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            REFERENCES A multi-material laminate is developed for integration of the functionalities • de-icing • lightning strike protection • abrasion and erosion protection into the skin of the Enhanced Adaptive Droop Nose. Together with a standalone bird strike protection structure the required functionalities for a real life application are integrated successfully. In the same time the optimized target shape for the aerodynamic performance of the leading edge is achieved. The performance of the adaptive leading edge device will be tested in the IS12integrated wind tunnel test, a ground test including fatigue and bird strike tests. The reduced drag during take-off, cruise and landing for future and ecologically improved civil aircraft wings can be achieved through naturally laminar wing technology, where a leading edge device with lift providing capability serves as an enabler for such wings. Aiming for additional benefits such as reduction in airframe noise (6 dB (A)) during take-off and landing, weight and reduced overall system complexity, a morphing droop nose needs to be realized in a first step and subsequently enhanced by functionality required for wing leading edges. Such a morphing structure typically consists of a flexible outer skin and an internal driving mechanism. While many driving mechanisms where patented in the past, flexible skin structures that fulfill industrial requirements are still very scarce. One approach to break through this barrier is to employ composite material systems. They generally allow for tailoring the structural design to various applications and are widely available. Nevertheless, a morphing high lift device in the shape of a seamless droop nose requires a skin that unites contradicting properties of flexibility and sufficient stiffness. A skin concept that has been successfully tested in the German national project SmartLED features a monolithic outer shell and internal span wise stiffeners [1]. The test considered the proof of concept with internal driving kinematics and for different load cases including wing bending. Within the EU-project SADE the stability and functionality was proven in a wind tunnel experiment of a full-scale 2D morphing wing structure [2+3]. Based on this research, the extension of structural capabilities with respect to industrial requirements such as • de-icing • bird strike • lightning strike protection • abrasion and erosion protection is the consequentially next step. Furthermore, a re-design of a smart leading edge device structure with respect to a reduction of drive system complexity, fatigue and improved manufacturing concepts, and the optimization of structure-system interaction with respect to enhanced strength and life qualities as well as lightweight compatible kinematics, shape optimization for optimal low speed and laminar flow conditions are targeted in SARISTU. While the functionalities like de-icing, lightning strike protection abrasion and erosion protection can be integrated as functional layers in the glass fiber composite as depicted in Figure 2. The bird strike protection requirement can be fulfilled by integration of a standalone Bird Strike Protection Structure (BSPS) as presented in Figure 3. Figure 1: Overview of Enhanced Adaptive Leading Edge Sections in SARISTU: Wind Tunnel Test Section (WTT), Ground Test Section (GT) and Bird Strike Test Section (BST). Figure 2: Detail of the Multi-Material Layup of the Leading Edge Skin: Integrated Functional Layers. . Figure 3: Calculated Actuator Force per Station for the Wind Tunnel Test Configuration of the Enhanced Adaptive Droop Nose for relevant Load Cases. In yellow: The Standalone Bird Strike Protection Structure. Aiming for additional benefits such as reduction in airframe noise, weight and reduced system complexity, a morphing droop nose needs to be enhanced by functionalities required for wing leading edges. The AS01 focuses on the extension of capabilities that are beyond the basic structural morphing. Furthermore, a re- design of a smart leading edge device structure with respect to a reduction of drive system complexity, fatigue and improved integration concepts for manufacturing, and the optimization of structure-system-interaction with respect to enhanced strength and life qualities as well as lightweight compatible kinematics are targeted here. The enhanced functionality is developed and tested at sub-assembly level. Finally, a large scale and enhanced morphing wing leading edge is manufactured such that it allows for integration in a morphing wing demonstrator (IS12). Subsequently the adaptive leading edge is structurally tested for different load cases. [1] Kintscher, M., Monner, H.-P., Heintze, O.: „Experimental Testing of a Smart Leading Edge High Lift Device for Commercial Transportation Aircrafts“, In: ICAS, Prof. I. Grant, Optimage Ltd., Edinburgh, UK. 27th International  Congress of the Aeronautical Sciences , 19.09.2010 - 24.09.2010, Nice, France. ISBN: 978-0-9565333-0-2. [2] Kintscher, M., Wiedemann, M., Monner, Ha.-P., Heintze, O., Kühn, T.: “Design of a smart leading edge device for  low speed wind tunnel tests in the European project SADE.” International Journal of Structural Integrity, Vol. 2 (Iss: 4), P. 383-405. Emerald Group Publishing Limited . DOI: 10.1108/17579861111183911 . ISSN 1757-9864. [3] SADE-Video: http://www.youtube.com/watch?feature=player_detailpage&v=bkjaIQ5_LT0 BACKGROUND AS01: ENHANCED ADAPTIVE DROOP NOSE FOR A MORPHING WING AS Leader: Markus Kintscher (DLR), AS Contributors: EADS-IW, Invent GmbH, VZLU, GKN, SONACA, DLR ABSTRACT CONCLUSIONS 
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QUICK DESIGN GUIDE (--THIS SECTION DOES NOT PRINT--)
 This PowerPoint 2010 template produces an A0 size
 professional poster. You can use it to create your
 SARISTU related research poster and save valuable
 time placing titles, subtitles, text, and graphics.
 Object Placeholders
 Using the placeholders
 To add text, click inside a placeholder on the poster
 and type or paste your text. To move a placeholder,
 click it once (to select it). Place your cursor on its
 frame, and your cursor will change to this symbol
 Click once and drag it to a new location where you can
 resize it. Kindly notice that all placeholders follow the
 suggested format styles. If you need to change the
 suggested format style, please click inside the
 placeholder and select from the menu tab the format
 style of your preference.
 Section Header placeholder
 Click and drag this preformatted section header
 placeholder to the poster area to add another section
 header. Use section headers to separate topics or
 concepts within your presentation. Adjust length
 accordingly.
 Text placeholder
 Copy and Paste this preformatted text placeholder to
 the poster to add a new body of text.
 Picture placeholder
 Copy and Paste his graphic placeholder onto your
 poster, size it first, and then click it to add a picture to
 the poster.
 Picture Caption placeholder
 Copy and Paste this preformatted text placeholder to
 add a new caption for your graphs.
 QUICK TIPS (--THIS SECTION DOES NOT PRINT--)
 This PowerPoint template requires basic PowerPoint
 (version 2010 or newer) skills. Below is a list of
 commonly asked questions specific to this template.
 If you are using an older version of PowerPoint some
 template features may not work properly.
 Template FAQs
 Verifying the quality of your graphics
 Go to the VIEW menu and click on ZOOM to set your
 preferred magnification. This template is at 100% the
 size of the final poster. All text and graphics will be
 printed at 100% their size. To see what your poster will
 look like when printed, set the zoom to 100% and
 evaluate the quality of all your graphics before you
 submit your poster for printing.
 Importing text and graphics from external sources
 TEXT: Paste or type your text into a pre-existing
 placeholder or drag in a new placeholder from the left
 side of the template. Move it anywhere as needed.
 PHOTOS: Drag in a picture placeholder, size it first,
 click in it and insert a photo from the menu.
 TABLES: You can copy and paste as image a table from
 an external document onto this poster template.
 If you need any further information on the use of this template, please contact the Dissemination Manager Dr. Michael Papadopoulos ([email protected]).
 REFERENCES
 A multi-material laminate is developed for integration of the functionalities
 • de-icing
 • lightning strike protection
 • abrasion and erosion protection
 into the skin of the Enhanced Adaptive Droop Nose. Together with a standalone bird strike protection structure the required functionalities for a real life application are integrated successfully. In the same time the optimized target shape for the aerodynamic performance of the leading edge is achieved. The performance of the adaptive leading edge device will be tested in the IS12integrated wind tunnel test, a ground test including fatigue and bird strike tests.
 The reduced drag during take-off, cruise and landing for future and ecologically improved civil aircraft wings can be achieved through naturally laminar wing technology, where a leading edge device with lift providing capability serves as an enabler for such wings. Aiming for additional benefits such as reduction in airframe noise (6 dB (A)) during take-off and landing, weight and reduced overall system complexity, a morphing droop nose needs to be realized in a first step and subsequently enhanced by functionality required for wing leading edges. Such a morphing structure typically consists of a flexible outer skin and an internal driving mechanism. While many driving mechanisms where patented in the past, flexible skin structures that fulfill industrial requirements are still very scarce. One approach to break through this barrier is to employ composite material systems. They generally allow for tailoring the structural design to various applications and are widely available. Nevertheless, a morphing high lift device in the shape of a seamless droop nose requires a skin that unites contradicting properties of flexibility and sufficient stiffness. A skin concept that has been successfully tested in the German national project SmartLED features a monolithic outer shell and internal span wise stiffeners [1]. The test considered the proof of concept with internal driving kinematics and for different load cases including wing bending. Within the EU-project SADE the stability and functionality was proven in a wind tunnel experiment of a full-scale 2D morphing wing structure [2+3].
 Based on this research, the extension of structural capabilities with respect to industrial requirements such as
 • de-icing
 • bird strike
 • lightning strike protection
 • abrasion and erosion protection
 is the consequentially next step. Furthermore, a re-design of a smart leading edge device structure with respect to a reduction of drive system complexity, fatigue and improved manufacturing concepts, and the optimization of structure-system interaction with respect to enhanced strength and life qualities as well as lightweight compatible kinematics, shape optimization for optimal low speed and laminar flow conditions are targeted in SARISTU.
 While the functionalities like de-icing, lightning strike protection abrasion and erosion protection can be integrated as functional layers in the glass fiber composite as depicted in Figure 2. The bird strike protection requirement can be fulfilled by integration of a standalone Bird Strike Protection Structure (BSPS) as presented in Figure 3.
 Figure 1: Overview of Enhanced Adaptive Leading Edge Sections in SARISTU: Wind Tunnel Test Section (WTT), Ground Test Section (GT) and Bird Strike Test Section (BST).
 Figure 2: Detail of the Multi-Material Layup of the Leading Edge Skin: Integrated Functional Layers.
 .
 Figure 3: Calculated Actuator Force per Station for the Wind Tunnel Test Configuration of the Enhanced Adaptive Droop Nose for relevant Load Cases. In yellow: The Standalone
 Bird Strike Protection Structure.
 Aiming for additional benefits such as reduction in airframe noise, weight and reduced system complexity, a morphing droop nose needs to be enhanced by functionalities required for wing leading edges. The AS01 focuses on the extension of capabilities that are beyond the basic structural morphing. Furthermore, a re-design of a smart leading edge device structure with respect to a reduction of drive system complexity, fatigue and improved integration concepts for manufacturing, and the optimization of structure-system-interaction with respect to enhanced strength and life qualities as well as lightweight compatible kinematics are targeted here. The enhanced functionality is developed and tested at sub-assembly level. Finally, a large scale and enhanced morphing wing leading edge is manufactured such that it allows for integration in a morphing wing demonstrator (IS12). Subsequently the adaptive leading edge is structurally tested for different load cases.
 [1] Kintscher, M., Monner, H.-P., Heintze, O.: „Experimental Testing of a Smart Leading Edge High Lift Device for Commercial Transportation Aircrafts“, In: ICAS, Prof. I. Grant, Optimage Ltd., Edinburgh, UK. 27th International Congress of the Aeronautical Sciences , 19.09.2010 - 24.09.2010, Nice, France. ISBN: 978-0-9565333-0-2.
 [2] Kintscher, M., Wiedemann, M., Monner, Ha.-P., Heintze, O., Kühn, T.: “Design of a smart leading edge device for low speed wind tunnel tests in the European project SADE.” International Journal of Structural Integrity, Vol. 2 (Iss: 4), P. 383-405. Emerald Group Publishing Limited . DOI: 10.1108/17579861111183911 . ISSN 1757-9864.
 [3] SADE-Video: http://www.youtube.com/watch?feature=player_detailpage&v=bkjaIQ5_LT0
 BACKGROUND
 AS01: ENHANCED ADAPTIVE DROOP NOSE FOR A MORPHING WING
 AS Leader: Markus Kintscher (DLR), AS Contributors: EADS-IW, Invent GmbH, VZLU, GKN, SONACA, DLR
 ABSTRACT
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