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ABSTRACT

As environmental vibration requirements on precision equipments get more stringent, use of
pneumatic vibration isolators becomes more crucial and, hence, their dynamic performance needs

to be further improved.
important to both manufacturer and customer

Dynamic behavior of those pneumatic vibration isolation tables is very

as performance specifications. Together with

conventional transmissibility, transient response characteristics are another critical performance

index especially when movements of components, e.g., x—y tables, of the precision equipments are

very dynamic. In this paper, analysis on transient response of a pneumatic vibration isolation table
loaded by a mass moving on it is presented. This is a conventional dynamics problem on a rigid
body with 6 degree of freedom and a mass with another degree of freedom. How to obtain

transient responses of the isolation table is described when the movements of the mass are

prescribed relative to the table.
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Table 1 Conditions of simulation for comparison of
the results from ADAMS and Matlab

Mass of the table 4,400 kg
Length : 2m,
Dimension of the table Width @ 1m,
Thickness : 0.3 m
Stiffness of air spring 5.7x10° N/m
Damping coefficient of air 5.7%103 Ns/m
spring
Mass of a moving mass 400 kg
Distance of a moving mass
from the mass center in 2’ 0.17m
direction
Input{displacement of a -
moving mass on the x(t)=0.7sin(2r——]
isolation table) 2

Fig. 4 A model for simulation in ADAMS

Displacement of moving mass
on the isolation table in x-direction [m]

Time [sec}

Fig. 5 Displacement of a moving mass on the
isolation table in x-direction
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Fig. 6 Comparison of simulation results from the
derived EOM and ADAMS

Table 2 Conditions of simulation with two moving
masses

Mass of the table 4,400 kg
Length:2m,
Dimension of the table Width: 1 m,
Thickness: 0.3 m
Stiffness of air spring 5,7x10° N/m
Damping coefficient of 5.7x10¢ Nes/m

each air spring

First mass : 400 kg

Mass of moving masses Second mass : 40 kg

Distance of moving
masses from the mass
center in direction

First mass:0.35m
Second mass:0.5m

First mass

Stroke: 1.4 m
Velocity : 0.2 m/s
Acceleration : 0.5 m/s?
Second mass

Stroke : 0.6 m
Velocity : 0.083 m/s
Acceleration : 0.5 m/s?

Input (displacement of
moving masses on the
isolation table)
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