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Abstract

In this study, a new check valve was studied to improve the load pressure of a brake system with a small
piezoelectric-hydraulic pump. During the pressurization process, the steady-state pressure at the load is affected
by the ratio of the cross-sectional area of the check valve the chamber pressure and load pressure. Since the
flow path cover of the check valve is made wider than the cross-sectional area of the output flow to prevent
backflow, a method of reducing the area ratio is proposed for a higher load pressure by mounting an
additional mass to a thin plate spring type check valve. To identify the effect of mounting an additional mass
to the existing check valve on the load pressure, a simple brake system with a small piezoelectric-hydraulic
pump was modeled using a commercial code AMESim. The AMESim modeling was verified by comparing
the simulation results with the experimental results of the pump the existing check valve. The additional mass
was added to the verified AMESim modeling and higher load pressure was able to be obtained through
simulation. The 35% performance improvement in load pressure identified by carrying out pressurization test
of the brake system after adopting the new check valve the small piezoelectric-hydraulic pump.
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Check valve

Ball-shaped additional mass

Fig. 1 Check valve with an additional mass
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