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Abstract

In order to study the stress distribution and influencing factors of conductive coating on compo-
site surface, the stress distribution of aluminized film and copper film on fiber reinforced compo-
site substrate, and the stress variation trend of transition layer conductive coating were used to
investigate by finite element analysis. The results show that after the transition layer is added, the
“conductive coating/transition layer/composite substrate” structure has strong resistance to cold
and heat shock, and theoretically can withstand cold and thermal shock for a long time (125°C -
-180°C) in the test environmental. It can meet the requirement for the use of space cold and heat
alternating environments. It is concluded that the process test is carried out on the basis of the
thermal stress simulation of the thermal-impact resistant conductive coating on the surface of the
resin-based composite material, which can further improve the adhesion of the coating, reduce
the coating stress and optimize the structural design of the coating.
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Figure 1. Types of spaceborne antennas and their applications
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Figure 2. Diagram of coating subjected to stress deformation
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Figure 3. Failure modes of coatings under different adhesion and stress
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Table 1. Related material performance parameters
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ZE #F(gem™) A (GPa) K R (< 107%K) THFALL
Al 2.7 62 23.5 033
Cu 8.96 128 16.7 0.31
Cr 7.1 248 6.5 0.12
BT AR 1.6 290 1 0.35
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Figure 4. Thermal stress simulation model of conductive coating/composite material
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Figure 5. Simulation results of thermal stress of aluminum and copper coating on composite surface changing with thickness
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Figure 6. 10 pm copper/composite material thermal stress distribution
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Figure 7. 10 um aluminum/composite material thermal stress distribution
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Figure 8. Simulation results of thermal stress of copper and aluminum coatings varying with the thickness of transition layer
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