | —H,

MEFRE A "No confirmation required” (MEFEMERR) , RIS EHZREEASE, Pebilge e S RIS A M SO,

7£ TConfirmation required (FFEMERR) | MIRRE T, wiELFTBANRFS BRI, AEm A AR, DESK
EEHBL-AIERIAE, MM IR S REE TR B EAGE,

TERS R NROTHRR BOE ], CTRSEIEE TSR L

12.5.3 RimEA{T A AH G

T AR A TR 22 21T A /e i TEnd Effector Configuration]  (RIRBUTESIEAE) sREFM, FILIRE
TNHIMANL -

o ERFA : AT A HIRTEAOR IS R A
o SEEPO T3 : PRiE{uliy R fal fl e AR b & B PH A& Jri B T

P
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END-EFFECTOR CONFIGURATION

Descrigtion seE8 ar Pawer OnBehaviar
default end effektor Safe or/EM-Stop/Cat. 1... ~ Automatic ~

Safety Erro
Safety Error/EM-Stop
Safety Error/EM-Stop/Cat. 1stop
Mospheresereal gocot error/En Stop/Cat 15 25t0p [ E0G EFfeCtOr

1812 .15: R T AE

- RAEER . => e N 22 i
- REeE ) BEELL=> U SrINe et e S NI

- REERR/EM-ELL/SE, 1SR N e EE R A ks
HEA] 1k

- Safety Error/EM-Stop/Cat.1&2 1£1k :  #as AL e lbE s8R ads ek
BRI 18 2 45k

TEREME RO TERR R E T, "Safety Error/EM-Stop/Cat.1 511",

Power ON Behavior (FEJFRBARATAY) : i Al p BB min 8 R dee

- FE ->ERHIEY, VE(E DESK iR B BT 5,
- A => BRSBTS,

FERSER NOTERR BOE T,  THSE) | CHFREIRE,

12.5.4 5T BRB8 LIHEHE End Effector HE

AR I B AR, PR AR B B R T RO, DUERESO(E 2RI B R LR R e s, 2l T
ST FEFARERRS, AR R ST RN E AR, A ERAAHE f BLA S R R i R AR (2L

R, B BRSO R S O BR B RT R P R,
TERLIBIERI, FEMECRIERH vits $HELIEH AR AR 45° M ik,
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SPHERE CONFIGURATION

Radius.
Description i} Slm m n

Create Sphere % T

[E12 .16: BRBEALE

R02210/1.5/ZH Franka Robotics GmbH ©



REHRE/ATE
@2 Franka Hand BBk i & &1,

SPHERE CONFIGURATION

Description Radius X Y z

Franka_hand_body._right 0045 m 0 m -0.0424 m 0.03 m u
SPHERE CONFIGURATION

Description Radius X Y F4

Franka_hand_body_left 0045 I m 00424 T m 0.0424 m 003 m n
SPHERE CONFIGURATION

Description Radius X Y z

Franka_hand_fingers 0.06 m o] m [s] m 0.08 m u

[#12 .17 : Franka Hand A9 ERHS & 51

A e @R A BRI ARV A TR I TR L, UL S HOEE TR RS, R BRI 25 T e S SRt o P i
R, AN R BER B R A, IR R E RO OGRS, BEAEE R, AT LU ERRR A R L)
PRI, RIS B 7E L2 B R4,

[#12 .18: [AIBKAC EHiG) Franka FRHERL
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RERE/ETA

12.6 &3 M¥mEEH Al

TAE TR ) 13Bh "E5Eh % T4 HET 16 MeBIHI, 12— PR BURROLIIIT 76 TESZHIAN , BRIl AHTBL
Hil, #—THIRIRE THNER) 7F5E, B eTiERaZBLAl,

& o< watcHvan
Draf Com |
| validate Rules |
EDITABLE SCENARIOS -
B R [ creyeian n
Assist
Tests [ contoac |
Teach 02052023 14:52

anchangedd
[&12 .9: A F
12.6.1 HRI 8418
AEHLAI DL T ER AR -
Name Activation Condition
Roboter Stop X3.3 v
Activation Space Safety Function Reaction
Everywhere ~ Safe Monitored Stan... Cat. 2 Stop ~ n

unchanged

Last Modified By Safety Last Madified At 30.08.2022 13:26

[812 .20: HLHHOHEAS
o AT THHMEAH NI R
o REEMEMF - RUBRAIROMRIT, FTLLESELL TN -

o JRRNK A 2L

o X3.2 R AARL, EHEE X3.2-Input
ELFTBH,

o X33 R A AR, EHEE X3.3-Input
ELFTBH,

o RAENZER : ZEMlENR - HRIRREN)ZE MImIR, LN s
ARE
o HE{EM) JRENTERS AR A AR Ik 9T 2 A 2,

o A/SMEIKL FE W] H BE RIS, AR A2
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o

o REIEE : KU . ERBIAIREITRZ 20E, TSR
& FTRERY
o RN REITREYRE, MRS THURER] |
ARSI TEE, R e K ERGEHAN,
o A/AMEL I RBE SR NAE R sl st RRSEE BT 2.
TEEFRZEM 2 ), EFRZEMNE, GBS 58 A 122 M P&
Z2[H5%,
FERLRIE RO 2 RIRE R A, ek
R BB, AR AR R AR R, AIETER:

PEBRIRBI SRR, ARBOE AR TEI A, R T TR
B (Cat. 1 Stop / Cat. 2 Stop),

o RAERPEIRFILIKEE FERLRIE R 22 RIREE A, R A2

LAREEPUENS, (AT EEL e B BEELR I,

ARTERL, B SLP-C. SLS-C #¢ SLP-J ThReRREhiy, ML FCI PERIMAR A, e B EimEMm B (
W/AMEI) Foh R (i) MR 2TiRE, MRELDRERE A S| Watchman ORI, HIE
L% FCI AT,

O

T
iy
5
i

o XM ESOHIIRR S AR RE,

o Cat.lfRibEIR 76 ENISO 13849-1 19 1 FH 1L B)as
(EBHF ILARRERE, 52 P 1137 B PARENR)
o Cat.2 fRibEhz 786 ENISO 13849-1 19 2 #R - Bas

(F7 Pl Hifse Lk, IHERFRE &)
P NHERRFEAEBU TR BN CAS B EEIBIA,  RIRUR R /e ORI, an R ke s 2 R BIRY, 2D
RE RREN 2 I HE,

e SRR A B B 2 s LUSRRE T SRB R AE LR B T, A SR LR, U SRR, A SRR R,
QI BERF SRt

INSAERIRR TRREZER] | s TZe4xthee | AP T TRED/sbEmmky |, Rz — FHER THERE
P E PR, i L& HE L TR,
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RERE/ETA

e ESK WATCHMAN

CONFIGURE AREA

S10HLNOD LOBOH MOHS =

Orientation {optional 0 o o 8]

Robat position [m} X:0.5531 ¥:-0.0030 Z:06119 Robot rotation [m]: Axis X: 178.82 Axis Y:-2.58 Axis Z:-1.11 I

E12.21: TRIBYZER] | BORRGE

oS FEMAL "Type of Area” (RIJEM) , EATLIRE R AT NBER 2 Tk (S R7ERA)
ARAFFHERS NEASL R (S REEIEAY) o TR, (W&, FROE M & 1E sz 205

FREE IR A RESTLE B sh
[ .123 : Bfe

TERR TR, VALHELRER, Ak, EALEHE AR TCP Sl EREM, SRZENE TR
JREUE] ("Take from Robot") RECEATEE, sieTEMRAMERE, M ETEMA, S IEHE A NALIE
i A ALAZ,

BBEREMNE, VAU ER TS A, ARG VEA XYZ BREFRZERER, %0k, WanEi@s ) Emss A TCP
B B HeE 22 ],

7£ [Orientation (J71f) | WUEBIT, ERMIZEMIM AT LI = diliieid, MmihEiot &5 ©H2E AL,
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ZE[R) A FE 2 4 B

[812 .22: FEN7 N7 5 Ik
FEFE TSI, MR EROE, Rk, SRR A AR, HR ThRE , BERERUR A AR BUE
THEATHORE, BRI = (807 Rt R T S 22 ], ARR TSR fuu, W B HERERES
| OREE, RENYRE, DEN ) EHBUCEL, B TR B GE SUE S S SRR,
WETEHAE, #— T TSR] DIEERLmal, (EZ558, BaskERILi@meRs, MR, SHI2E
O BRAR I R AT BN Bk

IAAERIIN) T222IhRE | ARCHI®EE T TRORHE ), AR — TR TR | s B i,
%ﬁi@tﬁﬁ%?ﬁl

WATCHMAN

CONFIGURE SPEED

Robot position (mk: X:0.5531 ¥: -0.0030 Z2:06119 Robot rotation [m}: Axis X: 178.82 Axis Y:-2.58 Axis Z:-1.11 I

12 .23: G H

%;Q“ FEARAR R BRR AT E R IROILFF L, Wtk — T TREfF) Rl AR TBRat) somsBia ARy

AN
3O

Bpra R ERIERE R, WAHIE T [HERlBeag) LLoenkesg.
TEHEE %, Bt G Dk e iness, BRI, HHIREO SRR G RUR ik e,
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ZERE/EF

12.7 Jﬁ’;& ate

%Jr Watchman FHAJER EET TR %,
TREEREERR]  RA S SRR, F iR eEE R

Change of parameter:
e.g. define cartesian
space for SLP-C

!

WZEEITERRE, Watchman RURSHEE, RAEEE

— reamains valid
== to be re-validated

Function 1 Function 2 onctioni Function 4 Function 5 Function 6
e.g. SLP-C
Rule 2 Rule 3
Rule 1 e.g. uses SLP-C e.g. uses SLP-C Rule 4 Rule 5 Rule n
function function
Scenario 1 N .
ag Work Scenario 2 Scenario n
Safety Settings

[F112 .24: Buaesfimg

WATCHMAN

® o English =

88 LEFT (Scrum) - FP3

Function n

FIRE A H Ry, &

Scenarios: COMMITTED e
Safety setup
Validate Rules
r—
Rule1 X3.2- Safe Input 1 v
Assist P .
Everywhere ~ Maximum speed v Cat. 1Stop ~ u
Test & Jog unvabdsted
Teach
Last Modified By safaty Last Modified At 24.02.2025 14:49
Rule 2 X3 ~
Acthation i -
Everywhere ~ Safe Monitored Standstill ~ Cat. 2 Stop ~ u
unchanged

Last Modified By safety

T A RS G BRE R R 2R AR Brg LA

R02210/1.5/ZH

112 .25: B

R,

i

Franka Robotics GmbH ©

lodified At 24.02.2025 14:47
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RERE/ETA

e DESK WATCHMAN SETTINGS @ EN - English S g LEFT (Scrum)-FP3-..

Validate Rules

Rule: Rule 1 @ Not violated Confirm Validation
Activation Condition X32-Safe Input 1
Actlvation Space: Everywhere
Safety Function: Maximum speed
Max Speed 0118
Actual Value
Reaction Cat.1Stop
Actual Value
Rule: Rule 2 Validated @ Not violated
Activation Condition X3.3- Safe Input 2
Actual Value

[f12 .26: BgaaHi Al

BUESI 7 T R BB, 52, LIATEARMRBRBID SRR, REEERAIAY,
AETATR, BRis S ML 2T PR M F
BEZL2WMA

o IRERUEMEIR AT BRI M T E £ 12 B,

o HEBIEE BT 22 Al A

o BB APIE, Watchman Ul R RIGIRBE A& 08,
Bia# SLP-C

o WMBELEIREMIREUR TR BB T AT E 22 2,
B#ag SLS-C

o (ERERERGHEENT SRR N, i HOEROEZAVRI,

o 8 Watchman Ul 22 IIRESSBHURAGERGIRER, JEE S ETEBINLRE / J5 s RO Rl R o,

B22% SEEPO
o RERIIEENEFEGIEIT A TEMR B THERI,

SR RESAL, FEmEBRAE
o WMELZEIEMREUEETTE R ST HTE #A L BHEE.
o (EE{EIERMERBIMIE, ZaTine, KHE, BIARESERM ARG R BB AT INE A0 22 &

o

FIEMEBAN, FHE T TR s EMERR RSB T o), Rkt — THI L7 THERRZIU
BRI .

BUERTA LSRR 2 ELBeaE,

—H R T R 2R KR L)%, Watchman  fEEEBU/E & R EER,  WIMIRERRRY 22 205
FHERR 2% BB,

AT A ARKEBRRE R 1 DT RAZH LN b 77 2R
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WATCHMAN SETTINGS @ EN - English B 5 @ LEFT (Scrum) - FP3

Scenarios: COMMITTED R Saved @ Sienreport&commit i |
[
Safety setup
Rule1 X32- Safe Input 1 v z
Assist B B “ )
Everywhere ~ Maximum speed ~ Cat. 1Stop ~ n
Test & Jog
validated
Teach
Last Modified By safety Last Modified At 24.02.2025 1453
Rule2 X33 -Safe Input 2 ~
Everywhere ~ | safe Monitored Standstill v | caczsop Sl ;|
unchanged
Last Modified By safety Last Modified At 26.02.2025 14:47

[&12 .27: B55 Watchman

#—T [Report & Commit) . BHREIH Watchman i% &2 A% 4y,
MRS T & LR A S TIRERFT A AR R, el E AR SR,
BIEL B HIR I #4

@ Memory usage: 193 MB

WATCHMAN|  SETTINGS @ EN - English S g LEFT (Scrum) - FP3-...

[ tverity that 1 signed the report.

= watchman-report-2025-..

812 .28 224
Btk A THMEBE B RS T, W& —T DREE) , AIREGREHE COIRINE#E.
SRABUE DRI S 2 ARG, TR 952 SRR fF R BUERUR ik 6,  WHIDR CERRE AR AE,
#— T IRBIBARR 52 OB 5%, A& RUR A MRERY B AR,
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ELERRHARFIDELE 3

13 BEMRHARPDLEE 3

13.1 #E|/ A BN

BRI & 22

TERAERZEMI T, B NADRES Rl TR A\ 18 B S 00 g fa AR RIR A, BRI SRR Ef A T3 A
AN[Fl, Franka Research 3 A LHEHA, SEffAkas N BA MmN, BEs N LRI TR R 22 ] AR
T B e p 8 ) S e e B B P E 2,

HREZEH

TEH R GAZEM T, A N REA0 I A s A\ BRET RO GEi s A R,  TRARIEE ARG (B ARyt
SR T RAAERA) ARARE, (R, Mm@ AT AR MR, R REA = MEZE o E
HoE CAREE (CORBEAD) |, MARERRE, Dk —fA8E (DR |, HARERSEEG T
Ifl,

InFEA RS N ERRREIERR, BREATEN Mg i

LR RS o] CURSHE B HEZE T P TEE BAE,  BIANIERR, (&SR % R, T 7 T A SR 2 e
RN TR AL E B G IR A R E A R Franka Research 3 B35 1 Franka Ul 4 BEER /& 1 AU S HA T
IR R ERELIER,

{53

HifA Franka Research 3 A G FHER, K T4 nT LUt A (R0 BRI E AL E R R S A0 R 5 55, ETEREIRE %
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M, BRBIACER, 0 REEE (ER BIRF R AR R B S s, 35 IE B i — 8 2 2 (I H ) R 2R RN RF (0 3,
AR AR, BN, S5 e DLR RS IR A ROREE),
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TR HUEER] (SPOC) Thfe, DAFFEEHELR, ERFEIR A —ALE N nl LR S RSEBI 1, (a5
MR EFMERS, sfld EEh e NENE, GUAnfigS BRI FIg TR, FEmE i S IR SPoC AR AS,
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il
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o R A8 SR AR

User "JohnDoe" has control

O

Only one user (or browser tab) can have control at a time.

You can request control, so the other user can grant you access.

REQUEST CONTROL

31 - IR R

Waiting for approval

The other user will see your request now and might grant you
access.

If it takes too much time, the other user might be inactive. In that
case you can take control by proving your physical access to the
robot.

Hint: It's also possible that you have the application still open in
another tab or browser. A reboot can be the last option for
regaining access.

Cancel Enforce

132 ERHILHERY B A B

YA SPoC A RRE F# & B IRE K

Control request from user "JaneSmith"

O

User "JaneSmith" is requesting control. Only one user can have control.

Please decide if you want to grant them access or not.

@ DENY + GRANT

133 EE R
BATHER
AR RAE N P LV RS N, AT R TR, PRI AR B OB RERE g R, Mok

FHORAE, ERERORMIPERI 0, FORPERINOME E A R, i nT DU FHERR A Pilot - fsE (2 8] il s a2e il
BRR N AR P 5 B IR ] PUBCBISIA T B SR 0, 5 B 8 T DARERR B AR B 2,
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FERMERE TR TRORE IR, TG DL, R RES 30 B,

T SR i e

Confirm physical access

To take over control you need to verify your physical access to the
robot.

Please press the button with the blue circle on the robot pilot to
confirm physical access.

25

seconds left

Cancel

134 RIAT 5
BATHE
R B SRR N TR, PEHIGE I AR A A\ DhRe 2 R R, S5 I B e PR O A
i, WCRERGLIRNS, AP IE FTLOERE RGN ELHRIE, A R R, PR SRR,
BB MR 2

A% Fieldbus S iiZeiléan N, BRG] 38 R BUSHERR T iH, T SCBR R B AR A ot i S i (T 75
HIZHRE, (HMZRAEIERRET(ERF LB, JERm S A AR AN ], 8 AT B AR MR 1 TR IR FE R Bl 1,

Franka Research 3 E{E OPC UA fFlfiIR#3hHE,

IR B E A HERR BiLpR B £ (AR ],

AR R f N e i B R b PR, R A B AUE i Franka  UIFERIERES AE, &AL
SREEFF, & Franka UIRE I # BASHERIRERS, & B BYE S HEMOE AR E 1 LR BT oy ioAs B 2

1
 Beao{arfE A Modbus 1 OPC UA IUEERE A, 7522 Franka World 48 e i,

R02210/1.5/ZH Franka Robotics GmbH © 7



ELERRHARFIDELE 3

13.3 #FERK

RERE

TfE (PR
)

HOH(LT

22 (FERR) B IR

TR BT

[ .135 : HERIAHEEE

Franka Research 3 $2fit FFI[#/ERF
1. FEGREH

o [HIE (FHR)

o BT (BUBHEER. 71Eksh)

o HIFRELESE) (UMELAEAEHEERE, Desk FAOIRFHEITIZEHE)
2. BdT

o TfF (PR

o EEPEFIL

o B) (RUNHER, 518G )

i

it Desk 40 LA G ERAE— i THESR) Fn TET) B MIGHR, JRLeft 8 BB & 7E i rEsX
BRI A M, BlE TRRARRE ) ik FAMMRRE S,

— AR R A AR B REAR P E,

R02210/1.5/ZH Franka Robotics GmbH © 7



ELERRHARFIDELE 3

13.3.1 X &5t

PR e MRV ERG, R, HEER A rI R DL TR RS
£ T4mie ) BT, EiEEE FCIEZERINLE A,

FOEAEHS (H b AEakE)

B P B g s s M L E AR R 2 Rk BeE i As N, LR AR Pilot-Grip LRORNENELS [ 1ZE], LI )
IEVGIEY; NS

FIRETE (OMBEEREKE)

BB B IR B A RO DT ARG T, S R ST X4 R s R A ROSNE BB A, AN
MIEER, FH25913.6.11 "RIFKELIEEED " FH,

TR AR
i i Franka Research 3 #ifeff, SERANTF -

[&, 136 : #&fF

1 | BoEMLH 3 | BUTES
2 | JHIEKELELE)

FOE(THS (1)

#08 Franka %2 3 a (155,

FIERELELE (2)

E AR TIER, MBHCENTE ST EMEEIT, &k, ATLUREERE, ARERHE E#IT,
PITHER (3)
— B 755, Franka Research 3 mt & B 8h#UT(L75,

R02210/1.5/ZH Franka Robotics GmbH © 7



BAMRHRT DA
13.3.2 $1T

Y THEEUE —FREMERS, EHT, M2 NS T/ERnER Franka Ul ZEEM(ERS, 2ni%E® Franka P&
i Eh,

T
TETMRREUT, ABBITIES, FEERAMAREIEE, NEHEEH, H2H134 (T w6,
B L

HeB AERSHE FURABPILIRAE, 72 T AR T O BRI

ML) SMSS %A SRR B P A R B 2 2 A5 A B T (V) A (1,
BRI, SROCH BRI,

8
IR TS R — 585y,  HIIFESITIREAE R, A SRR E SR W IR 22 1) 9B A,

137 EBhHEE

AR EAES|

WERBDRAEE 30 °C I, BRE AR E GG AR MM, Kk, WEREDRDEE 30 °C K, TILFHE
BUTHEL T (6 ) 2hRE,

R02210/1.5/ZH Franka Robotics GmbH ©



ELERRHARFIDELE 3

13.3.3 IREE 4R HBETR

S RO AR SR ERVEA (A, BDIASERE, TEBRH%. Franka Research 3 75%87E 5l i JH & Wi A BB
, AREEBE RIS P, 1 HAhEFR T, &L Franka Research 3 iRAERY ¥ FEER EBE5E, Pilot-Disc FRIRIETE
AR HEf th & i1k Franka Research 3 HUAREE,

ERE BB H B, Pilot-Disc AU BEHS TR S HEI,

ARHEFEATARGEIEN, F2E111 TR —%&

FEfERAAZ A 08

AR R, AR, BRI, TR RIS TR 5,

o HEGRIMAUESAN/ ST E B LU BB L (CoM) BB BEE T,
o RAFRFEHBERE TR

EEFEH

I

AR T T B R R R TR SER E Y, B AT AR TR R I T A SRR At T 2R,

13.3.4 ZH Bt R R X TR AKX B HE R AR
1 PHRREHIER.

B BRUEF A, LU APIETIE,

PRSI, FET it e 1B 180,

B, JETIE SR, Zor s O I,

2. FEPARUSIR L RBUERIE, ST Desk MUY TAREHRAMT .
BRI

HEBHI, AT E R B PIEL.

JEBIEE, TR B 2B

Desk #liZ MR THIETEAFSL) -

Franka Research 3 j& i T1E#=C,

3. Ui Desk A "Programming” fiz,
Franka Research 3 /& #* [/ #=C,
S SF L 6,

R02210/1.5/ZH Franka Robotics GmbH © 7



ELERRHARFIDELE 3
4. FHUETFBSETHETEE, K TOIEE, [FRRFEERENE L,
ABOLS ST £,

5. FRBAREL,
Franka Research 3 /#7141 | ALHE,
HET A FFAE T A,

6. BEPHRCOK TAEZER], A S RO A& A B B 1L AL U T Test & Jog,

7. ROVERIENEERE,
Franka Research 3 /&% [zt E208E) ) #=C,
TS TR,

8. 1% F Desk 19 Play ##8#,

HIIRAZE T HIEGHF (7529513.6.11 "RIFREAREEY " 2547 HIRUEIER), NI TAE G IR 7E,  EEE
FIHFIE

L, (EBPAGETT,
BUTHI, PN TAE BT

IARBFASERASOE N Z 2 HE, BREERL (A,
I RAFAEE R 2B, FEE &k (FR1=2PTH) .

9. UM% Desk W) ThfT)
Franka Research 3 A 11/ #=C,
MR,

JEEN BB BN SE B R A 4T T,
BT, PR,

B AR (BIAE 2R AN) B9 2R e (5%, Franka Research 3 @it A RGP |

10. 2 &5 [ BUR #4281,
Franka Research 3 @A [#i8)) #2C, 0 A1 EBITEEHT—F 0 HE1 THEE,

R02210/1.5/ZH Franka Robotics GmbH © 7



BUEMRBFR B DA 3
134 T 1k

TETAERCT, s A B T8 HEYS, SR EEEE AL, 1B A MBS EE (External Enabling Device) /E
2y 2BhHE, Wat R, HRE R T AR T Prd R fa e 45y B (acc. to EN 1SO 10218-1:2011 and ISO
10218-2),

P -~

138 : [mISrEd

1 | SN LAEZER 3 | AR
2 | PRIz
JoiRfEdt:

o B #E(E] DA
o FZTHELE Test & Jog HHHIEALT,
o EERFIEIEITRHE A EIRFEERA,
HEEHIE
BRI TR B S, WAEZE Rk et (BasNT L2 2TE) Tl A SR Z a5 E h BB 2 2&

o

R02210/1.5/ZH Franka Robotics GmbH © 7




ELERRHARFIDELE 3

EEHIRIAOEE /KT < 70 dB (A)

139 ¢ TAEERME

o

Y
1. UMRE TEIT) AR
2. T Desk H1# Play 6t
Rt E e,
3. TERRBIEEIE,
BTN BT T2 BT,

AR, ST LT, R App §EseRUR, WEUREERASRIA, TR, RIEESIBEF

T, WAHBRETEEEERRA R R,

EEFEH

RAISERAAR S S RURTE MBI P, 75 b /T EE A BASERARIE AL AT FREERE,
1. HENEEPUT, SRR T ETEEARERAY TR .
2. HERERAES, FHE TE R,

TEBEBURFE BB M 2 ARy, 2R s i B T RN,

5 R BRI E (FCI) BIEER
o Der FCI-Mode CLRI) (fE2E11.6 THREFERARX | ),
o HLLinux TAESEAA{EAE SR,
o ERRWACTEMERA G I AEE RN,
o EXEFHRL
o PERHIRFR MBI,

IEEFE

IAAEZEE FCI EATHERIRA A 0ERR, RIE ik B AfAOEE, Yl FCI ERTE AR,

hERUREERAEE.
156 F A BORR SNBLE WL R R TRR PT DL F B SR RA R 2% i B0,

R02210/1.5/ZH Franka Robotics GmbH ©

1£ Franka Ul



ELERRHARFIDELE 3

13.5 5By

i B AUE Execution VESERAR)—HRIARAE, A rTARSE 1SO 10218-1 LIF8h5 55 AETTH [FlHfE, 2 T4k
Hor, Ul Watchman )22 28 E B IR #ERUA,

ARAEBATIEES ], BRES B R BEHERF 11 (SMSS) AR, H T RUEN A BB %, #E A& B BEIH
ERFIA, HIRAE S HRTE DESK HBkEs ARIIRBEAE P,

Robot Status

-—

Not Enabled
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Robot View
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EEBRMIERFIDE/ES
13.6.4 1175 B E
(5352
1. $&—F Desk /£ - AIIEHE4 T,
2. ERUEFESSGEEE. NEFEN:/MIEFBURE BN 28,

NS B E A% Pilot RAUZETERK,

13.6.5 ERAEANBRIL

FEARG R AR, FERIRBITIREIRI i
TESRFF At I G SR TAT, TR, AR AIRESZ 45,
o BMTFIEAPEL E (nkakE) |
o B EFAA SR LA IR,

o RHE 10218-2 EATEBRAEALEE, FEBEETIWMAOIIR, EMAIE &, 68 SRR/ s B R i T

PN S
o EZMTRAETTIUIFELERIE (INRT) ZH,

o RNENRTFEZWMARIGANESS, K2R BMENRFAERAE EHE R,

mIREE AL THROL) BLG,

BH B ESTREIHTIEE D —8 App 2%, BEAILIRTE App 28,

SeBAg
o  EENTHS, WiRfSEERER PR,
o [EHEPTEIA App,

1. EEERSIAEB TP RRUEN RN, ik Tz

B HIBLFANERT |- F X DI RER A E R

2. PMEMIRE L T ICRER PR AR ECE B B B LA

3. FEIGEMR O ERI PR RE,
4. #ZT Pilot-Disc i Teach (&) 1bhiesRissh,

4 Pilot-Disc X SR EMERR, H2H6.1"FE "

FRAFFEAE SR, 2R TBCEEE ) R PARERE — i,

8, —IEEH
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ELERRHARFIDELE 3
JEREAE) BT R A AR, Of RS EEmARER SR, Flan  BERLshdim APUTEE,

HARIENY Apps ¥ & T, I HARFEEEE,

& Hello world:

ROBOT SPEED CARTESIAN COMPLIANCE IGINT COMBLIANCE FORCE THRESHOLDS TORQUE THRESHOLDS

Set the compliance for each joint. Creater compliance Is given by lower values.

1318 : JEMEAZEL

Pilot (Hebih) T Fi ROSATFIB MR E,

13.6.6 E2H 2

FEENBE

RNIERERIRR EE S B O E A RE S S EUE &, FIANTEIE,

o WMEMLTHKIEUESRAVE BFIED, DU HIRE,
o MERHEIEHIE,

JeiRpEdt:
EAEAES PN BA LE 2801 App,
FefF

1. fe— TFRHRUEM R
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RETRACT ® SET MASS SET SPEED ®

Fingers opening

. Open fingers to desired width for approaching the object. m

~ —e & 0 mm  live-value: 0 mm

Pick pesitien

Teach position of end effector such that object can be picked.

Close fingers to grasp object. m

expert
settings

Set To Current Width

1319 EARASE

2. & T App HULEII DB
KH13.6.9 HEE] | =HIPLL, HolEDE,
3. {FIEBETAE,
4. FEB|IEMEL SRS AL H,
5. 1% F Teach fieluEiRgs,
1E App T LA HE A TER,

13.6.7 £ HH
e
1. TEFRLEE App.
B FXZIEZ,
2. fELETFomeRT, ML GHE — T EREN LS,
3. EIN/EEE (2) B FEORIBE SR LA AR LS, BT AEME, BT LB "HOLD TO
MOVE" (fRFiE58)) 4 (3) I TERB BB E R LE,

TAKE LIVE POS [ (4) #28km] R BRI SennZs Bl ry 43S, il | TAKE STORED POSE"
(5) gt AT FAER A B RFE(FE Control HAYEEMER H BTHIRE,

4. ZfHFLES, FEET TRF) (1,
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Fine Adjust Pose X

A Stored Pose ~
N L Desired Pose
Live Pose

Reference frame: Base 1B

o N - e | )

2 () wer 2. + -15 + | deg
| 2957 + s + | 3sa: + | mm 3
Live Pose
o 1779 17 239 dei Take Live Pose 4
| 5317 -63.1 408.8 mm
Stored Pose
) -1787 -0.4 159 deg Take Stored Pose 5
A 295.7 275.7 354.1 mm
1320 : LB
13.6.8 fEHEE
.0.0 10

{55110 (Guiding mode) T, BE¥HOIEEN G ERE S| FCE, ARCERURERRRMT, & TE5IRk B
HORES e, BT B 5BLE, e BRI RR AR E, AR TSR

. B
OB F ARSI R 5 R, 3O (R A I BT I,
.l

Jre R B R B I RE U AR AR R ST AL, BRI SR R A5 S AR, I
2285 SRR A I B R A B PR AE 2R A R

e HH
FHEFLLA BB, FrAa L BEHE# T L,
o fEME

ol A AT LUE 28 1 - SR B RS Rl ) 5 5T 25, B0 AT DU TR B el [E 2 ),

d

(E=3)

fllE i Tk COSED
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EEBRMIERFIDE/ES
1321 FEE BB HIR

Guiding Mode

==

FREE MOVES

1322 FH)5ERE R

MBNEE T MEEAERE , H A RTLARE S R RIRREMR A
Guiding Mode

Translation

Rotation

Elbow

[, 1323 : fR7E, WSS T HEHERN

VBB
LT, FEH Pilot,

EEFH
TEL F2.175 1l P2 e el (o P B/ B #R R Deeske,

EEFH

Teach 5 Hand Guiding #2=  AE B & R TSR E M, 1E Watchman R EH, MRS FETEE AR
BT B LR

s ]
JoiRfEdt:
1. el 2R B R BB,

2. WEICFFATA LS X3 ML E R B,
3. BXRMFIRAERR

90
o HEBIRCRTARZEM, Wikl K TAEZERREA HKAMA,
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ELERRHARFIDELE 3
o fEDesk I, #%—T [fFSFA] ,

LATLE 1A BIE,  ATLEE] £ G IR,
Arm B e B AT B R A R B BRI L AR,
o [FIBIRKTAEEBAAES],

A Pilot MEEE T, HEMe1 "FH" %,

ML, FH2E0 " " EHH,

{5 FAEA E 7 A E FAFRTT of Franka Research 3 ".

R02210/1.5/ZH Franka Robotics GmbH ©



BEERARDROEES
13.6.9 {EH

FEBNEE

RNIERERIRR EE S B O E AT RE S S EHEE, FIANTHIE,

o WMEMETHRITEERVE EMEL, LURHIREY I,
o MHEMHIEHIE.

358
1. R TEREE, AR R RUT R
L E R
R BT H I RE T A B A8k 1 £,
2. HAF5IETHE,
3. {FIEHFLEFE,
4. EP|EMELSR LR TG,
5. IR TREUEIETE LS,
JE AP RSB e,

1324 FER AL

A EREI SRS R, TR B,

EEFH

BERFE S E T,

IEEFE
TFAERFERAYRBIER 2.5 m/s% ERAR#E DIN EN 1032:2009-02 1 & #HIMIFR G B TR,
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BAMRHRT DA
13.6.10 R B IR U R AR B TE

IEHfERIBLE S F Franka Research 3 fLBE(AME, BUE N IEMERE, ) MEEamE, 8 s B B
e,

52
1. #ifE Franka Ul,
2. fE— TR,
3. REEIRACRER T HRER,
Hin AUEEFTRL,
4. WA HEOBATER, A Bl B R A,
IR ERIERME, FTREE A AT
o TEFIERIUT, T RTREEALm FRLL Ty ),
o TERMERLUT AR rIRE G BIREE,  [RIIE Arm SR () 0 PECYI B2 EORE 6 B A,
o B BT ATREE S IR,
— BRI A IEMER AR SUESS, BIHAE] Test & Jog LAG BRRYBTIREERIBTES, MeORIZ AT,
—YUREAEIEHR, M THERAEEADE SN BB A A 1L

13.6.11 I BB S)

1E4# A Franka Research 3 #T/LA{TH5 2 /17, s CErEREEI11 "R4E .

RUENEE)
TTLME TREE) SRt R (s S T B i,

1E Test & Jog s Work B FRUBMERSIE, S 7EB B ATRUR MBI BGEHR, 7EEIBONR, HEeR NS -/ LED
G LUK s PO R 05 B E B ARROERS,

EEFH
SRR R, SR R B R

FERBLRE TR, THREDLT, S FRFHEE 0 B,
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ELERRHARFIDELE 3

.1325 : IR ELESE)

B

RERY

SeRAGIE

o ERABET THEH.

o SMSRUBNREMLIEEE X4,

o HRIERMIHBER IR TARZEM],

o BMEBVAREITA KM RT OB 22,
o BEBMHASMEIERERIEMRTEIE

e

BERURESS N, FEIE FAMBURSEE LAOtZEE, PIEE - fERERSIN) THERE] SRONERIEME B TR, 752
#/E%0.25m/s

FAEA2 "Operation" (#:E) E843HY Test&Jog & st
R THEf fRbek TAMERRUPSEE ) , TAEUTIF &KL,

AR EBGEEBPITRORI BN H], W& BURHER BN, EEEHRE, ()T RIT, EEIBONN, s
YN =GN 4§ SUNIET A

InFREAR ANTEIRTEE T NPT, HIEA13.4 TIHE ) =,
MR, FHiK013.6.2 % —EEH | =,

IEEFE

R02210/1.5/ZH Franka Robotics GmbH ©



ELERRHARFIDELE 3

SR E B Franka Ul (REREITIEHIAERR, ROHBIRFRERZ 1 RD, ARAERL T PR RR A T2 i (R 2E R
PR, SRHUEE LET,

13.7 EM 72 F 9 (FCI)

FrankatZfill /i (FCl) AFFEMEHR T, Franka HandfiCobot PumpEf i, [EEAVKREEmiss, & a1
HeRgRs A B BIROARTE, 30 CORKHERS BLAN T TS PC Bk, EREERI MRS A

, franka_ros $Movdt! :::ROS
Workstation -
PC -
libfranka
— \
measurement
data
measurement \
data
\ Non realtime Realtime (1 kHz)
commands
control
commands values
\ \ \

Franka Control Interface (FCI)

Abb. 131.FCI 7~ & [ 4 5

5 FRAMA B URAETE C++ FCI I B libfranka, ETTLUEE 5 FRRIEIHE, LA 1 kHz BOBE S RN L]
&

o EJBEBRBUIES S AR T,

. A

o AHERS,

o HRREBES,

o HHRILHEERES,
BLIE I, RIS 1 kHz AR R

o JUEAIBAETER, BIANNLE, o R R 2R A,
o (HRESMBHINAIIEEFI ],

o A TEALEFIE A,
TEE W LA B HE OB AR

o FTAEEER A BHEI RO FEEDEL,
o FIEHEZE A RAHIAY Jacobian L,
o WHDEL IEMEFEME, BRI, BEO M SERE S MR,

4%, franka_ros Fi franka_ros2 4 Franka Robotics HUfFZeias A\ BL¥E(E ROS il ROS2 A= BEZ @&tk
% libfranka #&£45%] ROS Control W, 4h, EiREE T M ATk inziEss) URDF HIORUFN3EM 3D

o

& o

E

e
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BLEERAEFDEE3
, AIEFTEIE L (FIAn RViz) FmE@hEEE, Movelt??/ Movelt!2 H&4 nis g dhidsan A Fnfefii, Movelt |
/ Movelt!2 FHEHEAOFEE] ] ZE o F ROS HEHIHERE A,

A w5

AR, B SLP-C, SLS-C g SLP-J ThRERRENY, ML FCI PERIMEAS A, B EmE Mn B (
A/AMEIR) TR (R L) WO, AIRAFE Watchman FREOBIRIHAEELD)6E, Al
kg FCI A THEM,

HEFE

I

BREHELL 1 kHz RS E M L, R, T2 B AR |

EEFEH

I

H FCI BUEhRE, (&AL 524 B M%) SR RN Franka Hand, 35 %675 SEVE [R50 Apps Fi1 FCI T8k

!

13.7.1 [R R E52 FCI RE & 1F
7 FCI SN S5 A FTRIAE C++ BRETCE libfranka ACEEH. £ak B ELAFAY Linux SRETRN C+ FRatik

RS,

H44, WA LU#E A ROS, ROS 2.0 5 ROS 3.0 it FCI i # e Ao

THEDE IR CH+ BREET &) libfranka fRFEAIEEAL BE,

BATIE

it HifE13.7 AR RGN E (FCI) " FHITTIRAY libfanka, AT FTHUTIER (FTHUTHE),

f£ libfranka iy TE61) Rk T, FIH T BITEREG], ErTLUE S RupIES S, FOR LT, WARSE
ISR LA,

LA libfranka F#if5] " generate_joint_position_motion.cpp " JFUAATE, FHAER IS S B0 AE,

// WHEFRA (c) 2017 Franka Robotics GmbH
// WIEATERYE 52 Apache-2.0 fRHERIE, 2B LICENSE,
#include <cmath>

#include <iostream>

#include <franka/exception.h>
#include <franka/robot.h>
#include "examples common.h"
/**
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ELERRHARFIDELE 3

1E C++ 1, SR i/ AHERAY, AN, L5 TR RE U R B AR 2 A R A

TEFRATABBATEANY include #547 "#include <path-spec>", 7 E/RIEFLERTERAT -statement (AT I & FRAS RS
MIRZE, Blan, EaTLUH ERTFE libfranka FTEE K=,

int main(int argc, char** argv) { }'’& —fTE & BEIEIRNAG S FIZRE, EXIENARRNANERSEBRE, main &
L {18 P A A AR IR B,

TEEDIRER, BULE R LU T FiE 5 B REALal & 1 1 Bhike,

ANIETIER, B NP FR SRR R C+ R a Ak

X TR L RIREN BN (E, Franka Robotics HERE(ERIABREAME . —([HEMRFF, RATEEEMERERT
BUTIEZ ERRAVE R n]LLE libfranka AO&HIRIA kB,

B EERPITIR

RIAREE ST B ORI TIE, FMES S B CEZE, Alt, EESENERERKR, EERFKT,
1BV BN [CMakelists.txt] . LI ROOREAETEMRIR T 5%,

% (hello_world)
find_package (Franka REQUIRED)
add_executable (hello world hello world.cpp)

target_link libraries(hello world Franka::Franka)

T RTEITHE (xxxxx.cpp) HOJFAATBIE RAT7 E R R G BAH, MR FLAIEF EH I [CMakelists.txt| 1842,

BUEE SRR PR build BEHR, (EEMERIS, BT TIHES

cmake ...

BRI BNk I CMakeLists.txt 257,

R%, FEIEH) build BRI BT TSR S IET TR

T

NEE = SN %) T N

BATIBRIBIT
FEPAT A PATIE, TN 2 R BT EM,

AP TIERI BT T AR PR E B ST R P B R I, W T TAIER A

./name A[#YT <ip roboter>
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ELERRHARFIDELE 3
A P TAR R A AR FNEE ST ALY 1P ALk,

BUTEHF T RIAS,

AT TARROST TE RN 25 A ROBD 1, RS,
TEREN I TIEZ All, AHHEE RS A RIE RIS A A !

FEE 1L/ BUHBIT TR THE, LS 8 <CTRL>+<C>,

13.8 REEEHEMR

13.8.1 —fig A&
AR
AR 2o 240005 Y, #2411 (ReTEE | I,

SR FRY R

IR T 5 %

Franka Research 3 fE7~/5E H & FTHESE Pilot-Grip L-AORIIE LSRG — B2 A M, SRDIRIE e, W R R B %sh |

AR IR e TR, A R R B R 1k,

Franka Research 3 8/5: 854 2 1) £ (% ER W inc Il Ao

FRB B N, PP AG, CATRRAL X3.1 (BaFik) 1 x4 (
AEDRNENAEH) 7E Desk Hr UMM (AT,

Franka Research 3 f5/R/B 5 ysfEd SR HEBLRHE A,

St AT RE S B —EE S, HTREAN S, SR A

Franka Research 3 fg7= /6 D5 L R ARG E K R BT

WIRSHAE IESRTRBOE R E, FREFHRAE Desk R ik iR 2 8UE R

Franka Research 3 fg7R /6L Al R,

support@franka.de,

IR EHTRAE RO AN, SEEEE RO, RS I ps s E B A AT

BB by T — B 7 R Sk

NS EARGAUERS FIRE, WHERE LI RE IEMER RGBSR, fEMR Franka Research 3 2245 /E L7 FAYME

RN AR AR VA b

I SRAEE R SR = 7 el A RU LR RIS, RERERD Code it SR AR FUE R, SR T IERER) T B L,

AT A, EARE R ED .

IEEFE

R E LA = sl RYL R AR BT 4, FERE TAI%H
1. BRTERARRE, DASCEIEAERY TR AR,
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SUEMRBFREB LA 3
AR T,

R TEAHEA ARV E L
BT IR MR e,

H> w D>

I REYIRGAE, FEFSIEIRE & 1R A% B 4% MM support@franka.de, TERREARDLZ /I,

TESM RIS DL T, BERRESRTR, N2 PTA L350 Franka Research 3 B E#AEILMI{E IR,

RRBRIRFEE HH B RO R
BRI P 2 B E SRR B G A, MR IE R BIG:, Loc king pin SE7ERE S R LI 7 =NBHE,,

BEOMREE
BB R REERARE, B AR — BRI O AFRO B EhREE,  HBLLL FEERREAE. -

Joint Limit Violation detected

One or more joints have moved into their hardware limit.

The error can be recovered. You will be guided through a procedure during
which you will move the joints out of their limit.

Reboot START RECOVERY

1326 : FAE "Ajoint limit has been violated" (& I & PRl
g AT R EREIE, ERAMZEEEE G TBRGER] e,
f&—F TB#AfER) (START RECOVERY) BR#ATEIRBHEISHRRNERY, BARRER S 2 i B R,

Move violated joints out of the limit

o Not able to move due to an obstruction? You can move other joints in any order to move out of the obstruction.
Joint 1 1. Press and hold X4 - External enabling device.

2. Press the unlock button to unlock the joint.
Joint 2

I!

3. Press and hold X4 - External enabling device, then press and hold the button until there is o .
Joint 3 Move joint out of limit

no violation indicated anymore and the violated joint is moved out of the limit.

Joint 4

Joint 5

Joint &

Joint7 @

Shut Down Reboot

R02210/1.5/ZH Franka Robotics GmbH ©
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BLERRIARSPOEES
1327 BN MREBERIAR

BI{ERIEN External Enabling Device (JMAERENELE) , SRT%&EE— T Move Joint Out Of Limit (FBEEI# HAGIR
) 1o FIRFRAEMERRE, EEIMBLLLTAL

Move violated joints out of the limit
o Not able to move due to an obstruction? You can move other joints in any order to move out of the obstruction.
Joint 1 o This joint has been recovered, however, you can move it to clear the Arm of any obstructions.

. 1. Press and hold X4 - External enabling device.
Joint 2

2. Press the unlock button to unlock the joint. I:“
Joint 3

3. Press and hold X4 - External enabling device, then press and hold one of the bidirectional -
Joint 4 buttons until the arm moves away from the obstacle.
Joint 5
Joint &
Joint7 @

Shut Down Reboot

.1328 : fERB LI IR R

FRETSE X IR BB RIR A, BUEE — T TERd) , BRI sepida .

A ERE

FE BB B SARARE, e RAE AR LR R CAE R, BN, 58 ATRER H AR HLas BRI e A  FE i
BRI, 2 TRHESESRE, TR AN E Bl B s, AR E(E Desk L FAIFAEHUR,

Joint Position Error detected

Joints are misaligned, likely from power loss or emergency unlocking.

This recovery procedure is restricted to safety operators.

o Alert a safety operator to address this error.

[ .1329 : R [MERBIEE A AL E SR

ISR R 2 B ERETE, CRARZ M NE G [BlRER) 28,
#—T TBH4AEJR)  (START RECOVERY) 1%, GBRRI—HIFAE, HURSREATHES,
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Please resolve the joint position error by moving to the reference position

o Not able to move due to an obstruction? You can move other joints in any order to move out of the obstruction.

Joint1 @

Joint2 @

Joint3 @

Select a joint on the list to the left to start moving it. You can move any joint in any order at any time.

To recover the joint position error, you need to move violated joints to their reference position.

Joint5 @

Jointé @

Joint7 @

Shut Down Reboot

[ 1330 @ HEREEEEEIFE

e A S RO HEE, BERIR AR AR AL,

Please resolve the joint position error by moving to the reference position

o Not able to move due to an obstruction? You can move other joints in any order to move out of the obstruction.

Jointl @ 1. Press and hold X4 - External enabling device. X4 - External enabling device not active
2. Press the unlock button to unlock the joint.
Joint2 @
3. Press and hold the button until the joint reaches its reference position. Afterwards
. Move joint toref. position
Joint3 @ confirm if the position matches the expected one (visually compare with illustration).

- D 1 visually confirmed that joint 4 is in the correct position.

4. Release X4 - External enabling device, to continue with joint recovery.

Joint5 @
5.Confirm and complete joint recovery of joint 4.
Joint6e @
Joint7 @
Shut Down Reboot

1331 : BAERE S

HI/ERLEN External Enabling Device (JMSTRNENAEE) MARRHE TiREE, ERIFAESIER TR, %— TR0
&7,
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EEFEE

BB E BB, PSRz, LR E R AP TI L,

BIE, B NIELEARSHCE (8RR &R,

Please resolve the joint position error by moving to the reference position

o Not able to move due to an obstruction? You can move other joints in any order to move out of the obstruction.
Joint 1 1. Press and hold X4 - External enabling device. X4 - External enabling device active

2. Press the unlock button to unlock the joint.
Joint 2

3. Press and hold the button until the joint reaches its reference position. Afterwards e -
Joint 3 : N ) o : Move joint to ref. position
confirm if the position matches the expected one (visually compare with illustration).

D I visually confirmed that joint 4 is in the correct position.
Joint4 @
4. Release X4 - External enabling device, to continue with joint recovery.
Joint 5
5. Confirm and complete joint recovery of joint 4.
Jaint 6
Joint7
Shut Down Reboot

1332 R M B)

IR%EEE "Move Joint To Reffir i "fdlh, W—EH%, EEWESS ABERENELIE, 54, hrTLUEM "+ /
- "B BB AR A,

ERIARE ML E R, & HBLLU TR, |

Please resolve the joint position error by moving to the reference position

o Not able to move due to an obstruction? You can move other joints in any order to move out of the obstruction.
Joint1 1. Press and hold X4 - External enabling device. X4 - External enabling device active

2. Press the unlock button to unlock the joint. ﬂ
Joint 2

3. Press and hold the button until the joint reaches its reference position. Afterwards

Joint 3 confirm if the position matches the expected one (visually compare with illustration).
D I visually confirmed that joint 4 is in the correct position.

Jointd @ :
0 You can now verify that the joint is in the reference position.

Joint 5 4. Release X4 - External enabling device, to continue with joint recovery.
5. Confirm and complete joint recovery of joint 4.

Joint é

Joint 7

Shut Down Reboot

1333 : HERALE
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AieE RN G OB EREE, MRHEEIELL, AR MABBIE EMARELE,

EZIN-H

AN E PR A R ENLE RS, AT LIRS MM B EN A, BUAE AR MR R 2 B AL E e T,

—F TCONFIRMJ %4k, BIAE, BAEIALE R,

k=110
Tt
=3

P/

AN

s

(313

Move joint ta ref. position

Please resolve the joint position error by moving to the reference position
o Mot able to move due to an obstruction? You can move other joints in any order to move out of the obstruction.
Joint 1 1. Press and hold X4 - External enabling device. X4 - External enabling device active
2. Press the unlock button to unlock the joint.
Joint 2
3. Press and hold the button until the joint reaches its reference position. Afterwards
Joint 3 confirm if the position matches the expected one (visually compare with illustration).
D | visually confirmed that joint 4 is in the correct position.
Joint4 @
4. Release X4 - External enabling device, to continue with joint recovery.
Joint 5
5. Confirm and complete joint recovery of joint 4.
Joint 6
Joint 7
Shut Down Reboot

1334 RIS IR

BRI HA RS R P B T TR AR
AR EEEEE), R HBLLU TR, |

Please resolve the joint position error by moving to the reference position
o Mot able to move due to an obstruction? You can move other joints in any order to move out of the obstruction.
Joint 1 1. Press and hold X4 - External enabling device. X4 - External enabling device active
2. Press the unlock button to unlock the joint.
Joint 2
3. Press and hold the button until the joint reaches its reference position. Afterwards
Joint 3 confirm if the position matches the expected one (visually compare with illustration).
D I visually confirmed that joint 4 is in the correct position.
Joint4 @
o Please hold the button longer. It was released too soon!
Joint 5 4. Release X4 - External enabling device. to continue with joint recovery.
5. Confirm and complete joint recovery of joint 4.
Joint 6
Joint 7
Shut Down Reboot

.1335 : Me ssage Button not held

AN RSEAEERI B B AL AR AR, R HHBLLL AR,
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Please resolve the joint position error by moving to the reference position

o Mot able to move due to an obstruction? You can move other joints in any order to move out of the obstruction.
Joint 1 1. Press and hold X4 - External enabling device. X4 - External enabling device active

2. Press the unlock button to unlock the joint. a

m

Joint 2

3. Press and hold the button until the joint reaches its reference position. Afterwards

Joint 3 confirm if the position the d one (visually with illustration).
D I visually confirmed that joint 4 is in the correct position.

Joint4 @ . : .
0 The robot has not moved to the reference position yet. Continue holding the button

until a success message appears.

Joint 5
4. Release X4 - External enabling device, to continue with joint recovery.

Joint 6 5. Confirm and complete joint recovery of joint 4.

Joint7

Shut Down Reboot

i 1336 : RERELEFFATFAL

Jan SRR 20 A8 BRI AL B 52 BN ETARAY T M LR B RIRLRAE AL E, EATLURE "+/- "SRR B e B B pka
NHOHARBHER, T 2SRRI EI 2 S 0L AT LLE I,

WA SRR S IR E R B R, B ARBAEAIIERLTERK T, #iE TCONFIRM) fEFRIKIE,

Please resolve the joint position error by moving to the reference position

o Mot able to move due to an obstruction? You can move other joints in any order to move out of the obstruction.
Joint1 @ 1. Press and hold X4 - External enabling device. X4 - External enabling device not active

2. Press the unlock button to unlock the joint.

Joint2 &

Joint3 @ 3. Press and hold the button until the joint reaches its reference position. Afterwards
confirm if the position matches the expected one (visually compare with illustration).

- I visually confirmed that joint 4 is in the correct position.

4. Release X4 - External enabling device, to continue with joint recovery.

Joint5 @

5. Confirm and complete joint recovery of joint 4.

CONFIRM RECOVERY

Joint7 @

Shut Down Reboot

;1337 : HesdseaikiE

B NBUE AT AR AL

IEEFE
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ELERRHARFIDELE 3

BB ERERE, RMEAREAECEA LM RE IEEROL, NIk, fE Execute (BUT) "ENE)TE
ZHl, FHEERE TIEREE,

NSRBI SERAEIR,  rTREEAE SR AN AHAS AR SRR e, (EEMFil T, FERIPRME, FRMES A hE
fE, WELSHE A BHHEE,

fESHBRER SRR
WRER O fRSOETR R, FHEE TSR

1. BHPAREZS A, PR NEBIREGE, W RTINS MR EEERR, A B2z 2FHP Franka Research 3
RARA A EHRE) | —= Ay % Franka Research 3 L EIRENER | —ffi,

2. mEEHEGA TREEE,

WRBAT BTG, FHIHIEERE M FOse LEERE, WmelR LB, RUEAR NI, e
fR ERBAERROSHE

3. WURRVEDIMAE, FHRft  Arm  BUFFSRRIBERS ANRURCERE, WEERIIRE & 1EE tdi % P SR
support@franka.de, & LIZE Desk - Settings - System - Download log files F1 £k EIFE 8745,
R SR ANARSERR B
350
1. [#PA Control,
2. HUTSRAEHY IR,

ARz 2R Franka Research 3 9%, 7522E10.3 [E{FREHE | —=hay  EEFREH
Franka Research 3 | —ffi,

3. R NP e 282 T R R
4. WESIETH ATREHEE,
5. MSNRAREBURME, /00 IEERE HE TR B, WERER IR E 2L,
6. RYEHBEEEA.
A RIREIRIEAE, B9 0L Arm BOFSR, TS ERIIRES G EB 1K support@franka.de,

REFHERET [TIEERB R

TEREACHEA T5R%0, N EER AR a7 AR B (5 (il sk eT DU A 1% 05 O BR B S PAZE Il i ki, 98%% AT DA B
Desk HJZIE a1,

FIBAERIEAR SR, Fies NIRILEAE

&R EaE R Desk BAR, (e EIRTLEAR PAREEEAE, iRk )74 « BHEA Control WP2E1F 1-2 /i, TR BARL
5 Control BifEHER% T LABR R,

BOME I EETRLED
B EAME SR R TR RS, 52 E11.7 (RARA M EHRLF) | = - S R 7w A,
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ELERRHARFIDELE 3

13.8.2 2 A FCI FyROBE R HEAR

£ B FCI BO8L38, 3528 https://franka.world/ FAJ#R b FCI S0,

I E B FRANAETE AT RESE A2 00 A FEEERAAT LAY R BT E AR,
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https://franka.world/

&3 Franka #3283

14 € FRANKA #i%E 3

141 ZEMRHRA

e

Franka World E—f# LVf, &R, S1EBE, ikuighpiasnaibisds, MM eiaiERES  Franka
Robotics HIZE TR, Franka World $24£45 7 Franka Research 3 B T.E.. 1ZEufR FFaIE (UIASERL E R kaE
BEEE AL G Alifa), DA AT I B A — B e RENE,

=E1ER) https://franka.world/ LLR] R A 2,

1
1FHL  Franka World fEfAFM, LUESEFTA  Franka World  ZHEEAUHEE, LIRANMIERAELS -

https://download.franka.de/franka-world-manual/

14.2 EEREAE 1 ek

ZiE [Franka World 7&)l ) BB ROEREELDIAE, "RE¢H M€ /w9 [Franka World) #2517 Bl 22
HELERESR N |, K \TERRIRE, #5558 A B Franka World 1852 RIBIE (L s, (B2, a0 Sunkas ABERR,

HAE B MR LIFE R — B i - FE TR, R R EER b, iR BB,

CIAEUIL) B @ EN -English & s MIDDLE (Scrum) - F

=]
E=jCashboand Software Updates > Apply changes

1 N The following changes are ready to be applied:
System version Update to 5.8.0

@ Users Apps 48 additions &
Features 2 additions

<5 End Effector

® Calibration

&% Modbus TCP

@ System

@ Safety

141 : %t Franka World 4 BiLiE I #2 fn Thig
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https://franka.world/
https://download.franka.de/franka-world-manual/
https://download.franka.de/franka-world-manual/

&8 Franka %S 3

IMATE, ETEEME Franka World 2245871 Apps s Dhfey, 1ESRHE T HUHT,

Has A FER
JeiRAG
o FRES LI,

o ITWMIEE A Franka World,

[l 142 - PEHIAE RS

1. EE RRGED

2. —F REGISTER DEVICE,
TBAGHERIE]— [ TR, i & S AN S SR T e,

3. MEFTE, FHAERE BB A,
BASHEEE [FIE) 5 — 10,

4. AL R A BUBRSE,

5. 1% REGISTER,
AN BIE EHEE

6. A [EFH

7. EHTRGRTTA MRS A,

2
i
=
i
8

14.3 SRR3R

Hub /& Franka World Bo% Lok, & rI7E S A Franka Robotics #88 A e HA RO SCPE, #2, f2X
WBELT BT, NEET LA, FERIE https://franka.world/,
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&8 Franka %S 3

144 H|3

BRBE AT

HER R T A @R B E F1) "Franka World "$EI-E 5 T, BT HARE, MR AL ERER 1757
HX Franka World,

Control & E W E/EE AR AT HES, WEREREHA [Franka World) =4,
A SRR 2R A TR EE S Franka World, 128 /T LU R8I BRAGTE 57 (RESR I F10).

AT, EEEM Franka World Z2HE38TH0 Apps BiEhRER:, (ESERFEE T TR,

#t L%
1. dREREH RSO A R L,

SETTINGS
=
FEDa=hocarg Software Updates
P — I
Software update available
@ Users
Systemversion  Update t058.1-c1
& End Effector
@) Fetch update automatically (recommended)
© Calibration
© synem
£2& Modbus TCP Manag: fthisronotin @A FRANKAWORLD (4
@ System
# Software Updates
® Safety

14.3 : REETEH

2. % TABEUSEE (%) | FReEs

Downloading changes

14.4 . HEBAGEHT ()
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&8 Franka B3 3
3. THEE#, [Ef) HREESETH,

B8 Dashboard Software Updates > Apply changes
i Nabeok The ollowing changes are ready o be appled
Systemversion  Update 1058 1.rc1
@ Users e |
& End Effector
@ Calibration

52 Modbus TCP
@ System
@: Software Update

@ Safety

14.5: B

4. HIBUE M RS R,

Reboot required

®

After applying all changes. boot. Do you wan

14.6 : E N BT RUE)

5. RHLPRAE T,

R02210/1.5/ZH Franka Robotics GmbH ©




&8 Franka %S 3

Applying changes

~~

Walting for completion.

14.7 : EFSEE

6. ERMEHEH, REH TR [Applying Changes and Rebooting] (& EWER) .

Applying changes and rebooting

)

Waiting for completion.

14.8 : BTN E I

7. SHEEEMBEEN,
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&8 Franka %S 3

SETTINGS

System has rebooted

®

Apage refresh is required.

14.9: HHTBAE

HESR A S
% [FBIRS %, GERESREIETR,

1 % P =% @,

SETTINGS

s
8 Dashboard Saftware Updates > Synchronize manually

anll Network

9 Users

1. Dawnload update fle from Franka World

4 End Effector

‘your system.

@ Calibration
K N N .

&3 Modbus TCP Py —

@ System

#: Software Updates A Uposlepisintie

@ Safety

14.10 : FHIFEZL

2. LHEEHER.
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&3 Franka #3283

SETTINGS

82 Dashboard Software Updates > Synchronize manually
ool Network

1. Download update file from Franka World
@ Users

2.Upload update file

<> End Effector

.*@
won

@ Calibration
&2 Modbus TCP

.
@ System

4% Software Updates

@ Safety

14.11: RS

3. LEEHEE.

SETTINGS

Uploading Update File

-

Walting for completion..

14.12: HEFEHRESR
4. HUHEZR BT,

Upload successful

v/

Successtully uploaded Update File to robot

R02210/1.5/ZH Franka Robotics GmbH ©



&3 Franka #3283
14.13 :

5. THOEER, SRR ERFAMERDSER, 2 THES) IR,

14.5 {§

Y TR £ A5 BOEAR BRSO S R, B SEIE R
o RN AAHRE,
o MEEEE.
o  ModBus-Configuration,
o RURBITESALE,
o MEHEBRE.
o ENIITE,
il BB AT IO BIRE B2 RTRRASEY Control, SRR FE BT IR B LD R, S P HRE
VR AR
ftAFRE R R E
f#17 ModBus #HfE
[CRER ST e S i
v TR SLEERS
H ATEIEGRE B 5 B, TR L LAY E 8 M HERR e OB HE R A7 B e, Y BRI BRI (i 0 Ak
— R AIEARE, (EHRTAEIRE T, 8 A B RO RS RE Iz SR A N B AR SERk.
FE BRI I i S B A 5 (R PR b, IR R0 B 8%, ESLIR D GBI BRI T,

ANERNEEN

1451 R£EE
1E A RTRIEIRET, 22 AL R R ES, FEBITO/RHRBAREY, KE Watchman HBERHS
MEAER 1D H 8k EA7 2 PDF, EEBATIHRE, FHEMTIIZBRET
v {E Desk g 1118 f% Watchman
v’ ##—F Watchman f I#F T 22 LA TS
v WS REAE % PDF, G R E AR B #E T,
7E Watchman M2 4h, 3847 WiH % 2ARRE 2T SR 7, B TR ER S BRI T

v ERmEURERTIEE B

2

v OBHRL Tea) 1R
v AR LR A B 4 B Bkh
AHTHAHB 2 B2y
o  TAFBUTHF 7IFH]
o ISR
FEERRITEDLT, A Watchman g [/ 24 ) AR - B A S 2 BoR A,
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&I Franka B1% 3
14.5.2 8RR ERTE
HEEFERRE, HPIT TAIZ 8

v BRI Desk L [R%7E
v TR R
v BTkt ROE R, WA R TSR B B,

SETTINGS @ EN- English

B2 Dashboard X5 - Robot network C2 - Shop Floor network

Defines the |P address and the address range of DHeP Client (J

@ Users Netmask

For example, 192.168.1.1 would have the robot
serve |P addresses 192.168.1.100 - 150 while all

<» End Effector

192.168.1.x IP addresses can reach it.

&a Modbus TCP etwork statu:

192 168 u 1 1P 192.168.0.237
Netmask 255.255.252.0

@ System
y )

@ FrankaWorld \//7 \>\ \'\\

777 (

) Wt‘.\/ N
@ Safety g% | L

T [ ”—"?

e (& & [
=a

14 .14: B3 E

AR ENRAEARE, AL 28 T ey A e ] o 21 HH ) 2 8

14.5.3 Modbus # K&
EEREFE Modbus FHRE, FEHIT FHIPEE :
v BHREI Desk Ay 3%E

v &% TMODBUS TCP) {Z%;

v #—TF TDOWNLOAD] ## Modbus HARELL T 5|4 iR F BB AN mEE -
"modbus.json"

1 TR R R Se TN L O 4 B 8%
i TUPLOAD) #4281, & AILLH% Modbus SRR (1 28 FFUGR IR ER A,

14.5.4 iR ITIRAERE

Fr L TF End effector #HAE, FHEIT FAIEER
v BRI Desk Ry I35
v %% [END_EFFECTOR) 14
VR THEMCE R 5B AR R
v

#—T TDOWNLOAD] R n[{EdznyfE A SrmisiE b, LU 414 fRRETE Modbus FA1E
"endffector-config.json",
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&3 Franka #3283
T H PR R TR ST @ L fE 4 B 8,

% TUPLOAD) #il, & LU End effector FHAER(H R L - UGR IR BIR T H,

14.5.5 [EFBIIHER
BENTHTHS P LATE TDESK] Agti H B Tk,
HE TS, FEPIT NAIEER

v BARY Desk -y IE%7E

v BRI RS

Vo R T A BRRN AT B AR TR,
T N RAHTEB AR H 3%,

@ oex  waoiman seTmines ® e

S miga MIDDLE (Scrum) - F..

HIDE LIBRARY

TASKS + GROUPS & APPS
0000 T g o Abdiehn " i =o4@a=8 8@
o T ¢ o cerwe pa Soecr e s fony o, e e oo
i ~ e 7 < A E
o e S B o

[B114 .15: AT

FEOEF AR, 551 TR TAEERIEER A IE = DESK iy TR,
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R RS

15 HEEERE
15.1 #8

Franka Research 3 AT F1 2 AL 1L & B EMAT T Al sailEsiE IR 20,000 /M, IEF BRI RARIEI &
NFAH S FRICRIEIE R A, WASE ST HIEERE, 4R % B ROE ] BLE L AR B AR KR 22,
TERLERE DL T, FRilieei] nTRE & At 5 sl

IR BT IRV BRI, 235 Franka Robotics 324 (support@franke.de), HISCHE [MIRREEAL R0 A
REEEME, MR LR TED,

ANRAE B ARSI (PR SIS N RO TR, UG ) AR RS, AR AR S IR,

. 12 {18 A 7E BB Rr RUED B B 1 SR,
. 12 {18 A 7ERUBY 1 ] B e e B s L R,
. 12 (8 A REPTA LR, BlnEE A R HER DR,

o  MECERIALMHM L 2R, DR SEE

15.2 ER

R

ANEE IR TR, LN AN TR 7 B A B B R, R T RE R BB iR S
o FAHERARL EH BRI E,

o EMMIEBEREIE R E,

TR AR R LA T A
o HAGKANBTREEITIHE,
e JUf7E Franka Research 3 2z 45 1130 BLAEIRER BRI,  FRFFETTIHE,
o FHPHFIERBR AL E LT &4 N BIETT,
o GEMEIATATIEE TR,
o FEMEMEATIEERR,
o EfFRBBARATIEIR,
o IREAGHENILE,
o GEMENEVEERNGR N, FHERFEGLEUTFE SRS, St A nis R iR,

R02210/1.5/ZH Franka Robotics GmbH © 7



MR E

SERIMPHAE
o FHERBEERAEIRIGE.

15.3 RR#E

BREE

Franka Research 3 F3E B4 ZF0 S TARRH B R HOTE L, ARYERITEML

Ei

APER SRS — TR, PR IR IRAR R B R AOTE AL, YR BLE 2 B R B,
FEHE M, FHFTRA Control,

HAEREESIREMEY, ol 475 ek LU .,

BB AR
FH i Franka Robotics i, LLIRENTArfE @) m ik,
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ARF X &

16 IR

AN AT TR AR 85 B S L ERE & T /5 Franka Research 3, s {RERESULIERG A (E, 255 B BE T 28
o BAMIATER AT DIEE SRR, WHRSIE R aides A, DA T PERR e — 2 5,

=110

Hiss www.franka.world, BUEA BIEAMBERR A BIMH TR BB At & 7R,

BRAIRB A SARAVEM ISR, FEREMBHE : support@franka.de BAMIEFEARES RIS LS EHERYRE
REFHZER, TR RS PR,
T SRR IR B s, R (AL TR

v R

v PRI R
v FERFR
v

RALH) HEETE SR

16.1 BUER$

ISR A L B, SO P B RN, PN S TR R
SRR R MM SARAFBE I (O S AR T RE, SELEhRE AT LU

o ARFRHLHEE, LAEEZE BAETTIHE — B HISERAS T

o FRIUKEERHHEH R ERIHHRE

o i%iEL Franka World [F25, EHIZE R,

o AR EB A IR E,
R A N Bh ke BT i R SURERR ) oA, FL B,

FIEAFHL Rescue RHLMHE A, TG AT FHGEIEE GO H R BAGE Bt £ A RS AR BB B 48 1) X5
R,

o E T BRI ARER R, FEBIT FHISER
V' FiPA Control, SRR, %% PATBARH,

SRR 10 FOB%, TR 2GR D B R R R 25,

EAER 208, (B 40 B,

Aok 3= ) I P 2 2

S5 10 B,

Pl EBAR,  FERTRUEN AR,

Control BIEMERE AT LABAREE AR RfE, s B 56 &E B robot.franka.de fEFEIT IHtR, BIE SR
R B FE A,

SN N NN
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ARF X &

@ EN - English 2 ¢ g8 RIGHT (Scrum) -FR

A i The robot i fonal and only a subset of settings will be availabl

Rescue System
o0l Network

The control encountered a problem when booting its system image.
@ System Instead, the Rescue System of the control has been booted.

You can now try the following steps:

& Franka World « Reboot the system (if possible, the normal system image will be booted)
* Update your system to a working system image using the Rescue System

« Download system logs and contact support if the above steps fail

O Safety

System Information
Shop Floor network 192.168.0.236 /22

Robot network 192.168.11.1/24

161 BRI
M
BB R Bl i E RO ER T, AR, R F TERR

TESCEE P, AT LURTRE SR e M BT, 8 LERR R I A RO e,  ERTRN BN R AN S R
P

B
AX AE o

@ EN - English S ettonthebi

A Youare currently in the Rescue System. The robot s not operational and only  subset of settings will be available.

88 Dashboard

X5 - Robot network C2 - Shop Floor network

twe A Network configuration changes madein

Defines the |P address and the address range of the Rescue System are transient and
DHCP Client G
the DHCP server running at the robot's base will be lost upon reboot.

@

System network interface. The network is fixed to a 24bit
ne

work mask and the DHCP server assigns IP C

addresses with last octets in the range of 100

4 Franka World 150

Current network status not available.

For example, 192.168.1.1 would have the robot
serve |P addresses 192.168.1.100 - 150 while all
@ Safety 192.168.1.x IP addresses can reach it

162 : {8

i
TEMCE T, AT LABR AR T

RLERE B RUEN H LR
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ARF X &

@ EN - English S 4 g RIGHT (Scrum) -FR

A in The robot i ional and only a tings will be available.
83 Dashboard

Log download
adll Network
Download all system logs as an encrypted artifact. This s typically requested for support enquiries.

DLOGS &

Factory Reset
& Franka World Warning: This will reset the system. Your configuration and created tasks as well as all installed apps and
features will be deleted. You should have access to your Franka World account and upload a Status File after the

reset if your Robot is not online. Consult the Franka World manual for more information.
@ Safety

M .163 : H &K T H B R
o HETH
THEHEER, BORRME SR ERMA BRMER, MR ERAESRR R, fE3E ATREE R,
o HMRER

HRLE DI RE S Bk TR, PTA UE PRSI, DAKITA O Rt i AR 2R D REAT il B,
EORARRAT AR, Hdk, SRyl 2R 6 EORT R,

ﬁm

EHFR
I DO RE P AR B 22 Sl BT TR Rk, AR R Rt A A R SR Dh RE,
PSRRI 2 AL IR, AE MR A B e P& MR e e =R Dhg.

FERMAR L 2 BB, T A RO LUt BEH AT LA Franka World B i EUHi 22 B57E 25, ARt
SERTESL AV RATEC BB BAMETFE S DA E DL T ¥ BER A,

R02210/1.5/ZH Franka Robotics GmbH © 7



ARF X &

83 Dashboard
Register device with Franka World
adll Network
Control S/N 2953411326470
8 Apps
@ System i in: & the App Development
fea Appsand
Feats from the m: system.
Q Safety
T [ D @
© Avplychanges
16.4 : IERFHER
HiEBR B R R B
ZLHR M ROR R, WA ERE AR, SRR AR S TE IR R b ERT RE).

16.2 BETE

FR3 RIMIEBITIFE UL, Wik
LIRS E A,

B RFE B RLERAE B L

1621 ATAMBEEERTEHAZ
TUFEA [RIA RESRAE B0 45

EERES ®nH

it H REEME CAE REPR BIPTA H 35822, 1A Franka Robotics BT
?ﬁ%mom%a SEFRR PR RS RIRE, B NAE ol S e
N &R HE

G A8k AL R B SRR T, I F ST SRR, B
THEE R 2R 1 e T,

BB s Bl EalEes NIEEIREIEERYE R, Blan S FnslEE,

FEHREE R AT SR SRR, A T R R T T,
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=

W& MIDDLE (Serum) - F...

B, A PO A R R R SR i

RER

Franka Robotics & T

Franka Robotics BT.. %
B P M # A
H& el 3 Fn Franka
Robotics & T
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RAER IR
16.2.2 THEEEM

HEEE R AT ESE H 55182200 Settings GRE) T,

- Rt AREEM, FEIR REETOHB B EE L W LITERRE -> RAE T T

SETTINGS @ Stwen S 8 uNDERTHERCOF

B8 Dashboard
ova 100

eall Network

og: ped and use . They fab
@ Users

.

€& End Effector

. table insights into robot activit
@ Calibration v [} s

&3 Modbus TCP

#% Software Updates

@ Safety Warning: Piease make sure 1o remove the end effector for this and watch the robot carefully.

16.5: Rt

- REFHR ERE > BT Nl

B altmen 2 emunoeRTHE ROOF

B8 Dashboard
Safety Log

alll Network

 Users

& End Effector

@ Calibration

Token Force Timeout

&% Modbus TCP

@ System

#o Software Updates

16.6: 4
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A vou The, subset of avallable.
82 Dashboard

Safety Log
ol Network

@ System

@ Franka World

@16 .7: Tk
- Desk API : FTf5 H 5Bt A% Desk API Hifs,

16.3 AKIE

FR3 HYSERAET LA N, B FERMeER ) (B dom#E) wTREERRTFE Eak
fi WA SR A RE, I AT RERR %E#ﬁ&ﬁ?ﬂﬁm/ﬁﬂ%ﬁo

BRIE] R T REESS R IE ) Rl R B B A E A BT IE R RS, DUE A A
)\, TS A 25 A\ 325 [E] Franka Robotics GmbH,

6 DESK WATCHMAN SETTINGS

a0
&2 Dashboard Joint Torque Calibration

An automatic procedure to ensure optimal precision for robot joints.
ool Network
Only perform in case of noticeable degradation in system performance, for example:

+ Discrepancy between intended and applied forces.
@ Users » Reduced accuracy during Hand Guiding.
« After significant impacts or wear

<» End Effector

@ Factory defaults are active. If calibration fails or if needed, restore original settings by reverting to factory defaults.

& Calit Joint torque offsets [Nm]
Calibration

Joints 1 2 3 4 5 6 7
Current Values 0.982 -1.246 0.747 1182 -0.152 -0.136 0.126
5% Modbus TCP
@ System
¥ Software Updates
@ Safety
[#16 .8: & IE
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RBERXIE
16.3.1 A R IEH H R AIZF

EFAIRIL, 0, MEREH ) R
L ETMSIRE, M T R A, [ E R R R e
L WA SR B R,
EEE R REE S,

16.3.2 anfar #E40 0 BE GBI 25
IR AT 7E Settings (RRE) T#EATICIE, HRIZ EAR e 5 B IRk TAIE Bk

HEEFE

177 R &R L REAER S N T 22 A A 5 B AR - Pt BRI TREE ARl SR ) 2 i B A I s
T A ER B & EE R A R

1. BRTERE
a. HHFE VAR TG AT, W H LI B E), R ERAT
FE e ek N\ 2R TAEZE M B Ei s A
b. ﬁ’iﬁﬁ%‘z\/ﬁﬁﬁwﬁﬁﬁiﬁéﬁ ALjfﬂ(qu%o

WATCHMAN SETTINGS

og
) (DEHifme Joint Torque Calibration

ool Network The Arm will move ina radluls arou.ndthe mounting point. Ensure that the Armis
free of any obstacles in a radius of its full reach.
o Prepare Arm

@ Users

o Prepare system
<» End Effector e Run procedure
@ Calibration o Confirm values

E
&% Modbus TCP

| confirm that the Arm is clear of any obstacles and can move freely.
& System
| confirm that the Arm is mounted perfectly upright and level.

#: Software Updates
o Deviations of 0.1 degrees or more can significantly affect calculations.

@ safery

[16 .9: el T4
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AR EEXT iR

2. RicEE
B TFEUEBRBAGRN, WA BT 0 PEHIRE,
a. Rl AR,
b. HERAMAR THUT) .
C. TREERRERINSUR AR ERE "no end-effector”,
d. Ml MR N LA TR A R
e. WUTHEEUE(RRLAE, RN EHEE A

i BT A R A [P R AR G
ii. BAEBEEIIT,
iii. Watchman Ry RHEH AR AL SRR,

e SETTINGS

j=iu]
g8 Dashboard Joint Torque Calibration

° Prepare Arm
Joints.
o Prepare system
& End Effector e Run procedure
@© Calibration o Confirm values

&'a Modbus TCP

@ System Back Cancel Calibration CONTINUE

% Software Updates

® Safety

16 .10: e ik

3. ®%

BOENEGHER &80T, BT ERE L MR, MRS SBEIRIREE, RIREHER
iiEsiwst

7R ES A RELERE &5 N T2 SR AE 5 78 AR TP BRI TRCE, AR PHE ) 2 ) gl A s
O ER B & S R A R

WIEMIM, FE2EEMTE, G2 ER I ER), 5270 PRI T 1 A,
o FHNERRAHER TR
o HZIBHRE Arm HUERLE,
o EFEWTEIE BB, AKEE LED FIREeiEE, SREMNITS, REEMAEEE,
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AR EEXT iR

FEMR TR nlRE R AR A B E), (BAEREITHI 755 2 Al S5 fE  Calibration (FZ1E) E i FHHERR

JE A,

SETTINGS

20
82 Dashboard Joint Torque Calibration

ool Network Run the procedure to begin calculating joint torque offsets.

Prepare Arm . .
Q P The Arm will move into a number of poses and measure torque offsets.

This process may take up to 5 minutes.

@ Users
° Prepare system
A Donotapproach the Arm while the procedure is running.
& End Effector e Run procedure
© Calibration o Confirm values

&% Modbus TCP
& System

4% Software Updates

© Safety Back Cancel Calibration m

816 .11: BUTHEF

4. WEREE
WfEE 2IREE,
a. fEAHE A EIEE N ERH,
i ARER TELE, BT EETRNED,
b. fEHHETLULTE, BUERGHAE, (B LB AAHTRIRE,
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ARF X &

e DESK WATCHMAN SETTINGS

o

Dashboard

g
o

ol Network

@ Users

<&» End Effector

“alibration

&& Modbus TCP

& System

2 Software Updates

@ Safety

Joint Torque Calibration

New joint torque offsets calculated. You have the option to review calculated
values before calibrating the torque sensors.

o Prepare Arm

o Calibration should lead to improvements in hand-guiding and force application.

If performance deteriorates, try again o contact support.

o Prepare system

Joint torque offsets [Nm]
Q Run procedure

ints 102 3 4 5 6 7
© confirm values New Values 0944 1335 0702 1071 -0.139 -014 0.115
Difference 0038 009 0045 0111 -0053 0004 0011

Discard CALIBRATE TORQUE SENSORS

[&16 .12: R E

16.3.3 ERAHKHERE

BUTH R HE,

A FE AT R AR B B A RO AR W H e 2 R E,

DESK WATCHMAN SETTINGS

BE Dashboard

ol Network

® Users

<& End Effector

Calibration

&% Modbus TCP

@ System

#% Software Updates

D Safety

R02210/1.5/ZH

Joint Torque Calibration
An automatic procedure to ensure optimal precision for robot joints.
Only perform in case of noticeable degradation in system performance, for example:

* Discrepancy between intended and applied forces.
» Reduced accuracy during Hand Guiding.

« After significant impacts or wear

Joint torque offsets [Nm]

Joints 1 2 3 4 5 6 7
Current Values 0.944 -1.335 0.702 1071 -0.139 -0.14 0.115
Factory defaults 0.982 -1.246 0.747 1.182 -0.192 -0.136 0.126

Revert To Factory Defaults START CALIBRAT!

[E16 .13: IR R
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PRFSELIXIE
16.3.4 $EIRRIE

ARSI TR AR R A TR, SEMRE R P SR, FEHLENEDLT - FrnlJetiif - AR IE rTREMETL
TERK

16.4 T#§8 Exchange

Tn SR S e sl P AR B, T RE R S S AR R ) s R

16.4.1 B PEHIER
TEEH BT MBS L T, 2B [ A R I,
1. FEflpeTRRED, PRI EERE Franka World,

2. Ve ThRe Mk RN R0 /8 B Franka World [F]45,

FERE 7 AT RRUBAAL B Franka World E#REOEIL T, BT A B4 4R Drse A IR nT it Franka World 7i¢#i%
PRI B, AE Franka World ik, DU BEHZemI s, SENE R, FHEmil T o8k

1. HEMEE 14.5 5 ity | TedER BT bl 1.

2. %8 URL https://franka.world Mai2 Franka World,

3. UMHREITHRERFIN) TMANAGE) Wi, FrA sk be e Ao w] il s e B e G F I EE L,
4. ERIEMERBARIER BT, BURBER NPT ARACE A, DUk B e e B DhRe,

& FRANKA WORLD

End Effector Bundled Software
[ Franka Hand [ Cobot Pump

Apps
B EEEREsOEE '@

BEEsEEENEEEEE S

.o

PRERPeERARERa =@
CEL- Bl EER L ELR L B
AREEERTEEEERRE
AaEEER

16 .14: SE{E MR L

5. BRECOEBUZR%, KIhEERMERS AIfEEHEAREE, BRI B OBUERR 2 i, FHeus
B8 NOTICE Control 228 TIHRE,

6. BREGERELG, [R50 @ asREe. T e ORm B, T
— KRS AT,

7. B{EAEBEE g rp R URL https://franka.robot.de, SX#%7F Desk ZhREZ igi® 1% E) .
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AR EEXT iR

8. PHEL Franka fHA) #Rifl, BUEEEEBIZERLG EITEE, A [TH) FHREE, a8
s BT S ME AR

Software Updates
Software update available

Anupdate is available and ready to be installed from Franka World.

System version Update to 5.8.0

e Fetch update automatically (recommended)

e Synchronize manually

Manage Apps & Features of this robot in %&v‘ FRANKA WORLD

[#16 .15: Sync- #&7~

9. FEIFEHEEME, & MHE [DISCARD]) Fn TAPPLY) #ifh, BEEM, HE—T [EHI .
10. {RBERRARME, R IR BB, ek, WP e TEverything up to date) ,

Software Updates

Software

Your system has the latest software installed and is continuously synchronizing
with Franka World.

Manage Apps & Features of this robot in %Qv‘ FRANKA WORLD B

16 .16: —ENHRHHE

TP THREFNE AR SO HELL SR B AR BLELL E Control BRHEfE, S 7]7E Franka World Hidif,
11, BUE B o H A s el g, SRS B, IR 16.2.10 & T HEES]) TR ATR A5 BT,

12. BARCHHI Control, WAERIEN R %8 URL https://franka.robot.de BRI Desk 41,

13. UJHaZ| "Settings/Franka World TR, #A%#—T | REGISTER "f&eiadT7tfit, shftrenkss, 25t
A LIFE Franka World H#2 & &H Control,
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https://franka.robot.de/

ARF X &

1816 .17: 757 2

14. {EEIEZR P BARL URL: https://franka.world %A,

15. Bl#a%] MANAGE i, Wins A8 Control,

16. BEEUHTY Control, $R#He— T BHRURE,

17. BUESSE BB 20 A OB LUK R B T A =] Zhig

18. IRBEPEH R S AR SER) NOTICE, IEESETA G, Wi e & H I BUE LRI

o

19. #%—F [SYNCHRONIZED] %&£ & *},

20. BI{EAEBIE 2erhiam A URL https://franka.robot.de SI#AEI#E%% A Desk 1R, SRETEIEMELL [3%E
NEHFHR HE,

21. BES R RIEAE Franka World BB 5, #%— T TDOWNLOAD] ,
22. FrAERN FHSEAE, ERLE—T B Ui, SRS Emass, W/ EREE
RN,

23. ESIEPEHIE KR RIS OAREE, FETCE ISR S BHIKIE R, FAIEIREE 14.5 & [
1 REHLREST,

BRI E P RLED, (Kt #EVEFTEL Franka World %5, HIW4ZE7E Franka Robotics GmbH B2 T, W58
P SR HEAE S e 2 L3R T,

FEEHATIRME, SRR TE TG AR BB SRR « support@franka.de:
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https://franka.world/
https://franka.robot.de/
mailto:support@franka.de

RIS iE
o RF4 ¥ (Franka World)

o [E%% (Franka World)
o HPEPERIZRAI R
o BTHEMIEAYFHE (R3EE)
o EH%EM (FP3/FR3)
TESCHEER PRI P31, S5 287 WIREIE AT B AE Franka World Hidi £ Control,

BIENHTHY Control HLEEE] arm, IRERPAME, FHE(HEmhrefEMfE, FHKIRE B 13 = 22 Pl T, MR
DA BRI GO T, ETLUKIR14.4 TSR | SEIITRAODER, R AT zeh] 45

B AT A
LIRS T SRS, REIKIR T A5 BRELT
Vo RBRBEERI RILEE, RERI TR D,
ol PR Ao

v AR L

v R B A

v BRI C1 (MR AR DR IR C2,

VR R AT MR P 2, PRI ST BB GRS 10 B THLSERYE ) )
v b A S e ) C1 i,

v EETHBHER C2

v S J R

v R AR B BRI A SIS | XS g

v R R
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17 Mis%
17.1 (SEHEFFRHEIFIERE

FEESREE EN1SO 10218-1 FIZLK, il 1 2 4 Af 1R HRFHEIAD{s 1k b,

TR T RIEIE AR EE THIEEAALE,
Franka Research 3.

A71: ERAEER B
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17.2 F1E5ERI 1

AR TS 1 R 1-4 BRORE.

B e RS FLERRE [rad] KA LR [s]
1 0,803 0,735
2 0,798 0,682
3 0,684 0,534
4 0,455 0,418

1721 8E& 1

Stopp Category 1; Extension 33%

0,45
0,4
50,35
£
3 03
2
s
Zo2s —a—Payload (%) 33
=4 o1 == Payload (%) 66
;t === Payload (%) 100
0,15
0,1
0,05
0
33 66 100
Task Velocity [%]
172 : i ; Stopp Cat1 ; Joint 1, 33
Stopp Category 1 - Extension 33%
0,35
03
0,25
=
g 02
:u —8—"Payload (%) 32
2015 —e—Payload (%) 66
5
i —#—Payload (%) 100
01
0,05

33 66 100
Task Velocity [%)]

. 173 : W§fH ; Stopp Cat1 ; Joint 133% .,
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07

o o =4
w = n

Stopping Distance [rad]

e
¥

01

o
o

e
=
o

0.1

Stopping Distance [rad]
e o o o o e o @
W W B U m W wm W

o
[

o

R02210/1.5/ZH

Stopp Category 1; Extension 66%

—e—Payload (%) 33
=@ Payload (%) 66

== Payload (%) 100

33 66 100
Task Velocity [%]

174 : [EEf ; Stopp Cat 1 ; Joint1 66% .

Stopp Category 1 - Extension 66%

=== Payload (%) 33
== Payload (%) 66

=== Payload (%) 100

33 66 100
Task Velocity [%]

. 175 : WEf# ; Stopp Cat 1 ; Joint 1 66%.,

Stopp Category 1; Extension 100%

—e—Payload (%) 33
=@ Payload (%) 66

== Payload (%) 100

33 66 100
Task Velocity [%]

176 : Bff ; Stopp Cat 1 ; Joint 1 100%

Franka Robotics GmbH ©
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08
0,7
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Stopping Time [s]
o o
= n

4
W

01

17.228& 2

03
= 025
0,2

0,15

Stopping Distance [rad

01

0,05

035

03

0,25

o2
9

Stopping Time [s]
e
B
]

0,1

0,05

R02210/1.5/ZH

Stopp Category 1 - Extension 100%

33 66 100
Task Velocity [%]

177 - W] ; Stopp Cat 1 ; Joint 1 100%

Stopp Category 1; Extension 33%

33 66 100
Task Velocity [%]

178 : if ; Stopp Cat1 ; Joint2 33% ,

Stopp Category 1 - Extension 33%

33 66 100
Task Velocity [%]

. 179 : W§fH ; Stopp Cat1 ; Joint 2 33% .,

Franka Robotics GmbH ©

—8—Payload (%) 33
=—@—Payload (%) 66

=@ Payload (%) 100

=8 Payload (%) 33
=== Payload (%) 66

=== Payload (%) 100

—8—Payload (%) 33
=—@—Payload (%) 66

=@ Payload (%) 100
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o o =4
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Stopping Distance [rad]

e
¥

01
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Stopping Time [s]
o
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0,2

0.1

Stopping Distance [rad]
e o o o @
EO R S PO

o
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o

R02210/1.5/ZH

Stopp Category 1; Extension 66%

—e—Payload (%) 33
=@ Payload (%) 66
== Payload (%) 100

33 66 100
Task Velocity [%]

11710 : [iff ; Stopp Cat 1 ; Joint 2 66% .

Stopp Category 1 - Extension 66%

=== Payload (%) 33
== Payload (%) 66

=== Payload (%) 100

33 66 100
Task Velocity [%]

. 1711 : Wi ; Stopp Cat 1 ; Joint 2 66% .

Stopp Category 1; Extension 100%

—e—Payload (%) 33
=@ Payload (%) 66
== Payload (%) 100

33 66 100
Task Velocity [%]

1712 : M ; Stopp Cat 1 ; Joint 2 100%

Franka Robotics GmbH ©



P 5%

08
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Stopping Time [s]
o o
= n

4
W

)

01

1723 B& 3

0.4
0,35
03
0,25
0,2

0,15

Stopping Distance [rad]

\

01

0,05

035

03

0,25

o2
9

\

Stopping Time [s]
e
B
]

0,1

0,05

R02210/1.5/ZH

Stopp Category 1 - Extension 100%

—8—Payload (%) 33
=—@—Payload (%) 66

=@ Payload (%) 100

33 66 100
Task Velocity [%]

. 1713 : F§f#] ; Stopp Cat 1 ; Joint 2 100%

Stopp Category 1; Extension 41%

=8 Payload (%) 33
=== Payload (%) 66

=== Payload (%) 100

w
@

66 100
Task Velocity [%]

1714 : [FEfE ; Stopp Cat1 ; Joint 3 33%,

Stopp Category 1 - Extension 33%

—8—Payload (%) 33
=—@—Payload (%) 66

—&—Payload (%) 100

w

3 66 100
Task Velocity [%]

. 1715 : W] ; Stopp Cat 1 ; Joint 333% .
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P 5%

Stopp Category 1; Extension 66%

0,6
05
? 04
o
2
g 03 —e—Payload (%) 33
l"ED —#— Payload (%) 66
g 0,2 =8 Payload (%) 100
@
01
0
33 66 100
Task Velocity [%]
1716 : fiff ; Stopp Cat 1 ; Joint 3 66% .
Stopp Category 1 - Extension 66%
0,45
04
035
03
Z
£ 025
Eﬂ —e—rPayload (%) 33
3 02 —a—Payload (%) 66
o
& == Payload (%) 100
015
01
0,05
0
33 66 100
Task Velocity [%)]
. 1717 : Wi ; Stopp Cat 1 ; Joint 3 66% .
Stopp Category 1; Extension 100%
08
07
06
k=)
£
05
2
g 04 —e—Payload (%) 33
=4 —e—Payload (%) 66
203
5] —=e&—Payload (%) 100
&
02
01
0

33 66 100
Task Velocity [%]

.1718 : M ; Stopp Cat 1 ; Joint 3 100%
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1724 8& 4
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5 2 L 8 W
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o
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Stopp Category 1 - Extension 100%

—8—Payload (%) 33
=—@—Payload (%) 66

=@ Payload (%) 100

33 66 100
Task Velocity [%]

. 1719 : F§f#] ; Stopp Cat 1 ; Joint 3 100%

Stopp Category 1; Extension 66%

== Payload (%) 33
=== Payload (%) 66

=== Payload (%) 100

33 66 100
Task Velocity [%]

11720 : [iF#f ; Stopp Cat 1 ; Joint4 66% .

Stopp Category 1 - Extension 66%

—8—Payload (%) 33
=—@—Payload (%) 66

=@ Payload (%) 100

33 66 100
Task Velocity [%]

. 1721 : W] ; Stopp Cat 1 ; Joint 4 66% .
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Stopp Category 1; Extension 100%

= o N o
[T CR T )

e
=

o
]
&

Stopping Time [s]

o

33 66 100
Task Velocity [%]

1722 : [iff ; Stopp Cat 1 ; Joint 4 100%

Stopp Category 1 - Extension 100%

04
0,35
03

0,25

0,15
0,1

0,05

33 66 100
Task Velocity [%)]

1723 : W§f#] ; Stopp Cat 1 ; Joint 4 100%
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=== Payload (%) 100
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17.3 Z1L5ERI 2

AR TS 2 B 1-4 BIRRE.

1731 B& 1

Stopping Distance [rad]

03

=]
o2 o
9 @

Stopping Time [s]
o
B
5

01

0,05

R02210/1.5/ZH

e RS AL [rad] B R A AL TRE (] [s]
1 0,806 0,743
2 0,805 0,684
3 0,695 0,542
4 0,455 0,417

33

33

Stopp Category 2; Extension 33%

—8—Payload (%) 33
== Payload (%) 66

—e—Payload (%) 100

66 100
Task Velocity [%]

1724 : [if#f ; Stopp Cat 2 ; Joint 1 33

Stopp Category 2 - Extension 33%

—8—Payload (%) 33
—&—Payload (%) 66

—&— Payload (%) 100

66 100
Task Velocity [%)]

. 1725 : If# ; Stopp Cat2 ; Joint 133% .
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Stopp Category 2; Extension 66%

—e—Payload (%) 33
=@ Payload (%) 66
== Payload (%) 100

33 66 100
Task Velocity [%]

1726 : fiff ; Stopp Cat 2 ; Joint 1 66% .

Stopp Category 2 - Extension 66%

=== Payload (%) 33
== Payload (%) 66

=== Payload (%) 100

33 66 100
Task Velocity [%]

. 1727 : Wil ; Stopp Cat 2 ; Joint 1 66%,

Stopp Category 2; Extension 100%

—e—Payload (%) 33
=@ Payload (%) 66
== Payload (%) 100

33 66 100
Task Velocity [%]

.1728 : M ; Stopp Cat 2 ; Joint 1 100%
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0,25
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Stopp Category 2 - Extension 100%

—8—Payload (%) 33
=—@—Payload (%) 66

=@ Payload (%) 100

33 66 100
Task Velocity [%]

1729 : F§f#] ; Stopp Cat 2 ; Joint 1 100%

Stopp Category 2; Extension 33%

=8 Payload (%) 33
=== Payload (%) 66

=== Payload (%) 100

33 66 100
Task Velocity [%]

11730 : [fff ; Stopp Cat 2 ; Joint 2 33

Stopp Category 2 - Extension 33%

—8—Payload (%) 33
=—@—Payload (%) 66

=@ Payload (%) 100

33 66 100
Task Velocity [%]

. 1731 : W] ; Stopp Cat 2 ; Joint 2 33% .
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Stopp Category 2; Extension 66%

—e—Payload (%) 33
=@ Payload (%) 66
== Payload (%) 100

33 66 100
Task Velocity [%]

1732 : [iif ; Stopp Cat 2 ; Joint 2 66% .

Stopp Category 2 - Extension 66%

=== Payload (%) 33
== Payload (%) 66

=== Payload (%) 100

33 66 100
Task Velocity [%]

. 1733 : Wit ; Stopp Cat 2 ; Joint 2 66% .

Stopp Category 2; Extension 100%

—e—Payload (%) 33
=@ Payload (%) 66
== Payload (%) 100

33 66 100
Task Velocity [%]

1734 : i ; Stopp Cat 2 ; Joint 2 100%
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Stopp Category 2 - Extension 100%

—8—Payload (%) 33
=—@—Payload (%) 66

=@ Payload (%) 100

33 66 100
Task Velocity [%]

. 1735 : [§f#] ; Stopp Cat 2 ; Joint 2 100%

Stopp Category 2; Extension 41%

=8 Payload (%) 33
=== Payload (%) 66

=== Payload (%) 100

33 66 100
Task Velocity [%]

1736 : [iF#fi ; Stopp Cat2 ; Joint341% .,

Stopp Category 2 - Extension 41%

—8—Payload (%) 33
=—@—Payload (%) 66

—&—Payload (%) 100

33 66 100
Task Velocity [%]

. 1737 : W] ; Stopp Cat 2 ; Joint 341% .
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=@ Payload (%) 66
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e
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33 66 100
Task Velocity [%]

11738 : [ifi ; Stopp Cat 2 ; Joint 3 66% .

Stopp Category 2 - Extension 66%

04
0,35
03

0,25
=== Payload (%) 33

=== Payload (%) 66

Stopping Time [s]

=== Payload (%) 100
0,15

0,1
0,05

33 66 100
Task Velocity [%)]

. 1739 : Wit ; Stopp Cat 2 ; Joint 3 66% .

Stopp Category 2; Extension 100%

0,8

07

06

0,5

0,4 —e—Payload (%) 33
=@ Payload (%) 66

03
== Payload (%) 100

Stopping Distance [rad]

0.2

01

33 66 100
Task Velocity [%]

.1740 : E#f ; Stopp Cat 2 ; Joint 3 100%
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E
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,g —&—Payload (%) 66
o
i —#—Payload (%) 100
0,2
01

33 66 100
Task Velocity [%]

1741 : F§f#] ; Stopp Cat 2 ; Joint 3 100%
1734 & 4

Stopp Category 2; Extension 66%
0,45
04
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03
0,25

—8—rPayload (%) 33

0,2 === Payload (%) 66

0,15 === Payload (%) 100
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Task Velocity [%]

1742 : [iF#f ; Stopp Cat2 ; Joint4 66% .

Stopp Category 2 - Extension 66%
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e
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—8—Payload (%) 33
=—@—Payload (%) 66
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01

33 66 100
Task Velocity [%]

. 1743 : K] ; Stopp Cat 2 ; Joint 4 66% .
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33 66 100
Task Velocity [%]

1744 : [iff ; Stopp Cat 2 ; Joint 4 100%

Stopp Category 2 - Extension 100%
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33 66 100
Task Velocity [%)]

.1745 : Zeit; Stopp Cat 2; Joint 4 100%
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