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Influence of Inerter on Kelvin and Maxwell Models Under

Forced Excitation for Single-Degree-of-Freedom System

Li Zhuangzhuang, Shen Yongjun

(School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: The inerter is connected in series and in parallel based on the Kelvin and Maxwell models.,
respectively. The influence of system responses is studied under forced excitation. Firstly, the dynamic
equations subjected to simple harmonic excitation, support movement and eccentric mass are listed.
Then, the analytical solutions of each system and the amplitude-frequency response curves are obtained.
Through the comparisons of the model” s amplitude amplification factor and amplitude-frequency re-
sponse curves, it is found that the parallel connected inerter can reduce the natural frequency without
changing the stiffness and mass of the spring. The parallel connected inerter can make the resonance
zone ahead, and has a good effect on vibration reduction and vibration isolation. The series connected in-
erter has effects on vibration reduction and vibraton isolation when it is in simple harmonic excitation
and support movement.
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