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PhD proposal for 2011-2014 Title: Fast imaging of defects in composite materials by using a multi-element ultrasonic system. Key words: Composite material, Defect, Ultrasound, Imaging. Subject: The use of ultrasonic waves for structural health monitoring of composite structures has many aeronautics and aerospace applications. In these high-technology industries, any defects such as delaminations, disbonds or micro-cracking may cause severe problems. To avoid this, either removable or permanently attached transducers can be used for interrogating the material structure to be tested. Various techniques have been proposed so far, but many improvements need to be achieved before they are convenient for in-situ use, especially in the post-processing step of measured ultrasonic signals, which may be complicated due to the anisotropy and/or heterogeneity of composite materials. The purpose of this PhD consists of developing an original technique for processing experimental signals measured on damaged composite components. This should allow fast imaging of defects. The process will be based on the well-known time reversal technique, and will require the development of a complete analytical model for wave propagation in complex materials. For validation purposes, simple cases will be first investigated, e.g. isotropic material plate with through-thickness hole, as well as using numerically simulated data. Then, laboratory experiments will be made with various types of damaged samples, including composites, and measured data will be used to demonstrate the efficiency of the developed imaging method, but also for testing its limits. This work will mainly consists of mathematical modelling of elastic-wave propagation in heterogeneous, anisotropic media, including coding and running finite element simulations for validation purposes, but it will also involve experiments and signal processing tasks. This PhD will be co-supervised by Prof. M. Castaings from University of Bordeaux, France and Assoc. Prof. M. Veidt from University of Queensland, Australia. It is anticipated that the PhD student will spend approximately equal time in each laboratory. Excellent and strongly motivated candidates are welcome to contact one of the supervisors.



Contact: Michel CASTAINGS, University of Bordeaux, [email protected], +33 (0)5 4000 2463 Martin VEIDT, University of Queensland, Australia, [email protected], +61 7 3365 3621
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