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In this paper, the principle of fiber-optic interferometric compliant cylinder sensor is analyzed from the
sensor

perspective of energy distribution, and the compound compliant cylinder calculation formula of the equivalent
optic to the intermediate inertia oscillator should be

1

stiffness coefficient is given. Finite element analysis method is used to simulate the natural frequency of the

5l

method is used to indirectly calculate the equivalent compliant cylinder stiffness coefficient. The experimental results
the basis of the calculation of the compliant stiffness coefficient.
OCIS codes

from the measurement of three different compliant cylinder sensors show that the proposed method can be used as

compound compliant cylinder, and the simulation results show that the distance from wrapped position of the fiber-
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Fig. 1 Block diagram of fiber-optic interferometric vibration sensor system
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k : stiffness of the compliant cylinder

k, 2
I==1¢
C: damping coefficient
M: mass of inertia mass
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Fig. 2 (a) Compliant cylinder profile; (b) compliant cylinder equivalent model
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Table 1 Mechanical parameters of silica rubber cylinder and fiber

Parameter Symbol Value and unit
Optical fiber elastic modulus Y 72 GPa
Optical fiber diameter d 125 pm
Compliant cylinder diameter D 50 mm
Compliant cylinder height H 32 mm
Optical fiber turns N 42
Mass of inertia mass M 411 g
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Fig. 3 Finite element analysis results of compliant cylinder vibration sensor
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