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Introduction 
 
This report presents the most significant activities developed by the INCT-EIE along the first year of 
the project. 
 
Illustrative Figures 
 

 
Aeronautic Panel monitored by PZT patches (health monitoring 
of aircraft structures) 
 

 
 
 
 
 

 
 
 
 
Schematic representation of a composite containing active fibers 

 
 
 
 
 
 
 
 
Schematic representation of the equilibrium position of a 
dynamic system that changes with the temperature when 
shape memory alloys are used 
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Experiment with flexible beams to demonstrate the attenuation of 
vibrations using piezoelectric ceramics with a resonant shunt circuit 
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Main Research Topics 
 
The main research topics of the INCT-EIE are presented in the table below. The researchers that are 
responsible for the various research topics are nominated. 
  
SUB-PROJECT TITLE COORDINATOR 

1 Shape Memory Alloy Structures: 
Manufacturing, Characterization, Modeling 

and Applications 

Prof. Marcelo A. Savi (UFRJ) 
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Prof. Vicente Lopes Jr.(FEIS) 
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Prof. Flávio D. Marques (EESC/AERO) 
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Prof. Carlos De Marqui Jr.(EESC/AERO) 
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Prof. Marcelo Areias Trindade 
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7 Structural Health Monitoring of Composite 
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Summary of Results to date and Perspectives 
 

·  Development of a piezo-aeroelastic numerical model both in the time and frequency domains 
for simulation and analysis. 

·  Development of a piezo-aeroelasrtic model for a typical aeroelastic section with two degrees 
of freedom and the corresponding experimental validation in a wind tunnel.  

·  Development of an airfoil with adaptive geometry. 
·  Use of MFCs as actuatores for air flow control. This technique permits the recuperation of 

aerodynamic performance in airfoils and aircraft wings for post-stall conditions.  
·  Development fabrication techniques for wires of shape memory alloys (NiTi). Fabrication of 

mini and micro-components of SMA through fusion plasma and injection molding. 
·  Experimental determination of the constitutive parameters for SMA actuators. A new device for 

measuring the electrical resistance as a function of temperature to determine the 
transformation temperatures of SMA is being developed by using the Peltier effect.  



·  Simulation of the thermo-mechanical behavior of mechanical components and applications 
based on SMA using ABAQUS and ANSYS. Results have been obtained regarding the super-
elastic behavior of orthodontic wires in NiTi SMA.  

·  Development of SMA active composites and nano-composites incorporating SMA. The 
fabrication of composites reinforced by carbon Fibers (CFRP) with embedded NiTi SMA wires 
was started. 

·  A complete impedance based technique for structural health monitoring dedicated to aircraft 
structures was developed using piezoelectric patches as sensor-actuators devices. 

·  Development of a miniaturized system dedicated to structural health monitoring of aeronautic 
structures based on electromechanical impedance techniques. This developments permits 
transferring technology from the INCT-EIE to EMBRAER. 
 

The most significant perspectives are the following: 
·  Significant improvement of research infrastructure of the various laboratories that participate of 

the present research effort.  
·  Increase of qualified scientific productions and technological innovation projects.  
·  Education of young researchers that are interested on the different scientific topics 

encompassed by our Institute.  
·  Major interaction involving the various research groups that form the Institute and also with the 

international partners. 
·  Finally, the research team is dedicated to fulfill an important need in Brazil with respect to the 

study and knowledge of technologies related to smart structures.  
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