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Relationship between the Attenuation Characteristics and
Volume Configurations of a Helmholtz Type Hydraulic Silencer

Tetsuya KURIBAYASHI', Takayoshi ICHIYANAGI ", Takao NISHIUMI ™

A Helmbholtz type hydraulic silencer, which is based on the resonance phenomena of a mass-spring-damper system
for its attenuate principle, is known as one of the most practical silencers in the hydraulic systems. The purpose of this
research is to clarify the influence of volume geometry on the attenuation characteristics. In particular, a mathematical
model that considers the flow for the radial direction of the cylindrical volume and the elastic deformation of the
volume vessel wall as effective bulk modulus of working fluid is newly proposed for the design case that L/D is smaller.
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Fig. 1 Helmholtz type hydraulic silencer
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Fig.2  Schematic diagram of experimental setup

® : Experimental results
= : Lumped parameter model

= = = : Distributed parameter model (z-direction)
== : Distributed parameter model (r-direction)
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Fig.3 Influence of dimensional ratio for resonance
frequency
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Fig. 4 Relationship between wall thickness and
resonance frequency
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