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Estimation of the Pipe Wall Thinning Configuration Based on Velocity
Dispersions of Longitudinal Guided Wave
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The aim of this work presented here is to demonstrate the method for estimating the pipe wall thinning
configuration: location, width, depth of pipe wall thinning in straight pipe based on velocity dispersions of
longitudinal guided wave. First, group velocity dispersion curve is derived from frequency equation. Second,
group velocity of longitudinal guided wave is analyzed using guided wave simulator for pipe with notch-shaped
and ellipse-shaped circular pipe wall thinning. Finally, method for estimating depth of pipe wall thinning is
proposed by comparing with group velocity between simulation result and analytical value. Issues concerning
the implementation of the method are discussed. Result shows that our method is applicable for shape

identification with ultrasonic guided wave.
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Orifice Pipe wall thinning

Fig.1 Schematic illustration of Flow Accelerated
Corrosion(FAC).
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Fig.2 A traction-free, infinitely long hollow cylinder

with inner radius a and outer radius b.
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Fig.3 Analytical group velocity dispersion curves for the
longitudinal modes(L(0, m), (m=1,2,3,4)) in hollow cylinder

with inner radius 50mm and outer radius 65mm(SS400).
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Fig.4 Schematic illustration of simulation experiment

model: transmitting area, measurement point

and pipe wall thinning area is allocated in this order.
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Fig.5 Longitudinal sectional view of test pipe model and its

dimension(ellipse shaped circumferential defect).
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Fig.6 An example of signal after envelope processing.
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Fig.7 Method for analyzing group velocity.
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Fig.8 Results of group velocity measurement with

longitudinal guided wave(notch-shaped pipe wall thinning).
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Fig.9 Results of group velocity measurement with

longitudinal guided wave(ellipse-shaped pipe wall thinning).
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Fig.10 Schematic illustration of average of pipe wall

thickness.
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Table1 Group velocity comparison with group velocity
measurement(Simulation Results) and group velocity

dispersion curve(Analytical value).

Shape of pipe wall thinning
Notch Ellipse
Group Velocity
) ) 5157.59[m/s] 4881.36[my/s]
(Simulation Result)
Group Velocity
) 5169.52[m/s] 5169.52[m/s]
(Analytical value)
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