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Study on Damping Performance for Granular Damper
Using Fine Particles
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Abstract

For vibration damping devices against the vibrations and noises of internal combustion engines, heat
resistance, layout restrictions, and lightweight should be taken into consideration. In this research, we focused
on Granular damper that is easy to install due to the compact and lightweight damping structure, to which high
heat resistant metals are applicable. To damp vibrations, the granular damper encloses particles in the structure
and dissipates the kinetic energy of the structure by frictions between the particles. In order to apply this
damping devices to automobile parts, it is necessary to install it in consideration of the frictional force between
particles and the collision force with the structure. This paper introduces the outline of vibration damping of a
granular damper using fine particles with a basic diameter of some 100um as a vibration damping mechanism

that can be installed in the engine.
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Fig. T Schematic Diagram of Granular Damper
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Fig. 4 Frequency Response of the Granular Damper
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Fig. 8 Comparison of Damping Factor for Amplitude
Change at the Third-order Anti-resonance Point in
Aluminum with a Particle Size of 71.78um
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Fig. 10 Comparison of Repose Angle Experiment and
Simulation (71.78 um Aluminum Powder)
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Fig. 12 Comparison of Angle of Repose Simulation
and Experiment (The Value in the Graph is the Static
Friction Coefficient.)

Table 1 Physical Property Value of Granular Material
Parameters Unit Value
Granular [-] Aluminum | Zirconia
Diameter [um] 71.78 125
Density [g/cm’] 2.7 6.0
Young’s modules [GPa] 68.3 200
Poisson’s ratio [-] 0.34 0.31
Coeff.icie-nt of [] 0.5 0.8
restitution
Angle of repose [°1] 26.67 22.00
Static fri.ction [] 0.50 0.40
coefficient
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