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Investigation of Effective Parameters in the Thermoforming Process

for the Production of Fixed-Wing Drones
A. Arabzadeh Shsms, M.Javadi

Abstract

The present research focuses on the parameters impacting the thermoforming process for producing
complex and lightweight components in the aerospace industry, particularly in the construction of fixed-
wing drones. Thermoforming is a process that involves heating thermoplastic materials and shaping them
into desired forms. This process is widely applied due to advantages such as weight reduction, improved
efficiency, and lower production costs. One of the key factors in this process is temperature, which must
be precisely controlled to ensure that the materials reach their softening point without damaging their
physical properties. Research indicates that uncontrolled high temperatures can lead to excessive melting
and degradation of mechanical properties. Therefore, employing thermal simulation techniques and
experimental analyses for temperature optimization is highly important. The pressure applied during the
thermoforming process also significantly affects the surface quality and dimensional accuracy of the
products. The selection of materials and various combinations of thermoplastics is also crucial in this
process. For producing fixed-wing drones, lightweight materials with high strength and suitable
moldability should be chosen. Common materials such as PVC, ABS, and polycarbonate are suitable
options due to their excellent mechanical properties and ease of processing. This research examines the
impact of UV radiation as a key variable in the thermoforming process and demonstrates that the use of
UV stabilizers can help preserve the mechanical and aesthetic properties of materials against UV
exposure. The findings indicate that optimizing temperature, pressure, and time in the thermoforming
process leads to the production of higher quality parts with greater strength. This research can serve as an
effective strategy in the aerospace industry and contribute to enhancing the quality and performance of
fixed-wing drones.

Key words: Thermoforming, Thermoplastics, PVC materials, Fixed-wing drone, UV radiation
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