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Abstract

In order to improve the dynamic response ability of the load cell, this paper adjusts the key di-
mensions of the existing model through structural parameter optimization simulation to enhance
its dynamic performance. Firstly, the mathematical model of elastic body is established, and its
transfer function is simulated by Matlab to study the relationship between natural frequency and
dynamic response. Then, according to the actual working conditions, the structural design of the
elastomer is completed, the simulation model is established by ANSYS software, and the maximum
equivalent strain value and second-order natural frequency are obtained by statics and modal si-
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mulation, which provides initial scheme data for optimal design. Furthermore, the structural pa-
rameters of the simulation model are optimized by ANSYS optimization design module, and the in-
fluence of input parameters on the optimization target is analyzed by simulation response surface,
and the best optimization scheme is determined. The simulation results show that the natural
frequency of the optimized elastomer is increased by 1.82% compared with the original scheme,
and the dynamic response capability of the sensor is enhanced.
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Figure 1. Damped mass-spring
system
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Figure 2. System response curves at different natural frequencies
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Figure 3. Elastomer three-dimensional model
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Table 1. Mechanical properties parameters of spring steel 51CrV4
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Figure 4. Two-dimensional view of elastomer
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Figure 5. Simulation model
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Figure 6. Finite element simulation results
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Figure 7. Parametric response surface
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Table 2. Optimum proposal
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4 1.067 3.261 0.941 71.196 1.430 318.55
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