[bookmark: _GoBack]Structural Integrity Review Questions 2/5/2017
Q1
An eddy current test coil is used to inspect a component with a conductivity of 79 %IACS and 0.75mm thickness.  Assuming 0.25mm as the standard depth of penetration required:

i) Calculate the required test frequency.
ii) What would be the maximum phase difference between the induced near and far surface eddy currents? 
If we were to reduce the test frequency by an order of 2, what would the effects be regarding the depth of penetration and near and far surface phase differences?

Q2
a) For a 6mm diameter PZT crystal of thickness 0.3mm, and given that the compression wave velocity for PZT is 3000m/s, determine the crystals near field distance when transmitting into Perspex.
b) If the crystal in b) is in direct contact with a mild steel surface, calculate the theoretical absolute ultrasonic beam width for the crystal at a thickness in mild steel of 15mm. (4 marks)
c) If a suitable Perspex delay line were to be used determine the change in -6dB half beam spread angle at a Perspex/mild steel interface.
d) For an ultrasonic probe with a ‘Q’ factor of 1.5 and wavelength of 0.987mm in water, estimate its centre frequency and spectral bandwidth.  State the upper and lower frequency values that would have been used in its initial determination.
Q3
i) The intensity of an unshielded I-131 source is 0.6 R/hr. If the source is put into a lead shield 100mm thick what would be the intensity on the outside of the shield? Assume your distance from the source has not changed. The HVL of lead for I-131 is 0.178cm.
ii) A technician is in an area for 40 minutes and the reading on an exposure meter is 1.5mR/hr.  Determine the actual radiation dose received by the technician
iii) The technician should not receive a radiation dose greater than 1.25mR.  Based upon ii) conditions determine the maximum time the technician can stay in the area.
iv) A technician is 4 meters away from a source of radiation where the intensity is measured to be 30R/hr.  What distance should the technician move to to reduce the radiation intensity to 1.25mR/hr?
v) A micro-focus 2D x-ray inspection is to be undertaken on a square (75mm x 75mm) mild steel plate of thickness 1mm.  The source to component distance is 300mm and source to detector distance is fixed at 0.5m. The detector dimensions are 100mm x 100mm.  The focal spot size of the x-ray tube is 20µm.  Determine the geometric unsharpness and magnification factor.  State any possible implications for this set-up.


