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ABSTRACT 

The contribution gives an overview and is focused to selected industrial application of acoustic 

emission method (AE). The attention is given to the operative tests of pressure vessels and store 
tanks and application to testing the building constructions, namely to bridges. The contribution 

gives also a short summary of AE application to condition diagnostics of structures with rotary 

parts (bearings, gear boxes). It includes also some applications to the production technology. 
The overview is based on publications edited in last 3 years. The paper is destined before all to 

NDT professionals, who don’t use acoustic emission method in their practice and to managers 

who decide about applications of nondestructive testing methods in manufacturing corporations. 
The aim is to increase the interest of technical public in use of AE method in NDT practice. 

Key words: acoustic emission, nondestructive testing, pressure vessels, bridges, condition 
monitoring, gears, bearings 

1. Introduction 

Acoustic emission (AE) is usually characterised as elastic energy spontaneously released by 
materials when they undergo deformation and AE is defined as the class of phenomena where 
transient elastic waves are generated by the rapid release of energy from localized sources within the 
material, or the transient elastic waves so generated [1]. The complex of technical procedures based 
on this feature is designated as acoustic emission method. 

2. Acoustic emission method and history of application 

Acoustic emission method is included into the group of non destructive testing because it is able to 
detect the damages and failures without destruction of tested part. However, it differs of current 
methods in two important points: first, the energy that is detected is released from within the test 
object rather than being supplied by test method, as in radiographic or ultrasonic testing. Second, the 
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AE method can detect the dynamic processes associated with the degradation of structural integrity. 
Crack growth and plastic deformation are major sources of AE [2].  
The intuitive application of some principles of this method has a quite long history (e.g. as to 
production of ceramics since ancient world and mining since middle ages). However, the beginnings 
of purposeful AE method application to non-destructive diagnostics and testing are connected 
namely with works of Joseph Kaiser. He published his first works in fifties of 20th   century. The 
first attempts to apply the acoustic emission methods in industry have come relative quite early, 
namely in the field of leak detection in hydraulic systems, damage of pressure vessels and signal 
analysis from rotary machinery.  Such applications have developed quickly namely in US and 
Germany followed quite quickly by other industrial countries. 
Actually, the AE method is an integrated NDT method and its industrial applications are offered by 
a couple of companies. Many universities and research institutions are going on in elaboration of 
sensing methods, namely the processing of signal for research in materials and technologies. The 
establishment of the method is supported by existence of standards ISO, EN, ASTM etc. There are 
accredited training systems in many countries producing operators with various NDT levels. There 
are enough more or less sophisticated facilities even with complex sensing and processing of signal 
on the market, there are however also easy operable and relatively cheap single-purpose instruments 
on the market. They are constructed on the principle of processing the AE signal selected 
parameters. 
There are organised important conferences focused to developments of research and application of 
AE method. There is also published the Journal of Acoustic Emission concentrating the important 
branch novelties. Other part of this contribution is concentrated namely to overview and listing last 
info about selected technological applications of the AE method. 
In the broadest conception, the AE method presents a very large group of possible applications from 
simplest (only qualitative evaluation of presence of AE activity or observation of AE activity trend 
respectively), to state-of-the-art applications with use of signal digitization, its mathematically 
demanding evaluation and interpretation of sensed data. 

3. Brief overview of basic areas of AE applications  

A. Applications in operational tests of constructions, equipment, apparatuses, machines. 

a) Application of AE for detection of damage and activity of defects during pressure or operational 
examinations of pressure vessels, pipes, apparatuses and facilities 
b) Application of AE for detection of failures and defects activity during strenght tests of various 
supporting structures (occasionally also during their operation) 
c) Application for detection and monitoring of leaks of pressure systems, reservoirs and tanks 
d) Application for detection and monitoring of planary corrosion and corrosion cracking  
e) Monitoring of damaging of machine parts and monitoring of machine operation 
f) Monitoring of drift during construction and geotechnical applications, cracking of rocks, etc. 

B.  Applications in monitoring of technological processes.  

a) Monitoring of technological processes of metal materials in mechanical engineering, f.e. welding, 
cooling of casts, monitoring of machining  
b) Monitoring of technological processes outside of mechanical engineering presents a wide class of 
specialized applications, from monitoring of technological processes, quality and resistance testing, 
monitoring of defects in soldering of electrotechnics to monitoring of discharges in transformers, 
etc.  
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C. Applications in research and development. 

Presents a possible broad class of applications starting with quite usual and fending with sharply 
specialized. For typical applications in this class (following the typical acoustic emission ones) let us 
mention here the AE application used with mechanical testing of materials. 

4. State of art in selected areas of AE method application 

4.1       Pressure vessels, storage tanks and pipelines 

Use of AE in the area of pressure vessels, reservoirs and product-distribution systems state 
evaluation belongs to oldest and probably also most developed applications. The basic strategy in 
case of pressure vessels and reservoirs is global diagnostics of the whole equipment, optimally in 
operation conditions, eventually in the state of slightly increased pressure of the operating medium. 
In this case only evaluation of presence of active defects and their localization is usually done – i.e. 
the possibility of further safe use if these equipments is evaluated. For identification of damage type, 
it is usually necessary to use further NDT approaches. In the case of product-distribution systems, 
mostly the leaks of mediums are localized on long sections of pipelines and gas conduits. These 
methods of evaluation are already standard and are used in daily practice of many petrochemical 
factories, energetic plants, etc. 
Currently the procedures of tests of equipments which are difficult to reach are being elaborated. 
Main effort is now aimed at elaboration of localization procedures and of course on the possibility 
of direct identification of AE signal source. 
In frame of an introductory survey paper on the conference EWGAE 2008 in Krakow, C. Herve et 

al. [3] informed about the establishment of a methodology for AE monitoring of inaccessible 
pressure equipment such as a blanketed sphere shown on Fig. 1. These authors used and compared 
two technologies: 1) Permanent attachment of sensors; 2) Using waveguides, with sensors set up at 
their ends.  
The size of waveguide and the distance between sensors have been optimized. The choice was made 
for waveguide technology, because of different advantages such as: 1) sensors are set up at each 
monitoring site, 2) coupling method is well established, 3) there is no degradation of equipment due 
to long-term outdoor installation. The waveguide technology has been mastered from design to 
installation [3]. 

Fig.1 Tested sphere vesel under blanket [3]. Fig.2 AE of LPG tanks - sensor positions for 
are near circumferential welds [4]. 
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Extensive work in the area of evaluation of pressure vessels and reservoirs damage was done at 
TÜV Austria under the lead of P.Tscheliesnig [4]. The results of multiyear research and practical 
applications of AE for evaluation of LPG reservoirs were even included into the new European 
Standard for LPG vessels. In this case an annex determines the minimum requirements to perform 
an acoustic emission test. By the use of a complex factor (cluster evaluation factor) for conspicuous 
regions, it is possible to validate the integrity of the vessels not only qualitatively but also 
quantitatively [5].  
Interesting information concerning the practical application of AE diagnostics in the Kirishi refinery 
(the largest one in Russia) were published last years by B. Kabanov, V.Gomera et al.  [6, 7]. There 
are several thousands of pressure vessels at the refinery and they are the main objects for AE testing 
at the plant. Usage of AE method in Kirishi refinery has not become widespread for piping, though 
its periodical testing was successful. Possibly piping is thought to be simpler objects compared to 
vessels. So, their validation used less complicated methods than AE. Moreover, from the point of 
view of factory management, if there are doubts in quality of some parts of piping, it is more 
rational to change them at once, rather than assigning their resource by complicated testing methods. 
Thus, the complicated testing methods such as AE have the best perspective in solving really 
difficult tasks, or tasks that can not be solved by other NDT methods. AE laboratory is now at a 
stage of determining the optimal utilization schemes of AE method in complex testing, which 
combines the capabilities of several NDT methods. They have started the implementation of 
continuous AE-monitoring technology. The results of trial performance will be used for the 
assessment of implementing AE-monitoring systems at the new production lines. New equipment 
will operate in more difficult conditions than one of the existing production lines. Therefore, it is 
necessary to develop new technologies for their safe exploitation [7]. 
Because of the importance of save operation of pressure equipments and significant commercial 
potential it is clear, that the area of pressure vessel diagnostics will be even in the future belong to 
the main applications of AE method. However, more work needs to be done in the area of evaluation 
of vessels manufactured from composite materials, f.e. [8]. 
The importance of AE application for this area of operational diagnostics is documented by 
publication of two standards aimed directly on pressure vessels testing: EN 14584 “AE testing of 
metallic pressure equipment – planar location”, and EN 15495 “AE testing of metallic pressure 
equipment – zone location”, further standards are in preparation stage. 

Fig.3 Oil tanker towed to the mooring buoy at an oil field off the coast of Poland [4]. 

Exceptional applications of the method of acoustic emission have been provided with the Research 
and Development project funded by the European Commission - Detection and localization of 

corrosion attack on ship tankers (TUV Austria, Vallen Systeme, Institute for Applied Sciences and 
Maritime Institute of Gdansk etc.) [4]. The project was based upon the application of AE testing for 
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flat-bottomed storage tanks and horrible ship disasters in the last several years and, the aims of the 
project were a) a permanent testing with an installed system, which will acquire the data during the 
shipping conditions and measure on-line the status of the structure and b) a spot-testing, which can 
be applied on ships in the harbour or on the anchor place before discharge.  
It was demonstrated that AE is able to detect “real corrosion sources” within ship tankers under 
normal shipping conditions (Fig.3). The spot testing was solved with a new multi-element sensor, 
which was able to detect but also locate the direction from the incoming AE wave. This was a 
further advantage of this project and the application of this sensor type shall also be used for tank 
testing on-shore. 
The project was finished in July 2006. Nevertheless, further investigations for ship corrosion 
become necessary, because the current technique acquires only those corrosion signals, which are in 
contact with liquid. A very important part for the integrity of a vessel is the deck, which at the 
moment cannot be checked [4]. 

4.2        Application of AE in civil engineering 

Problems with the acoustic emission method application to civil engineering are near to the above 
one. Similarly to the case of pressure vessels and storage tanks there are no rotary parts present here 
so there is not corresponding disturbance of signals and so its sensing is relatively easier. Even this 
field offers the vast territory of steel and steel concrete structures. Noteworthy development can be 
seen namely connected with needed monitoring the condition of namely alder structures with their 
lifetime ending now and so requiring the evaluation of their real condition. 
The bridge constructions are very costing and so the endeavour to prolong officially their operability 
time. With regard to safety risks it is quite necessary to control deeply their real technical condition. 
Classical visual control can be quite complicated - in the case of steel box girder bridges special 
breathing apparatus and lighting equipment is required and in steel-reinforced concrete structures 
internal corrosion cannot be imaged at all. 
AE monitoring offers a practical alternative to standard visual inspection with the monitoring of 
steel box-girder structures becoming increasingly accepted. The case of steel-reinforced concrete 
structures is even more problematic. Fractures identified in box girders can be verified through other 
NDT techniques but verification of fractures in steel reinforcement is more complex and can require 
the removal of structural concrete, which naturally is undesirable [9].  
In the following, we are going to remember newer contributions from the field of evaluating the 
bridge constructions. 
Laboratory of Cardiff University was appointed to monitor a box-girder bridge in South Wales [9]. 
It has a total span of approximately 300 m and is of composite construction, with a concrete road 
deck supported by four steel box-girder beams. Second opportunity to demonstrate the AE technique 
on a steel-reinforced concrete hinge joints monitoring of steel box-girder bridges by AE was less 
complex than monitoring concrete reinforced joints. Current techniques for locating and identifying 
damage in box girders are sufficient. However, further validation of field results, using visual 
inspection or other NDT techniques, is required to convince bridge authorities of the capabilities of 
AE. Results presented by R. Pullin, K.M. Holford et al. [9] have demonstrated the capabilities of 
AE to detect damage in bridge structures. Results have been complemented by laboratory testing 
that has been required to support and demonstrate findings to bridge authorities. 
The suitability of AE to monitoring of large concrete structures was presented also by T.Shiotani et 

al. [10]. The AE technique was used to characterize the structural condition of a concrete bridge. 
The evaluation of AE activity leads to information about any specific part of the structure that 
requires attention. Consequently, more detailed examination can be conducted once the target area is 
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selected. In this study, surface wave investigation was subsequently performed to detail the 
condition of the target area. This was the only one capable of real-time mapping of fracture 
processes. In addition to real-time source identification from the acquired AE signals, the energy 
level or “magnitude” of the detected signals can be evaluated, and provides immediate evidence of 
the degree of damage. A particular engineering advantage of the AE technique is its efficiency for 
global monitoring since a large and complex structure can be monitored with a limited number of 
sensors. Consequently, the most crucial part of the structure can be targeted with a more detailed AE 
monitoring for quantification of AE indices, or using other suitable techniques.  
The AE technique was initially used to select the most deteriorated area based on the number of AE 
events and the values of quantification indices like the Calm ratio and “Ib-value” (improved b-value 
analysis). The subsequently conducted ultrasonic examination exhibited very low velocities 
confirming that the area indicated by AE activity was actually deteriorated. This shows the potential 
of AE testing as a global monitoring for examination of large volumes using a limited number of 
sensors. Even if AE indices or parameters cannot be directly correlated with the degree of damage, 
they suggest which part of the structure needs further and detailed investigations. Subsequently, 
wave velocity measurements were conducted allowing a more general evaluation through the 
reported correlations between velocity and concrete quality. It is suggested that the combination of 
such stress wave techniques as AE and surface wave examination can assess the degree of damage 
of large civil structures that so far has been difficult to attain [10]. 
The third paper selected for this part of overview is the paper of research team (E.Proverbio, G. 

Campanella, V.Venturi) from University of Mesina [11]. In this case AE technique was used for 
damage evaluation of two severely deteriorated viaducts during proof loading. The viaducts, made at 
the end of the 1950’s in Sicily, consist of several spans. The rehabilitation project and the evaluation 
of the residual load-carrying capacity involves the solution of unusual problems arising during the 
degradation assessment step linked to the peculiar geometry and to the structural weakness of such 
constructions. For such structures, the main concern is the status of prestressing or post-tensioning 
cables. The evaluation of corrosion of the post-tensioning cables (usually grouted in ducts placed in 
box girder walls) required the use of new, but not yet well established, techniques such as those 
based on magnetic induction, while indirect techniques such as impact echo could locate grouting 
defects, but not give any information about cable conditions. The evaluation of mechanical 
characteristics and performance of the viaducts could be estimated on the basis of a dynamic 
behaviour analysis, whose main limit is however the definition of the right theoretical model. AE 
technique seems to be very promising in this field since it is not invasive, allows a volume 
evaluation and at the same time has the possibility to locate discrete defects.  
The AE application has proven effective to detect vibration phenomena produced by trucks crossing 
on the structure, and the intense AE activity recorded was connected to the residua stress in the 
structure induced by the post-tensioning system, while the events recorded during the first phase 
seems to be connected with the phenomena of internal rearrangement of preexisting defects. 
One of the main aspects that must be highlighted is that the great amount of hits has been recorded 
during transient phases (loading and unloading), while, at the maximum load, the structures 
remained almost silent. On the contrary, the energy of the AE events reached the maximum value at 
the intermediate loading. It is important to keep in mind that by considering the specific loading 
procedure, which considered the presence of asymmetric loads, the maximum displacements of all 
the measuring points of the side beams do not correspond to the maximum load applied. As a further 
evaluation of the degradation status of the viaduct, was carried out a relaxation ratio analysis. 
Relaxation ratio is defined as the ratio of the average energy during unloading phase to the average 
energy during loading phase. Considering that AE activity during the unloading process is generally 
an indication of structural instability, a relaxation ratio greater than one (relaxation dominant) 
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implies a defective structure. The application of the relaxation ratio analysis indicated the structural 
instability (relaxation dominant) of the both viaducts.  
Information concerning non-standard application of AE in the area of civil engineering was 
published by T.Shiotani and D.G.Aggelis [12]. In this case seismic tomography and acoustic 
emission were used in order to evaluate the repair effectiveness of deteriorated concrete structures 
which was repaired by means of grouting. The paper reports on the repair evaluation of a water 
intake diversion facility that was constructed 70 years ago. The concrete piers, which support the 
rolling gate, the most crucial part of the facility, exhibited deterioration. Referring to the repair 
record of the facility, both sides of the pier were replaced to the depth of 20 cm with new concrete 
20 years ago. Recently, the surface degradation became critical again; therefore damage 
investigation was performed by means of core sampling. Discrepancies of AE activity before and 
after repair indicated the repair effectiveness, specifically with employing damage indices of Calm 
and Load ratios. Additionally in order to quantify the recovery rate improved Calm and improved 
Load ratios are newly defined, with the consideration of the number of AE hits, and a lowered AE 
activity in the structure due to repair. 
At this place it is suitable to remind also the work implemented by our colleagues from Brno 
University of Technology – FCE Institute of Physics [13, 14, 15] which were presented on the 
previous conferences of Slovenian Society for NDT in Portoroz. The main area of interest of these 
works was the relation of acoustic emission and damage of prestressed concrete parts. 

4.3       AE aplications in area of diagnostics of machines with rotating parts 

The area of machines with rotation parts diagnostics belongs to very interesting, however very 
complicated possibilities of AE method application. First research works were implemented in the 
mid-sixties of 20th century (f.e. at the Space Division of the Boeing Company) and the main effort of 
the researchers was aimed at monitoring of creation and propagation of gearboxes and bearings 
damage. The real industrial applications are, however, even nowadays much less frequent than in the 
field of stabile installations (like pressure vessels, pipelines, bridges). 
To secure the availability of machines and facilities, the reaction to beginning damage must be as 
fast as possible. Thus, early detection of damage initiation is crucial to the quick planning and 
execution of reconditioning measures. One of the reasons for the slow take-up of AE applications is 
that traditional systems have incorporated methods of signal processing which are optimised for the 
characteristics of defect growth. Advances in signal processing techniques are now bringing AE to 
the forefront as a reliable method of gaining valuable information regarding the condition of 
machinery. AE offers a number of advantages over vibration analysis methods. Acoustic Emission 
waves propagate in all directions from the source whereas vibration is largely unidirectional. At the 
higher frequencies initially detected by the transducer, there are less effects due to normal running 
and process activities giving a clearer, more direct indication of the presence of a fault mechanism. 
It is much more effective on slow speed rolling element, plain and linear bearings, where traditional 
vibration techniques are difficult because of the poor signal to noise ratio at very low frequencies. 
Speed variations have little or no effect on the results 
Information about some results in the area of Monitoring of Transmission was a part of the earlier 
mentioned survey by C. Herve [3]. AE have been proposed to provide other alternatives and try to 
overcome the complexity of signals generated by machines and certain defects. The work carried out 
by CETIM intended to demonstrate the value of AE to detect defects on gear, and more specifically 
the initiation of the shelling. To achieve this, tests were conducted on a specific gear bench at 
CETIM, which led to degradation of gear teeth in a controlled manner and for which, monitoring of 
AE and vibration were conducted simultaneously. These projects are however still implemented 
only in laboratory conditions.  
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Experiments aimed at early fault detection of gear units were implemented at Institute of Materials 
Science, of the Leibniz Universität Hannover. The goal of the research described by  Ch.Scheer, W. 

Reimche and F.-W.Bach [16] was to develop new process chains, based on precision forging 
technology for the mass production of high performance components. The central point of the 
project was fixed by the diagnosis of components where the precision forged gear  wheels  were 
tested  in the gear test bench to analyze the running behavior and the develop- 

Fig. 4: Wavelets of reference vs.crack (above) and reference vs. pitting (below) [16]. 

ment of damages. In addition to the running and sound behavior the rate of wear and the 
development of damages have to be acquired and described by adapted measurements of accele-
ration and improved analysis techniques. In addition to the instrumentation with accelerome-ters one 
of the gearboxes was equipped with AE senzors. The exemple of results of measure-ment is plotter 
in fig. 4. The wavelet transform was used. The reference condition as well as the crack at a single 
tooth shows high amplitudes at about 100 kHz (resonance of the sensor, resp. the measurement 
chain). The crack is clearly visible by short-time pulses in the frequency range of 200-250 kHz. Six 
revolutions are displayed in the diagram and during each revolution there is a short-time excitation 
at 200-250 kHz when the damaged tooth comes into mesh. The behavior of pitting can be seen in 
Fig. 4, too. There is a much more broad-banded signal component visible over the whole frequency 
range up to 400 kHz, which lasts much longer than the excitation of the crack development. It is 
excited more than once per revolution because of the pitting development at several teeth 
simultaneously. When these teeth are in mesh the pitting propagates and AE signals are generated. 
Basic results: a) the analysis of AE signals allows an early detection of cracks in the tooth root 
because of the crack propagation before the teeth mesh is disturbed and the vibration behavior 
changes. b) The location of acoustic emission events enables the allocation to specific components 
inside the gearbox to improve the distinction between gear faults, run in effects, seizures, and roling 
element and bearing faults [16]. 
The problematics of possibility of evaluation of AE signals from gearbox operating in high noisy 
environment using waveform streaming approach was elaborated by D.Ozevin, J.Dong and others 

from PAC in their paper [17]. The application of waveform streaming is shown on detecting 
corrosion pitting on gear teeth under a high background noise environment. 
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Threshold and timing parameters are two fundamental factors that control arrival times and 
waveform signatures collected in an acoustic emission test. While this approach works successfully 
in many applications, recording the complete, continuous waveforms emitted from an AE test 
independently of threshold value is more appropriate for some specific applications. Applications 
such as those with high background noise or complex structures with numerous boundaries and 
interfaces are better served by continuously streaming with duration in the order of hundreds-of-ms 
instead of the traditional hundreds-of-µs-long AE waveforms. In these tests, a recently designed 
“integrated” AE-vibration sensor was used for collecting high and low frequency data while 
monitoring the condition of the gears. Recording the complete, continuous waveforms provided 
flexibility during post-processed data analysis, which can be implemented in real time during 
consecutive tests. The paper also presents the impact of the waveform streaming approach in terms 
of understanding threshold effects on waveform signatures, in the ability to set and analyze different 
digital filters, and in the extraction of low frequency vibration information [17]. The threshold-based 
approach creates a detection reliability problem for high noise, high hit-rate applications, such as 
monitoring of highly dynamic systems or process monitoring. Waveform streaming, recording 
complete, continuous waveforms, provides flexibility during post-test data analysis, such as, 
understanding signal characteristics without being influenced by threshold and timing parameters, 
and identifying damage emission frequency information. Additionally, governing vibration 
frequencies can be extracted using AE sensor if AE waveform length is sufficiently long to capture 
multiple revolutions. Waveform streaming can also be used to optimize the settings of threshold-
based data acquisition [17]. 
Evaluation of bearings presents one of the important research and application tasks which is solved 
at the Institute of Machine and Industrial Design of the Brno University of Technology. Our 
work is aimed before all on more exact evaluation of bearing lifetime and for these experiments we 
use also the AE method, which significantly improves our current procedures based on 
vibrodiagnostics [18, 19]. 

4.4       AE applications in area of mechanical technologies 

I will mention these applications of AE only briefly. The possibility of AE signal sensing was 
verified in the past mostly in the area of observation of machining technologies with the aim of 
creation of „intelligent tool“, which would on the base of sensing and evaluation of AE signal allow 
for automatic setting of machining parameters. Amount of published publications in this area has 
however decreased in the past years. 
Colleagues from Slovenia – J.Kek and J.Grum published [20] results of operational examinations, 
during which the correlation of AE signal with quality of laser cutting of a steel plates, which are 
frequently used in the production of automotive body components. In the course of laser cutting, 
continuous signals, which are related to the quality achieved of the laser cut, are measured. After 
laser cutting characteristic AE bursts in the specimen material, which are results of a thermal 
influence, can be detected. The presence of dross is an important indicator of poor quality of laser 
cutting.  
From the area of AE application in monitoring of technological operations in machine engineering, 
it is also suitable to note the concept of a forging support system, based on AE as an online 
monitoring and analysis technique, which was published recently by Islam El-Galy and 

B.A.Behrens from Institute for Metal Forming and Metal Forming Machines, Leibniz Universität 
Hannover [21]. The online process monitoring systems have been used on forming machines such as 
forging hammers or multi-stage presses for a good number of years. These systems typically 
measure forming forces, punch displacement or frame strains and compare them to learned target 
values trying to infer about the tooling or the product condition. In spite of the reached measurement 
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accuracy, these methods are not physically capable or not sensitive enough to express many types of 
the tooling failures or product damage. In the paper, the concept of a forging support system, based 
on AE as an online monitoring and analysis technique, was introduced. The proposed support 
system relies on a damage and failure diagnosis module. This diagnosis module combines different 
AE analysis and clustering and pattern recognition methods to infer about different types of damage 
or failures taking place during the forging operation. AE patterns recorded from error-free forgings 
produced on faultless undamaged dies serve as a reference for the comparison. In addition, patterns 
generated by samples with pre-induced damages or artificial defects, or AE patterns collected during 
the deformation under predefined faulty machine or process settings are used as reference to assist in 
analyzing the complex patterns, which will be obtained during real forging processes [21].  

5.      Conclusion 

Acoustic emission method has become an important part of industrial practice of NDT in many 
areas of science, research and technical practice. The aim of this paper was to highlight some of the 
areas, where the AE is used for evaluation of state of real constructions. Regarding to the vastness of 
applications, this overview is of course incomplete and subjective by the author. However, from the 
selected papers it is clear, that at present the method is applied before all in the area of operational 
tests of pressure vessels, storage tanks, reactors and pipelines.  Wide applications in civil 
engineering domain have also received acknowledgment from technical workers. A lot of work still 
remains to the researchers in the area of corrosion monitoring and notably at elaboration of 
methodology of monitoring of state and detection of eventual damage of gears, bearings etc. Despite 
that, even in this area, very interesting works have started to emerge, which gradually form the base 
for standard applications in transport technology, energetic plants, etc. Surely the work will continue 
in the area of research of possibilities of monitoring technological processes of machining, forming, 
splitting of material , etc., which would allow active control of conditions of  processing on the basis 
of actual state of the controlled process. 
An important precondition of AE application development is of course improvement of the AE 
signal sensing, further elaboration of mathematical procedures of signal processing and of 
improving of precision localization procedures. Another necessary precondition is finalization of a 
collection of standards, which will specify exact conditions of AE applications in further 
technological disciplines. 
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