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Design and Fabrication of a Mass—spring System for the Force—balance

Servo Accelerometer
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The mass—spring system with four arms for the force—balance servo accelerometer was designed and
fabricated, The response characteristics of a mass—spring system was calculated with the change of arm's
thickness and seismic mass by the finite element method (FEM), Furthermore, the response characteristics
of accelerometer was measured using the change of interference pattern and response voltage value by
Michelson interferometer, The response characteristics with changing length and thickness of arm was
changed drastically, and changing seismic mass was minor effect for the response characteristics of
mass—spring system, The measured resonant frequencies have good agreement with that of numerical

analysis within 5% range,
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Fig. 1. Simplified model of an accelerometer.
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Fig. 2. Displacement response vs. frequency ratio for the
damping ratio of the mass-spring system.
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Fig. 3. Structure of force-balance servo accelerometer.
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Fig. 5. FEM model of mass-spring system.
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