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Lightweight Composite Electronics Housing Design of

Modular Type for Space Applications
Tae Seong Jang*, Hee Keun Cho*, Hyun-Suk Seo**, Wonseock Kim*** and Juhun Rhee****

ABSTRACT

This paper dealt with an alternative for maximizing mass savings in spacecraft
design by replacing conventional aluminum alloy housing used for various spacecraft
avionics by composite materials. Key requirements were defined for the purpose of
composite housing design with sufficient durability and various functionalities as well
as more lightweight characteristics as compared with aluminum alloy widely-used for
conventional electronics housing. Conceptual design was also carried out for
manufacturing modular, lightweight composite electronic housing equipped with high
thermal and electrical conductivities, EMI protection, and radiation shielding
characteristics as well as excellent structural performance; feasibility of enhancing mass
savings in spacecraft design was presented.
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Fig. 1. Typical electronics housing and PCBs
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Table 1. Ratio of electronic functionality
for selected avionics of STSAT-3
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Table 3. Mechanical properties of USN150

Properties Values
Density (kg/m”) 1540
Longitudinal modulus , Ex (GPa) 130
Transverse modulus, E, (GPa) 10.5
Shear modulus, Gy (GPa) 5.06
Poisson’s ratio, vy 0.28
CTE ax oy (10%7C) -0.9, 27

Fig. 4. Panel manufacturing process
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Table 5. Stopping range of proton in material

Material Density  Stopping product
Aluminum 2.698 2.11mm 5.69
Carbon 2.266 2.09mm 4.74
Tungsten (W) 19.292  0.53mm 10.24
Gadolinium 7.902 1.19mm 9.40
Polyethylene 0.930 4.20mm 3.91
Nickel 8.896 0.76mm 6.77
Copper 8.949 0.80mm 7.12
CFRP 1.765 2.61mm 4.61
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Table 6. Mechanical properties of FR4

Values

1850
22

0.15

Properties

Density (kg/m°)

Young's modulus, E (GPa)
Poisson’s ratio, v




#3838 4% 12 9% 2010. 12

58 255 YHo) Y BYAR A4 3979 A

1215

£i=622T1z fT41 Tz
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Table 7. Mass budget of composite housing

ltem Mass(kg)  Fraction
Housing skin 0.662 10.5%
Housing grid 0.030 0.5%
Thermal link 0.249 3.9%
Boss & Lug 0.092 1.5%
Locking retainer 0.324 51%
PCB & electronics 4.654 73.7%
Adhesive 0.040 0.6%
EMI & spot shielding 0.260 41%
Sum 6.311 100%
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