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Abstract 

We developed a pitch-catch system based on electromagnetic acoustic transducers (EMATs) for 

pipe inspection, which moves inside the pipe in the axial direction. The first higher mode, T(0,2), 

of the torsional guided wave is transmitted and detected, and variations of amplitude and phase 

are measured while moving the EMATs. Several aluminum pipes containing dish-shaped defects 

are inspected, and the amplitude and phase show enough detection sensitivity. It is found that the 

phase measurement has better potential as a tool for quantitative inspection. The applicability of 

the technique for steel pipe is also confirmed.  
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1. Introduction 

Pipes are critical components in infrastructure such as in petrochemical plants, oil and gas 

transportations, and public service installations. Pipelines often transport highly pressurized and 

flammable materials, where any failure could lead to a disaster. Integrity of the pipe must be carefully 

monitored and inspected regularly. Available methods for nondestructive pipe inspection can be 

classified into magnetic flux leakage [1, 2], eddy current [3, 4], x-ray radiography [5, 6], and ultrasonic [7, 

8], in addition to visual inspection. The ultrasonic method using guided waves is superior over the others 

for its ability to inspect the whole-wall thickness and wide area in a short time. 
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