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Introduction

New Life Cycle Inventories (LCI) of materials used in the production of
composite aircraft structures have been developed by Fraunhofer in the Eco-
Design Transversal Activity (ECO-TA) Platform of Clean Aviation.

With a view to ensure the environmental improvement of the new materials
and technologies, Fraunhofer performs lite cycle assessments (LCA) of aircraft
demonstrators, such as thermoplastic fuselage, thermoset wing panel, and cabin
interior parts (i.e., seats and furniture).

The lack of LCI data is, however, one of the main challenges to be faced.
Dataset is the core of an LCA and more than 100 new LCls are being modelled
by the Fraunhofer ICT, as a database to enable the performance of LCA of these
aircratt demonstrators.

Methodology of the database preparation

Life cycle assessment framework
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New LCls

Fraunhofer ICT has infrastructure in industrial scale to measure process data and
develop new and more reliable LCls. The new Clls related to polymers and
composites include various materials and processes used in the manufacturing of
composite aircraft structures, such as:

polyol production (Hydroformylation, Epoxidation)
bio-materials production (PLA, PUR)

epoxy infusion systems, resins

consumables (tapes, bags, energy director)

re-use and recycling processes for CFRP (solvolysis, thermolysis)
micro-wave heating and welding processes

Example of new LCI data development

= Data of the continuous ultrasonic welding of thermoplastic composites
were gathered from the project partner (Delft University
of Technology) in Clean Aviation

- This technology is used for joining different thermoplastic parts, e.g.
skin, omega stringers to a stiffened flat panel for a fuselage.
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= No data related to the energy director, additional thermoplastic layer to
focus the heat generation at the welding interface and made of the same
material as the matrix from the adherends, were available in the LCA
database

=  Fraunhofer ICT modelled an LCl for energy director

Materials * Product: energy director [1 m?]
Electricity « Emissions to air, soil and water
Consumables « \Waste generation

Conclusions

= LCA with the relevant parameters has been successfully performed for this
composite assembly technology.

= With the development of these LCls the environmental impact of ultrasonic
welding aircraft composite structures can be better assessed and compared.

* The development of new LCls contributes for the extension of the aviation
environmental database.
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