Structural Integrity and Materials Evaluation
Ultrasonic Testing Review Questions.
Question 1.
a) In an immersion tank ultrasonic testing system, as illustrated in the figure below, determine the sound energy distribution at the locations indicated.
b) In the same system, determine the incident angle required to generate a 45o compression wave in the aluminium block.
c) Explain why refraction of the signal occurs at the first material interface with increasing angles of incidence.
d) Determine the first critical angle that results in a pure shear wave being present in the aluminium block.


Question 2.
A 3.5MHz conventional ultrasonic transducer is to be used to gauge thickness in mild steel.
a) Determine the thickness required of a PZT crystal to produce a resonant frequency of 3.5MHz, given that the compression wave velocity for PZT is 3000 m/s.
b) Assuming for the aforementioned crystal that it has a diameter of 6mm, determine the crystals near field distance when transmitting into Perspex.
c) Assuming the crystal is in contact with a mild steel surface.  Calculate the 6dB beam width for the crystal at a thickness in mild steel of 25mm.
d) [bookmark: _GoBack]Calculate the wavelength of the signal in mild steel.  What are the implications with regard defect sensitivity?
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