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Abstract

The equilibrium relationship between range and sensitivity of the force sensor can be solved by
the principle of stress concentration. To explore the influence of stress concentration of different
notch shapes on their static and dynamic properties of sensors, four double-hole structures with
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conic notch curve are constructed, and the equivalent stress and normal elastic strains of under
the same load were analyzed by finite element software. Results indicate that with the same notch
length, depth and the thickness of the thinnest part of force-sensitive element, when double-hole
structure with circular notch curve, the equivalent stress is the minimized, and normal elastic
strain is the maximize. The force sensor with circular notch curve has a larger range and higher
output sensitivity. Finally, the optimal working bandwidth of the sensors with different notch
curves is obtained by modal analysis of four structures. The research work can provide a certain
reference value for designing high-performance force sensors.
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Figure 1. Elastomer structure of double-hole force sensor
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Figure 2. Diagram of four notch curves
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Table 1. Material properties of 2A12-T4 aluminum alloy
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FEE FAPER R E/GPa TARALE 1 BJE p/kgm JiE RS 0/MPa
2A12-T4 73.1 0.33 2700 230
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Figure 3. Finite element path definitions and loading method
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Figure 4. The simulated results of four structures with different notch curves. (a) Equivalent stress
nephograms of four structures; (b) Strain curves of four paths
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Figure 5. The first 6 inherent frequencies and vibration modes of the double-hole structure with circular notch curve
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Table 2. Modal data of four structures with different notch curves (unit: Hz)
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