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Actuator Technologies to Realize Various Motions in Mechatronic Systems
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Next-generation mechatronic systems are expected to have various motions for working with humans or performing complex processes. To
realize such systems, the actuators in the systems need to have new functions and features such as adaptability to human behavior, very small
structure, and actuation with multiple degrees of freedom.

To meet these requirements, Toshiba has developed three applications using new actuators.  These are a surveillance camera equipped with a
spherical piezoelectric actuator that can drive the camera with motion having three degrees of freedom (3DOF), a power-assisted glove system that
adapts to human movement using flexible rubber actuators, and a zoom camera system using a dual-drive actuator that can drive two moving sliders

with a simple structure by electrostatic pulling force.

1 EAHE

TRy ML, FISEEH TRy e LTELA T TB
D, FERMIIE, AEBSTAEHTEREZToTWLZED
FREENL, FlRETIE, AMORy M ea3a=r—T3
YRy MrEDIED AR, ADATEZER TOMEETIRIC
EROBZRIET TV EZLNS,

LL, NeotiifeEe AEHcotfiz 2 5L
L%, PIZIE, NITEMZBIZOFEIIR, ADOFTEIC
B CRIEARDSNTL e TNHDFREE RS S F—
Hio—oh, uRy Nelf#j$5677F21—5Thb,

WROZ—ZXIBRH72DICHEZ, NUTERELEE
E—REROTI/F2x—5, ANOITEIZ FRILMIGTE 5
AW A= AL OB HEDTBY, I TRUTITRT
BF BT DO NWTIRR S,

(1) FEEEREMT7F2T—FORSEEEHEIAT DI

SHMEOB MBI X2 T T D0, @F IO )
R 2 AR DELD, BEIKBLT S, 22T,
A OWE 1% TR ERE k%2 4 FLATHFEL,
BROBB L=y bR REESE5 2 LT, —D2OKHE
THEREY R 0> 3 F B o [nl iz 53 B & 92315 % JE B ER T

T FaT—FEREL, BRI AT L.

(2) BHMEEILTZF 2T —FDRFEENT—T A
FIT~NOIH RS T, B0 X9 RE IR E
TTIVAMNIZEEZSELI LN TELEMBEETL
TrFaI—F I L. I, ADIEEEEZIT)
LEDIROMMEEE W S FEE LR E L,
FORMDSHFFIIB LT VA NI NT =T VA b
757 ~NBH Lz,

(3) FaTNVEBI 77 F 2T — ¥ DRSE NEESE L— 2
HAGYATANORH BT F2x—5%Hig
LC, &5 M o> 2 AR A & n] B3R o B A )\ B R AT
A, BREESZ ) BRA T B Z KB 757 2
TVEREY T2 F 22— 5 R FASE LTz X 1R) 92 ] o B A ]
W2 DV B IR F BRAGAATE Y Y TNV TH BHS,
ERB)E 5 0TI TE N2 o] BhEk i 2 MorIc R E 35
ZENTE, MULIEEICHAENTH S, Iha/h G
FZ—NART VAT EADA—LL v ZBRENIBH L7,

2 ZEHBAEEEXE7/F1I—X

CED)  ANZNEIRNF 2R REBNETIET BHEE,

44

2.1 /NRERAASADIGH
— R EB ARG ATAIL, XY (A, FIVE

(EFJm) o2 AHEONiEZEZB T 570012, 77 F21—

RZ L Ea1—Vol.64 No.1 (2009)



7 EFA LT THIRTAZ e SEEIRIELTLE ),
AL, AOFEIZ, HfiLHAOBEZEMAGHLELILT,
fik FoErd I 2HMEDNEEAHEZEZBLTEDY,
TR P EREETN U R TFIV EFIZRICB XS TE 5,
DI, —DOORMTLHHEOH X2 FEH 1T,
B O/NEYLDSTE S,

ZZT, WEIERAERMA L LT, EBE T CIHEEEKE)L,
FEDEHZ, — o OB TS A HEL o Il E 5 2 53]
THEBRKMT 7 F22—5 VML SOT7F 21—
F R HOCTINEE R A XS VAT 2L, BB
BEAROBIIERRZ EBITE S,

22 JEHEREHKE7I/F1I—30%HER

MRELERARAT VAT L EEBRET 7 F 22— 2K 1
T VBRI A ATHE EOT, 74 () %65 (FHS) x 74
(BATE) mmTH b, FEERICIHOIKE L= F&—DDf%
ARBLEL, BAOWT )T EIER L 72 2 ERiA % 32 2 5 ki
T, BRE) = Ml & BIK DB ) TER B9 5. Bk %
BAMPEE, 2DFNRRE L2 2R ITA A=V 2y TR 5,

SHOEE) L=y OB X Z TSI LT, BREXEED
I8 5 AN BR B C &, — D> D BRE)EEHE T 3 I H1EE o Il BK )y
WUFEIC Do EOMER, EOLBDPSTHHOLBIIRE
DOEETRETEXL, F72, BRE)L=vy MEiR721 CERIKIC
BT 5720, BRI DRIV IR K TE 5,

BT — & )7, B K 2 0] B PR AR SRR A7
W, WM OEPIENTET)ILVERBFPAIEIHTE LN
B, TOT7FaT—FTlE, BEHRIBME T EICEPRETE
DT, HATORBHIFHDIAI D ZEHTE S,

2.3 ZRBHEFHE

TIFaT—FDRAREENEE LT, BB EZRE L,
YEHENZ, 2D A A — T P EHD S B O L F i
FRL, HEELBALEOMEE T4 — Ny 7 LTI, Ll
PO PEREIL, LHBIHEICHIZ 4B A LT, TOHI%ED
WRMED G w EREE LT L7z F72, ZErEc

BBA AA—It2Y

ExEI1—vh

(@) BB RAAXS VAT I (o) EBIKET7 I F1T—4

R, BERAAZICRALEEERE 7/ F1I—F — FEKET7 F=
I—71%, SHORE) L=y s e—DDREAT, 2D A A—=T L O,
NAT % LIRSS CTER A AT VAT 2R KL 72,

3DOF spherical piezoelectric actuator for surveillance camera
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Pointing accuracy of 3DOF spherical piezoelectric actuator
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Pneumatic soft actuator
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Power-assisted glove and its forms of holding
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Zoom image by micro camera module
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Configuration of electrostatic actuator
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Mechanical Systems Lab.
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