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Abstract: In order to fill the current gaps in high dynamic performance research and design philosophy of four-column force sensor, and to
further develop four-column force sensors with high dynamic performance, the natural frequency model of the four-column sensor has been estab-
lished based on the mechanism analysis method, and the design method to improve the natural frequency has been obtained. The correctness of
this method is verified by SolidWorks simulation and standard hammer experiment. The results show that the natural frequency is highly related to
the structural parameters of the four columns. Increasing the length parameter or width parameter of the cross section of the four-column sensor
and reducing the height parameter of the four columns are conducive to improving the natural frequency of the four-column sensor. The results also
point out that improving the material properties of sensor can also improve the natural frequency of sensor. Increasing the elastic modulus of the
material of the four-column sensor, reducing the density of the material of the four-column elastomer can further improve the natural frequency of
the four-column sensor.
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Fig. 1 Outline diagram of four-column sensor
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Fig. 2 Modal frequency analysis diagram of four-column sensor
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Fig. 3 Structure diagram of four-column sensor
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Tab. 1 Response frequency of
four-column elastomer at each order
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Tab.2 Response frequency of expanded at each order
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Fig. 4 Schematic diagram of column length parameter change
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Fig. 5 Schematic diagram of natural frequency variation with

external expansion parameters
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Tab. 3  Response frequency of internal at each order
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with internal expansion parameters
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