6o

YEARS
1965-2025

\\\\\\\\

Project Title: SEAGULL electrical-Vertical Take-Off and Landing (e-VTOL)

Project Code: F/310321/01/X56

Project Goal: The goal of this project is to design, test, validate, and ultimately implement innovative platforms
for the transportation of both people and goods, featuring vertical take-off and landing capabilities. In this
context, the project seeks to take a pioneering role, at least at a national level, in the development of next-
generation transportation systems.

With this vision in mind and considering the current technological landscape, Comec Innovative will focus on
developing an advanced automated laminating machine specifically intended to produce the fuselage of the
aircraft being studied. As the aerospace sector increasingly requires automated manufacturing processes— to
achieve greater repeatability, higher productivity, and reduced production costs—the project will involve the
design, construction, and validation of a completely new automated laminating technology.

This machine will be based on the principle of Automatic Fiber Placement (AFP). When producing high-quality
composite parts for sectors ranging from automotive to aerospace, there are several placement techniques
available. Among these, AFP stands out as one of the most efficient and cost-effective methods currently used
in the industry.

AFP belongs to a family of manufacturing techniques that involve the precise placement of continuous fiber
tapes to create multilayer composite components, which often offer exceptional strength. The materials used
in AFP provide lighter weight than metals while maintaining equal or superior strength, making them
increasingly popular in aerospace as well as in specialized industrial applications such as oil and gas.

In practice, AFP machines place composite strips made of multiple narrow tapes—typically ranging from 3 mm
to 13 mm in width—using a tape placement head. These tapes are fed into the head via a system containing
multiple spools and are positioned precisely according to specialized software. This software ensures the
optimal fiber alignment based on the expected operational loads of the part being manufactured. The tape
placement head itself is mounted on a robotic system, which moves it to the correct position throughout the
process.

Driven by the constant demand for higher deposition rates, the development of new material combinations,
and pressure to reduce costs, AFP technology continues to evolve. It allows for the creation of complex
geometries, and, with the right software tools, the fiber orientation can be optimized to ensure the final
component meets its strength requirements under operational conditions. During deposition, the material is
laid without tension or wrinkles, and a compaction roller applies precise pressure to achieve a high-quality
finish.

The technology developed in this project aims to combine the best aspects of Filament Winding (FW),
Automated Tape Laying (ATL), and AFP—the three most common methods for manufacturing large aerospace
structures, such as wings and fuselages—into a new process called Towpreg Fiber Placement (TFP). This
innovative approach is designed to accelerate and streamline production while maintaining the high quality
required by the aerospace sector. By using towpreg—a material more economical than traditional slit tape—
the process enhances efficiency without compromising precision.
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Ultimately, COMEC intends to develop a machine capable of producing composite components with the
accuracy of AFP while utilizing towpreg materials, which are typically associated with the FW process. This
represents a significant breakthrough, potentially enabling wider use of composite materials beyond
aerospace, including industries such as automotive and marine, where both performance and cost-efficiency
are increasingly critical.
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