eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

BHRvhMNaRYMNEIEIZERS
BUNEM LTS

AMIERE XFERFHRIFHREE
HMPATLIFHRR H£BR AR KEH

2021 12A9H




PERB i E T DREIRER

BV I)F1I—4H

— /MEIZELTULNVS

- EHEH U

- = EAUEHRENDLE

m

s MEDE T HLE
— NI AL THEEDHIF
— = BUMEHE E




|T|I

— FEIE

T i DR

~> % F |

BRI

(MEMSJ

ZLUR
ELLTDELM= #0107 OARA

ILT=ERL AHE
B FMEDIRRELT

F NI

=7

X)) DHTIERL

t5E/ \’f:E)l/70)17%51/1\7°d~7'"1’>59~3k14€’j(§7‘d~
AEMICERT WML HAES
— ~FiERIcmIRE
— 100pm%2.

g



eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

MR DE R

o BRUNMRITORY SO EREM

INBID B B EF S B2/ > #10°
EB/NAEILT= BUNERIEHZS

Fixed to

Wing Beam
Supporting Frame

Attachment alﬂpporting

Wing
Attachment

S
®
N Yy 2
EE/NATEILD %
Z Forced Translation ;
From Actuator e

Egikﬂgﬁﬂﬁ wlj\ﬂ%ﬁw Beam Supporting Hinge
“MEMS-FLYER” 4

uoile10y

Ll




ERERDLLA

e SHIEEDODKEREFIE
~ TOF1T—3INDENEAN(EAIu) TH, KSR
(AZEfLLp) 1GNNS

BEE OASOH
<0___. - r

— POOF1IT—3IAD5
u <:
X BHEE S OAND AT

XIEMRWIRRD=0, HEHTIZARERZEZLGLEDREAELLE




s A

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

EHEHIRD 2. 5RTTEE

o THREMDLLAZ25XTiEEELTERE
« 25k ciEE (FEMEEDIER)> MEMSTOtX

AR E

Wi Beam Fixed to Wing Fixed Actuator
N
Attagchment Supporting  Supporting Frame attachment support attachment
H
c Wing plate by frame plate 40Mm
= Attachment AN | .. _C 1 8mm L, |
= d | ) ! o, : b
Y. S 2 A 5D Tomm

Elastic hinge 80um

R
0|1e1oa

X
ZJ " Forced Translati e .
orced Translation Translational ,=~ 7>~ Rotational

From Actuator o )
Eﬁ;’lk% dlsplacemen‘tu - \;B displacement

Beam Supporting Hinge o

—

U4

P




MiflisiiA =

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

BT 0T D Fer 1K

e MEMSTOtXRIZXBHER

— BAMOESFHE (BRAER)ASFGEE)DERETYVTFT
(MEMST7O+tXR) IZLYIERTES

o« = fERBATEEAN, HEWI/PNSKTES

Wing Beam Fixed to

Attachment Oupporting — Supporting Frame
Hinge

Wing
Attachment

Rotation

y

X
Z/‘ > Forced Translation

From Actuator .

uone1oy

Beam Supporting Hinge



MEMSZ7 A+ X

Si Wafer with Sacrifice Layer

e

(1) Lamination of Polyimide Sheet (4) Release

.

(2) Exposure & Development

-

Repeat

(3) Curing

> &

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee



RS

New T y Presen

MEXA(T



g fiiai A=

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

BREIRER

MNE R EE M
L = ANZELLHI100um (200VEDANEF)

ESER

XFIL—L

EENAMEILTD

CAUAEPN

—
] x
E—TTALLL ﬁ

HE
(WA IN

10



RERER

200 V EN/0REE

—e—first —s—second —e—third --x-average

S 25
Eb —~
2 20 +200 VIZEKS
;L%j,) 15 +100pum® £ L
] =
Z | , , 40° DFIL-ZH
= 0 50 100 150 200 _
voltage [V]

:https://drive.google.com/file/d/1VtG_SF_2ELtMdYALufiwFknSXg6QyLD6/view?usp=sharing, ,

&
[E]



Efji& : https://drive.google.com/file/d/1VtG_SF_2ELtMdYALufiWwFknSXg6QyLD6/view?usp=sharing,,



BESNSRH®E

o B/MENO—2DRPIE-FHERE

e BfhaRyhnDREET

(EEOORVIEETRE—2DHKE)
« IOV =_E L —4

+ RSEGE

KUz F > THEENT DRUMERE

(1cm*g,

L) 2/

13



 IR7E, EFFRIEREID AIREIEECAFE TRHRREFH.

ER{EIcmI+1-3ERE

51&, f9100HzD EREFENZDULNTEEEZT1TO.

—HEBEHFUIAL—a FETRT

=71=, ERMLICEIITT, HFEPFYEKRIEIZMR L
TEAIYFY BEﬁr’&ﬁE_L@“éuZ\%b%é.

14



ERXANDAFF

« ABflTDEA=
- ARYFDEB/NEE
o F2HYTEMEMSHSEIRIZEMEMSA

—

e ORYFOMEMSZEEIZET A ELDEEIC
KUY, B/ EORYSOEIFEMEMSIZE D
s FARERZITULM =0,

15



AT IZRE I S HBI BT EHE

e HEADBZ PUI-ZHHE

o FHAE AR KE

o HEEA LN T EKRE

« HEH S - 4%5FE2016-177645
« NHEBES - 4%Bf2018-043537
« BHREBES 4525 56895153

L TLC

16



1.

A IZRE T Ham X

Ishihara, D., et al., Polymer Micromachined Transmission for
Insect-Inspired Flapping Wing Nano Air Vehicles, Proceedings of
the 15th IEEE International Conference on Nano/Micro Engineered
and Molecular System, 176-179, 2020.

Rashmikant, Ishihara, D., et al., Improved Design of Polymer
Micromachined Transmission for Flapping Wing Nano Air Vehicle,
Proceedings of the 16th Annual IEEE International Conference on
Nano/Micro Engineered and Molecular Systems, 1320-1325, 2021.

Rashmikant, Ishihara, D., et al., One-wing polymer micromachined
transmission for insect-inspired flapping wing nano air vehicles,
Engineering Research Express, in press.

17



HEILWEHHEL

EMARFEATLMITRKREF

A=T 01/ R—=23EERE EFEESAE
HBVBAEESRFY O—F 1 Rr—5—

B E(FTF 552)

TEL:093-884-3499

FAX:003-884-3531
e-mail:chizai@jimu.kyutech.ac.jp

18



