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The Analysis of Thermal Matching of a Typical High
Temperature Wave Transmission Structure of Aero-Spacecraft
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Abstract: Aimed at a typical high temperature antenna window wave transmission structure of aer-
o-spacecraft, this paper carried out the research on analysis of structure thermal matching using fi-
nite element analysis by Abaqus. The research shows that the thermal stress due to the thermal
matching of antenna window is mainly related to the thermal expansion of the metal shell of aero-
spacecraft. Quartz fiber reinforcement silicon dioxide has superior thermal matching perform-
ance. When the diameter of antenna window is smaller and the thickness is bigger, the thermal
stress would be smaller and the performance of thermal matching more superior. This paper pro-
vides reference to the application of antenna window wave transmission structure in aero-space-
craft.
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Schematic diagram of antenna window

Fig. 1

and its installation structure
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Fig. 2 3D model of antenna window and

its installation structure
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Fig. 3 Finite element mesh of antenna window and

its installation structure
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Tab. 2 The performance parameters of materials
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Fig. 4 Typical thermal load curves of antenna window
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Fig. 5 Finite element analytical model
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Fig. 6 Displacement distribution of antenna window
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Fig. 7 Stress distribution of antenna window
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Fig. 8 Temperature curves with time
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Tab.3 Result of thermal stress with different materials
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Fig. 9 Thermal stress and modulus of elasticity of

different materials
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Fig. 10 Temperature curves of antenna window’s surface

with time for different materials
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Tab. 5 Dimension combination of antenna window
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Tab. 6 Result of thermal stress with different diameter of

antenna window (3 mm Si3N4)
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