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Wing integration (Alenia leader)
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Definition of Requirements & 

Specifications

Design of the morph. structureAerodynamic design

TE box

Skin

Design of systems

Actuation & 

control

Sensing

Stressed layout emission / 

Aeroelastic assessment

Executive drawings and 

manufacturing of prototypes
Experimental tests

investigation domains

0.35 m

0.7 m
Application scenario 2, adaptive TE: key partners and roles

AS02: Adaptive Trailing Edge
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AS02: Adaptive Trailing Edge

Baseline configuration

Application scenario 2, adaptive TE: the inner structure
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AS02: Adaptive Trailing Edge

From AS02 to IS12: for the firs time ever, a true scale wing segment equipped with 3 fully functional

morphing devices is tested in one of the largest WT of the world !

(TSAGI WT facility, Russia)
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AS02: Adaptive Trailing Edge



SHM by guided waves: Overview

Concept Illustration
Clusters of high frequency ultrasonic sensor arrays are

located in critical areas of a structure to analyze the

characteristics of the guided waves propagating from a

controlled source. The appearance of a defect modifies

the elastic waves propagating as well as its reflections

on the flaws. Analyzing the signals received by sensors

is possible to correlate structural perturbations to

acquired signals.

Scenario Objectives
Develop and test methodologies and technologies to

detect BVID and VID on reinforced skin of a composite

wing, integrating/installing arrays of sensors sensible to

stress guided waves travelling within the structural sub-

components.

Scenario Overview and Description

Design, manufacturing and implementation of a

composite wing damage detection system based on

guided ultrasonic wave measurements techniques.

The major benefit is a drastically reduced inspection

time of the selected part to be monitored, if compared to

available NDT.
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SHM by guided waves: Overview
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• Damage assessment process to be challenged (simplified)

• Damage assessment process using integrated sensing

Visual damage 

indication during 

turn-around

Check by visual 

criteria by level 

1 inspector*

Check by NDT 

by level 2 

inspector* Release of A/C

Repair of A/C

* Level 1 inspector available at larger airports

Level 2 inspector only available at certain bases (need to fly in in most cases)

Visual damage 

indication during 

turn-around Release of A/C

Repair of A/CAutomated 

check by 

integrated 

sensing



Highlights – damage detection 

on unstiffened plates

BAB Varying thicknesses panel
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DROP WEIGHT TESTING

C-SCAN INVESTIGATION

10 mm thickness 8 mm thickness 6 mm thickness

155 Joules

110 Joules

85 Joules

1 INCH TIP

18 x 22 mm 24 x 23 mm 26 x 25 mm



Highlights – damage detection 

on unstiffened plates

BAB Varying thicknesses panel
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10 mm thickness 6 mm thickness8 mm thickness

From the plot of the measurement paths, it is envisioned that the damages appear always in the region with the maximum number of damaged paths. Even the 
combination of a very simple representation with the statistical definition of detection threshold has the potential to detect damage and the area of interest



Highlights – Sensors installation 

(secondary bonding)
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• Secondary bonding procedure tested on varying thicknesses BAB panel representing final

layup of GTD lower wing panel – Procedure shared with Alenia for IS12 application.



Highlights – Statistical definition of damage 

detection threshold level 
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BAB varying thicknesses 

panel: 6mm bay 

KUL tomographic approach 

results 
UNINA tomographic 

approach results 

UNIBO Wave scattering 

approach results 
 

23 mm

22 mm

41 mm

Comparison of SHM experimental methodologies results on 6mm impacted bay of BAB 

varying thicknesses panel. Methodologies have beein applied to the same acquired

signals and «filtered» by the mean of the statistical thresholds approaches.



Highlights – Sensors installation 

(secondary bonding)
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• Secondary bonding of sensors on IS12 lower wing panel with AS05 procedure.



Highlights – Platforms integration for IS12
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Conclusions
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SARISTU represent probably the most effective research project in Aeronautics

in Europe for the number of relevant innovations developed that will be

implemented in next future aircrafts as well as for the highest level of

collaborations and enthusiasm among the most relevant players of the

European Aeronautical World.

Among the Projects winning aspects it is possible to identify as the most

relevant a unique combination of German overall management and Italian

industries and research organization capabilities.


