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Electromagnetic Performance Testing of Carbon Foam Absorbing
Materials in Vacuum and Low-Temperature Environments
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Abstract

technology, joint wireless testing of satellites and antennas in a thermal vacuum environment has become a new

With the rise of low-orbit internet satellite constellations and the development of satellite antenna

testing mode to increase test coverage. Therefore, it is necessary to establish a comprehensive thermal test
environment with high vacuum, low temperature, and low microwave reflectivity. This article analyzes and
identifies the key parameters that need attention when applying absorbing materials in vacuum and low-temperature
environments and provides reference indicators. The technical process, testing content, and results of the
development of a microwave-absorbing heat sink based on carbon foam-absorbing materials with low microwave
reflectivity and low passive intermodulation (PIM) indicators are presented.
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Tab. 1 The key parameters of wave-absorbing materials
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Fig. 2 Broad-frequency electromagnetic parameters of open-
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cell carbon foam

A FELH B SR R R AR A AR A
SEHR AT LARAEMBHE IR TR A A Ak i R B
oG S D) b LT HEL 37 v R A A AR FE RE Y R R T
W2 35 A Ak P B 2 IO A 5 W A R 1 AL R A
SR RAT . OB S A B B VIR o Y T
IR RGP H T, #fE T — AL Gk ik /)
HERY HARRSE, Q& 3 Fos: EARRIEIR A J& 14 mm;
RHE IR B TR K 50 mmx50 mm, bR K

5 mmx5 mm, 5 70 mms,

5 mm

pyramidal foam 70 mm

flat foam 50 m

.

14 mm

I3 WEIRAL S S5 (7 B B R

Fig. 3 Simulation model and specific dimensions of the com-

bined structure of carbon foam
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Fig. 4 Third-party test results of the absorbing performance of
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the carbon foam pyramid structure
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In the figure: 1-Vector Network Analyzer (VNA), 2-Space Environment Simulator, 3-Waveguide to Coaxial Converter, 4-500 mm Long
Straight Waveguide, 5-Coaxial Cable, 6-Vacuum Feedthrough SMA Adapter, 7-Cryogenic Zone, 8-Absorbing Material, 9-Liquid Nitrogen
Cooled U-shaped Heat Sink, 10-Heater, 11-Temperature Measuring Thermocouple.
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Fig. 5 Schematic diagram of vacuum low-temperature electromagnetic parameter test of absorbing materials. (a) Test system diagram,

(b) low temperature zone profile
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Fig. 6 Sweep frequency curve of permittivity real part of carb-

on foam absorbing material at different low temperatures
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Fig. 7 Sweep frequency curve of permittivity imaginary part of
carbon foam absorbing material at different low temper-

atures
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foam absorbing material at different low temperatures
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Fig. 9 Schematic diagram of PIM test of small absorbing device
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