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Design and Dynamic Analysis of X-Shaped Absorber Combined with

Vibration Dissipation and Vibration Isolation”
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(1. School of Aeronautics and Astronautics, Shenyang Aerospace University. Shenyang 110136, China)

(2. Beijing Institute of Space Electromechanical Research, Beijing 100190, China)

Abstract This paper combines an X-Shaped structure with a linear spring and damping absorber to form
a new X-Shaped absorber with both vibration dissipation and vibration isolation performance. Based on
the LLagrange method, the dynamic equation of the single-degree-of-freedom linear oscillator coupled X-
Shaped absorber system is established. The approximate analytical solution of the steady-state response
of the system is obtained by the harmonic balance method, and the numerical solution obtained by the
Runge-Kutta method verify the correctness of the analytical solution. The vibration reduction effect of
the new X-Shaped absorber on the response amplitude and displacement transmissibility of the system
for different excitations is discussed. In addition, the influence of different parameters on the amplitude-
frequency response curve and displacement transmissibility of the system is analyzed. The results show
that the new X-Shaped absorber can not only transform the linear stiffness into nonlinear stiffness, but
also provide negative stiffness for the system, and has excellent vibration dissipation and ultra-low fre-

quency vibration isolation performance.
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Fig.1 Mechanical model: (a) Single-degree-of-freedom main

structure with the new X-Shaped absorber;
(b) Geometric diagram of the new X-Shaped absorber
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Table 1 Simulation calculation parameters
Name Notation Value
Mass m 3.3kg
Stiffness of traditional shock absorber k1 2814N/m
Stiffness of the New X-Shaped absorber ks 5600N/m
Damping of traditional shock absorber ci 1.4N * s/m
Damping of the New X-Shaped absorber c2 IN + s/m
Half the length of the rod [ 0.2m
Angle ®o n/4 rad
Displacement excitation amplitude A 0.0025m
PN E S8 b, = 4500N/m, 15 21 2 55 1Y 18
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