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BERTI—RNND-V AT LZRHNES1E (2020) P

JU—YHIBERNBREZETEY T NP7 IF 1T —5DEEE
Design of pleats-style contraction type
extremely lightweight pneumatic soft actuator
BA IEfE, fE RE, THE &2, ILEF  Ysh

Masahiro HASHIMOTO, Yasutaka NISHIOKA, Toshihiko YASUDA, Mitsuhiro YAMANO
\_ 2019451515 p. 1-8 https://doi.org/10.5739/jfps.51.1

J

An extremely lightweight pneumatic soft actuator is an actuator made of non-expansion and contraction

material such as the plastic film. It can be driven low pressure and has unique characteristic which are
flexibility and lightweight. As for contraction type extremely lightweight pneumatic soft actuator by pleats
structure, it has the characteristic that up to approximately 40% shrink axially by opening the pleats of air
cell surface at the time of pressurization. The purpose of this study is to clarify relationship between the
design parameter, contraction force and the shape of pressurized state. Therefore, we produced the actuator
which changed the film ratio (the ratio of the film length of the radial direction for the axial direction) or the
magnification of the air cell and measured contraction force for air pressure using a force gauge. In addition,
we measured the expansion magnitude of the radial direction at the time of the pressurization. It became
clear that there was a positive correlation between contraction force and magnification of the air cell, and a
negative correlation between contraction force and the film ratio. As for the expansion magnitude of air cell
at the time of the pressurization, it was confirmed that the expansion magnitude was close to the calculated
value of the model approximated from the design parameters. Finally, we made the graph that showed
relationship between contraction force and cross-sectional area in each pressure.

a I FSTIORY NEERSEREY ZT AICAVND b
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Model of Variable Volume Tank used for Portable Air Supply Sysetm
Pl 12, (B4R K, BER ZAE
Jun KADOWAKI, Daisuke SASAKI, Takumi KAYAHARA
\ 2020551515 p. 9-15 https://doi.org/10.5739/jfps.51.9 j

Wearable robots are desired to be lightweight from the viewpoint of safety and load reduction, so
compressed air source is required to have high portability in order to install it in a wearable robot. The
portable air supply system for wearable robot had been developed in previous works. The proposed system
constructed with a compressor and a variable volume tank, which has been developed in our previous works,
and has a mechanism of recompressing exhausted air. The developed tank can accumulate pneumatic
energy converted into elastic energy. In addition, this tank can mitigate pressure change even when inflow
or outflow of compressed air. The previous system can decrease energy consumption by the pressure
mitigation characteristics of the variable volume tank. However, this tank had been made by trial and error to
realize ideal characteristic. In this study, the model of variable volume tank is proposed to design the tank
which has ideal deformation and energy characteristics. Moony-Rivlin function is introduced in the proposed
model to calculate the deformation of rubber material. The energy characteristic is simulated based on this
calculated deformation characteristic. In this paper, the accuracy of the proposed model is verified by
comparing it with the characteristics of the variable volume tank manufactured based on the model.
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Fundamental experiments on design of a pneumatic corset
for supporting nursing behaviour
oE EE, TH FE2, ILE An
Yasutaka NISHIOKA, Toshihiko YASUDA, Mitsuhiro YAMANO
\_ 202051825 p. 17-24 https://doi.org/10.5739/jfps.51.17

%

Low back pain is often suggested as a problem to be prevented. Focusing on workers, it is difficult to work
while avoiding Back pain. For example, in an agriculture area, the burden on the body is large during crop
harvesting and loading operations. At the factory, the same is true for the work of transporting heavy
objects and the work of keeping the waist. In this study, we focus on nursing behavior. In nursing behavior
overburden action is many shown, it is proposed as one of the reasons for having to leave the job. We have
been focusing on corsets to reduce back pain and have developed pneumatic corsets that can switch
compression force. By switching the compression force, it is possible to eliminate the need for attachment
and detachment, and to avoid muscle loss due to continued wearing. In addition, it can be expected to follow
the human’s movement by air pressure. In conventional researches, effective results have been obtained in
myogenic potential evaluation experiments using the basic structure. In this paper, we propose a basic
experimental method to evaluate from the viewpoint of both mechanics and subjectivity for the
miniaturization of the system for use in the nursing field and the optimization of the corset structure. In this
paper, we propose a new corset structure for miniaturization of the system used in the nursing field, and
evaluate it experimentally from both viewpoints of mechanics and subjectivity.
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Establishment of fabrication process for smart artificial muscles
with the inductance sensor
NI EX, BBt 18— Bl EX, AN A, ZTE =fE

Sota KOGAWA, Shuichi WAKIMOTO, Takefumi KANDA, Kento OMURA, Katsunori ANDO
Y 2020&51%2E p. 25-31 https://doi.org/10.5739/jfps.51.25

%

The McKibben artificial muscle, which is one of soft actuators and consists of a rubber tube and a sleeve
of reinforcement fibers, has the features of flexibility and lightweight. For increasing the convenience of the
McKibben artificial muscle, attaching the sensor function to the artificial muscle is required. However,
general rigid sensors hinder the advantage of the McKibben artificial muscle. Therefore, smart artificial
muscles integrated with sensors have been developed.

In this paper, we describe the fabrication method of artificial muscles having enameled wires forming
coiled-shape and working as both reinforcement fibers for actuation and a displacement sensor. When the
artificial muscle is driven, since the shape of the coil changes, the displacement of the artificial muscle can
be estimated by measuring the inductance of the coil. The fabrication process of the smart artificial muscles
using a braiding machine is proposed. By this fabrication process, it is possible to change the braiding angle
of the reinforcement fibers, and both the contraction-type and the extension-type artificial muscles with the
sensor function can be manufactured by the same process. In addition, on the contraction-type smart
artificial muscle, for increasing the sensor output, magnetic fluid is used as the working fluid.
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Simultaneous Control of Speed and Thrust of Hydraulic Actuator with
Magnetorheological Fluids Valve Using Rectangular Pulse Wave Control
KE B4, &BE Bt BFK &F
Nobuo OSHIMA, Masaya FUKUDA, Yuhei SHIMIZU
K 2020F51%25 p. 32-38 https://doi.org/10.5739/jfps.51.32 /

Magnetorheological fluids (MR Fluids) are suspensions which consist of soft magnetic particles and base
liquid. By applying magnetic field, the particles make chain-like structure and rheological properties of the
MR fluids show remarkable change. This characteristic is suitable for constructing control devises. In those
devices, a MR fluids valve is one of promising devises. Because, the MR fluids valve can be controlled
without mechanical mechanism, so the MR fluids valve has excellent reliability. In case of applying the MR
fluids valve to controlling a hydraulic actuator, pressure (thrust) control is easy, but speed control is difficult.
Because, the MR fluids have Bingham plastic characteristics, so pressure drop due to flow velocity is small
compared to that due to vield shear stress. So, a rectangular pulse wave control based on pulse width
modulation (PWM) control method taking account of yield shear stress of MR fluids and time constant of MR
fluids valve is proposed and simultaneous control of speed and thrust of the hydraulic actuator with MR
fluids valve is performed.
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