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1. Introduction

Acoustic emission (AE) is a relatively new non-destructive Testing (NDT)  
technique. Structural testing and assessment, material characterization, and 
process monitoring are three important application areas of AE. A comprehensive 
introduction to the AE technique can be found in [1].

The AE technique is one of the most reliable NDT techniques for detecting and 
monitoring damages and defects in different structures. AE has been effectively 
employed for fracture behavior monitoring and fatigue detection in various mate-
rials including composites, metals, concrete, fiberglass, ceramics, plastics, and 
wood. It has also been used for fault and pressure leak detection in pipes, tanks, and 
vessels.

There are several electronic instruments that can be used to digitize and store 
large numbers of high-speed digital waveform signals of AE. Common instruments 
used in AE include preamplifiers, amplifiers, filters, sensors and other data collec-
tion, analysis, and storage equipment such as computers, oscilloscopes, and voltme-
ters. Preamplifiers are used to amplify a weak signal and to reduce the interference 
from noise, while the piezoelectric sensors are used for the conversion of mechani-
cal AE waves into electrical voltages. The overall objective of the measurement is 
to determine the various AE parameters such as the frequency range (controlled 
by filters) that exist in the system by observing and measuring the performance of 
AE amplifiers and sensors. These are very useful mechanisms for measuring the 
essential AE parameters such as event, count, energy moment, maximum ampli-
tude, hit, energy, arrival-time difference, RMS (root mean square) voltage, rise 
time, spectrum, frequency, and duration [2].

2. Applications of AE techniques

Application areas of AE span numerous fields, including aerospace, automotive, 
biomedical, manufacturing, civil, and materials engineering fields.

Monitoring the condition and predicting the life of the main structures of 
an aircraft play significant role in guaranteeing the flight safety. AE techniques 
are successfully employed in damage and crack identification and monitoring in 
aircraft composite and steel structures [3, 4].

AE is extensively used in the automotive industry in fault diagnosis of inter-
nal combustion engines (ICEs). Reference [5] deals with advanced techniques 
based on vibro-acoustic signals that can diagnose and monitor ICE malfunctions 
under vehicle operating conditions. Reference [6] develops new AE models and 
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effective wavelet-based AE signal processing techniques for monitoring lubrication 
conditions.

The primary use of AE technique in biomedical field is bone condition assess-
ment under different loading conditions, in osteoporosis and in fracture healing 
process monitoring [7]. AE can be used for detecting defects in tissues and materi-
als, predicting failure, and monitoring damage progression in real time [8].

AE has been used as a widely applied technique in manufacturing process 
monitoring due to its sensitivity to process parameters. The use of AE as a monitor-
ing technique for machining operations comes with more advantages, one of which 
is its ability to detect machine vibrations from those of AE signals due to high-
frequency range and sensitivity of AE signals, thus preventing it from interfering 
with the cutting operation [9, 10].

Structural health monitoring (SHM) in civil engineering involves AE technique 
for detecting cracks in structures. This technique relies on the high-frequency 
ultrasonic waves generating energy that is rapidly emitted from a material through-
out from the initiation to growth progression of cracks. The wide applicability of 
AE technique is evident in several metal piping system evaluations and fiberglass-
reinforced plastics (FRP) and concrete bridges [11, 12].

AE originates from stress waves generated as a result of the growth or movement 
that takes place in solid defects. When a composite material is subject to a mechani-
cal load, it can experience matrix cracking, debonding, and delamination. AE is a 
powerful technique capable of detecting these damage types in composites [13, 14].

© 2022 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
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