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Course description: This course provides an introduction of two types of ultrasonic techniques
to perform high temperature NDE and industrial process diagnostics. The basic principles of the
first technique which is a non-contact laser generation and laser detection of ultrasound method
will be explained. Pulsed lasers of various wavelengths are used for the generation and confocal
Fabry-Perot or two-wave mixing photo-refractive type interferometers for the detection of
ultrasound. On-line evaluations of the eccentricity and grain size of the extruded seamless steel
tubes, the texture, thickness and plastic strain ratio of steel plates simultaneously and
microstructures during thermomechanical simulations, and NDE of aerospace and power plant
parts will be illustrated. The second technique involving a sol-gel spray piezoelectric thick film
technology to fabricate integrated and flexible ultrasonic transducers will be presented. Their
merits that (a) are capable to operate up to more than 800°C, (b) are able to be attached, coated,
bonded or brazed onto curved metallic or composite material surfaces on-site, (C) can generate
and receive longitudinal, shear, Lamb and surface acoustic waves, (d) can be made into array
configurations, and (e) have broad bandwidth will be demonstrated. Applications of these
transducers for NDE of pipes, aerospace metallic and composite parts, and real-time non-
invasive diagnostics of industrial polymer extrusion, injection melding and molten metal
processing at high temperatures will be given.
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value for the speed of light. He was then employed by Ecole Polytechnique in Montréal and
worked on chemical laser development, photoacoustic techniques and, in particular, on their
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