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Abstract

Earth observation satellites in low Earth orbit are subject to fluctuations in thermal load, which can
cause a decline in optical performance due to the mispositioning of optical components caused by structural
thermal expansion. The optomechanical system that holds all optical systems must be able to compensate
for thermal expansion as much as possible to maintain optical performance during operation. In order
to demonstrate a conceptual design for a thermal expansion compensation mechanism that can achieve
expansion compensation within 10 microns, three design solutions are proposed: a C-shaped structure,
triangular bipod flexures, and bi-materials. These designs will be evaluated at temperatures ranging
from -70C to 70C, with consideration for optical and space requirements such as ground-based stabilities,
mass, sizing, and vibration isolation systems. The system will be analyzed and optimized using ANSYS
Mechanical. After optimization by ANSYS Mechanical, the system is expected to withstand thermal
variations from -70C to 70C with expansion below 5 microns due to the coupling mechanism of the
circular C-shaped structure, triangular bipod flexures, and bi-materials. Additionally, this design fulfills
other optical and space requirement features, such as ground-based stability, lightweight mass, compact
volume, and the ability to isolate vibrations with a natural frequency of more than 1000 Hz.
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