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Study on the Thermal and Dynamic Behaviors of Air Spring
for vibration isolation of LCD panel inspecting machine connected
with an External Chamber through a flexible tube:

PART II, Experimental validation and investigation

Jongwon Seok’, Juhong Lee* and Pilkee Kim**

Sch.of Mech. Eng. At Chung-Ang Univ.,*Grad. Sch. of Mech. Eng. At Chuna-Ang Univ.

ABSTRACT

In this study, the dynamic characteristics of an air spring connected with an external chamber through a flexible tube
are examined. The uncoupled dynamic parameters of the air spring are identified through experiments, followed by the
suggestion of a model-based approach to obtain the remaining coupled dynamic parameters using the various frequency
response functions derived in PART I paper [1]. To improve or control the damping characteristics of the air spring, this
vibration isolation air spring system is physically established in laboratory scale. And we attempt to identify various
parameters used to describe to air spring system by both theoretically [1] and experimentally, which is performed in this
report. The damping parameter of the tube system is identified through experiments on the system incorporated with the
air cylinder, and a nonlinear regression procedure is employed to find solutions. The resulting value is used to expect
the frequency response function of dynamic pressure in the top chamber (air spring) with respect to that in the bottom
chamber (external chamber). Comparison with the experimental data supports the validity of the present estimation
procedures. Also, the dynamic mechanism of the damping effects particularly in a low frequency range is investigated

through this experimental endeavor.
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Fig. 1. Complex stiffness of air spring:
(a) dynamic stiffness (k) and (b) Loss factor(h).
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Fig. 2. A schematic diagram for experimental set-up in-
corporating air cylinder: here, sensor means differential
pressure sensor.

Fig. 3. Photographs of (a) air cylinder and (b) external
pressure chamber.

Table. 1. Specifications of the experimental conditions.

Symbol Title Value
p |Density of air 3.744 kg/m®
4 |Dynamic viscosity |1.79x10 Ns/m?
R |Gas constant 286.9 JkgK

n |Specific heat ratio 1.4
3.039x10° Pa
2.1363x10™* m? (air cylinder)

P, |Supplied pressure

Volume of top

14
| chamber 2.3876x10° m’ (air spring)
Volume of bottom 3
Voo | oharter 0.0218 m

[ |Length of the tube |3 m

Cross section area 5,
A of the tube 2.8274x10”° m

¢ |Speed of sound 343 m/s

Volume change

32
' |rate of cylinder 1:2566x10" m
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