
Acoustic emission testing (AT) — Levels 1, 2 
and 3 

The acoustic testing training shall be in accordance with Tables 13 and 14. 

 

Table 13 — General content 
 

Content Level 1 (% of 

total duration) 

Level 2 (% of 

total duration) 

Level 3 (% of 

total duration) 

11.1 Introduction to terminology and history of 

acoustic emission testing (AT) 

1 1 2 

11.2 Physical principles of the method and 

associated knowledge 

8 12 14 

11.3 Product knowledge and capabilities of the 

method and its derived techniques 

11 12 12 

11.4 Equipment 14 16 13 

11.5 Information prior to testing 11 13 24 

11.6 Testing 42 18 14 

11.7 Evaluation and reporting 11 15 8 

11.8 Assessment 1 8 10 

11.9 Quality aspects 1 2 5 

11.10 Developments 0 3 8 

 

Table 14 — Acoustic emission testing (AT) — Levels 1, 2 and 3 
 

Content  Level 1 Level 2 Level 3 

11.1 

Introduction 

to 

terminology 

and history of 

acoustic 

emission 

testing (AT) 

History  X X X 

Purpose of NDT What is testing? X X X 

What is the purpose of NDT? X X X 

At what stage of life is NDT 

performed on a “product”? 

X X X 

How does it add value? X X X 

Who may carry out NDT? X X X 

Main NDT methods X X X 

Purpose of 

acoustic 

emission testing 

(AT) 

Definition X X X 

Applicability and limitations X X X 

Relevant 

standards 

ISO 12716 X X X 

11.2 Physical 

principles and 

associated 

knowledge 

Physical 

principles of 

acoustic 

emission testing 

sources 

(mechanism in? 

Relevant standards X   

General principles X   

Overview X   

Visual demonstration X   

Frequency range  X  

Source characteristics  X  



analogy to 

earthquakes) 

Effect of dislocation   X 

Effect of stress on the waves   X 

Modes of fracture   X 

Characteristics 

of Acoustic 

Emission testing 

Transient emission X   

Continuous emission X   

Amplitude X   

Frequency range X   

Effect of source dimension  X  

Effect of source velocity  X  

Source propagation  X  

Loading  X  

— Type of loading  X  

— Effect of repeated loading   X 

Kaiser effect X X  

— Overview X   

— In different materials  X  

Acoustic emission testing 

during hold periods 
  X 

Felicity effect   X 

Felicity ratio   X 

Sources of 

acoustic 

emission testing 

Metals X X X 

Composites X X X 

Other materials X X X 

Dislocation X X X 

Plastic deformation X X X 

Inclusions X X X 

Crack growth X X X 

— Critical and sub-critical 

crack growth 

X X X 

— Fatigue crack X X X 

— Ductile crack growth X X X 

Corrosion X X X 

— Stress corrosion cracking X X X 

Crack surface Friction X X X 

Leak X X X 

Mechanical friction X X X 

Loose parts X X X 

Non detectable sources X X X 

Others   X 

Wave 

propagation 

Types of elastic waves X   

Longitudinal waves X   

Transverse waves X   

Rayleigh waves X   

Lamb waves  X  

Wave parameters X   

Wave motion and velocity  X  

Mode conversion  X  

Reflection and refraction  X  

Wave Attenuation  X  

— Attenuation vs frequency   X 

Wave dispersion  X  

Diffraction   X 

Geometric effects  X  



Shadowing effects  X  

Anisotropic propagation   X 

Wave propagation in fluids   X 

Influence of fluids   X 

Source location One sensor location X   

Linear location with delta-t X   

Planar location with delta-t X   

Continuous emission X   

Algorithm details   X 

— Zone location (algorithm 

knowledge) 
 X  

Thin-walled and thick-walled 

structures 
 X  

Location uncertainty  X  

Three-dimensional location   X 

Guard sensors  X  

Cross-correlation   X 

Neighbourhood relations   X 

Accurate locations using 

analysis 
  X 

11.3 Product 

knowledge 

and related 

capability of 

the method 

and derived 

techniques 

Fields of 

application of 

acoustic 

emission testing 

Outline of different structures X   

— Pressure equipment  X  

— Storage tanks  X  

— Pipelines and piping 

systems 
 X  

— Machines   X 

— Other components   X 

Outline of different materials X   

Leak detection  X  

Loading possibilities   X 

— Influences of loading   X 

Fundamentals of 

material sciences 

and basic 

knowledge of 

mechanical 

properties 

Creep  X  

Welding  X  

Fracture mechanics   X 

Significant test for materials 

properties verification   X 

Pressure 

equipment 

Normal test performance of 

pressure equipment 
X   

Advantages and disadvantages 

of Acoustic emission testing 

on pressure equipment 

 X  

Differences between acoustic 

emission testing and other 

techniques 

  X 

Product 

standards and 

codes 

Outline of relevant standards 

associated with acoustic 

emission testing 

X   

Product standards, their 

influence on acoustic emission 

testing 

 X  

Directives for non-pressurized 

equipment 
  X 



Relevant standards associated 

with acoustic emission testing 
  X 

11.4 

Equipment 

Sensors Piezoelectricity X   

Construction X   

Frequency response X   

Wide-band and resonant 

sensors 

X 
  

Coupling and sensitivity X   

Integral electronics X   

Single ended/differential X   

Connectors X   

Cables X   

Adjustment methods  X  

Sensor selection  X  

Around-loop  X  

Temperature effects  X  

Acoustic impedance  X  

Wave guide  X  

Wave mode response aperture 

effect 
  

X 

Reciprocity adjustment 

(ISO/TR 13115) 
  

X 

Special sensors   X 

Shielding   X 

Impedance matching   X 

Noise susceptibility   X 

Simulated AT sources   X 

Preamplifiers Single ended/differential X   

Unit of gain (dB scale) X   

Electronic noise X  X 

Filters X   

— Filter types   X 

— Frequency filter selection  X  

Cable length effects  X  

Common mode rejection  X  

Signal saturation  X  

Input capacity   X 

Signal 

processing 

Acoustic emission testing 

parameters (ISO 12716) 
 X  

Energy (true, MARSE, 

alternative) 
 X  

Continuous signal X   

Transient signal X   

Background noise X   

ASL X   

RMS X   

Amplitude X   

Threshold X   

Single – vs multi-channel 

system 
X X  

Acquisition rate  X  

Waveform digitization  X  

Waveform recording   X 



Digital vs analogous signal   X 

System parameter definition 

and selection 
  

X 

Distribution techniques   X 

Spectral analysis   X 

Cascaded hits   X 

Continuous mode 

measurement 
  

X 

Industrial dedicated systems   X 

Source location 

processing 

Algorithm X X X 

— Overview X   

— Knowledge  X  

— Details   X 

— Selection  X  

Linear location X   

Zone location X   

Hit-sequence location X   

Planar location X   

Three-dimensional location  X  

Location uncertainty  X  

Guard channels  X  

Wave mode influence   X 

Neighbourhood relations   X 

Cross-correlation technique   X 

Factors affecting errors on 

location 
  

X 

Advanced signal 

processing 

External parameters X   

Distribution plots X   

Correlation plots X   

FFT  X  

Waveform feature extraction  X  

Timing considerations  X  

Pattern recognition   X 

Signal averaging   X 

Waveform recording for 

cross-correlation 
  

X 

Equipment 

adjustments 

Sensor verification in lab X   

Sensor adjustment in lab  X  

Acoustic emission testing 

system verification in lab 
X   

Acoustic emission testing 

system adjustment in lab 
 X  

Applicable standards  X  

Different adjustment 

procedures 
  X 

Fundamental of 

informatics 

Knowledge and use of 

computers 
X   

Knowledge of software  X  

11.5 

Information 

prior to test 

Information 

about the test 

object 

Identification or designation 

material 

X X X 

— Object to be tested X X X 

— Kind of manufacture X X X 

— Catalogue of defects  X X 



— Extent of test coverage X X X 

Test conditions 

and application 

of standard 

Accessibility  X X 

Infrastructure   X 

Particular test conditions  X X 

Application standard  X X 

Stage of manufacture or 

service life when testing is to 

be carried out 

  X 

Standards assigned to the test 

object 
 

X X 

Requirements of test 

personnel 
 

X X 

Acceptance criteria   X 

Technique and 

sequence of 

performing test 

Surface condition  X  

Surface preparation  X  

Post-test documentation  X  

Instructions Preparation of written 

procedure 
  X 

Preparation of written 

instruction 
 X  

Performing inspection in 

accordance with written 

instruction 

X   

Documents   X 

Presentation of the standards, 

codes and procedures 
  

X 

11.6 Testing Equipment set-

up 

Sensor placement X   

Equipment verification X   

Noise identification X   

— Noise elimination X   

Velocity and attenuation 

measurement 

X 
  

Location and simulated 

sources 

X 
  

Noise elimination X   

Factors affecting the selection 

of the test equipment 
 X  

Loading procedure and 

actions during the tests 
  X 

Test 

performance 

Loading procedure X X  

Actions during the tests X X  

Data acquisition 

and data display 

during test 

Data acquisition X   

Significance of the plots for 

data display (time-based, load-

based, location, correlation) 

X 

  

Comparison with the 

verification 

X 
  

Comparison with location of 

simulated source 

X 
  

Establishment of the 

acceptance criteria 
 X  

Selection of plots, correlation 

and distributions 
 X  



On-line evaluation   X 

Necessary 

actions during 

the test 

Stop criteria X   

Verification of on-line 

detected Acoustic emission 

testing sources by other NDT 

methods 

 X  

Interpretation of the relation 

between the acoustic emission 

testing source and the result of 

the adjoining NDT method 

  X 

11.7 

Evaluation 

and reporting 

Data display Time-based plots X   

Load-based plots X   

Parameter-based plots X   

Location plots X   

Distribution plots X   

Correlation plots X   

Acoustic emission testing 

source correlation 
 X  

Advanced data display 

(pattern recognition) 
  X 

Data 

interpretation 

Noise and other non-relevant 

identification 
X   

Acoustic emission testing 

behavior vs applied load 
X   

Post processing noise 

identification and filtering 
 X  

Source activity  X  

Advanced filtering processes   X 

Data evaluation Source severity  X  

Source criticality  X  

Advanced evaluation 

processes 
  X 

Documentation 

and reporting 

Documentation of the results X   

Report according to relevant 

standards 
 X  

11.8 

Assessment 

Product 

standards and 

acceptance 

criteria 

Implementation of the 

acceptance criteria into the 

testing instruction 

 X  

Implementation of the 

acceptance criteria into the 

testing procedure 

  X 

Interpretation of the 

acceptance criteria in product 

standards 

  X 

Acoustic 

emission testing 

source 

evaluation and 

test results 

Outline for the source 

validation 
X   

Relations between acoustic 

emission testing and physical 

sources 

 X  

Interpretation of connection 

between acoustic emission 

testing and physical sources 

  X 



Sophisticated data treatment 

techniques 
  X 

11.9 Quality 

aspects 

Personnel 

qualification 

ISO 9712 X X X 

Other NDT qualification and 

certification systems 
  

X 

Documentation Format and scope of working 

procedures 
  

X 

Qualification of NDT 

procedures 
  

X 

Authorizations (NDT 

instruction, procedures and 

personnel) 

  

X 

Developing written instruction  X  

Working correctly to written 

instruction 
X   

Traceability of documents  X X 

Reliability of measurements  X X 

Knowledge of 

applicable NDT 

application and 

product 

standards 

Correct technique selection  X  

Use of correct test parameters  X  

NDT method selection  X X 

Job specific training X X X 

Equipment verification X X X 

11.10 

Developments 

New 

developments in 

acoustic 

emission testing 

and associated 

NDT techniques 

New developments in the field 

of NDT (differences) 

  X 

 

 


