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ARG SCVE KRR ERAENC LD BB Y 7 NI R—=T JFaxz—H LEL, UTO6FELV 5.

FI1E S CIX, FTUEORRT A7 RAIBITDY 7 N T 7 Fax—FOEIEM LB 1LE TOHFIEE
TR B L7212, TOFRTHROLBECRIAXTEBENE T AEEE) Y 7 I R_X—T 7V Fax—H|ZHEH L,
ZDOEMGICINT 7= BEARIREN SRR O B S H R EHEROERICH D LI L. FLTY 7 IR
—7 7 Fax—ZHOBASH T AERERIZET AR THA LR R, KRESOER, filfE, —xuyx
Zhag, FAEDAREORTHEROLDIIWTN L RERBEEZAE LTS Z EElR . 2 b OREZ R
D LWL E UTARIFR TR, BEEE S 7RG (Polymer electrolyte fuel cell, PEFC) 1Z8iF5KD
BRI SRS EFIR Ll fiTo e BB A ERIER &, CRERAWERNR Y 7 NI R—T I Fax—H
OWEREREL, TORFHEBLUORHEEZHLCT LI ENANTH D LB,

H 2 DRGSR/ BRI XD HATERIE) T, ARimSCTHRET D PEFCIZK T D KOG R,/ ARG ZEFIH L
7o 77 A JERIE R OB EFER & filE & BARRNR Lictk, LRSS K OB 23 21 S TR Eh E
HEME A U 7n . RICHREE U= BRI IR & BRI S W T R R R 23 E L CERAITV, #2280 v R
FANTEL THAELZIMBERTES ITHETE 52 &, FHRIESENERFBERLIFIE-HT52L, BL
W, Y7 INR=T I F ax—%OFFET—HRICER NS 0-700 kPaG DI EH#EIBIC 7= - CRIEZ < BhiE
THZEERL, BRTHTRAEREZOE ML R L. £72, HAEREZRAEORMK & iEEROEE, X
O A EHIER DO NFFEZACITEE 5 H AEHIER ORI T A — 2 B8 2 i & ERCEENICHEE LT, Pk
DEMPEER LT,

H3E [ UFEE] TiE, KEROBETRAETI2EXTANXTEEIRT D Z &L TTFAXFIROEHNAT A
EHIEZRIER CX A EEZIER L, mXVXEE T X2 G T AEFHE T LT Y XN EBHRAEREY T
LB, FNEERTAIHENRKEEZRHREL =RV FREEOREEFIEL 7. BARRIZIL, TAEEZAT v
TRICHIET 2 H5E8 2R LT, BEZIAXEERET a7 o3 %, HARREHIIEE SN R L Tz X
REIL ATV, HAREAERIII NS 2 ESNCER L CEEL LIF CRIAT 3 FEE, 27 v 78fE 2 Flico
X 1 EOFETENRE=RVFEFAT L7 VITY RLEREL, INULEFHT LI ETURAT LOREN 20%
FRTBEEFEHTDHE LB, BRSO YA TR L.

WA [RWCEMOBR] CTiX, ik PEFC 2EB 357201, Vv Mo RBEORHEMICEFEA LT, £0
R L ORUEIRIC O W CEBRANICHRTT 21T T 5. BRI, P&C fillii: 7o h o Sl ofid &% L O
JETx, RBNNCHEBRIIRZHRFF T A =2 L L THix OEMmAZRME, L, FETHrOKERE S ORI
b —ELL E DGR 2 I TE 5 PEFC 2B L, TORESRMZ BRI LTz, £, ZoOFRMHEE2FIH L
TH%BA PEFC Z23EL, REMRY 7 F I =T 7 F 21— T 5 McKibben BN THFA~DIRET S 5 XE
48R O3 A T REME &2 o L7z,

WhmE (AN Y 7 NI NR—=T I Fax—FOFEH] TIX, & 2-4 TR UIEFERE I, PEFC ZflAAAT
BHDY T N ITNR=T 7 Fax—FERIEL, TOREEERTHLMMNZL TS, BRI, PEFC 2N L
2T RIN—T 7 F a2 —FeBRICLSTHEITEX 22 L, mRAFEEMTZADIE, Y—FRREHBHRT
HZ LIV RE LB RENTZ 5 2 &, k72 PEFC W5 Z & CRENERATRER T 7 F o= — & [
BRIRD McKibben B A TAFRMNEI TEX 52 &, ARG, BIRCHIBEIEIE Z N L7 A8 Y 7 haR s FRE
HlCExbZ LARSHEIELT-.

Fow [Hi5) Tk, AIRTHONTMRERET 2L L HIC, SBDOBEEE R,

Y EZET DI, RiwsCE, KoM/ BHEENCE 2N Y 7 8 I =T 7 F 2o —F O & HlfEZRE
L, Hig EBROMmN o ZORELERFEZHAOLNCTHI LT, ROTALEWE Y 7 NI NN—T 7 F a2z
— X OEARMEAZEEIINT 20 THY, T%E, TEEERTDIEZABKE.,

8% - WSCE B, I3 2000 F2 & 5830 300 §E 4 1R ORMT 500, b L<IE3E3C 800 554 1R H L T< 20,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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Thesis Summary (approx.300 English Words )

This thesis proposes new portable soft pneumatic actuator using reversible chemical reaction, therefore
increases the opportunity of its soft robot.

A soft robot using pneumatic actuator has big pneumatic control system. This makes them difficult to
be used on mobile apparatus. To solve this problem, we propose new portable gas control system that uses
the electrolysis/synthesis of water as a reversible chemical reaction, which controls the generation/
absorption of gas through an electric current supplied to a polymer electrolyte fuel cell (PEFC).

The advantages of this principle are, compact, light-weight, precise control by electron, and recovering
energy compared to other research. The recovering energy is that the generated gas by electrolysis produces
electrical power when the synthesis reaction occurs. The energy can be stored and used in secondary
electrolysis energy. This thesis achieves the following subjects.

Chapter 2 presents the theoretical formula and the experimental results of this principle. The formula
is developed by both the reaction rate and the thermodynamic model. In the experiment, we confirmed the
good agreement with the theoretical value. Additionally, the system works in 0-700 kPaG which is generally
used in pneumatic actuator, and the system also works in negative pressure.

Chapter 3 shows the method of recovering energy, and gives the theoretical formula and the experimental
results to verify its power consumption. In this result, we achieve 20% energy reduction compared to that
without the method of recovering energy.

Chapter 4 describes the development of the flexible PEFC for embedding this principle to the soft pneumatic
actuator. By changing the combination ratio and the thickness of platinum catalyst and polymer electrolyte
membrane, or changing the shape of current collector, the device efficiency can be improved

Chapter 5 shows the development of the portable soft pneumatic actuator. This principle applied to the
typical soft pneumatic actuator, for example a flexible microactuator (FMA), a McKibben artificial muscle
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Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

R ASCERIE TR —F IRV (T2R2) IS TA U H— Ry MARSNET O T, AR ATRERHFHPFAD N TIERRL TTZS WY,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




