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ABSTRACT

This work proposes a noncontact ultrasonic transducer for detecting wall-thinning of containment liner plates
of nuclear power plants by measuring their thickness without physical contact. Because the containment liner plate
is designed to prevent atmospheric leakage of radioactive substances under severe nuclear accident, its wall-thinning
inspection is important for safety of nuclear power plants. Wall-thinning investigation of containment liner plates
have been carried out by measuring their thickness with contact-type ultrasonic thickness gauge by inspectors and
needs a lot of time and cost. As an alternative, an electromagnetic acoustic transducer measuring precisely thickness
of containment liner plates without any physical contact or couplant was suggested in this research. A transducer
generating and measuring shear ultrasonic waves in thickness direction was designed and wave field produced by
the transducer was analyzed to verify the design. The working performance of the suggested transducer was tested
with carbon steel plate specimens with various thicknesses. The test result shows that the proposed transducer can
measure thickness of the specimens precisely without any couplant and implies that swift scanning of wall-thinning
of containment liner plates will be possible with the proposed transducer.
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Fig. 4 Analysis of ultrasonic wave field at point P generated
by a racetrack coil
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Fig. 8 The exploded illustration of the proposed transducer

Fig. 9 The developed CLP thickness noncontact measurement
transducer
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Fig. 11 Plate thickness measurement by using the proposed
transducer
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Table 1 Thickness of the plate in Fig. 11 measured by the suggested transducer

pl-p2 p2-p3 p3-p4 p4-p5

p5-p6 po6-p7 p7-p8 Avg.

6.04 5.97 6.03 6.05

6.02 6.01 6.04 6.02
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Fig. 13 Test specimens for the verification of working
performance of the developed transducer

Table 2. Thickness of the specimens in Fig. 13 measured
by the proposed transducer

Thickness (mm)
[Error| (%)
Real (A) Measured (B)
5.00 5.02 0.40
5.10 5.09 0.20
5.20 5.20 0.00
5.30 5.30 0.06
5.40 5.39 0.08
5.50 5.50 0.00
5.60 5.61 0.00
5.70 5.72 0.37
5.80 5.81 0.13
5.90 5.92 0.34
6.00 6.00 0.00
Absolute error (average, %) 0.18
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