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Copper is used for nuclear fuel disposal canisters. The copper canister consists of copper lid and 

copper tube. The canister is sealed either with electron beam welding or friction stir welding. The eddy 

current inspection has an important role in detecting and sizing the surface and near surface defects of the 

copper components. The main purpose for the development is to increase the depth of penetration of the 

eddy currents and defect detectability and same time decrease the signal noise level.  

The defect detection and sizing consists of using high and low frequency probes. A high frequency 

(30KHz) probe will be used for detection and sizing of surface-breaking defects and the surface size will 

be mainly estimated using this technique. Low frequency (100 Hz, 200 Hz and 1kHz) probes can be used 

for depth and ligament evaluation.  

The original low frequency probe was designed for the detection of small and deep surface-breaking 

defects and the probe was later on modeled with CIVA in order to increase depth of penetration by using a 

ferrite hat on the coils. In the second phase, the position of detector coils was changed and optimized by 

CIVA modeling. This type of construction was realized and manufactured. At the same time, the signal-to-

noise ratio was improved concerning, for example, the lift-off signal and the amplitude of eddy current 

signal caused by the defects was also lightly increased.  

For the study of the probes a set of reference defects has been tested. There are four types’ reference 

defect plates available:  

• Surface holes with diameters of Ø1, 3.5, 5, and 8 mm and surface breaking notches with length of 

2.5, 5, 10, and 15 mm each having depths from 1, 2, 3, 4, 5, 8, 10, and 15 mm. 

• Ligament type holes with diameters of Ø1, 3.5, 5, and 8 mm and U-type ligament defects with 

sizes of 5x3, 7x5, 9x6.5, and 11x8 mm each having ligaments of 1, 2, 3, 4, 5, and  

7 mm. 

With the new 100 Hz probe, the ligament of 7 mm can be measured and a need of bigger ligament 

defects is needed to evaluate the real capability of the probe. For the defect detection and sizing, the 

analysis software has been further developed to support the inspector when detecting and estimating the 

defect sizes. The detection and sizing procedure will be a part of the analysis software.  

In the first stage, the defect type and defect surface size will be defined. The defects are defined as 

either volumetric, planar, or ligament type. In the second stage, the depth of the defect is estimated 

technique by technique by comparing the known reference signals to the received defect signals. In that 

phase, the amplitude and phase are evaluated. Finally, all separate technique data are combined from one 

defect together in order to evaluate the depth. 

For each individual probe, the reference defect diagrams are available for analysis, which makes the 

sizing process easy and fast. These sizing trials has been evaluated some defects and verified with the help 

of metallographic study. 
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