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Background


This program is designed to develop and then demonstrate an ultrasonic technique for inspecting buried pipelines without complete excavation.  The basic concept is to use couplant-free, noncontacting electromagnetic transducers (EMATs) to excite guided waves that propagate around the circumference of the pipe from a small area on top of the pipe that has been exposed by a minimal amount of excavation.  Because the transducers can operate across an air gap, any coating on the pipeline does not have to be removed.  It is a primary goal of this program to determine the maximum distance between the transducer and the metal pipe surface that can be tolerated before the guided wave technique is no longer an effective inspection technique.  


During the First Quarter (April-June, 2006), the instrumentation needed to excite and detect ultrasonic waves in a pipe from a small area on top of the pipe was assembled.  This required development of high power tone burst generators and low noise preamplifiers specifically designed to match the impedances presented by electromagnetic transducers.  Fixtures to support the coils and magnets that are essential parts of an EMAT probe were constructed and tested for operation at variable distances from the pipe surface.  Preliminary results showed that satisfactory electromagnetic transduction of ultrasonic waves could be achieved with an air gap of ¾ of an inch (38 mm) between the EMAT and the pipe.  
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