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ABSTRACT

This study proposes an extended model of a two-axis horizontal dynamic anti-resonance vibration

isolator (DAVI). Our approach involves the incorporation of a rotatable and movable pivot pin, en-

abling the design of two lever mechanisms oriented along different axes to avoid disturbing the be-

havior of the DAVI mass. This design minimizes mutual interference and provides effective vibration

isolation for both axes simultaneously. The Finite Element Method (FEM) analysis is employed to

demonstrate anti-resonance and identify the corresponding band-stop filter region. Static analysis con-

firms the structural stability of the system under gravitational forces. Using the constructed FE mod-

el, transient analysis evaluates the vibration attenuation performance under two-axis vibration con-

ditions,

including sine signals with a 70 Hz harmonic component and measured real battleship vi-

bration data. By applying the 2-axis DAVI, the vibration is significantly reduced, especially at 70 Hz.

Furthermore, we compare the impact of restricting the pivot pin movement on vibration attenuation

through additional transient analysis.
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Fig. 2 Detail of lever and pivot pin
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Fig. 3 Simplified model of DAVI system
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Fig.4 FEM Model and geometry of lever mechanism

Table 1 Geometric dimension of lever mechanism

Axis Z; [mm] L, [mm] a
X 310 97 3.19
Y 358 270 1.32
Table 2 Material properties
. Density Young’s Poisson’s

el [kg/m’] modulus [GPa] ratio
AL 2770 71 0.33
Steel 7850 200 0.3
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Table 3 FEM model properties

Parts Mass [kg] Material Elements
Dummy 80 - 125
Equipment base 39 AL 15313
Control mass 1 5 AL, Steel 200
Control mass 2 5 AL, Steel 200
Lever 1 4 Steel 3648
Lever 2 44 Steel 4200

(a) 10 Hz (b) 35Hz

Fig. 5 Mode shape of DAVI system
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Fig. 6 Frequency response of DAVI
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3.2 Modal Analysis
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Fig. 15 Detail of lever and pivot pin — rotation only
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