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THE EFFECTS OF NEAR-SPACE CONDITIONS ON THE MECHANICAL PROPERTIES AND UV
CURING OF COMPOSITE MATERIALS

Abstract

The ability to develop materials capable of withstanding extreme environments is essential for ad-
vancing aerospace engineering and enabling sustainable space exploration. This study addresses a critical
question: how do near-space conditions, characterized by intense ultraviolet (UV) radiation and cosmic
rays, affect composite materials’ mechanical properties and curing processes? By bridging material science
with the challenges of space, this research opens new pathways for in-situ manufacturing and long-term
mission sustainability.

The experiment, conducted aboard the BEXUS 35 stratospheric mission, tested four types of compos-
ites: glass fibre and carbon fibre with UV resin, as well as glass fibre and carbon fibre with thermoplastic
binders. These samples were subjected to varying exposure conditions during flight, including full UV
exposure, partial shielding, and complete protection, while identical control samples were kept on Earth.
Post-flight analyses employed advanced techniques, such as ultrasonic inspection, scanning electron mi-
croscopy (SEM), and standardized destructive bending tests, to evaluate changes in mechanical properties,
including modulus of elasticity and ultimate bending strength.

The research provided new insights into material behaviour under near-space conditions and demon-
strated the potential for UV curing in extreme environments. It highlighted opportunities for the in-situ
manufacturing of composite structures in space, such as habitats, spacecraft components, and planetary
infrastructure. This work addressed critical challenges in material science and offered a foundation for
the development of more resilient materials tailored for future space missions.



