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Question 1
a.
Examining the data, it is believed each operator has differing skill levels based upon the measured/estimated depth sizes.
Operators 6 and 8 consistently measure above the actual through wall extent. This could be considered ideal, as an estimation of worst case scenario is presented. However, in reality this may not be considered good practise (depending upon the application), as this could become very expensive for manufacturers or the owners of the component to have to unnecessarily replace it or call for more frequent inspections, however it may be considered a safer option to help avoid outright component failure.
Operators 1, 5 and 10 have the closest average of measured results compared to the actual through wall depths to the flaws.
It must be stated that 8 of the 10 operators show the same trend in measured results. It is apparent that smaller depth sizes are over estimated with larger depth sizes under estimated. This may be due to the type of method used in detecting the flaw depths. Ultra sonic testing is subjected to attenuation difficulties, therefore causing scatter throughout the component, depending on its sizing and overall geometry. If the scatter becomes worse with greater depths of wall thickness, this could lead to producing inaccurate results and under estimating the flaw depth.
Both operators 3 and 5 did not detect flaws. Operator 3 missed the smallest depth and operator 5 missed the first 3 smallest depths. This could be due to lack of skill and experience in using the executed method and interpreting the given results. This could lead to potential risks when the data could be used for component annual inspections. 
If flaws or defects are left undetected, this could lead to component failure if the component is subjected to consistent loading conditions. For example, if this were a component on an aeroplane, the risk to life is accelerated when a defect is left undetected.
It could be considered that the method used does have a degree of accuracy, however, this may depend on the operators understanding and experience with the suggested method.
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It would be deemed that method 3 displays the best accuracy in the results and therefore should be used.
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Limit to 1.5mR
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F.
K = 8.98KeV
L = 0.93KeV
M=0.07KeV
L to K = Kα
M to K = Kβ





















3A.
Eddy currents are formed from induced electrical currents that circulate in planes perpendicular to the formed magnetic flux.
They travel parallel to the coils winding, however, the flow is regulated to an area of the generated magnetic field.
The eddy currents often concentrate near the surface of the test specimen and the strength of the current depreciates with greater depth penetration.
The skin effect is the exponential decrease in current density as greater depths are achieved. The exponential decay (which is considered rapid) is due to the production of magnetic fields opposing the vector of the current (resistance), which results in a reduction in total magnetic flux, therefore reducing the depth penetration, which impacts the depth of detectable defects and the size of detectable defects.
Depth of penetration is also reduced when higher test frequencies are utilised and also when the test specimen has increased conductivity and permeability.
B.
As eddy currents concentrate near the surface of the test specimen, the produced magnetic fields from the eddy currents act as a shield from the coil, thus further reducing the potential depth of eddy current penetration into the specimen.
Ci.
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30% reduction in standard depth penetration.

30% increase in phase angle difference.

ROC

Method 1	0.55555555555555558	0.5	Method 2	0.18181818181818182	0.5	Method 3	0.18181818181818182	0.875	False Positive Rate


True Positive Rate
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Location Defect method 1method 2method 3

1y 1 0 1

2y 1 1 1

3n 0 0 0

4y 1 1 1

5n 1 0 0

6y 0 0 1

7y 0 0 1

8n 0 0 0

9n 1 0 0

10n 0 0 0

11n 1 1 1

12n 1 1 1

13y 0 1 1

14n 0 0 0

15n 0 0 0

16y 1 1 0

17n 0 0 0

18n 1 0 0

19y 1 0 1
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True Positive 5

True Negative 4

False Positive 5

False Negative 5

Method 1
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True Positive 4
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False Positive 2

False Negative 4

Method 2
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True Positive 7

True Negative 9

False Positive 2
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Method 3


