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Emerging Applications of Nanomaterials in the Aerospace Industry: A
Review of Advances, Challenges, and Future Perspectives

Mohammad Parsa Shahabi Nia, Mohammad Hossein Khalasi*

Faculty of Mechanical Engineering, Semnan University, Semnan, Iran

/Abstract \

In recent decades, nanotechnology has brought about a profound transformation in the aerospace industry,
leading to numerous valuable research efforts in this field. However, most existing review studies have only

sporadically addressed the properties and applications of nanomaterials, with limited structured analysis of
their role within flight systems. This paper fills that gap by presenting a systematic review and classification of
advanced nanomaterials—such as carbon nanotubes, polymer nanocomposites, aerogels, nanocoatings, and
nanoceramics—and examining their impact on improving the performance of key aerospace components
including airframes, engines, thermal insulation systems, and electronic assembliesThe novelty of the study
lies in introducing an integrative framework that compares international and domestic research findings while
analyzing technological and economic capabilities and constraints in a unified manner. Moreover, for the first
time, a comprehensive picture of Iran’s research landscape is portrayed in comparison with global trends,
providing added value for the scientific community and aerospace policymakers.Finally, by emphasizing
major challenges such as production cost, standardization, and industrial scalability, the paper outlines the
future prospects of the field. The present study aims not only to fill the gap in Persian-language literature but
also to highlight innovative academic and industrial pathways for the strategic utilization of nanomaterials in
the aerospace sector.
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