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Detection of Cracks in Feeder Pipes of Pressurized Heavy Water
Reactor Using an EMAT Torsional Guided Wave
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Abstract A torsional guided wave mode was applied to detect a crack in a pipe. An array of electromagnetic
acoustic transducer (EMAT) that can generate and receive torsional guided ultrasound with the frequency of
200 kHz was designed and fabricated for testing a pipe of 2.5 inch diameter. Artificial notches with various
depths were fabricated in a bent feeder pipe mock-up and the detectability was examined from the distance of
2 m of the specimen. The axial notches with the depth of 5% of wall thickness were successfully detected by
a torsional mode (T(0,1)) generated by the EMAT. However, it was found that the depth of defects was not
related to the signal amplitude.

Keywords: guided waves, torsional mode, crack detection, pipe inspection
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Feeder, IR=25.25mm, OR=31.75mm, t=6.5mm,
CL=5,965 kmv's, CT=3.255 knvs
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Fig. 2 Phase velocity dispersion curve for feeder

pipe
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Fig. 3 Group velocity dispersion curve for feeder

pipe
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Fig. 4 Detection of crack in a pipe by a torsional
mode
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Design of an array of EMAT for generation
and reception of torsional guided wave
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EMAT

Fig. 6 Configuration of guided wave inspection of
artificial notches in feeder pipe {unit: mm)

Table 1 Dimensions of artificial notches on bent
feeder pipe {unit: mm)
Notch T Length Depth Width
#1 (axal 25 0.33 (5%t) 0.15
#2 (axial) 25 0.65 (10%t) 0.15
#3(axial) 25 3 (20%t) 0.15
#4(axial) 25 2.5 (40%) 0.15
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Fig. 7 Torsional guided wave signals from the
axial notches of bent pipe
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