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High Performance Pneumatic Robot Hand with
Variable Stiffness Finger Module
BE & HE HAER

Kei MIKAMI, Kotaro TADANO
\_ 2022%53%15 p. 1-9 https://doi.org/10.5739/jfps.53.1

%
A robot hand is required to generate a large grasping force. Furthermore, it is required that one finger
should possess multiple degrees of freedom and the fingertips should be positioned freely to grasp and
manipulate objects of various sizes and shapes. A function to adjust the stiffness is also required to control
the force and realize stable grasping. The development of a hand with these functions at a high level is a
technical problem. We propose a multi-degree-of-freedom finger module that uses pneumatic cylinders and a
parallel link mechanism. The proposed hand has adjustable stiffness while maintaining high grasping force-
to-weight ratio. In addition, the proposed hand was able to estimate the external force acting on the fingertip
from the differential pressure and a kinematics model. By using the estimated external force for control,
adjustable stiffness was realized without using a force sensor. This paper also describes the design method
of the finger module. We experimentally confirmed that the proposed hand was able to satisfy various target
specifications. In addition, it was able to realize multiple functions of a hand using a compact mechanism.

HE7 — LD DERIEASTIDIEBIEEEIE
Modification and Its Application of Identification Inputs for Hydraulic Arms
e RELE, FHHE OE, BH OB
Teruo KATO, Ryo ARAI, Satoru SAKAI
2022F53%15 p. 10-17 https://doi.org/10.5739/jfps.53.10

This paper discusses an identification input for nominal hydraulic arms. First, we focus on an input-output
nonlinearity which exists even in the absence of nonlinear friction and prevents us from observing and
measuring the input-output behaviors. Second, we propose a new identification input based on the physical
parameters of hydraulic arms via the special nondimensionalization technique. Third, we show the
effectiveness of the new identification input experimentally. Finally, we show an application of the proposed
new identification input to observe and measure the input-output behaviors. Especially, in the freguency
domain, we identify the uncertainty that was impossible for the conventional identification input.
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A Study on pneumatic turbulent internal flow with heat transfer and friction
(Modeling and experimental validation)
hEF A1k, BB OB ML SA )IlE =8

Kazuo NAKANO, Riku ITO, Eiji MURAYAMA, Yukio KAWAKAMI
Y 202253#25 p. 19-27 https://doi.org/10.5739/ifps.563.19

%

The purpose of this research is a development of simulation models of pneumatic steady flow through
straight uniform tubes with heat transfer and wall friction. Assuming that the tube wall temperature and the
inlet air temperature are constant, the air temperature inside the tube approaches to the tube wall
temperature along the flow direction and the effect of the heat transfer becomes negligibly small at the
downstream region far from the entrance. We developed the two models which simulate the flow in the heat
transfer region and in the adiabatic region respectively. They are serially connected to model the whole flow
in the tube. We made use of feedback control techniques to solve the equations which described the two
models. In the experiment the compressed air was supplied from the constant temperature tank to the
copper tube which was set in the water jacket to adjust the wall temperature. The pressure at both ends of
the tube and the mass flowrate were measured. The usefulness of the newly developed models was verified
by comparing the simulation results with the experimental results.

EHDIR> 7 ZER&E#iREE UTe AL AT LDRIHE
Development of artificial muscle system with EHD pump as a drive source
HH @8, JR BE, TXI X =H =

Yusuke TAKEI, Sumitaka TERASAKA, Takeharu SHIMOOHKAWA, Kazuyuki MITSUI
2022&53%25 p. 28-35 https://doi.org/10.5739/jfps.53.28

The liguid inside the McKibben Artificial Muscle is extracted using the elasticity of the expanding body.
Therefore, in order for the muscles to contract, a large pressure exceeding the elastic force of the expanding
body is required. In addition, the calculation of the contractile force exerted by artificial muscles is extremely
complicated and difficult to predict. In this study, we proposed and developed a new artificial muscle (The
EHD artificial muscle) with an EHD pump driving source that can generate bi-directional flow by applying the
EHD phenomenon. By using the EHD pump as the driving source, the muscle can be relaxed without the
elasticity of the expanding body. In addition, the structure of the EHD artificial muscle is simpler than that of
the McKibben type, and it is easier to calculate the contraction force to be output.
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