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Abstract

The implementation of space programs depends significantly on the service life and reliability of the
spacecraft. The duration of the regular operation of the spacecraft is determined by the durability of
its materials in the space environment. Therefore, the development and use of innovative materials,
and technologies in the construction of spacecraft is of great importance to improve characteristics such
as strength, sustainability, and lifespan. This is due to the need for new materials that can withstand
extreme conditions such as high temperatures and radiation exposure in space. The article examines
how different space environmental conditions impact spacecraft equipment and materials in missions that
include Earth-orbiting, deep space exploration, and planetary studies within our Solar System. The article
examined multiple factors including weight and strength, electrical and magnetic properties, resistance
to extreme temperature, radiation, and corrosion resistance along with tolerance to space debris and
micrometeorites within the selection of the materials for spacecraft construction. The research conducted
demonstrates that advanced materials serve as essential components for space exploration because they
improve spacecraft efficiency despite existing challenges. The study examines advanced materials including
composite materials and nanomaterials along with heat-resistant coatings plus new-generation metal alloys
and photonic materials as well as self-restoring and smart materials that are deployed or at the current
improvement and testing phases while evaluating their advantages and limitations as well as exploring
their potential applications in spacecraft structures.



