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Abstract

In engineering environments, vibration is mostly harmful. For better vibration suppression, a new
tuned inerter X-shaped vibration damper is designed, which consists of an X-shaped structural
frame and a tuned inerter damper. Based on the Lagrange equations, the dynamical equations of a
single-degree-of-freedom linear oscillator coupled with a tuned inertial X-shape damper are es-
tablished. The amplitude-frequency response curves of the system are obtained by the harmonic
balance method combined with the pseudo arc-length extension method. And the results are veri-
fied numerically by the Runge Kutta method. The vibration reduction performance of the tuned
inerter X-shaped vibration damper is demonstrated by comparing it with a traditional X-shaped
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structural vibration damper. And then the effects of the parameters of the tuned inerter X-shaped
vibration damper on its vibration reduction performance are discussed. The results show the
tuned inerter X-shaped vibration damper has excellent vibration reduction performance. The re-
search in this paper can further promote the engineering applications of X-shaped structure and
inerter.
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Figure 1. Mechanical model
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Figure 2. Comparison of analytical and numerical solutions
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Figure 3. Comparison of vibration suppression effect at /= 0.0167
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Figure 4. Vibration suppression effect with stiffness variation
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Figure 5. Vibration suppression effect with variation of damping
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Figure 6. Vibration suppression effect with variation of inertia ratio
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Figure 8. Vibration suppression effect with loading angle
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