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Ultrasonic waveguide based sensing, that permit robust measurements and sensing, will be discussed in more
detail in this work. The use of ultrasonic guided waves have several advantages including remote
measurements, multi-modal nature allowing for measurement of different parameters, small footprint, low
cost, multi-point measurements on the same waveguide and most importantly robustness. These inherent
qualities of ultrasonic waveguide based sensing are particularly useful in industrial applications. One of the
key application that will be described is the measurement of E (youngs modulus) and G (shear modulus)
moduli of materials as a function of temperature over a wide range of materials will be demonstrated.
Knowing the moduli as a function of temperature, the measurement of physical properties such as
temperature, rtheology, fluid level, etc. of the surrounding fluid material can be accomplished using several
embodiments of the waveguides using the fundamental wave modes such as L(0,1), T(0,1) and F(1,1). In
addition, it will be shown that under sodium imaging in large plant conditions can be performed using
ultrasonic waveguides using the A0 modes. The same waveguide can also be used to measure vibration of
immersed components in a power plant. Both experimental and finite element models will be demonstrated
in this work.



