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QIZto| 2 Z0 (L K01 S S
Ush= & Ql7tutel 3= Ao =&S
S0 R1C} s 22 ARSAe] Held
230 =ES F0NLE 7|E AEE
ER0= 35| CHE ERS XLt

A, s 2R ©& 372 Axlg
LR} gi=(Cage—free) 220|C} 217t
AR 2RO 2T B 2o 2 20|12
7Lt 220i 71710| HZotH SE £ E
SFE7H HXotz Aoz HIZgte =M
Z|Chgte] QM E 1Sh= A0|Ch 2SS
ol 259| F=H0| 217to| otz A2
CHYS MRS Sall ZX[SiCt ZHteiAl=
25 FH| R I 20| HE - A
74, ZE ™ MM S QIZtel MZE &

FrEtE A AR U, 2R TR
717F Ot Al 222 SZ0|Lt &t
LHES SAUM 2EA HE & UAEE
DFSO0{X QU= ZAO|Ct, oA M2 ARZXt
O MHZ Hol= ol 21t&o|CL E& =2
R A 42 TSl 2R2 U8R
= ARE HOE 0|88 7|EQ 22O
Y HAECH T Kol HY - &
| Aol GUI(Graphic User Interface)2
FHEHSI QUCE BiE 2R AIES| M g
Hel FUHERREE XA HMIES =2
¥ B stLtz ARE3sH7| &1 e GUI
ES1ct

ISOOM= Bis 2RC| Ads =0
2t 47}X|(Safety—rated Monitored Stop,
Hand Guiding, Speed and Separation

e ol

| e L]
UNIVERSAL RDBOTS

(a2 3) FLIHAZE|GUI

Monitoring, Power and Force Limiting by
=otn 2t

Inherent Design or Control).

210l Mgt HH7 =S MAISHT AC

S ER2 A =0l

HE 2R2 7IEMUE =R Ets
o1& st = 71X| MeHSEt 32tel
Hlof) SoilM Ut S2te| MiofE &gl
=0t 2R0|Ct J2iM ARZXt 2o
M ES 2RO =S Sall 7|t &
UE 7 Batk= CHYSITE

A AER = MR S &80 &
2ds =Y 5 AUCL B3 2RS MEst
A =IH QP HA AX|0]| SEHE St
=S HESEZ SEL + UL, TE S
= 2 4 Qle AR A= 2
s FYE UL H=2= ©@ES 2RO

(H 1) 8= 2E0| 29 Z2(Types of Collaborative Operation, ISO 102181, 2011)

EX:OiEIE 2R 7[S2EUR01), MAS RIS

Clause Types of Collgboratlve Main Means of Risk Reduction Pictogram
Operation
5102 Safety —rated Monitored No Robot Motion When Operator is in AN V=0
T Stop Collaborative Work Space i i B
; : n
5103 Hand Guiding Robot Motion Only Through Direct Input of | \
Operator -
) Robot Motion Only When Separation
5104 fozed anq S_eparanon Distance Above Minimum Separation Y VAV max
Monitoring i @) @
Distance
Power and Force
- In Contact Events, Robot Can Only Impart I F(F mex
5105 Limiting by Inherent - ] : N
. Limited Static and Dynamics Forces PP max
Design or Control
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2t BXGIES o 4= Q4= AO|Ch BMW X %2 3 20 222 AESHK| = oI EAlE S 2R S0M 7HE 1Y
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HeRIHE S S0i| Q17 AARIE B= oM RLUHEZRRO|L 2|32 HE] SICH 71EI5S 3, 5, 10kg2| 37HX| At
s 2RS Fstn Ut A SERANY LANS2 S & 2 AHE URI/S/M0 AR == F7E &
EoH S 2RO AR SXk= AR |H|2t 2 2 AMEe = HiZ Fo{S 1T, FANUC, HAAEE £ U ERS SHE THU
TH| S HEHHIES ELE = UCL 7IE | ABB KUKAS MRE ER AEQ M= | 72X ALS W S0/ 71E MZzt Ho| ot
MAE 220 fUtEl= P HA S9| 7 |HEE FlI2t S 2R 7HE0f Bkt ECh S Y2 BSHE X, 2
H714HIE X2 EIt A FXH| E 7tst UCk 01 GUI, Direct Teaching(Learning by
E =l A Qlch 0| et XiHiR| Se2 Demonstration) S0| Z{EEH AKXt ™
LMSt= FX - B HIBE &Y = Clfstsis 220| SE O|M0| Zstsict. UR Al2|= 22 X2
Ch &8 22 AR M= A2 RLIH ER A L FXREME HAl= | LS SIEYHEL 2H HEES AT
AE2R2 XAAHIEC! UR A2 =2 o SO JHEO|LE A H2 LAl S0IM & EQofel Aoz AU FICt, ot FLHA
EXH| 3= 7|7t0] 2f 67120l Skttt Olst 2&E E2Irt RLIHAEZRO|LL 2] EX2 MZ RAEDE oL 2t Al H2
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SHEl 2R, SHEY = o|HE 3 ChY
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Eco System= =2 M g5 22
AlZe| X|Hi= S Sfish= o st
QUCE S UR A|2| 2= CHet 22E 7|
20| x{EStT UCH BMW, EZAHA
S SY XSAH7|HE 2% - 72 29
(Bonding) & 2= S0l URS FZICt
SHE 7|2 PRGE S ME ZHOLL
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o 2 =S HLIUIKX|TH 2 HUE SO
M EESHEHO| Y7 | SHCL BHAE
O THNE Hkel O 24 MEe2 8%
St 20| RS 22 A0(|0{(Sawyer)Ct, &
0|0}= GEQ| LED 7t2& =& 30| &
YoM, AHHZ Mt E2to| HE0| FLIHMZEUR10 2|32 HE|AO| A0[0j2t HHAE]
2 3Y 5= Xt & FlE Aolzt
Stk
YuMis M8 22 AIMe| 84 = siLt
QI ABB7t EAl8H ¥ il §F 2X0|
Ch YuMi= OEH CH 7[2| &S 22
7 |E MZ0l| M S Lsfok= Aoz
THZFE Z40]| OfL|2t i S0l A 21zt

1 2 2517 | st MZO0] ZHC.
ABB= 0174} S| =Hoiat =

0|2k= 2loloflM H(You)2t LiMe)E &%

KUKAZ2| LBR iiwa

YUME HIZZo= F3ickn Bict HES AARFZRE 4 Q0| QTR | 22 TZHOIAM BT 4 UZE SO

LBRiiwa= 78t6tS 7, 14kgQ| &= 7HX| AFURP | H2st 4R S E&EE = 10218—12| Power and Force Limiting by
ALo2 ZEAEKUKAS| BE 2R0|CE | A Z0|=5F THS0IM QT 212 S&3FH | Inherent Design or Control 7 |22 S&st
iwae= 2§ 20| ZatE E3 MME Sl S EX2 URER 2X QI AARDE | Uk

(& 2) Power and Force Limiting by Inherent Design or ControlE £&5t= 83 22

EX R 2RMY 7ISREY2017), MUS YRS

Safety Functions, Monitoring Safety

Performance =22
(ISO 13849-1)

7HstE o] 2
(Pay|oad)[kg] (Reach)[mm] (NO of join) Joint Position / TCP Position /

) . Other

Speed Orientation / Speed

KUKA LBR iiwa 714 800/820 7 Y/Y Y/Y/Y Y PL d, cat. 3 Torque Sensors
FANUC CR—-35A

P}
(=]

Jm

HEZ

Dual Force—torque

35 1800 6 Y/Y Y/Y/Y Y PL d, cat. 3 Sensors in Base
H2(Bosch) APAS 4 ol 6 Y/Y Y/Y/Y Y PL d, cat. 3 | Uses Fanuc LRMate 200iD
FLHEER
(Universal Robots) 3/5/10 500/850/1300 6 Y/Y Y/Y/Y Y PL d, no cat
UR 3/5/10
ABB IRB 14000 05 559 7 per Arm N/N N/N/Y N PL b, cat. B | Inherently Safe Dual—arm

(Yum)
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£ m2tq a3 e AXiSHEH2EHY(International Federation of Robotics : IFR)0| &St Al

2R SAH0l| ci2H, 201613 T MAIMC R Tl El A 222 A ChH] 16% S715t 29243127 (Units)ofl
EfSIH, 7 |XH Y XISKMH0M AHE 2R 27| 7FE 2 A2 E LIELCE 2011~2016'E HE T

25 Il Z7H2(CAGR)2 12%, &z THIZE 212120009 R 16|, 0= 2005~2008\H & Lol ChH|
22{84%7} S7Fet £XICE 0l= 22 M AR MAR 2EO| Q7| Z8Ixo 2 Z7|51T QCh=
ARE BOECL,

Estimated worldwide annual shipments of industrial robots by

250

FRS 2017~20101 25 427} ¢mw regions
o

13% Ol&t 715
AIg 2520| F M|
o= 0&5tT ULt CHZ0] 0[2f5 AE
0| 7@ 90102 Txfo| MAKSE] SirHo}
xS I Hizelele] BAIS BRI, E5! s Y
KPMG Global Manufacturing OutiookOf| Af o B o = - s WMo Mo W
AAjst MR EAl] T2E, Chrio| SE L L ”._ L 5 " B
At 22 Hots :
THEHRED) M EX} 50}
= 7102 LiEtTY,
20164 A&

—_HOo

EPNlel=1

Hofl EfoiH, &=

SIAL2 EQtC} [ESt

< 7H

o 200 191

|

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
= Asia/Australia ®Europe = Americas Source: FR World Robatocs 2017
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‘000 of units
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EX HiF 2| 74%E Xt Germany: moderate increase at record levels =7~
X6tz 2 570 Z7t= &=, o=, Y=,
0=, =0|H,

Estimated annual supply of industrial robots

M0 A SEHmi= in Germany 2008-2016 and 2017+-2020*

w
S

+5% on

o = = average per year
= Yol ALk =2

9| 2016\ AMHE =X e 22139%

O 5% S7 sl 20201

0% +5%
=ofH,
Ofli= 22150007 A 0|2 AEE 20| '
ToHE 2 oflefotar U, i I
0

000 of units
- N N
o S o

=}

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018* 2019 2020*

Source: IFR World Robotics 2017
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Employees in the Robotics and Automation Industry
in thousand

52.8
516
486 S
430 .
on 2012 3 004 2015
Source: VOMA 2017
Industrial Robot Demand in Germany
in USD billion
24
1.8
14
08
2006 aom 2006 0

Robotics + Automation

Robotics and Automation Germany ///VDMA
Total Turnover /

Robotics and Automation Germany total turnover 2006 - 2017*

2006 2007 2008 200

2015 2016 2017

*Forecast Source: VDMA Robolics + Automation
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ion Valley N
15 Allianz Industrie 4.0 Baden-Wiirttemberg

b

=
It's OWL - Intelligente Technische Systeme OstWestfalenLippe

REGINA eV, - Regionaler Industrieclub Informatik Aachen

Silicon Saxony eV,

Medium-sized network (85-200 member companies)

X8 EZxZ(Reimbursable Advance) &
Large network (=200 member companies)

Intralogistik Netzw erk in Baden Wiirttemberg eV,
Kompetenz Netzwerk Mechatronik in Ostbayern

CFK Valley eV,

Small network (<85 member companies)

Cluster Mechatronik & Automation eV.
9 Robotics and Mechatronics Center at the DLR

10" Strategische Partnerschaft Sensorik eV,

Automatisierungsregion Rheln Main Neckar eV.
T |-KON eV,

@ Medium-sized cluster (85-200 member companies)

. Large cluster (> 200 member companies)

Source: Clusterplattform, GTAI Research 2016, * go-cluster certified

13 Celisca - Center for Life Science Automation
® Small cluster (<85 member companies)
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22 250| ZtA7|Y : Carl CLOOS

Schweisstechnik GmbH

Moz ;19194

MZIXL : Carl Cloos

CEO : Sieghard Thomas

El@le : 750H

ZFA : Carl-Cloos—StraBe 1,
35708 Haiger

2 1 +49 (0)2773/85-0
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1. The Robotics & Automation Industry in Germany, Germany Trade and Invest / Gesellschaft fur
Au B enwirtschaft und Standortmarketing mbH, July 2017

2. Verband Deutscher Maschinen—und Anlagenbau e.V.(VDMA, www.vdma.org)
3. Carl CLOOS Schweisstechnik Homepage(www.cloos.de)
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