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Abstract: It has been previously reported that in principle sludge and blockages can be detected and even

characterized by using guided ultrasonic torsional waves, based on an idealized model in which the sludge

layer was simplified in terms of geometry and material properties. The work revealed that the presence of

a layer inside a pipe scatters the guided wave propagating in the pipe and both the reflection and

transmission of the guided wave can be used to effectively detect and characterize the layer. This paper

proceeds the work by taking into account more realistic sludge characteristics, including irregular

circumferential profiles of the sludge layer and imperfect bonding state between the sludge and the pipe.

The influence of these issues is investigated to identify the critical factors that influence the detection and

characterization capability of the two measurements.

Key Words : Sludge Detection, Reassignment Spectrum, Bonding State, Circumferential Profile
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Table 1 Material properties

. L Shear
. Density | Longitudinal .
Material p (kg/m) |velocity (mk) velocity
(ms)
Cast iron pipe| 7,100 4,500 2,500
Epoxy 1,170 2,610 1,100
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Fig. 3 Reassigned spectrogram of the measured

signal reflected at pipe end
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