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Identification of viscoelastic vibration SKstems expressed by third-order
differential equations using neural networks
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We developed a method to represent a viscoelastic vibration system using a
mathematical model that introduces mass into the three-element model most commonly used in materials
engineering, and to identify its parameters using a neural network. In numerical simulations, the
steady-response obtained from the equation of motion was input into the neural network, and linear
parameters and nonlinear forces were identified, confirming that valid results could be obtained. In
experiments, the target system was a beam made of cold-rolled steel plate with urethane rubber
bonded to it, and parameters were identified from the measured steady-response. In this
verification, parameters that seem correct were obtained, but the rubber used in the verification
had high rigidity, and it was found that the system would not generate nonlinear vibrations. In the
future, we will proceed with experimental verification using soft viscoelastic materials.
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