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Hydraulic Double-Arm Robot
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The cell production method, which facilitates high-product-mix and low-volume manufacturing, has been expanding into the mainstream, and
demand has been growing for a robot similar in size to workers that can dexterously act as a multiskilled worker and handle heavy materials in a cell

production line.

Toshiba has developed a hydraulic double-arm robot that is equipped with hydraulic actuators for the arms, allowing it to handle heavy materials,
and the TV800 vertical articulated robot arm consisting of electric actuators produced by Toshiba Machine Co., Ltd. for the wrists, allowing it to also
achieve dexterous handling operations through visual feedback and compliance control.

1 FAH&E

W02 KIS 554 VAR TIE, ~Nvhay
N7 LS THNTL B EFITTRE 2 I FHF T, 2Dk
IR E SN A REE TR Y- T Wiz, Lk IE
FEICTIER AT T EASTEL TR Y b5, 1980 4518 LA
e, ABhHESEZMNSEASNTE R, —F, A - BTHE
¥TIE, LT AHBEE = RXIIHIE T 5720 % Ml &
RO LN, T4 VRN U > TRV A RE T s
EiE o7z

BVERE S RIE, MFEE D OL ) TRF ORI TEER S
B0, BHOBMREEZERSN D, fEEHICERY
HASERBERENBDT, ZOINFIIIHZEL, /2
VEEBARDESE TH H720, NEOFERDHLL RSP
ENTWD, ZD720, TRy MIEBIEEANDREBEIRD S
NTWe2s TRy Tk, HEORVEETITDIT
W5B K e B RS CHIRTH S E AN L A o7z,

A4, SO VAR USRI L7z TRy ORI D HEA,
HEHENIRD, vVAEETRY bD%£ L, T—22K% K
FAZID AT 72RO Ry b TH Y, NIEV AR BE
MWLV EZFD, 20— T, HERE»5E, &
LA 7 b RIBICZEE L 20X I A LS4 X THY,
3K (fab, Hvy, EOW)EED—DTHLERY O HEDLT
XLENVEFETRY MIRDLNTE . L2L, kot

RZ L Ea1—Vol.69 No.5 (2014)

TRy ML, 7—2EICEE 77 F 2= 2MEHEINT
Wh 720, INIOLDIEHIIAVINEL, EEYZIR%E TS L
HEEL W F72, STLVY) Uy BTV 2 F WA il
NHEELENLHO0, WEFEFAATY ) 7)) v 7 HREE2 DR
Ry b & ARTIEF IS,

FITHZ, 7—2%IMET 7 F 22— 2 H\/=z2Y)
TUY o BERERRAIL, vy N CEEM AR TEXS
WAEETRy b2 L. ZITIE, ZOMELIFEIZOW
THhR%,

2 HEEENEOARY OBIE

21 BH®
RO XL B FERITIB A B7280, ROAVET MIILDEH
ERAT-720
(1) BT ADBH)PRHZ LR TEL30kg L LD
ERWERETEXD L), 77 Fax—5DOHEED S,
(2) VESEDOLIRME NI WEEHA L EIENTE L L O
WERIE L, HATHERIC L HEERMREIE, FRol%
HIETE LML FD S,

GE1) R=REXADZANAVET I—ADE DOEWEEICEBDE AT
ERRRERORIE,

(X2) REe U opES (U7 ICHEELHET —ROEXRO
Ry MIZOWEZRRA.

37




1,000

100

ERENLT (N - m)

0.01 0.1 1 10 100
TUF1T—2DEE (kg)

0.001 Ll

*EF Bt RE - ZRECBRE—SOMELBICET 2HEME] D7 —4
ICEDEMER.

R1. —HRBETI/FLI—REBH T/ F1I—XOHIEE —
MIET 7 F 2 T—F3EH 77 F 2 -5 KL, H—HETHESD
%135 2 EHTE 2o

Comparison of output torgue of hydraulic and electric actuators
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Outline of hydraulic double-arm robot
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Benchmark comparison of various hydraulic double-arm robots
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Overview of simulation of robot operation

N,
[ —] 7 | e e A

[
& + n TATLE
presepon ki Rret.c2ii B =S v +< . &
) wp | TS

@77

5. PIDHNC&BHERFROTOY IR — itk PID Hl#Tlaf:
BRAEE 74— RNy 7 LTW272012, SHELOIHIAA 5 Th 72,
Block diagram of conventional proportional-integral-derivative (PID) controller
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Block diagram of cascade controller with added velocity control loop

HEERB R BEOAR Y b

39




BIEAFRE (°/s)

B¥fi ()

7. FEAROYREICEBEBORE EICEHEDOHE — KM%
iS5 2 & CTHMELINHI R IR B M ST S 7.

Improvement of vibration and response in lumbar section with improved
controller
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Newly developed hydraulic oscillating motor
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Forecast of robot market
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