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BERTIV—RNND—-Y A7 LZRwWNES4E (2023) PR

4 N

FEX 7 F VT IVERXA MV E—YICBIFHDEA RN U TDY—)UFEE
SOEH S DRNiEESA
Sealing Characteristic of Piston Ring in Bent Axis Type Axial Piston
Motor and Prediction of leakage from Piston Ring Gap
KA ®E, EH Sk, FE B, UK & ¥t HE BHP B
Shuhei YANAI, Tomoya FUJII, Keiji KYOGOKU, Hiroshi YAMAMOTO,
Masao KIKUCHI, Shinji TANAKA
K 2023F54&15 p. 1-9 https://doi.org/10.5739/jfps.54.1

J

In this paper, the sealing characteristics of the piston ring of the piston in a bent axis type axial piston

motor are clarified. In order to clarify the sealing mechanism of the piston ring, a test rig was developed and
the behavior of the piston ring was visualized and measured. Next, the measured piston ring behavior was
modeled and fluid structure interaction analysis was performed to analyze the leakage flow rate of the piston
ring. The effect of the number and arrangement of piston rings on the leakage flow rate of the piston rings
was also investigated. Comparison of experimental and analytical leakage flow rates indicated that the 2nd
piston ring may have lower sealing performance than the 1st piston ring. The leakage flow rate from the
piston ring gap was modeled by the flow between parallel plates and estimated the ratio of the leakage flow
rate from that to the total leakage flow rate. The results showed that cross section profile of piston ring gap
may affects the leakage flow rate.

>34 )L AEDREREIT ) 4 O v NTEEEAOSEICET BHE h

Study on An Application of Digital-Hydraulic Pressure Reducing Circuit to
Pilot-Pressure Supply Circuit of Construction Machinery
2 &, Ul &K El —&
Shinobu NAGURA, Yuta YANAGIDA, Kazushi SANADA
K 2023F54515 p. 10-17 https://doi.org/10.5739/jfps.54.10

J

Pilot-pressure supply circuit of construction machinery consumes 2-3% of engine’'s horsepower. A method

of improving energy efficiency is studied by many researchers. Switched Inertance Hydraulic Converters
(SIHC) which is one type of digital hydraulic circuit has been proposed as a solution to reduce throttling loss
through control valve in a hydraulic circuit. A digital-hydraulic pressure reducing circuit is an example of SIHC
which may show high energy efficiency because it does not use a throttling orifice. It can obtain output
flowrate larger than supply flowrate. This paper aims to apply the digital-hydraulic pressure reducing circuit
to pilot-pressure supply circuit of construction machinery. A control method of the pilot pressure to follow
demanded pilot pressure is proposed. A simulation model is experimentally verified. The proposed control
method is validated. Controllability and loss reduction effect are investigated by simulation based on
transient pressure and flowrate data of an actual construction machinery in operation.
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A Study on hydraulic impedance measurement technology
(Measurement of dynamic characteristics of an oil-hydraulic circuit in an
automatic transmission valve box)

BA X, BH 2%, Bl —&

Daiju HASHIMOTO, Masataka FUJITA, Kazushi SANADA

K 2023F54%2%5 p. 19-26 https://doi.org/10.5739/jfps.54.19

%

In recent years, model-based development (MBD), a system development method that incorporates
simulation technology, has been increasingly adopted in the design of valve-box hydraulic circuits for
automatic transmissions. This method has various advantages in terms of development cost and time. On
the other hand, hydraulic vibration, response delay, and pressure over/undershoot may occur in actual
machine under development that were not easily predicted in the simulation. Although it is necessary to
understand the characteristics of the actual machine in order to analyze these problems, the measurement
technology has not yet been established. The objective of this research is to develop a measurement
technique for hydraulic impedance, which represents the frequency characteristics in the valve-box of an
automatic transmission, and to identify the parameters. This will not only enable us to evaluate the response
and stability of the actual machine, but also to analyze the causes of actual phenomena and improve the
accuracy of the model. It will lead to an improvement in design accuracy.
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