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Fig.1 Structure diagram of the fluid damper
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(a) Finite element model of fluid parts
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(b) Finite element model of solid parts
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Fig.2 Finite element model of fluid and solid parts
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Fig.3  Parameter setting of fluid structure coupling
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(a) Hysteresis curve of 0.6 mm orifice diameter
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(c) Hysteresis curve of 1.0 mm orifice diameter
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Fig.4 Hysteresis loop of each working condition
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Fig.5 Distribution of fluid pressure field
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(a) Pressure change curve at point A
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(b) Pressure change curve at point B
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Fig.6  Pressure change curve of fluid
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Calculation parameters

Table 1

Parameter Value

Aperture /mm 0.6~1.4
Length of hole /mm 13
Viscosity /cst 1000
Density kg/m? 903
Frequency /Hz 1
Amplitude /mm 0.025
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Fig.7 Variation of damping coefficient of different orifice diameter
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Table 2 Calculation parameters

Parameter Value

Aperture /mm 1

Length of hole /mm 11~19
Viscosity /cst 1000
Density kg/m> 903
Frequency /Hz 1

Amplitude /mm 0.025
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Table 3  Calculation parameters

Parameter Value
Aperture /mm 1
Length of hole /mm 13
Viscosity /cst 1000
Density kg/m? 903
Frequency /Hz 0.1~2
Amplitude /mm 0.025
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FLUID STRUCTURE COUPLING SIMULATION OF DAMPER
FOR LOW FREQUENCY VIBRATION CONTROL
OF SATELLITE FLEXIBLE APPENDAGES”

i Zhenzhe' Sun Jie! Zhou Xubin®

(1. Shanghai Institute of Satellite Engineering ,Shanghai

Liu Xingtian'®
201109, China)
201109, China )
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Abstract The low frequency vibration of flexible appendage of the satellite is easy to be coupled with the whole
satellite, and affect the attitude control effect and imaging performance of the satellite. In this paper, a new type
of fluid damper is designed, which can quickly stabilize the low frequency vibration of the flexible appendage by
connecting the fluid damper in series between the flexible appendage and the satellite. The specific structural
model of the damper are established, and the damping characteristics of the fluid damper are studied by using the
finite element analysis method. The variation of damping coefficient with orifice diameter, orifice length and exci-
tation frequency is obtained. The result shows that under low frequency excitation , the damping coefficient decrea-
ses with the increase of excitation frequency. The damping coefficient increases first and then decreases with the

increase of the diameter and length of the damping hole. The result in this paper can provide useful design refer-

ence for the application of this kind of damper in engineering practice.

Key words fluid damper, fluid structure coupling simulation, low frequency vibration, hysteresis curve,

optimal damping constant
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