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A Collaborative Dual-arm SCARA Robot, duAro, Provides a Production System That Allows
Human Beings and Robots to Work Together: Development Concept and Applications
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The collaborative SCARA robot, duAro, is a product created as part of our committed pursuit of ease of use. Its
development concept is based on two key terms: “‘easy to use” and “human and robot collaboration and cooperation.”
This allows robots to be installed in industries and fields that were considered to be difficult to automate due to limited
preparation period and installation space, as well as cost effectiveness issues. This is a production system that
effectively addresses the issues of reduced workforce and aging of population.
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Fig. 1 Speed reduction feature using area monitoring
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Application of Friction Spot Joining Technology to High Strength Steel:
FSJ Robot System for Steel

8 H # @O  Takuya Fukuda

& | — %@  Kazumi Fukuhara

X # B F®3% Ryoji Ohashi
¥ B £=®  Yoshitaka Kobayashi
= = ¥ 3A®% Masahiro Miyake
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One of the main application areas of industrial robots is spot joining in the assembly process for car bodies. We are
selling resistance spot welding robots. In addition, friction spot joining (FSJ) robots that include our unique technology are
already being offered on the market. The FSJ is used for joining of aluminum alloys in the field of manufacturing.

We are currently developing a “FSJ system for steel,” with the aim of applying it to ultra-high-strength steel, whose
utilization in car bodies has been increasing.
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As the global population increases and developing economies expand, the demand for airplanes are expected to
increase. However, the maijority of their production is still carried out manually and thus, it is required to promote
automatization in order to strengthen productivity. In these circumstances, we are working on introducing MG10HL in the
production of large airplane panels in order to increase production efficiency to meet the increasing demand and reduce

production costs by using automated robots.
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Robot Production Factory with Robots
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5® Ryo Yamaguchi
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In June 2015, we started operating a robot production factory in Suzhou, China. This factory is intended to leverage
the power of robotics based on the concept of "Producing robots using robots."

The robots are involved with processes that require high quality and heavy-duty assembly that human beings are not
good at, while people are involved with simple work such as preparation and allocation of parts. This realizes high levels

of both quality and productivity.
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An Innovative Maintenance Service, K-COMMIT
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i A IE #MO Masakazu Nakamura
I # 2@ Makoto Kawai

H O # t® Tetsuya Taguchi

F H #& & F@ Eriko Yoshida
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We have developed and launched an innovative maintenance service, K-COMMIT, to eliminate downtime for users’
robotic equipment and their peripheral equipment, as well as reducing lifecycle costs. This service can provide users with
timely support via constant remote monitoring. This innovative service has been already introduced at many Kawasaki

robot users and has achieved an excellent track record.
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Development of Medical Robot Systems
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Medicaroid Corporation was founded with the corporate vision of "By creating our medical robots, we support an aging
society in which everyone can live in peace."

Making use of the machine control technologies that have been built up in the field of robotics, Medicaroid Corporation

has developed a robotic operating table for hybrid operation rooms, which enables the simultaneous provision of
endovascular treatment and surgery. It is also working for commercialization of robots that assist laparoscopic surgery.
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Fig. 9 Image of robotic assisted flexible endoscopic surgical system
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A Robot Operation Safety Monitoring Unit, Cubic-S, Realizes Production
Systems That Are Safe for Human Beings

& Cubic-S
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We have developed a robot operation safety monitoring unit, Cubic-S. This enables us to use safety functions using
software, perform collaborative operations that were not realized by conventional industrial robots, and build more

efficient and safer production systems.
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Fig.3 Process flow of force monitoring function
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While more support for fields of application where robots could not be used previously is being demanded, products to
be produced are also becoming more complicated and divesified. In these circumstances, demands for offline teaching

where robots are taught using simple operations are increasing.

To expand the applications, we have worked on increasing the sophistication of offline teaching software utilizing

3-dimensional CAD.
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The Traverse Unit-less Compact Arm, NTS/TTS Series: Simple Installation
in Semiconductor Manufacturing Equipment through Standardization
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We have developed a semiconductor transportation robot used to transport wafers in semiconductor manufacturing
equipment. In recent years, we have been developing versatile products that can accommodate various customer
requests simply by changing the hand, with the "Common Platform" concept.

This time, we developed the NTS and TTS series, which realizes the standardization of not only hardware but also

software for compact units that require fewer wafer pods.
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A New Controller for Compact Robots, F60, the Smallest and Lightest in the Industry

AN E

DAL RE D SR NI A & & B ITHRICHES o/
TRy MIFTEHANOBHAH Z, EOENTH 2 m# L
TWwa., L) NTECLE - i LT, 4%3Ib6%%
BIE R VEENO B RN & OMEESE & v o 721G D8
W2 T ZEBRHfFshTnab.,

YoM Ry baybu—=JiE, IhFEFCHHTR
vy N [E7xv V=] &7 )—=rvuaXy PHOD
[D6x3V—X] DFS7K B RETTY VT +—2D2
RS ZNZN OGBS THEELTE 2. L Ledh,
IMH0ay ba—F T HEAZTED RLEELTB
D, A WAL - HERIICB VT, S5 LM ENE
FThTwab, S/MaRy MY T, FigiEeHLwvwo
Ry FOBEEMELSEL 2012, KEROERES S
v F7 =2l LTHELTEIETHEBOAE-FT v
TERY DD, XD LM Z IR AL TV
CLEHUETHD.

2

W ofE—/N T > buo—F [F60] OflkkEzER 112
RY. 10kg ko Ry bFEFTEHIN—-LTEBY, 5%7
Y—ruRy I UOE LTEE - REMIaRy b
ENOIREVHBRLEE L TWA. S 5IEMIH ot
EFRIT L7201 IE S Lz =N =ik LT
W5,

A7HXOOKRY b FO—FHHMICEAT S, 4
g, NBOR Y RS bA—5 & LTIF60] #BAF L 7.
AELUZE, FEED [E7xP U —X| 123 L THRIERITT %k
BENT2% B EERTEIET, ERICHVWTHAR/IY
1 X, REEZERLE SHICKRHFOILYZ FOZIX
HiizERT 352 & T, H#EE - MEEbDKBICRLSE, &
IXNRIEDERTHS.

3 K K

(1) ¥R\ FE=E

koary vu—FHFFOFEMRICE SbNY, HRERE
L &I &) HARBO 2 BRI E CHR T % & & b, K
W2 7V 3 4 F v A b EBHIRCRERE L TR BLIE % %
LT 5% L, BmOLREZREEOD/N LEER L 7.
ZORRE, PR [E7xY ) — X 123 L THRRERNTT %
% (W300x D320 x H130mm), B{##72% % (8.3kg) %
FEHRL, ERIIBTRATA X - ERZEK L7
(B1)., ZHIZXY&EAR—RH KIFICH/NTEET, —
ANTHEICHEFTE, FLEMATHLILETES.

=1 [F60] O
Table 1 Specification for F60

[ 1ZHE BRI (ERARBINIC C BB ETTAE)
#4 X (mm) W300 X D320 X H130
q2 £ e 1= 1 8.3 (‘RA17)

#45 =% 6 &

i EEREE | (28)

SEIRIEES B, HBA—IL KESL L
AT =16 &

55 | SAEAHA | (B4R e4E [BA80E] UE—FI/O0E
GIBHATRES : +128 & [ Bk 144 & 1)

LAN : 1000BASE-T/100BASE-TX/10BASE-T X

PC,

e RS 2020 X2 ¥ b, USBR.0x3 %~ b
L = KSR (CC-Link, DeviceNet, PROFIBUS, EtherCAT,
EtherNet/IP, PROFINET %)
FRTE 16MB
HEBhECIRRE (USBXEWV)
BRI AC200-230V + 10%, 1¢, 50/60Hz
syemgmy BEERE - 0-45C  1BAhHEFE © 35-85%,

EBEEZ L

() "EA7T>a>
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[E7x)—X]
500Wx259HX420D/30kg

1 fEka> hA—F EDY A IR

Fig. 1 Size comparison with conventional controller
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*[E7xa>¥ bu—5] + [RSOION] /SL % 4 XBfETHE

(3) fHFRLBE - ReMEER L

PEk [E7x¥ U —X | Tk, 7Y 7 - BRI -k
[ & v o 72 R & & DG EHEIZENENIIET 5720
W2, I b= ofE % T ELEND 572 [F60)
TIE [ Al | & 781K 2 BRAE L C 44l
HAEFE—bT 52T, HRLEAMEEBL VWS, &
B.F60] O% 4 n i 1 Bk 4 S HIFETEC61508 [SIL 3 J,
ISO13849-1 @ [PL e/# 7 IV 4 | D44 78500 % % L
THEY, k) —XL D bEHEEMRELES. 5612
oRy MEIEERL ST = Y b [Cubic-S) (AK%5178%,
PP.10-14ZH) I2b 3L THY, MlaRy b2 X%
G BT E 5.

(4) HRERYE - Fiikae
IO Z EBL L DD, EWILRERLHHERED
FEADBEL TV 5.
(i) v b7—=2fEomt
CPUMHZIMESE, A vy —T7x2—RA%H@ILL7-2
LT, 0EL DAY M= B ENOERESL
ERIoTWh. ERPLDT 4=V ENZARZLEBEAADT
L, H#Ethernet~Oxfin° 4+ 73 3 ¥ TBluetoothf ~
F—T7 1 —AREWAFEL L/2Z & T, GigECRE L7
EVarhAses 7Ly b EMHPICERTE 5.
(ii) AMRED— K7 > 7% 2 3 F TIHNTTRE
EAREZTVIFALF A E L TEREROKIME D
52 ET, RAROKES T2 —KRT ¥ TZ2WEKT
5.
(i) 1) E— M/OKEREDF2SE
Pk, UHMEBONMHI/OR— Fida v ba—FHERIC
BERLTBY, £ ORMEITICH S LTl 50

B2 AHFEWBEAHZIOKY b [duAro] (2&3 [F60] DML X —
Fig.2 Image of “F60" Assembly Using dual-arm SCARA
cooperative robot “duAro”

ol [F60) TlX, R—FEDAf vy —T7x1—2R
VYT METAHZET, FALI/OR—FR7Fu s Al
HER=FHay b—FIROBEN - TR TR IS
HENTE 5.

4 OFRy MIKUHBEAITSa> bO—-7F

[F60] 1, ERTIEIMELR S [uRy b THITTRER
uRy haritu—J ] #HIEL, MR xrT7F AR
RO LREEZER I T ELTWA.

(i) BB TRy b2HWTHITES X1, W
ETF2SREL T EE LTws (B2).

(i) Ry b CTHZAHEEZ BRI - 2 — & AARK % M
RETHIM LTS (fEko [E7x¥ ) — X | OF40KR
IR L T4 A).

RGN ZEH L2 8T, ERRERIRN - N—F X
S 22 IR R KIEICHIR S 2 & & b ICEEES -
SHe 7o, MUPEZHILEINLZ LT, HEZF TR
AV COEFEIZDSBIEML T L.

b &N ZE

A WBH%E L7z TF60] 122016412 A W BGERIG L, A7
FEOLL OO RY b ESITHELTWS. 58I,
AREAFETH 72 \CER - BA L7l %, MU Z 1T
GLITRTOATHFar bu—I~NEERLTWL,

(T B Y v 3=— 0Ky FEYFRAbY Y —
FEATRSRGER  BAZEER W %)
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FEREYON Y b2 3 —Jb—L [Kawasaki Robostage]

An Experience-based Robot Showroom, Kawasaki Robostage

T A ZE

Btz I nE <, EWNSOESE - —EAMEIIBIT S
TR, 20144E10 H W VEANT TS BER L 72 E A
KDY a—V—2%@BL T, BRy bOEA%BEKRY
WHGET L TV AR ICHRE L T 72,

1 BRINDER

BUFAS [ HAFEEENE | WET201412B W CED TR Y
FERIEIC XD, SBOERy POIGHEE RPN TSR
SR # e T ERATA TS, 72, 3
Btdix HAROERM 2 PN IET 720Dy a—7
— 2T B H Y, TTIC I I HBESC NSV =y
7 RET Y T AN iEE R R L T\wb. Z£2 T,
HERERENETR L SRRy P2k Lo L dsu
ARy N FREFEBRIC ) 72845 b BUfF FETHA TN S,

) LAERITA, 202068 A ) v ¥y 7 - 85
Y¥y rRuRy MEEFHE AL (World Robot Summit)
OBED FEXNTWVS, T L) IR 5 H A
F LM - BRI LT ) TICW bR E AR T L L
T, o7 7 ¥ MilifEl EzXe 2 & L7z

2 aAr+7 b

[Kawasaki Robostage (# 7% FurR2x5—)] 13,
ZOAL yaryeT e LT TALBKRY bOIATE - R
DFEH] #BIFTWD. ksraRy MEANIFZAE D
Ry bOFH LR E TRIELETE LT, BrRzEl
LitowRy bOWREEEFRTLE Y a -V -2 LT 5.

RE - BERIROIV7OSEEICHEREORNY b3
—JL—Ln [Kawasaki Robostage (#7H#F0ORIXF—) |
Z2016FE8 A6 HICA—T> L. AEERXNEIAHZOK
v b [duAro] ZEU®, JIIBEIOOR Y MRS % EEIC
B2 ENTEBEREMELT, BELETTHEL—RICHA
BT22&T, HOKRy bORJEEMEESFK L T 3.

3 [Kawasaki Robostage] DBLE

[Kawasaki Robostage| 1FFCGEY NV (7Y F L ERAM Y
V) BECHRETAEBEL [ FL—FETBHEE] 1R
MELTWwS., Z7)—ra2i&ile L7:8132d0 7870
FREFICAZ ) — Y 2ELTBY, Uiz fid 2
HREERBL TV,

fENTIE, ASSERBA 7 S a Ry b [duAro] %,
HWHHAT ARy b [BXI65N], BE# - EESEFTMITa Ry
b TMS005N| B X ¥ [MCO04N] #ERLTWA. Th
50Ky MIXAFEVA ML= are7ar s Ak
Zl U CORIEFICUHOEER TRy P& TWwz72<
EEBIT, IThSFRRT L2a Ry MESAT - E
ROTWZETEE91ICLTws (B1).

Z® X912 [Kawasaki Robostage] 1%, B to B72IFT
BIEL — DT A2 Ry MAOIFE % RO TWI272
CZEMERML TS,

LB

K1 [Kawasaki Robostage| A%
Fig. 1 Inside view of the facility
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4 BTAE

(1) ARFREWBEIAHSOFKY b [duAro]
TANERGELTEET LRy M oarye 7 M2Ho
[duAro| ZHHARERLTEBY, FTEVA ML —Ya ¥
RTUT T I VIR EERRMELTw 5.
(i) T ®RVA ML= av

WBEOMAL. TR, EVa ey elBENy FeHw
THA%Z®RD 2L, [dulAro) DIRILVEHEEMEE 7
YAML—=Ya vy LTWh.
(i) 7293 v 7 KER

7Ly MgRERWESA LI b T4 —F 7 (AD
FCHEORY oy R2@H LTITH uRy MEITEHK
R #BUT, [duArol) DSMHICHETE A2 L %
HRETEDLLHICL TS,
(i) PRI —F—

Wit U 7o G O Wi 00 & il U TR 2 Fiimi 5 %
(R2). 5EH L7 WERIZZ OB CRAZICTIEL TV 5.

(2) @®EROKRY b [BX165N]

HBHEAR T 1 2 EOBBRIBIIBWTEW Y 2T 255
KEPUHa Ry b [BY) =X ZEBRLTWS. HIKHE
BIA VOB R L2 KME= 7 — O A FIZEE S
7= 260 [BX165N] 25, BHRIZAHLETHBE AR T 1
BWREOFEYA ML =Y 3 V2 fFoTWVA.

(3) EE EZESFETOKRY b [MS005N] / [MCO04N]

PR CEEILRDA T NWEH 2 5ED 5 B - K35
FrmiyaRy M & LT, [MS005N] & [MCO04N| # &
MRLTWAE, GEI3HEORRy PR LAENS, ¥—9h
— P HRBEENOGENEEDTE VAN L=V a VR T
w3 (F3).

2 PIEEROEEOH#TF
Fig.2 Portrait drawing by duAro

3 DPEMEETECABL—Yar
Fig.3 Demonstration of drug dispensing
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