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Abstract : This paper proposes an advanced technique for exciting and receiving the guided torsional

wave to detect flaws in pipe systems. There are some difficulties in selecting and exciting of modes by

using the nickel strip attached on pipe systems,

such as qualification of residual magnetic field and

multi-exciting of the unwanted modes, etc. In order to overcome these difficulties, we propose the new

sensor, so-called crossed-coils sensor. We will prove that it is possible to select the modes to be excited

and to find a optimal excitation condition for torsional mode by using the proposed sensor.
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Fig. 1 Configuration of the proposed crossed--coils
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(a) Input current is 0 A
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(b) Input current is 0.4 A

(c) Input current is 0.8 A

(d) Input current is 1.2 A
Fig. 2 Distribution of the flux density as the input

current to toroidal coil increases
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Table 1 Voltage drop due to cracks and pipe end

Current Voltage drop Voltage drop due
n; —_—— Al (Amp.) due to crack(V) to pipe end(V)
o] Crack g Pre-mag. 0.4027 1.3530
el o $ ” 0A 0.0427 0.1551
£ o . i 2.047 05 A 0.6114 2.0464
o 0.7 A 0.6086 2.0467
o 1A 0.6640 2.0470
T T T L 05 A 0.1495 0.8879
(b) input current is 1 A
‘ 1 Table 2 Estimation error for crack position
N Traveling Estimated
e End=-_ | C:rrent time of position of El;ror
g 4 “ k\,l (Amp.) T(0,1)(us) crack(m) )
o O13VY mv Pre-mag. 645 1.048 459
o ] 0A 666 1.082 7.59
TR h s & d ok ok o s e 0.5 A 643 1.048 4.59
/ 0.7 A 646 1.049 4.74
(c) input current is 2.5 A 1 A 646 1.049 4.74
Fig. 6 Crack detection using crossed-coils as the 25 A 647 1.051 4.89

input current to toroidal coil increases
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