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ABSTRACT
A piezoelectric aluminum nitride (AlN) chip bonded to the outer surface of a metal fluid-containing structure can be used to ultrasonically inspect or test the structure and the wave path in the contained fluid in-situ. The material properties of AlN allow for the inspection in high temperature and/or high radiation environments.  The propagation path of the ultrasonic wave considered for this presentation is in the pulse-echo mode through the bonded chip and metal, into a fluid, and finally reflected by some target in the fluid. This target can be a metal component submerged in the fluid, a liquid-gas boundary, or the other side of the metal structure (such as a pipe). Using the transducer in a pulse-echo mode has the advantage of lowering the number of sensors necessary to inspect the component compared to a through-transmission mode. A pulse-echo mode is also necessary for structures where access to the far end of the structure is obstructed.  However, the acoustic impedance mismatch between the metal surface and the fluid will cause a significant portion of energy to remain in the metal and generate echoes in the signal. These echoes can obscure the signals of interest returning from the target. By having the AlN chip generate a second pulse identical to the first pulse but delayed in time, the destructive interference of the two pulses can significantly reduce the amplitude of the echoes. In this presentation, a proof-of-concept active cancellation method for reducing coherent noise in the signal received by an AlN chip fixed to a metal plate is demonstrated at room temperature.  A 10 dB reduction in the amplitude of the reverberations is observed, which is sufficient to provide a clear view of the signal of interest. Simple changes in the target were also investigated such as a change in the distance between the metal surface and the target and the addition of small, flat anomalies.  

Keywords: Ultrasonics, Harsh Environments, Acoustic Impedance Mismatch



© 2024. This work is licensed under a CC BY-ND 4.0 license.
image1.png
ASNT| EVENTS. |

RESEARCH SYMPOSIUM




