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A new pneumatic actuator using gas-liquid reversible chemical reaction
-3rd report: Realizing high response by increasing gas generation area ratio-
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Takaaki KITAMORI, Tokyo Institute of Technology

Koichi SUZUMORI, Tokyo Institute of Technology

Shuichi WAKIMOTO, Okayama University

The advantages of pneumatic rubber actuator are good elasticity and light-weight. Thus, it is easy to implement
it over the human body. However, conventional one needs a big compressor, which produces portability problem.
With tube-free pneumatic actuator it is possible to have a precise control of pressure and its structure is formed by
membranes which consist of polymer and platinum. Besides, the flexible electrode structure acts as a polymer
actuator, having the potential of hybrid driven. In this paper, a new portable pneumatic actuator based on reversible
chemical reaction is proposed and we show that a faster response time is performed by increasing the membrane area
ratio.
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Fig. 1 Schematic diagram of gas actuator
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Fig. 2 Electrode examples for gas generation and absorption
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Fig. 3 Structure of gas actuator increasing fuel cell area
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Fig. 4 Overview of proposed actuator
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Fig. 5 Experimental setup and circuit
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Table 1 Comparison of different applied voltages
Applied voltage Electrolysis current Fuel cell output current
[mA] [mA]
29 408 167
5.0 432 28
8.0 662 58
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Fig. 7 Experimental result of 50% expansion

77 F a2z — Ikt 2Rk R O B & 7 o
F oz —ZNEHOZERMBAD T, 77 Fax—FOIRENE
Z 2 fEU b B &, A% S B 258 MR LA LB S
72Dz, EIBEEORTTENA TV FEREIOEHIEE L
72

£

Aurgeix, Br () TR~ > 2 AT O KD
(26249028) Z=F CIHhE L7z.

X B

[1] KEFRE, ek, WHooE—, "MEZEEANTHAZ AW
BkAT OIE", F 15 B AT AA VT 7 L—3 a3 VEPHRS,
pp.1554-1555, 2015.

[2] BATH, FIHESE, $HFRME— "KURAERIG &R Lo T A £
T Fax—4 F2W @EFIRENELEAGA AT FMA
DOFUE L BREYFEB—", HABBFEZaRT 4 7 A A b=y
AFHTESS 2014, 2014,

[3] FoH%, $fREE—, WoE—, "W LFRISBSERA Ly
AERIEI S AT AOB%E —5 3 W ; =R A F—[REIADEH-", A
AT 2013 LR KRS, 2013,

No. 15-2 Proceedings of the 2015 JSME Conference on Robotics and Mechatronics, Kyoto, Japan, May 17-19, 2015
1A1-A08(3)



