Selection of alternative material for High velocity impact:

Numerical and experimental validation of performance and weight saving R. Ortiz 1 , Y. Toso 2 , G.Portemont 1 , N. Toso-Pentecôte 2 , D. Joly 1 1 Onera -The French Aerospace Lab F -59045, Lille, France e-mail : roland.ortiz@onera.fr, web page: http://www.onera.fr In the scope of the future certification of engine powered aircraft, aircraft manufacturers should address and assume the event of engine burst, including the release/loss of fragments. To minimize the size of reinforcement area on the aircraft, ONERA and DLR have proposed to determine ballistic limit of potential alternative materials [1, 2, 3, and 4]. The present document is the state of the common ONERA/DLR work performed in the European Project CLEANSKY 2, which aims to develop numerical tools and methodology for high velocity impacts using the explicit research code Europlexus [START_REF]EUROPLEXUS User's Manual[END_REF] as well as the commercial code Abaqus/Explicit [6]. For that purpose, a comparison with experimental high velocity impact on different panels made with promising material has been performed.

The different tests used in this study in order to validate the simulations are: The T700/M21 composite materials, manufactured by ONERA, have been chosen as reference for this study. The aluminium plates have been tested at DLR.

For the T700/M21 composite, the material characterization has been performed by ONERA in a former study [6] while the HVI tests have been conducted at DLR.

ONERA has also performed experimental HVI tests with triaxialy braided material procured by DLR.

Hybrid materials has been also tested by ONERA (Ultra High Molecular Weight Polyethylene, Dyneema, see figure 1 -numerical simulation of HVI on hybrid materials). Thus new potential material could be necessary to define reinforcement concepts. A proposition of different selection of material has been proposed. Some of them will be tested. This study shows relevant activities for TRL 2 evidences.
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  Tests with steel balls on aluminium target (3 mm and/or 6 mm thick plates) -Tests with steel balls on T700/M21 composite target (3 mm thick plates) -Tests with steel balls on triaxialy braided and hybrid materials (3 mm thick plates)

Figure 1 :

 1 Figure 1: Comparison between the numerical simulation performed on T700/M21 and hybrid materials for a HVI performed with a steel ball (with Eurolpexus Code).

Figure 2 :

 2 Figure 2: Europlexus and Abaqus results vs C-Scans -Comparison between experimental and numerical damage extension for a steel ball impact on T700/M21 panel.