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Development of Microrobot with Built-in Friction Driven MEMS Rotary Actuator
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Abstract: This paper reports a microrobot with a built-in friction driven MEMS rotary actuator. Components of the microrobot were

fabricated by MEMS (Micro Electro Mechanical Systems) technology. Microrobot is composed of an actuator and legs. Rotational

movement of the actuator is generated by vibration of the piezoelectric element. Using a link mechanism in the leg, it mimics the

six-legged insects. Dimensions of the fabricated micro-robot are a 4.0 x 3.8x 4.8 mm. The developed microrobot shows the walking

motion of 150 rpm at an applied voltage 10 V and the input frequency was 38 kHz.

1. 1ZC®IZ

INTHEAf ORI R Ry ho/NRIBED S,
BT IVA—F YA ROMEL R oTo~A 7Ry
Mg, B O A T T v ARLER Y 72 EIG A
DHIFES TV D, L L, HEROMEOIN TH A CIk
BT I A= MY A XA LT 25 Z & K
ThH-0, ICHYES 1t RS-0V S
A7 2 (Micro Electro Mechanical Systems : MEMS)
HifmER SN TWa, 72, v~/ ZunRy hOE
BOEDIZIEIVA—ZYAXDT 7 Faz—F RN
/b, MEMS Hiffic L p~A 707/ Fax—X
OFZENHE S TEY Y, BRERIEERZ -2 HW
ZLoORREh TS P EEETEHAVD Z LI
Lo TMULRFTREE 720 D — 0, BALEN/ NS W2
WZvA7maiRy hCTIEER br—27 25572018
BB DED Z NStz 2T, EBHET
ZRAWCCEREEMEZFIH LA b a—27 (ZHIBRO 8
WA L—AA Xy NEREERE (Smooth Impact Drive
Mechanism : SIDM) 2B#EENTEBY, FERIZE-
T3 Bl 72721, SIDM 135k orsn T4k 25 F
W HATWT MEMS Bl O HIE S TH72Ru.
AHFFECIE, SIDM O JFEE % H U CBREN /712 R
CAEME AR U 7o BEREREREV R MEMS o —% Y —7
Faxz—FLtintHiz~vA 7Ry FERFEL
7. T U F ax—F ObiSERIAEEEESR T ORE)
WWEVARL, ~f7vury hOBEENZY > 7 HtE
EHWSLZ ETRARD 6 BB TEEMT H. v A1
oAy FOREREREIL MEMS $$HTc L v /ERL 5 =
LML EEBT S, ARSCCIE, BB LT 2T
2T—X R, v Z7aaRy MIOWTHETS.

2. axEh & AR
Flgure 1(a) (R EREN R MEMS B — X U —7 7 F =

T — & OIS, (b)ICEIINEEE & [BlfR0 i, Figure 2
Z~vA 7Ry OB ZRT. T Faz—4
DOFFY A X1T 1.0x3.2x44mm THDH. KEK7 L— L
CHEREIEER T EBEEL, By REa—X Ol
EHET DX OICEERAIMOMNTL. T Faz—
2 OEREEEIC I e — & LS Y RORIZA T 2
BEEEMEARIA Lz, BEENEEICO ZE 0 L2 WD
ZlTcu—IEENC o TREY, BENICK
TEEET 5. ZOFE, EHEOPEED IV /hsnZ b
DERENRAT & 72 % . FEBEER 71X 6V OFNEE
110nm DN =15 5 IKEERBIOF T2 H\i=. 77
Faxz—Z | EZIY F Tl 7 maRy FORK
A R1T 4.0x3.8x4.8mm THDH. v A 7Ry b
DOIERFIZIXY 7 EE RS, BT 7 F ax—
X N TR T D707 7 T a=—X Olalis & [FALAH
LD, BIEOMIIEY 7o CTHEEERE LTV
DI L WM OB & 2T 5. A O A 180°
NMABOFTIVIALEICE D (115 2 & THAI 1 K&K
KHAl 2 RO FEIRFICE) &, #IZ3 A THAbIE
BATEATO BB 6 B TEMEZFBLLZ. ~A 7
2Ry MIHWS K/ =1L MEMS $1iflc L B
fEdmT Y ar o N BIERL L 7.

@ _ _ (b)
multilayer piezoelectric _
element disk

44

mm O / o @
Ammj

friction head

frames
rotor - /

Figure 1. (a) Friction driven MEMS rotary actuator
(b) Rotational mechanism
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Figure 2. Microrobot
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Figure 3. Fabricated components and the assembled
friction drive MEMS rotary actuator
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Figure 4. Fabricated microrobot
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