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Dynamic Behavior Analysis of a Satellite Having Sandwich Panel by Utilizing
Asymptotic Homogenization

x|z
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Korea’s first Naro-Science small class satellite was launched by Naro launcher in 2013. The
structure of the satellite is mostly composed of aluminum honeycomb and frame. The honeycomb
structure is homogenized with asymptotic homogenization method and its mechanical properties
were used for the numerical analysis. There have been some difficulties to modeling the
honeycomb sandwich panels for FEA. In the present study, the mechanical characteristics of the
sandwich panel composite were numerically computed and used for the simulation. This
methodology makes it easy to overcome the weakness of modeling of complicated sandwich
panels. Both an experiment of vibration test and numerical analyses were conducted
simultaneously. The analysis results from the current homogenization were compared with that of
experiment. It shows a good agreement on the dynamic responses and certified the reliability of
the present methodology when manipulate sandwich panel structure.

Key Words: Sandwich Panel (M £ 2| X1 &), Satellite (?|), Asymptotic Method (Rl 2% 2#), Vibration (X &)
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Fig. 5 Aluminum honeycomb structure configuration
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-Structure type

- Aluminum frame and honeycomb panel

- Main structure

- Longeron, Rail. Platforms, Panels, Adaptor
-Size

- 1030mmx759mmx1151mm (WxDxH)
-Platform

- Aluminum honeycomb core panel

- Size: 17mm thick

- Skins:1.0/1.0mm L163 2014A T3 aluminum

- Core: 5.2-1/4-25P[5052] honeycomb 15mm thick

- Adhesive: Redux 312 epoxy film system
-Mass

- 99.7kg
-Solar panel

- Facesheet: M60J CFRP[0/90/90/0]

- Core: Al-alloy 5052

- Thick: 15.75mm

Fig. 6 FEA model of Naro-Science satellite
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Fig. 7 Data acquisition point of the random vibration
test and analysis
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