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Development of forming process for micro actuation surfaces
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Functionally patterned surfaces using microscale surface patterns have been
widely applied in industrial fields. Examples of industrially common applications include
superhydrophobic, or superhydrophilic surfaces, and antireflection structures. These functional
surfaces are achieved through "static" microstructures, meaning fixed patterns. In this study, we
propose a method to dynamically alter the microscale patterns by manipulating the structure and
shape of the micro-patterns themselves. We demonstrate the feasibility of creating surface-driven

structures at the millimeter scale and provide a fabrication method for microscale structures as
well.



¥ X C—19,. F—19—1, 2—19 (58

1. WHEPAR SO 5

PR N 2 — N K DB Re R IR JEH STV 5. BHEK - BEBUK R 08 SO AR T
TS E LTI R TH 5. 2o OREREIE THI72 ) (TbbEE S i)
WHIEEIC L D RIELEShTWD. ABFFETIE, HEEE TEIRIC) Z2IESE570®, Ml 7 —r
HiED, ik - TBRE2L2bs e LaB .

Z DOEFATITED RO BLEICEAT 22— Db 5. WIEREENLATL Y B0 A
TEEMEBEIESIC 1) I MAMEEDONRETH L. £z, 2 VA DTLORKLOERMITOKR
X XEESEDLORGGT, R (77 AFv) ZRBICELSEARICHET T —V 2
ARETHSH. ZO L DIZHRFUTEIT DMAE OB AL 2k 5 L, S F S E 22 LSl
ERRNZESND.

2. WEFEDHK

— 5T, REFTZ IO 2 AL RBUE T 2720 DR ROBEIT TEBLTER W] 2L T
BHDHERDON. LT, TNETREEMToCELL2O0DERLIMET —~ZHEODITHZ
LCZOBEEMRRTE D Z LICE T, BRI MGMERN L 7 vt 2 & [tk 7
JFax—52] LEG UBRSRERE AR S AT L5 THD. AR TIINRIE - BRE)FE 4 i
ML, ISHTLZEEARNETD.

3. WHEDIE

REZIZF 2407V v ME) THiET
T ARv (FL) MEH WFEICERY LA TE
7o, BIEE, NEA U 72 BARTEEMEAS BT R LK
M7zpal (£— R) ZJEAITHZ EITLD,
TV RRY = REBETHTFIETHDH. )
J LV OEREMEEE BT D, RIS, 2B E |
DOMEHZ X LR O8R5 21T 5 30 H Hiii &

BRELTEY, ZORFRT—LRs. %E CEEEEE——

LRGSR T2 58 L= T 2 b~ (2 L) % AT ) BHER
SRR L BT A TH B, 1 REEIT & % TakERBI A i

X 11%, RO—AR—RIZHEKIEFHEEHTE (MNC2020 %%).
TAHZEICLY, BETHORHRRITY E
HEFEBRLTCHDLHTHD. LrLRRSZ
O FETIEHMMCIZEBRARH Y, RiEifE~D ) (4)

U v MeOWTHEERNZ, 22 Cf T
BT DOBUTOFIETHS. AL L
X 2 I3RS EDTO D - &b v i R - Rt 155 E11 00 (5 &)

YINRBITH D, Bt DRE O —A A

IZENENE D Wb F M ZRET 2 7201Z, (2) (5)

£, BGTEVEEIIEAE Z A0 LT — i AL RRRRLLLLLLLLL UL LLLL
ZEET D, LT, HHOE—L REZHW ST A A B BRE

NE =2 BT 5. ZORR, #REOER

FRICEETE S, ZORETET—IC (3 (6)

BT D, KT MICHESGEINML TE (el stiing

D, WEORLT-H ZOHMITAEMSND. K HMEET R IR ERED
BB ERIIE 2 I KV BRET D, 2 b

STEELEVOE, USRI L o
LRI RS, o 2 RRT DI TR A KRS
Ve T ORRH T Z DE £ - T\ oo 2= 7 Bl odiLo—Hl.

LT D, ZORE, BRSO X

0T — )i BT %R

4. WFFERCR
(1) U A= PFVRT—VIEEDLET - H1% - BEE)ER

EP, IV A MRS L TOBREROERERAT. EE 4 m 0T 2 UK L—H K
T2 M6 U 7= 2 el L, © VSRR 7 ) = — PR i LA B S . B3 ITR



T, 2mbEYyFTKREO0.3 mmEED

B

1 N
LRI 7 —BEEFM L. Cofgicom  Aorlic plate | ’9"/,”:,"31'4#"1,'!:;/,}0,
LT LI T2 ) > a i LIAREER, / AR A
B4R 85 A VAT S, Tk AR
VRSB TE B0, RWALT -
—HEIZV D Lo TEEREE S (a) (b)
EENTWRIET, Yo7 =

iﬁﬁﬁ%ﬁ?f??bééé%ﬁ%@;i ®3 Y A= R AT =L ORHERIT 5
EHBELE. Z0f, UEY L AmRES R 7
52LT, M3 MEREARLET—#EZ
B, n T

]:°§_E¥0)%7": ENEYE CTH5b 7b§, % =9 Vaseline \““"‘v;
7 — LA OLEIACIG L, B2 571 /
BRESRTOS. £oT, zors—pic MMM odd i
BBEFINT 2L, —HBBSTH-TH P o

FTNEFNRAR D HFENCERT S, K5I8 ‘
A RT. SFHEOMZHAELEESE B4 I VU RA— FVAr—)LORMHRLF 431
7=, FORS, HREICY A ORI FH e 7 —RE.

ZEREHEL, ©7

— DB L7 W E Direction of magnetic field / By,

WEELEE T d 90 deg 180deg 270 deg
% . BRE) RS R A - : )
D&, s L JE
WAL THEI DA
B ENn5. 3

d=9.0 mm

TVWLHRbDMNY

LT,
2R LY
NPT, W

d=18.0 mm

MEOY T T o4
:ﬂg@gﬁﬁﬁﬁfﬁ d=13.5mm
DY A XNED o ‘

S OMDOELDIE
RO %o 725

BiERENZ LN T Without mold

W5,

(2) BEEEIINY A X5 ©F—REOREEHT X 2 ErEh ]
ARk ks

P FIVOERE O - I R E ST ), fEER
TR ZENINT % 3l A LA ERLL /-,
KeloaAf VvoNLERT. 2003 V%
R7TEL, ZOHMEICHEZFNAEETH
5. SHAHIET A Z LIk VAT ORISR S
bhd.

FNENOEND 3 A L ORESE % = TEAL
BB, T—HF FTAN—%FHWNi=. R
v MEOEBIZHV GRS KT A NA—R— R _ )/
#3ty PHEL, ThEFhz~A arKR— > /4
FTHIET 2LV 7 bou=TbaElEE M6 % L7 3tz v .
2. ZOBREIY AT AIRTEIOERIZ S
TW5.

(3) HEDOWHL

ATETCIE T 7 U R A~O L—F Tz X v Al
FUERLL7-. X250 bICmTC, AT SOjm
L& —IZFH &35 Track Etched Membrane % %! o
ELTHIALIE. R A—ARF—hD25um 7 o 7 MM L) e T —
JLANCH 2.0 ym OEEART w4 AlciEsn o Bl 3T




TWAHLDTHD. ZOATLUrERELTHIHL, vV a— Tl e o —iiE 2 ERl4
HZ LB LI (X 7). 5%, BMERLFZ o8 LIMEHC#EH 52 & C, (1) ficRL:
bOEFEEDO T AR L TDE 2.



3 3 0

Murakami Toshiki TSUMORI Fujio

61

Magnetic driven tentacles for bio-mimic motion

2022

Japanese Journal of Applied Physics

SD1014 SD1014

DOl
10.35848/1347-4065/ac5a99

Taira Ryoma Tsumori Fujio

61

Submicron imprint patterning of compound sheet with ceramic nanopowder

2022

Japanese Journal of Applied Physics

SD1011 SD1011

DOl
10.35848/1347-4065/ac5a26

Ninomiya Koichi Gaysornkaew Suparat Tsumori Fujio n/a
Micro Magnetic Patterning on Extremely Tough Magnetic Gel Actuator 2022
Proc. IEEE-MEMS2022 235 238

DOl
10.1109/MEMS51670.2022.9699514

3 0 3

K. Ninomiya, S. Gaysornkaew, and F. Tsumori

Micro Magnetic Patterning on Extremely Tough Magnetic Gel Actuator

2022 1EEE 35th International Conference on Micro Electro Mechanical Systems Conference (MEMS)

2022




R. Taira and F. Tsumori

Sub-micron Imprint Patterning of Compound Sheet with Ceramic Nano Powder

34th International Microprocesses and Nanotechnology Conference (MNC 2021)

2021

T. Murakami and F. Tsumori

Magnetic Driven Tentacles for Bio-mimic Motion

34th International Microprocesses and Nanotechnology Conference (MNC 2021)

2021

(SAITO Kazuya)

(40628723) (17102)




