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A Study on Analysis of Dynamic characteristics of a
High-Agility Satellite including Flexibility of a Solar panel
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ABSTRACT

Hyunduk Kim* - Jungsun Park**

there are a number of studies over dynamic analysis for minimizing vibration of

flexible structures such as solar panel for agility of high-agility satellite. The traditional

studies perform dynamic analysis of a solar panel assumed as rigid structure since the stiffness

of solar panel is higher than the stiffness of solar panel’ s hinge spring. However, there are

vibrations that have modes of bending and torsion when high-agility satellite rotate speedily.

This vibrations result in delaying safety time of satellite or degrading image quality. This paper

presents dynamic analysis’ s technique of satellites including the spring hinge of solar panel and

flexible structural solar panel’ s effects described as the linear equation of motion using

Lagrange’ s theorem, and verifies the validity of an established dynamic analysis’ s technique of

satellites by comparing the finite element method. In addition high-agility satellite’ s dynamic

characteristics of a torque profile are analyzed from the established dynamic analysis’ s

technique of satellites.
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Fig. 1 Coordinate systems of satellite
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Fig. 2 Coordinate systems of solar panel
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Table 1. Material properties of facesheet

E (MPa) E Ez B3
200000 7200 7200
G (MPa) Gz Gos Gus
5000 5000 5000
v Vi2 Va3 Vi3
0.32 0.32 0.32
p (kg/mnt) 1.633e—6

Table 2. Material properties of honeycomb

Core
E
5 6.68
Modulus B 66.88
(MPa) Gz 13.79
Gus 13.79
Gis 31.03
y _
p_(kg/mn?) 4.966e-8

Table 3. Detailed properties of solar panel’s hinge

Description Value Unit
Area 80 mm?
Elasticity 3,100 MPa
Thickness 12.5 mm
Length 88 mm
Hinge stiffness | 220,170 | N - mm/rad

1=150[kgem?]

o m= 400[kg]

~ Y

1400 mm]

700[mm)

Fig. 6 Flexible satellite exercise model
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