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Abstract

The resonant sensor has attracted more attention because of its high sensitivity, small footprint,
stability, compatibility with multiple-phase samples. The typical resonant sensor measures reso-
nant frequency modulated by axial load to realize mass sensing. Dynamic characteristic is an im-
portant factor to evaluate stability of resonant beam, and the key point is to analyze the dynamic
response of the resonant beam under dynamic axial load. The article is based on infinitesimal
method; mathematical model of vibration of resonant beam impacted by dynamic axial force was
established through the resonant beam micro mechanical balance and analyzed through Mathieu
equation. Equivalent circuit method was chosen to solve vibration model. The simulation of the
circuit shows the dynamic response of resonant beam under the typical axial load. Besides, the ar-
ticle studied the effect of damping on the resonant beam and concluded the damping only influ-
enced on vibration amplitude scarcely on frequency.
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Figure 1. Schematic diagram of bending vibration of double end fixed beam under dynamic
axial force
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Figure 2. Force analysis of the micro sec-
tion dx of the resonant beam
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Table 1. Parameters of the resonant beam
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Figure 3. Equivalent circuit for the dynamic response of the output resonant beam
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Figure 4. Circuit simulation results
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Figure 5. Equivalent circuit for the dynamic response of the output resonant beam with damping
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Figure 7. Simulation of resonant beam’s amplitude by comsol
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Figure 8. Simulation of resonant beam’s frequency by comsol
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