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Effectiveness of Driving Method using Torsional Vibration
for Particle-Excitation Flow Control Valve
Ef X#h, B —%, o BEE 0O &E=X
Daisuke HIROOKA, Kazuki AZUMA, Naomichi FURUSHIRO, Tomomi YAMAGUCHI
\ 2019550515 p. 1-8 https://doi.org/10.5739/jfps.50.1

%

This paper reports a novel driving method for particle-excitation flow control valve. The valve that we have
designed in previous reports can control air flow continuously with small size and light weight. Because the
valve conditions air flow, using particle excitation by piezo vibration, the valve has potential for high
response. However, in previous model, the vibration direction is opposite to air flow direction and a large
scale vibration is necessary to open the valve. In this report, to decrease necessary vibration scale, we
design novel driving mechanism using torsional vibration. The method generates vibration that is
perpendicular to air flow by torsional vibration. First, we explain the designed mechanism and calculate the
vibration scale to open the valve. And we design a prototype that can generate torsional vibration to check
the mechanism. Additionally, we measure the vibration scale at valve opening condition in experiment and
compare calculated and experimental results. Through this study, we show the advantage of the
mechanism.

SHAERBERZT R DRI FAICRAT D%
(1-D - 3-D¥Zalb—yavICkBDHERSFA)

A STUDY ON DESIGN METHOD FOR HYDRO-MECHANICAL
CONTINUQOUSLY VARIABLE TRANSMISSION
(Prediction of Noise Based on 1-D and 3-D Simulation)
ANE B, % R—

Takeshi OUCHIDA, Yasukazu SATO
\_ 2019F50% 15 p. 9-17 https://doi.org/10.5739/jfps.50.9

J

For agricultural tractor, these two performances have been very important; high efficiency and
maneuverability because the operator has increasingly required the fewer fuel consumption and easier and
more precise control of the tractor. Generally speaking, hydro-mechanical transmission (HMT) is well known

for the high efficiency level and the step-less variable speed. However, HMT is hydraulic powered system
then hydraulic noise may more often occur than the pure mechanical transmission.

Therefore, this paper shows how to predict the sound pressure level with only using the design parameters
of HMT and transmission assembly parts. 1-D hydraulic circuit simulation model and 3-D FEM model of HMT
have been developed, and the simulated results of the sound pressure level has been calculated. Moreover,
the calculated sound pressure level has been validated by the actual measured data and the cause of
prediction error has been found. These all results suggest the possibility that the hydraulic noise can be
reduced in an optimal way at the design process, without any prototype testing.
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Feed-forward pressure control of balancing cylinder for hybrid electric-
pneumatic ultra-precision vertical positioning device
g &HE ME KK E B R AF
Yoshinobu TSUKIYAMA, Tomonori KATO, Shun NAKAGAKI, Youwei XU
K 2019550515 p. 18-24 https://doi.org/10.5739/jfps.50.18 D,

One of the positioning methods in vertical direction of machine tools, a hybrid electric-pneumatic ultra-
precision vertical positioning device has been developed and utilized. In this method, because the weight of
the stage is supported by the pneumatic pressure of the balancing cylinder, the linear motor can drive the
stage motion without so much affected by the weight of the stage. Therefore, lower electric energy
consumption, less heat generation, higher power and speed, can be expected with the linear motor. However,
hybrid electric-pneumatic ultra-precision vertical positioning device has a drawback. When the tool change
occurs, the total weight of the stage changes. Then the pressure in the balancing cylinder should be
adjusted accordingly. But the pressure adjustment takes a bit of time with the conventional method that
uses a diaphragm type pressure regulator. In this paper, in order to enhance the performance of the hybrid
electric-pneumatic ultra-precision vertical positioning device, a new pressure adjustment method in the
balancing cylinder when the tool change occurred is proposed. The proposed method utilizes a feed-forward
control and a high precision quick response pneumatic regulator (HPQR) that was developed in our previous
research. By the experimental results using a hybrid electric-pneumatic ultra-precision vertical positioning
device, the validity of the proposed control method is evaluated and its superiority is indicated.

K

FRbHEZ AW e BRI B DR ERF 4R EIC BN T
AREDZIEH NIFTHEDER
Consideration of the Effects of Atmospheric Pressure Change in
Determination of Flow-rate Characteristics of Components using
Compressible Fluids by Isothermal Discharge Method
EREH M, VMR B, REF HEKER, ¥ M, BH SF| B # &l fE
Kohei IIDA, Toshiya KOBAYASHI, Kotaro TADANO, Maolin CAl,

Toshinori FUJITA, Feng XIAO,Toshiharu KAGAWA
Y 2019%50% 15 p. 25-30 https://doi.org/10.5739/jfps.50.25 )

Using isothermal discharge is a new experimental approach to determine the flow-rate characteristics of
compressible fluids, which has been registered as JIS B 8390-2 by Japanese Industrial Standards
Committee. However, it is not clarified yet that to what extent the ambient atmospheric pressure affects the
sonic conductance and critical pressure ratio measured by this method. In this study, a chamber with a
sufficiently large capacity was attached to the downstream outlet, and a pseudo atmospheric pressure
control device with an ejector was used to adjust the downstream pressure. Experiments were carried out
with different values of downstream pressure lower than the ambient atmosphere. It was observed that the
sonic conductance keeps constant in the choke range and is not influenced by the downstream pressure.
Moreover, the variation in the critical pressure ratio is not significant under the experiment conditions.
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On-line validation of the unsteady flow blocks for hydraulic arms
e B, xH —iE BH B
Yusuke NABANA, Kazuki NAGAI, Satoru SAKAI
2019450&25 p. 31-37 https://doi.org/10.5739/jfps.50.31

This paper discusses modeling and validation of unsteady flow blocks for hydraulic arms. The proposed
model is similar to the look-up table but does not need any flow sensors. The proposed model is identified by
experiment with a hydraulic arm and the nominal nonlinear model and compared with conventional model
using the Bernoulli principle. The validity of the proposed model is confirmed via on-line validation experiment
with the initial pressure measurement only.

4 CFDIC & 25 HE RS R S DR (o= sECEIT B

Research on analyzing method of pulsation transfer characteristics
of hydraulic circuit components based on CFD
—il ExE, I\& X&E B EX
Takayoshi ICHIYANAGI, Mitsuki KOTANI, Takao NISHIUMI
\_ 20194%50% 25 p. 38-45 [DOI https://doi.org/10.5739/ifps.50.38 )

In recent years, the computational numerical analysis makes it possible to find out various kind of unknown
phenomenon in the fluid power systems due to rapid improvements of computer. The three dimensional
transient CFD (Computational Fluid Dynamics) analysis can be a powerful tool for understanding the
transient flow phenomenon inside pumps, valves and other hydraulic components. It can be also used for
analyzing the pulsation phenomenon such as pressure and flow ripple in the hydraulic circuits. The aim of
this report is to study on the analyzing method of the pulsation transfer characteristics of hydraulic circuit
components by the CFD approach. A rigid pipe for the hydraulic line and a quarter wavelength side branch
silencer are chosen as the analyzed hydraulic components. The transient CFD analysis is conducted to
obtain the time history pressure and flow ripple at inlet and outlet of component. These time domain data
are converted into the frequency domain by FFT, and the pulsation transfer characteristics which is
represented by the four pole transfer matrix can be obtained as the frequency dependent characteristics.
The results are compared with the theoretical and experimental results to verify the accuracy. The
investigations about the CFD settings are also carried out to acquire the knowledge of calculation settings
for pulsation phenomenon in the fluid power system.

r KR D LDRsREGESREZ AU B S afiiEa LB [ E A TSRO REFMRL h
Prolonging the fatigue life of the Straight fiber type pneumatic artificial
muscle by the strain-induced crystallization of Natural rubber
NS BEE, BH 2, 8 #, RRE B, i FME, R KER
Akihiro KOJIMA, Manabu OKUI, Itsuki HISAMICHI, Naoaki TADAMI,

Tomoaki TSUJI, Taro NAKAMURA
\ 20195F50%25 p. 46-52 https://doi.org/10.5739/jfps.50.46 j

Pneumatic rubber artificial muscle is attracting attention as an actuator having high cooperativeness with
human because of its feature of being flexible and lightweight. The authors have developed Straight fiber
type pneumatic artificial muscle (SF-ARM), which is a high power, highly displaced pneumatic rubber artificial
muscle. Although SF-ARM has excellent contraction characteristics, it has a problem of short fatigue life.
Therefore, in this study, focusing on strain-induced crystallization of natural rubber, the fatigue life of SF-
ARBM has been extended. First, strain-induced crystallization of natural rubber were confirmed by wide angle
X-ray diffraction. Next, analysis of strain concentration in the vicinity of the crack was performed by the finite
element method. Finally, a fatigue life test of SF-ARM was carried out to confirm the effect of prolonging the
fatigue life by using strain-induced crystallization.
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