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A Study on the Dynamic Characteristics of S/C Shipping Container Isolation

System

Sung-Hyun Woo, Hong-Bae Kim, Sang-Mu Moon, Young-Key Kim

ABSTRACT

A Satellite shipping container must afford the satellite a relatively benign thermal, vibration,
and particle environment that is oblivious to the extreme temperatures, sand, dust, vibrations
and shocks that can accompany the transportation. In this study, we have designed a vibration
isolation system of a spacecraft container that will be used to transport a satellite called
KOMPSAT (KOrea Multi-Purpose SATellite) -2 from KARI (Korea Aerospace Research
Institute) Taejon to its launch site. To identify the dynamic characteristics of the system, a 1/3-
scaled mockup of the container was developed. A large electro-magnetic shaker (Max. 240
KN) was used to excite the mockup, and vibration signals from 20 points were collected for
modal tests. Numerical simulations through CATIA 3D Modeling were performed to identify
the behavior of isolation springs. The results showed that a simplified model predicts the
behavior in a reasonable accuracy. Moreover, the model guides us how to design a full-scaled

satellite-shipping container.
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(a) KOMPSAT-1 Shipping Container

(b) Shock Isolation System

Fig. 1 KOMPSAT-1 Shipping Container and Its
Shock Isolation System.
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Fig. 2 Main Dimensions of KOMPSAT-2
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Fig. 3 Maximum Allowable Luggage Envelop of
Boeing 747 Freighter
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Fig. 4 KOMPSAT-2 Shipping Container
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(b) Dimension
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(c) Spring Stiffness
Fig. 7 Isolation Spring Specification
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Table 1 Measured Natural Frequency

Mot | Frequencytitn) -
Lateral 15.3
Vertical 20.9
Longitudinal 38.7
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Fig. 9 Load and Deflection of a Cantilever

Fig. 9 Isotropic 3D Plate
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Fig. 10 Isolator System 3D Analysiss Model
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Fig. 11 Mode Shapes and Frequencies
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