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Structural Vibration Analysis of Electronic Equipment for Satellite under Launch
Environments

T. W. Park(Mech. Eng. Dept. Ajou), I. H. Jung, S, W, Han(Grad, Mech. Eng. Ajou), S, H, Kim(KARI)

ABSTRACT

The impulse between launch vehicle and atmosphere can generate a lot of noise and vibration during the process
of launching a satellite. Structurally, electronic equipment (KOMPSAT 2 , RDU : Remote Drive Unit) of a satellite
consists of aluminum case containing PCB (Printed circuit boards). Each PCB has resistors and IC (Integrated
circuits). Noise and vibration of wide frequency band are transferred to the inside of fairing, subsequently creating
vibration of the electronic equipment of the satellite. In this situation, random vibration can cause malfunctioning of
the electronic equipment of the device. Furthermore, when the frequency of random vibration meets with natural
frequency of PCB, fatigue fracture may occur in the part of solder joint. The launching environment, thus, needs to
be carefully considered when designing the electronic equipment of a satellite.

In general, the safety of the electronic equipment is supposed to be related to the natural frequency, shapes of
mode and dynamic deflection of PCB in the electronic equipment. Structural vibration analysis of PCB and its
electronic components can be performed using either FEM(Finite Element Mcthod) or vibration test. In this study. the
natural frequency and dynamic deflection of PCB are measured by FEM, and the safety of the electronic components
of PCB is being evaluated according to the results.

This study presents a unique method for finite element modeling and analysis of PCB and its electronic
components. The results of FEA are verified by vibration test. The method proposed herein may be applicable to
various designs from the electronic equipments of a satellite to home electronics.

Key Words : Printed Circuit Boards (21 412 27]3). Random Vibration (N5 7 %), FEA (F 324 304), Satellite
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Fig 1. Model 1 - 3D Mesh
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Fig 4. Model 2 -~ Ist mode : 772.12Hz
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3.2 PCB Vibration Test
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Fig 6. Vibration Test - Ist Mode : 788Hz
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