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Abstract : This paper introduces the special eddy current sensor and its characteristic for bolt hole defect

evaluation in gas turbine rotor. In the past, Fluorescent penetration inspection method was used for qualitative

defect evaluation in gas turbine rotor bolt hole. This method can defect the bolt hole defect but can not evaluate

the defect size. Nowadays, eddy current method is used quantitative defect evaluation due to advanced sensor

design technology. And eddy current method is more time and cost saving than the old method. We developed

bolt shape eddy current sensor for the rotor bolt hole defect detection and evaluation. The eddy current sensor
moves to the bolt hole guided by screw nut and detects the defect on the bolt hole. The bolt hole mock-up and

artificial defects were made and used for the signal detection & resolution analysis of eddy current sensor. The
results show that signal detection capability is enough to detect 0.2 mm depth defect. And the resolution capability

is enough to differentiate 02, 0.5, 1.0 and 2.0
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Fig. 1 Bolt Defect
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Fig. 8 Eddy current sensor
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Table 1 Bolt hole in part A/B

Angle Length Depth
0 3.0/5.0 0.2
90 3.0/5.0 0.5
180 3.0/5.0 1.0
270 3.0/5.0 2.0

15" Tap
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Fig. 9 Bolt hole mock-up & defect drawing

Fig. 10 Bolt hole mock-up & defect
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Fig. 13 Signal vs defect depth
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Table 2 Defect data
31.75 mm 38.10 mm

0.2 mm 0.16 V 0470 V

0.5 mm 026 V 0.506

1.0 mm 028 V 0.533 V

2.0 mm 0447 V 0.703 V
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