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ABSTRACT

Pneumatic exciters can be good replacements of electrodynamic, piezoelectric and hydraulic ex-
citers owing to simple structure and large exciting force. One problem to be solved is a slow re-
sponse caused by compressibility of air. Desirable frequency response characteristics of exciter are
constant magnitude and zero degree phase, because users want no time delay between input signal
and output force. For this reason, frequency range of pneumatic exciters is limited about 0~1 Hz.
Therefore, expansion of frequency range is an important issue when designing the pneumatic exciter.
In this paper, the pneumatic exciter which has same structure with active pneumatic isolator is dealt
with. The dynamic characteristics are presented, and its limitation of expanding frequency range is
shown based on analytical studies. Then the pneumatic exciter with dual-chamber is suggested to

overcome this problem. Based on simulation study, a design method is presented.
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Fig. 11 Dynamic characteristics of pneumatic exciter
with dual chamber
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Table 2 Specification of simulation

ng(r)rll- Name Value

Py Supply pressure 6.0x10° Pa

P, Atmospheric pressure 1.0x10° Pa

Py Chamber pressure 3.5x10° Pa

Ty Temperature 288 K

Vo chaml)j;(;tziflolume 0.3 liter

N volume ratio 100

Ly Length of air-tube 2 cm

D, Diameter of air-tube 2.0x10° m

Le ca&o?ﬁi?-t?ie 1.0<10% m

De of czé?ﬁert;ube 5.0%10%m

u Viscous coefficient 1.8x10™ N-s/m”

N Ratio of effective area 2.13x10% m’/V
, to voltage 3.45x10° m/V
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