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Material Evaluation of Cast Iron based on Eddy Current
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This study proposes an electromagnetic method for the evaluation of the condition of the turbine in a nuclear
power plant. Experimental results of a small turbine driven by an electric motor are shown in this paper. The
results show that it is possible to detect the movement and condition of the impeller by applying the
electromagnetic evaluation method. Moreover, an excitation experiment shows that the higher order
vibration of the impeller can be detected and the distinction of the condition of with and without

enforcement excitation is possible.
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Fig. 1 Block diagram of measurement system
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Fig.2 Photograph of the electromagnetic sensor

Table 1 ~ Specification of the electromagnetic sensor

Diameter Length
Turns
(mm) (mm)
Magnet 35 (outer) 40 -
Pickup coil 35 (inner) 20 1000
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(a) Sensor position (axial direction)

(b) Sensor position (radial direction)
Fig.3 Photograph of the turbine and the EM sensor

Fig. 4 The nozzle of high pressure air for excitation
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Fig. 5 Measured signals (500rpm, axial direction)
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Fig. 6 Measured signals (500rpm, radial direction)
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Fig. 7 Comparison of the spectrum of the signals with &
without excitation (axial direction)
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Fig. 8 Comparison of the spectrum of the signals with &
without excitation (radial direction)
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