


 Question 1
A) Maximum dimensioning uncertainty of operators.
	Operator 1
	+/- 1mm

	Operator 2 
	+/- 1.5mm 

	Operator 3
	+/-1.25mm

	Operator 4
	+/- 1.4mm

	Operator 5
	+/- 1.02mm

	Operator 6
	+/-1.4mm

	Operator 7
	+/- 1mm

	Operator 8
	+/- 0.8mm

	Operator 9
	+/- 1.2mm

	Operator 10
	+/- 0.65mm


From the uncertainties above several of the operators particularly operator 10 show a good closeness to the actual measurement.

From the supplied graphs it is shown that all the operators have a tendency for overestimation with less that half of the total 210 measurements being on of under the real thickness.

The process as a whole seems to indicate an overestimation for the majority of the measurements with a minority of the measurements being underestimated, but this could be due to operator training as operator 7 has a fairly even spread both sides of the actual thickness. The process at this stage would not be good for actual use in certain sectors that are high risk.


B) 
	 
	defect
	method 1
	method 2
	method 3
	
	
	method 1
	method 2
	method 3

	1
	y
	1
	0
	1
	
	TP
	5
	4
	7

	2
	y
	1
	1
	1
	
	TN
	6
	9
	9

	3
	n
	0
	0
	0
	
	FP
	5
	2
	2

	4
	y
	1
	1
	1
	
	FN
	3
	4
	1

	5
	n
	1
	0
	0
	
	
	PoD

	6
	y
	0
	0
	1
	
	TP/FN+TP
	0.6250
	0.5000
	0.8750

	7
	y
	0
	0
	1
	
	
	PoFA

	8
	n
	0
	0
	0
	
	FP/TN+FP
	0.4545
	0.1818
	0.1818

	9
	n
	1
	0
	0
	
	
	
	
	

	10
	n
	0
	0
	0
	
	
	
	
	

	11
	n
	1
	1
	1
	
	
	
	
	

	12
	n
	1
	1
	1
	
	
	
	
	

	13
	y
	0
	1
	1
	
	
	
	
	

	14
	n
	0
	0
	0
	
	
	
	
	

	15
	n
	0
	0
	0
	
	
	
	
	

	16
	y
	1
	1
	0
	
	
	
	
	

	17
	n
	0
	0
	0
	
	
	
	
	

	18
	n
	1
	0
	0
	
	
	
	
	

	19
	y
	1
	0
	1
	
	
	
	
	



The pod analysis shows that method 3 is the most accurate.

Question 2
[image: ]
[image: ][image: ]
Question 3
A) The magnetic fields created in the test part by the eddy currents that are created by the primary magnetic field are opposed to each other, this reduces the flux of the overall system subsequently reducing the current at an exponential rate as the depth rises.
Eddy currents at the surface also act as a type of shielding for the probe and reduce the induced eddy currents at greater depths.

B) Magnetic shielding uses a ferrite ring around the probe, the ferrite concentrates the magnetic field due to its low magnetic reluctance. 
Eddy current shielding uses a nonmagnetic material with high conductivity, this causes eddy current to form in the shield rather than in unwanted areas of the test subject.
[image: ]
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