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ABSTRACT

A particle impact damper (PID), one of the most effective passive dampers, is introduced in this

study, and an algorithm to simulate the behavior of a system with PID is proposed. The PID sup-

presses the vibration of a structure by attaching a container with multiple particles inside to the area

where the largest amplification occurs. When the system vibrates, the particles inside the container

move freely, and the kinetic energy is attenuated due to collisions between the container and the

particles and between the particles. The discrete-time state-space equation is used to develop a com-

puter algorithm that simulates the motion of the system with the PID, with the particles aligned in a

row. A free vibration experiment of a single degree of freedom system with PID is performed to

validate the algorithm's performance. The displacements of the system and particles are measured

through the free vibration experiments and compared with simulation results. There is good agree-

ment between experimental data and simulation results.
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Fig.2 Flow chart of numerical analysis
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Fig.3 PID system with three particles
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Table 1 Parameters of the PID system

Parameter Value
my 0.76 kg
m, 0.17 kg
Cy 0.21 Ns/m
ks 363 N/m
f 0
d 137 mm
p 17 mm
e 0.75
e 0.99

Table 2 Length of gap by each system

Number of particles in the
system Length of gap
1 103 mm
2 67 mm
3 32 mm
30
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20 \
10

20
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Fig. 4 Displacement when particles are immovable
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