
Thermographic testing (TT) — Levels 1, 2 and 
3 

The thermographic testing training shall be in accordance with Tables 17 and 18. 

 

Table 17 — General content 
 

Content Level 1 (% of 

total duration) 

Level 2 (% of 

total duration) 

Level 3 (% of 

total duration) 

13.1 Introduction to terminology and history of 

thermographic testing (TT) 

1 1 1 

13.2 Physical principles of the method and 

associated knowledge 

1 2 1 

13.3 Product knowledge and capabilities of the 

method and its derived techniques 

3 0 2 

13.4 Equipment 15 9 13 

13.5 Information prior to testing 1 11 13 

13.6 Testing 30 26 18 

13.7 Evaluation and reporting 10 7 11 

13.8 Assessment 0 5 6 

13.9 Quality aspects 1 4 7 

13.10 Developments 0 1 5 

 

Table 18 — Thermographic testing (TT) — Levels 1, 2 and 3 
 

Content  Level 1 Level 2 Level 3 

13.1 

Introduction 

to 

terminology 

and history of 

thermographic 

testing (TT) 

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 

thermographic 

testing (TT) 

Definition X X X 

Applicability and limitations X X X 

Terminology  X X X 

13.2 Physical 

principles and 

associated 

knowledge 

Heat transfer Heat/temperature/energy X X  

Thermodynamic law X X  

Phase X X  

— Solid X X  

— Liquid X X  

— Gas X X  

Variations of temperature 

scale 

X X  



Heat conduction fundamentals X X  

— Fourier’s law X X  

Heat convection fundamentals X X  

— Newton’s law of cooling X X  

Heat radiation fundamentals X X  

— Plank’s law X X  

— Wien’s law X X  

— Stefan-Boltzmann law X X  

Evaporation X X  

— Introduction X   

— Fundamentals  X  

Infrared 

engineering 

Electromagnetic spectrum X   

— Definition of infrared range X   

Terminology X   

Emissivity X   

Reflectivity X   

Transmissivity X   

Absorptivity X   

Black body/grey body X   

— Selective radiator  X  

Kirchhoff’s law X   

Cavity radiation effect X   

Atmospheric window X   

Thermal property of materials X   

Emissivity of materials X   

Steady state/transient 

condition 

X X X 

Thermal diffusivity  X X 

Thermal contact resistance  X X 

Theoretical temperature 

estimation/calculation 
 

X X 

Absorption  X X 

— Atmospheric  X X 

— Various gas   X 

Lambert-Beer law  X X 

Methods for temperature 

measurement 
 

X X 

— With or without contact 

description of principle of 

different sensors 

 

X X 

Special emissivity of materials   X 

Photometry   X 

Geometrical optics   X 

13.3 Product 

knowledge 

and related 

capability of 

the method 

and derived 

techniques 

Principles of 

thermography 

Characteristic of 

thermography 

X X 
 

Technique based on detection X X  

— Adiabatic temperature field X X  

— Delamination/crack X X  

— Self-heating X X  

— Cavity radiation effect X X  

— Active metho d X X  

— Passive method X X  

— Qualitative thermography X X  



— Quantitative thermography X X  

 Selection criteria of technique  X X 

Other temperature 

measurement equipment and 

their measurement principles 

  X 

Adjustment X X X 

Thermoelastic 

stress measuring 

method 

Thermoelastic effect  X X 

Principle of the method  X X 

Lock-in technique   X 

Temperature difference 

imaging technique 
  

X 

Thermoelastic property of 

materials 
  

X 

Stress resolution   X 

Load frequency range   X 

Various flaws 

and their cause 

Electricity facilities/ electronic 

device 

X X 
 

Machinery X X  

Plant facility X X  

Buildings and structures X X  

Materials X X  

Design and construction of 

new materials (CFRP, GFRP, 

sandwich structures, etc.) 

  

X 

Capability of method, POD   X 

Combination of methods 

(different thermal loading de- 

vices, different NDT methods) 

  

X 

13.4 

Equipment 

Thermographic 

instrument 

Basic components and 

functions 

X 
  

Characteristic of sensors X   

— Quantum type X   

— Thermal type X   

Factors affecting emissivity X   

Minimum detectable 

dimension (MDD) 

X 
X  

— Spatial resolution X   

— Distance X   

Minimum detectable 

temperature difference 

(MDTD) 

 X X 

Minimum resolvable 

temperature difference 

(MRTD) 

 

X X 

Field of view (FOV) X   

Knowledge of Image 

processing 

X  
 

— Color palettes X   

— Frame averaging X X  

— Pixel correction X   

Signal process flow in 

instruments 
 X 

 



Mechanism and principle of 

sensors 
 

X  

Selection criteria of sensors  X  

— Bolometer  X  

— Thermocouple  X  

— Thermopile  X  

— Pyroelectric sensor  X  

Scanning method of sensors  X  

Measurement wavelength 

band 

 X 
 

— Short wavelength type  X  

— Long wavelength type  X  

Selection criteria of 

measurement wavelength 

band 

 

X 

 

Noise equivalent temperature 

difference (NETD) 
 

X 
 

Number of pixels  X  

Exposure time  X  

Dynamic range   X 

Standard specimen   X 

Accessories Filters X   

— Varieties and roles of 

filters 

X 
  

— Selection criteria of filters  X  

Varieties and roles of optical 

lens 

X 
  

— Selection criteria of optical 

lens 

 
X  

— Optics   X 

— Close-up lenses   X 

— Immersion lenses   X 

Varieties and roles of other 

accessories 
X   

— Emissivity of black paint 

and tape 
 

X  

— Selection criteria of 

infrared mirror 
 

X  

— Sensor window materials  X  

— Selection criteria of sensor 

window including 

antireflection coat 

  

X 

Dual band and dual color IR-

cameras 
  

X 

Thermal loading 

device 

Varieties X   

— Contact thermal loading X   

— Radiation heating X   

— Flash lamp heating/ step 

heating 

X 
  

— Electricity heating X   

— Other thermal loading 

devices 

X 
  



Selection criteria of thermal 

loading device 
 

X 
 

Thermoelastic stress 

measuring method 
 

X 
 

Efficiency   X 

Uniformity   X 

Reproducibility   X 

Safety   X 

13.5 

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 

13.6 Testing Test condition Environmental condition X   

Recognition of error factor X   

Recognition and correction of  X  

— Atmospheric absorption X X  

— Background radiation X X  

Instructions for transparent 

objects 

 X 
 

Automated testing in 

production line scanner 

 
 

X 

Control and adjustment of 

production process 
  

X 

FEM simulation for parameter 

expansion, prediction of 

results and reconstruction 

  

X 



Operation of 

infrared 

instruments 

Setting of emissivity X   

Knowledge of sensor 

correction 

X  
 

Understanding of spatial 

resolution 

X 
  

Face angle dependence of 

emissivity 

 
X  

— Setting of face angle X   

Temperature dependence of 

emissivity 

 
X  

— Selection of temperature 

range 

X 
  

— Setting of temperature span 

and level 

X 
  

Setting of frame time X   

Instructions for infrared 

mirror 

X 
  

Adjustment of focus X   

Reference object X   

Measurement of emissivity X X  

Wavelength dependence of 

emissivity 

X X 
 

Surface roughness dependence 

of emissivity 

X X 
 

Oxide film thickness 

dependence of emissivity 

X X 
 

Emissivity of quasi-blackbody X X  

Special cases Thermoelastic stress analysis 

(TSA) 
  

X 

Testing of semi-transparent 

materials 
  

X 

High temperature applications   X 

Measurements at high speed   X 

Gas detections   X 

Various flaws 

and their cause 

Electricity facilities X X  

Electronic device X X  

Machinery X X  

Plant facility X X  

Buildings and structures X X  

Materials X X  

13.7 

Evaluation 

and reporting 

Data processing Varieties and roles X   

Thresholding  X  

Averaging  X  

Background subtraction  X  

Subtraction  X  

Lock-in  X  

Motion compensation  X  

Trend processing  X  

Selection criteria of data 

processing flow 
 

X 
 

Recording Requirements X X  

Reporting Requirements X X  

 Characterization  X  



Interpretation of indications  X  

Evaluation of indications  X  

Use of 

complimentary 

ND T methods 

Interpretation of relevant 

standards and codes 
  

X 

Evaluation (conventional 

approach, validated metho d 
  

X 

Distinction defect/artifact   X 

Acceptance criteria   X 

Level of significant variation   X 

Storage and recording process   X 

13.8 

Assessment 

Evaluation and 

confirmation of 

test reports 

Application of acceptance  X  

— Criteria according to 

standards, codes and 

procedures 

 

X 

 

— Acceptance and 

classification criteria 
  

X 

— Significance of 

discontinuities 
  

X 

— With and without codes 

and standards 
  

X 

13.9 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  

ND T method selection  X X 

Job specific training X X X 

Equipment verification X X X 

13.10 

Developments 

General 

information 

 
 X  

Newest 

developments 

Industrial applications   X 

Scientific applications   X 

 

 


