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Abstract

Low-frequency vibration isolation platform is widely used in the vibration control of ultra-precision
engineering. It is of great significance to study the horizontal deformation control excited by
earthquake action. In this paper, the seismic horizontal deformation with different damping ratios
is investigated firstly. The results show that the large increase of damping ratio cannot signifi-
cantly reduce the seismic horizontal deformation. For this reason, bidirectional horizontal viscous
dampers attached to the vibration isolation platform are adopted here. The results show that the
bidirectional viscous dampers can significantly reduce the horizontal deformation excited by the

SCES| M W (R IREE B R ATRARRIFEED]. A5 RS, 2023, 11(1): 9-18.
DOI: 10.12677/0jav.2023.111002


https://www.hanspub.org/journal/ojav
https://doi.org/10.12677/ojav.2023.111002
https://doi.org/10.12677/ojav.2023.111002
https://www.hanspub.org/

E

seismic vibration, and the output curve of the damper is plump, and it indicates that the dampers
can play a better control role. This study has a certain guiding role for the seismic horizontal dis-
placement control of low-frequency vibration isolation base platform.
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Figure 1. Numerical model of vibration isolation platform
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Figure 2. Horizontal and vertical modes of vibration isolation platform
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Figure 3. Seismic acceleration input
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Figure 4. Seismic horizontal deformation of a point in the middle of the platform
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Figure 5. Impact on seismic horizontal deformation with the change of damping ratio
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Figure 6. Vibration isolation platform with bidirectional horizontal viscous dampers
6. M E7k FrbiHE RS HfRIRE &
N T SEBURG T LS SRR, 1% R ITIETUE LR
KEYOPT(1) =2;
KEYOPT(2)=1;
KEYOPT(3) =1 8 2 (1 fRE&jthn x JrbHe sy, 2 REIn y 77m ke #);
KEYOPT(4)=1;
KEYOPT(5) = 1;
KEYOPT(6) = 2;
KEYOPT(9)=0.
AT TERRIREE & x Ay J7 o R — SR B 2%, HBHE RECH 1 % 10° Ni(s'm), FREUH#
040 &8 et TR E S LR ——FHJE Jii mlith 2. 1% 9 WT L, BEInAGiR e 48 /5, "I BAA AL
PR IREE & R 2 KA T

FSLIDE AAAAA AN

l@————» AFORCE «——1—@J]

DAMP
| K
1T
.A Control
L nodes

Figure 7. Mechanical schematic diagram of combin37 element
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Figure 8. Displacement-damping force hysteresis curve of viscous damper
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Figure 9. Seismic horizontal deformation with bidirectional viscous dampers
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