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Fig.1 Construction of booster amplifier
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The purpose of our study is to develop an optical servo system which can be used in
hazardous environments. So far, we developed an optical servo valve which consisted
of a photo-fluidic interface and fluid booster amplifiers. And, we developed a cart
position control system and proposed an analytical model of the system to improve the
control performance. The next step is an optimal design of the valve for improving the
dynamic performance. But it is difficult to know system parameters of the amplifiers
needed for the optimal design, because the characteristics of the rubber membrane in
the amplifier has never been analyzed enough.

In this paper, we proposed the static analytical model of the moving rubber
membranes in the amplifier by using the technique of strength of material. We
identified the bending stiffness of the membranes by measuring the deflection of single
membrane according to the input pressure change. The validity of the proposed model
was confirmed by comparing with experimental and theoretical results. As a result of
the analysis and experiments, we found that the equivalent spring constant and the
effective sectional area of the moving rubber membranes could be obtained analyti-
cally. Further, we identified the damping coefficient of the membranes by investigat-
ing the step response of the membrane displacement experimentally and theoretically.



