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Fluid Power Science
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Mechanical Systems Design Laboratory at Muroran Institute of Technology is a research laboratory in
Hokkaido, Japan, involved in fluid power systems and components. To improve further reliability and
performance of the systems, there is a need to overcome the complex problems and to understand the
fundamental phenomena. We, therefore, name ‘Fluid Power Science’ and tackle on doing the science,
especially relating to tribology of hydraulic pumps, motors, cylinders, and valves, optimal design of bearings,
and mechanism of erosion caused by cavitating jets for oil- and water-hydraulics.
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What's FPSci?

Fluid power is a term describing engineering and
technology by using a fluid (liquid or gas) to transmit
power. To improve further reliability and performance,
there is a need to overcome the problems relating to
tribology and cavitation and to understand the
fundamental phenomena. We, therefore, name ‘Fluid
Power Science’ and tackle on doing the science, unifying
the results, and creating novel fluid power systems.

Mixed THL

Tribology is the key technology of the next generation
pumps and motors in terms of high quality, high
efficiency, high power density, noise reduction, and
tap-water use. A modified lubrication model has been
developed, which includes effects of roughness
interaction, surface contact, lubricant properties, heat
generation, and elastic deformation.

Pump Test

According to salient issues included in the Kyoto
Protocol, reduction in the environmental burden imposed

by fluid power components has become very important.
To construct the optimum design, thermal effects on
lubrication have been investigated experimentally by
measuring tribological parts’ temperatures and pump
performance of piston, vane, and gear types.

Piston Slipper

To improve reliability and performance of swashplate
axial piston pumps and motors, bearing/sealing parts
between the a slipper and a swashplate have been studied.
Theoretical modeling and numerical calculation have
been pursued. An in-house test rig was built. The slipper
attitude and temperature distributions are tried to be
measured under actual operating conditions.

Jet Cavitation

Cavitating jets in hydraulic components, especially for
high pressurization and with tap-water, cause serious
problems such as erosion. Based on jet cavitation erosion
test and simple visualization technique, the mechanisms
of erosion have been investigated and the methods to
reduce erosion have been proposed, including the effects
of liquid types.
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