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In the agriculture, medical, and welfare fields, soft robots with high
safety are required. For improving the convenience of the soft robots, it is effective to enhance
the functionality of the pneumatic artificial muscles that are used as the drive source of the soft
robots. In this research, we have developed two kinds of artificial muscles, one has the sensor
function, and the other can change the driving form, respectively. Both artificial muscles have
functional fibers. The former artificial muscle can estimate its state by the embedded fiber sensor,

and the latter artificial muscle can realize multiple movements such as contracting and bending by
shape-memory polymer fiber.



McKibben

(2)
1 McKibben
2 ( )
32
16 16
2
McKibben
Initial state
Inner tube Slesve
ol ST .
Air tube \
Pressurized state Fiber angle
T 7“‘! I. Iy 5
Ny gt
1 McKibben 2
(2)



McKibben

1000
E 800
S 600 F ® Measured value
B
§ 460 ———— Approximate expression
2
(hﬁ 200 F -
1 Sensing zone | | Dead zone
0 : n
1 10 100 1000
3 Curvature radius [mm]
20 mm 3
20 mm S !
o000
15mm '
4
20
4mm 20% 15mm
7.7mm
2
4 1
1
2
(3)
(SMP) SMP
SMP
SMP
45 SMP SMP
(SMP )
5 SMP
SMP
SMP SMP
Cotton fiber SMP solution Roll Drying furnace  motor
5 SMP
SMP 6 SMP 10mm
0.79 SMP SMP
16
SMP SMP SMP
SMP SMP

SMP



1)
)
100kPa

=N
o O

Contraction ratio [%0]
=
o

(2) SMP
(3

SMP

®3)

0 20 40 60 80 100 120

Pressure [kPa]

SMP

McKibben

SMP

Angle a[°]

—
>
=
-
=
=%
£
=
o
P
5}
o«
£
(]
7]

40

1an IEA ea

7 SMP

18%

® Measured value

o ——— Theoretical value

5 10 15
Contraction ratio [%]

SMP

100 200 300
Pressure [kPa]

20



2 2 0 0

Furukawa Shota Wakimoto Shuichi Kanda Takefumi Hagihara Hiroki 8

A Soft Master-Slave Robot Mimicking Octopus Arm Structure Using Thin Artificial Muscles and 2019

Wire Encoders

Actuators 1 13
DOl

https://doi.org/10.3390/act8020040

Yahara Shigeyoshi Wakimoto Shuichi Kanda Takefumi Matsushita Kouya 295

McKibben artificial muscle realizing variable contraction characteristics using helical shape- 2019

memory polymer fibers

Sensors and Actuators A: Physical 637 642

DOl
https://doi.org/10.1016/j .sna.2019.06.012

19 0 7

Koya Matsushita, Shuichi Wakimoto, Shigeyoshi Yahara, Takefumi Kanda

Fabrication process of a McKibben artificial muscle with SMP fibers by a braider machine

The 8th International Conference on Manufacturing, Machine Design and Tribology,

2019

Hiroki Hagihara, Shuichi Wakimoto, Takefumi Kanda, Shota Furukawa

Operation of a pneumatic soft manipulator using a wearable interface with flexible strain sensors

2019 IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS)

2019




Sota Kogawa, Shuichi Wakimoto, Takefumi Kanda, Kento Omura

Composite structure of McKibben artificial muscle and optical fiber sensor

International Workshop on Piezoelectric Materials and Applications in Actuators 2019

2019

McKibben

2019

SMP

2019

2019




2019

2019

2019

Shigeyoshi Yahara, Shuichi Wakimoto, Takefumi Kanda

A McKibben artificial muscle with variable contraction characteristics by SMP material

International Workshop on Piezoelectric Materials and Applications in Actuators

2018




19

2018

30

2018

McKibben

2019

Koya Matsushita, Shuichi Wakimoto, Shigeyoshi Yahara, Takefumi Kanda

Fabrication process of a McKibben artificial muscle with SMP fibers by a braider machine

The 8th International conference on Manufacturing, Machine Design and Tribology

2019




18

2017

18

2017

18

2018

M. Yuzaki K. lwata, S. Wakimoto, T. Kanda

Development of a Thin Pneumatic Rubber Actuator Generating 3DOF Motion - Design Using FEM Analysis and Fabrication of the
Actuator

Actuator 2018

2018




K. Omura, K. Goto, S. Wakimoto, T. Kanda

Development of Pneumatic Valves and a Fiber Sensor for a Smart Artificial Muscle

Actuator 2018

2018

http://www.act.sys.okayama-u.ac.jp/

(Suzumori Koichi)

(00333451) (12608)




