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The Study on the improvement of dynamic characteristics with multi-orifice in airspring
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Abstract

‘Vibration isolation technology using an air spring and laminated rubber bearing is widely used because it has
excellent vibration isolation characteristics. In the part of that, we usually make use of the self-damped air spring.
1t is occupied two chambers, restrictor, diaphragm and load plate. Two chambers contain compressed air and the
volume of chambers and the area of load plate give a definition of stiffness and load. The restrictor and the
volume ratio of two chambers give a definition of damping ratio. The conventional model of restrictor is made of
one orifice and it causes turbulent flow in the orifice at the region of large deflection. The stiffness of air spring
is larger and the damping is lower in the region of large deflection. In the multi-orifice case, the stiffness is
similar to air spring with one orifice but damping ratio is larger than conventional air spring. And damping ratio
is smaller than conventional air spring in small deflection region. Deflection is small in the region of high
frequency so small damping is better than large damping.

As a result, we can reduce the storage stiffness of air spring in the wide region of deflection and increase the
damping ratio in the region of large deflection. After this, we will try to find the relation of Reynolds Number
and Flow Resistance then we are going to make another restrictor for air spring to improve damping ratio and
stiffness.
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Table. 1 Air Spring Dimension used in Experiment

a2 = Bk
Main Chamber Diameter 219 (mm)
Main Chamber Height 57 (mm)
Sub Chamber Diamber 370 (mm)
Sub Chamber Height 67 (mm)
Orifice Diameter 1,12, 1.4 (mm)
Orifice Length 22 (mm)
Volume Ratio 3.36 (-)
Load 1000 (kgf)

Table 12} 22 WOHAZEZ UTME 0/&8t
O (+-) 0.1 mm~ (+-) ] mm MK 0.lmm & F
Jtot HRAKOYEE "6 Ol 2=
EfolES HAZRH ZU HT=2 &iotd
0.6336mm/s S E 6.336mm/s O| H, Main Chamber
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Table. 2 Compare two ratio of area(Loadplate/Orifice)

g = Single Orifice Multi Orifice
Orifice 4 47961 47961
Orifice 6 33306 31974
Orifice 8 24470 23981
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Fig. 6 Diagram of Loss Stiffness
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