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Abstract

Unmanned Aerial Vehicles (UAV) for defence must combine long flight autonomy, high
payload efficiency and robust structural performance while operating under demanding
conditions, including low temperatures and high mechanical stresses. Traditional
manufacturing methods for aerostructures often lead to weight penalties, complex
assembly processes or limited design freedom, reducing overall efficiency and
performance. There is therefore a clear need for lighter, more integrated hybrid structures
that can deliver improved strength-to-weight ratios, higher durability and lower
manufacturing cost.

Reinforce3D’s CFIP (Continuous Fibre Injection Process) technology directly addresses this
challenge by enabling continuous-fibre reinforcement and integral joining of 3D-printed
parts. CFIP injects continuous fibres and liquid resin into pre-designed channels, creating
fully reinforced hybrid structures with unprecedented freedom to place fibres along
complex 3D trajectories and across multiple parts. This approach overcomes common
weaknesses of additively manufactured polymers, enhances structural performance and
enables lightweight designs impossible to achieve with conventional methods.

The proposed project applies this concept to the development of a next-generation UAV
fuselage demonstrator, manufactured as a multi-part 3D-printed structure and
subsequently reinforced and integrally joined using CFIP. By combining advanced
additive manufacturing with continuous-fiore reinforcement, the project aims to
demonstrate a lightweight, high-performance hybrid airframe concept aligned with the
needs of the defence sector. The work will contribute to more efficient, durable and
cost-effective aerostructures, reinforcing European capabilities in next-generation UAV
technologies.
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Company description

Reinforce3D is a technology-driven company specialising in advanced structural
reinforcement solutions based on its patented CFIP (Continuous Fibre Injection Process)
technology. The company develops hybrid manufacturing approaches that enhance the
mechanical performance of additively manufactured and conventionally produced
components by integrating continuous-fibre reinforcement within internal channels
specifically designed for this purpose. This enables the creation of lightweight,
high-strength structures with improved durability and performance.

Reinforce3D’s business model focuses on providing industry with the full ecosystem
required to adopt CFIP. This includes the commmercialisation of the Delta machine, the first
fully automated system for continuous-fibre injection, designed to bring CFIP into
industrial environments. The company also supplies consumables, particularly
reinforcement fibres specifically developed for CFIP, and develops software tools to
support part design. In addition, Reinforce3D offers consulting and engineering services
to help organisations integrate CFIP into their products, optimise designs and unlock the
full potential of continuous-fibre reinforcement.

Operating at the intersection of additive manufacturing, composites engineering and
industrial automation, Reinforce3D collaborates with companies across a wide range of
sectors where weight, reliability and structural performance are critical. Through its
technology portfolio and engineering expertise, the company aims to accelerate the
adoption of next-generation hybrid structures and contribute to strengthening Europe’s
capabilities in advanced manufacturing and materials innovation.
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