
 
 

Delft University of Technology

Structural state awareness of composite structures by blending passive and active
acoustic-based health monitoring methods

Zarouchas, Dimitrios; Saeedifar, Milad

Publication date
2019
Document Version
Final published version
Published in
9th ECCOMAS Thematic Conference on Smart Structures and Materials, SMART 2019

Citation (APA)
Zarouchas, D., & Saeedifar, M. (2019). Structural state awareness of composite structures by blending
passive and active acoustic-based health monitoring methods. In A. Benjeddou, N. Mechbal, & J.-F. Deu
(Eds.), 9th ECCOMAS Thematic Conference on Smart Structures and Materials, SMART 2019 (pp. 1260-
1269). (9th ECCOMAS Thematic Conference on Smart Structures and Materials, SMART 2019).
International Center for Numerical Methods in Engineering.
Important note
To cite this publication, please use the final published version (if applicable).
Please check the document version above.

Copyright
Other than for strictly personal use, it is not permitted to download, forward or distribute the text or part of it, without the consent
of the author(s) and/or copyright holder(s), unless the work is under an open content license such as Creative Commons.

Takedown policy
Please contact us and provide details if you believe this document breaches copyrights.
We will remove access to the work immediately and investigate your claim.

This work is downloaded from Delft University of Technology.
For technical reasons the number of authors shown on this cover page is limited to a maximum of 10.



 

Structural state awareness of composite structures by blending passive and 
active acoustic-based health monitoring methods  

SMART 2019 

Dimitrios Zarouchas and Milad Saeedifar 

Structural Integrity & Composites Group 
Aerospace Engineering Faculty, Delft University of Technology, 

Kluyverweg 1, 2629 HS, Delft, the Netherlands 
e-mail: d.zarouchas@tudelft.nl & m.saeedifar@tudelft.nl 

 
 

ABSTRACT 

Structural state awareness implies that existence, location, type and size of damage should be known 
at any given time of a structure’s life, enabling the engineering team to assess the structural integrity 
and make proper decisions about the structure’s maintenance plan. Sensing equipment should be 
embedded or permanently attached at the structure in order to provide health monitoring data. It is 
well known that one technique cannot solely perform all the measurements required to describe the 
state awareness of a composite structure and a combination of at least two techniques is needed.  

 

This study aims to demonstrate the effectiveness of blending passive and active acoustic-based health 
monitoring methods. A composite plate was subjected to a low velocity impact by performing quasi-
static indentation tests where a loading-unloading-reloading test profile was adopted. Acoustic 
emission (passive method) was used to determine if damage occurred and its type, while lamb waves 
(active method) were used to locate and size the damage. Two acoustic emission broadband sensors 
and two series of 5 PZT sensors each were attached at the surface of the plate. Acoustic emission was 
employed during the loading and reloading phases of the indentation tests while scanning of the plate 
with the lamb waves took place when the structure was unloaded. Multiple actuator-receiver paths 
were selected and each PZT emitted a five-cycle hanning window signal of several frequencies.  

 

Results showed that acoustic emission successfully provided information, whether and at which load 
damage occurred, indicating its severity. It was found that results about location and size, provided 
by lamb waves, were sensitive on the selected frequency and the employed signal processing 
methods. Overall, it is concluded that acoustic based methods have the potential to provide useful 
information about the state awareness, however a fine-tuning on selected input parameters, especially 
when it comes to sizing and localization, is needed. 

 


