
Radiographic testing (RT) — Levels 1, 2 and 3 
The radiographic testing training shall be in accordance with Tables 1 and 2. (ISO/TS 25107:2019(E)) 

 

Table 1 — General content 
 

Content Level 1 (% of 

total duration) 

Level 2 (% of 

total duration) 

Level 3 (% of 

total duration) 

5.1 Introduction to terminology and history of 

radiographic testing (RT) 

3 1 1 

5.2 Physical principles of the method and 

associated knowledge 

15 10 15 

5.3 Product knowledge and capabilities of the 

method and it’s derived techniques 

15 15 20 

5.4 Equipment 25 20 25 

5.5 Information prior to testing 5 8 5 

5.6 Testing 30 25 2,5 

5.7 Evaluation and reporting 5 10 7,5 

5.8 Assessment 0 5 10 

5.9 Quality aspects 2 5 8 

5.10 Developments 0 1 6 

 

NOTE: Annex A of ISO/TS 25107:2019(E) provides guidance on the training process for advanced 

radiographic techniques. 

Table 2 — Radiographic testing (RT) — Levels 1, 2 and 3 
 

Content 
RT-F (Film) 

RT-D (Digital) RT-S 

(Radioscopy) 
Level 

1 

Level 

2 

Level 

3 

Level 

1 

Level 

2 

Level 

3 

Level 

1 

Level 

2 

Level 

3 

5.1 

Introduction to 

terminology 

and history of 

radiographic 

testing (RT) 

History  X X X X X X X X X 

Purpose of 

NDT 

What is testing? X X X X X X X X X 

What is the purpose of NDT? X X X X X X X X X 

At what stage of life is NDT 

performed on a “product”? 

X X X X X X X X X 

How does it add value? X X X X X X X X X 

Who may carry out NDT? X X X X X X X X X 

Main NDT methods X X X X X X X X X 

Purpose of 

radiographic 

testing (RT) 

Definition X X X X X X X X X 

Applicability and limitations X X X X X X X X X 

Terminology Electromagnetic radiation X X X X X X X X X 

Energy X X X X X X X X X 

Dose X X X X X X X X X 

Dose rate X X X X X X X X X 

Wavelength X X X  X X  X X 

Intensity X X X X X X X X X 

Dose rate constant X X X  X X  X X 

Activity X X X X X X   X 



Relevant 

standards 

See Annex B 
 

X X  X X  X X 

5.2 

Physical 

principles of 

the method and 

associated 

knowledge 

 

Concepts 

necessary for 

understanding 

the physical 

principles of 

radiographic 

testing 

(physics, 

mathematics) 

may be the 

object of a 

preliminary 

course 

General Structure of the atom X X X X X X X X X 

Electromagnetic spectrum X X X X X X X X X 

Sources of radiation and its 

properties: 
   

      

— X-rays X X X X X X X X X 

— Gamma rays X X X X X X X X X 

— Neutrons   X   X   X 

X-ray and gamma ray spectrum X X X X X X X X X 

Essential radiographic parameters:          

— Voltage X X X X X X X X X 

— Current X X X X X X X X X 

— Activity X X X X X X X X X 

Radiation filters  X X  X X  X X 

Focal spot X X X X X X X X X 

Dose X X X X X X X X X 

Dose rate X X X X X X X X X 

Dose rate constant X X X  X X  X X 

Attenuation 

of radiation 

General mechanism of interaction:          

— Photoelectric effect X X X X X X X X X 

— Compton effect X X X X X X X X X 

— Pair production X X X  X X  X X 

HVL, TVL and attenuation law X X X X X X X X X 

Hardening of radiation X X X X X X X X X 

Scattered radiation and build up 

factor 

X X X X X X X X X 

Filtering and collimation X X X X X X X X X 

X-ray fluorescence X X X X  X  X X 

Attenuation of neutrons and 

electrons 
  X 

  X   X 

Radiation 

contrast, 

noise 

Contrast, noise, granularity X X X X X X X X X 

Specific contrast  X X  X X  X X 

Scatter influence X X X X X X X X X 

Signal-to-noise ratio (SNR)    X X X X X X 

Contrast-to-noise ratio     X X  X X 

Unsharpness X X X X X X X X X 

Basic spatial resolution    X X X X X X 

Pixel size    X X X X X X 

Normalized SNR (SNRN)    X X X  X X 

Optimization 

of image 

quality 

Compensation principles:          

— Contrast vs SNR     X X  X X 

— Basic spatial resolution vs SNR     X X  X X 

— Local unsharpness vs SNR     X X  X X 

Scatter protection X X X X X X X X X 

Maximum/optimum X-ray voltage  X X  X X  X X 

Geometrical 

projection 

conditions 

Geometrical and inherent 

unsharpness 

X X X X X X X X X 

Geometrical magnification  X X  X X X X X 

Effect of magnification  X X X X X X X X 

Optimum magnification   X  X X  X X 



Difference between radiography 

and radioscopy 
 

X X  X X  X X 

Law of the squared distance X X X X X X X X X 

Image quality 

indicators 

Wire type X X X X X X X X X 

Step hole type X X X X X X X X X 

Plate hole type X X X X X X X X X 

Duplex wire type X X X X X X X X X 

Measurement of basic spatial 

resolution 
 

X X  X X  X X 

Converging line pairs   X  X X  X X 

Line pair gauges (MTF)   X   X   X 

5.3 

Product 

knowledge and 

capabilities of 

the method and 

its derived 

techniques 

General 

defects 

Processes overview:  X X  X X  X X 

— Casting  X X  X X   X 

— Forging  X X  X X  X X 

— Welding  X X  X X   X 

— Tube s and pipes  X X  X X   X 

— Wrought products  X X  X X  X X 

— Composite material  X X  X X  X X 

Types of discontinuities X X X X X X X X X 

Fracture mechanics   X   X   X 

Working load   X   X   X 

Material properties  X X  X X  X X 

Origin of defects  X X  X X  X X 

Evaluation  X X  X X  X X 

Influence on 

detectability 

Type of defect X X X X X X X X X 

Size X X X X X X X X X 

Orientation X X X X X X X X X 

Number of exposures  X X  X X  X X 

Beam direction X X X X X X X X X 

Geometric distortion        X X 

Increase in wall thickness  X X  X X  X X 

Thickness ranges for X and 

Gamma rays 
 

X X  X X  X X 

Number of exposures vs distortion 

angle (tubes and pipes) 
 

X X  X X  X X 

5.4 

Equipment 

Radiation 

sources —  

X-ray 

sources 

Standard sources:          

— Types of sources X X X X X X X X X 

— Stationary vs mobile X X X X X X    

— Construction and function of 

X-ray tubes 

X X X X X X X X X 

— Unipolar vs bipolar  X X  X X  X X 

Special sources  X X  X X  X X 

Generation of high voltage  X X  X X  X X 

Cooling X X X X X X X X X 

Handling X X X X X X X X X 

Parameters:          

— kV X X X X X X X X X 

— mA X X X X X X X X X 

— Spot size X X X X X X X X X 

Measurement of parameters  X X  X X  X X 

Radiation Container:          



sources — 

Gamma 

sources 

— Shielding X X X X X X    

— Classes of containers   X   X    

Transportation X X X X X X    

Source holder and capsula:          

— Handling and projection X X X X X X    

— Special design  X X  X X    

— Collimation X X X X X X    

Parameters:          

— Isotope type X X X X X X    

— Spectrum X X X X X X    

— Energy X X X X X X    

— Activity X X X X X X    

— Source size X X X X X X    

— Half life X X X X X X    

Film Construction: X X X   X    

— Latent image information origin X X X   X    

— Base, emulsion, silver bromide, 

grain size, grain form 

X X X   X    

— Photo process X X X   X    

Processing:          

— Properties of film systems X X X   X    

— Characteristic curve X X X   X    

— Film gradient, film contrast, 

speed 

X X X   X    

— Influence of film processing X X X       

— Sensitivity X X X       

— Granularity X X X       

— Detail perceptibility  X X       

Classification of film systems X X X       

Quality assurance with film test 

strips 
 

X X       

Film screens:          

— Type of screens X X X       

— Inherent unsharpness X X X       

— Intensifying effect X X X       

— Effect of filtering X X X       

— Screens for cobalt 60 and Linac X X X       

Working with exposure charts X X X       

Film 

development 

and dark 

room 

conditions 

Darkroom design X X X       

Manual vs machine development X X X       

Baths:          

— Different baths X X X       

— Quality assurance in the dark 

room 

X X X       

Developing process:          

— Principles X X X       

— Processing equipment, 

adjustment 

X X X       

— Checking X X X       

— Storage of unexposed films X X X       

— Darkroom light test X X X       



— Fog test X X X       

— Clearing time X X X       

— Tally sheet X X X       

Use of test film strips  X X       

Computer-

radiography 

(CR), 

Imaging 

plates 

Phosphor imaging plates:          

— Introduction    X X X    

— Design    X X X    

Imaging plate and CR-scanner    X X X    

CR system and classification     X X    

Quality assurance (phantom)     X X    

Exposure conditions    X X X    

Working with exposure charts    X X X    

Handling    X X X    

System selection     X X    

DDA’s Digital Detector Arrays (DDA):          

— Introduction    X X X X X X 

— Design    X X X X X X 

Indirect converting     X X  X X 

Direct converting     X X  X X 

CCD, amorph. Si, CMOS     X X  X X 

Detector adjustment     X X  X X 

Quality assurance     X X  X X 

Exposure conditions     X X  X X 

Handling    X X X X X X 

System selection      X   X 

LDA’s Line Detector Arrays (LDA):          

— Introduction    X X X X X X 

— Design     X X  X X 

Application areas     X X  X X 

Comparison to DDA’s     X X  X X 

Quality assurance (phantom)     X X  X X 

Exposure conditions and diagrams     X X  X X 

Handling     X X  X X 

System selection      X   X 

Intensifiers, 

fluoroscope 

Introduction      X X X X 

Design       X X X 

Application areas       X X X 

Quality assurance (phantom)        X X 

Exposure conditions and diagrams        X X 

Handling       X X X 

System selection         X 

Comparison to DDA’s        X X 

Film 

digitization 

Scanner design:          

— Camera based  X X       

— Line scanners  X X       

— Laser scanners  X X   X    

Quality assurance (phantom)  X X   X    

Handling, archiving  X X   X    

System selection   X   X    

Classification  X X  X X    

Accessories Equipment:          



— Lead letters and tape X X X X X X X X X 

— Holding magnets X X X X X X    

— Lead shielding, collimation, 

masking 

X X X X X X X X X 

— Rubber bands X X X X X X X X  

— Radiation protection equipment X X X X X X X X X 

Data 

acquisition, 

detector 

adjustment 

A/D interface    X X X X X X 

Computer structure:          

— Processor, memory, bus, disk    X X X X X X 

— Load and save of digital images    X X X X X X 

— I mage formats    X X X X X X 

Image integration:          

— On chip integration/frame time    X X X X X X 

— In memory integration/frame 

number 
   

X X X X X X 

— Optimum gain and latitude 

settings 
   

 X X  X X 

— Accumulation vs integration     X X  X X 

5.5 

Information 

prior to testing 

Information 

about the test 

object 

Identification or designation 

material: 
   

      

— Object to be tested X X X X X X X X X 

— Kind of manufacture X X X X X X X X X 

— Catalogue of defects  X X  X X  X X 

— Extent of test coverage X X X X X X X X X 

Test 

conditions 

and ap- 

plication of 

standard 

Accessibility  X X  X X  X X 

Infrastructure  X X  X X  X X 

Particular test conditions  X X  X X  X X 

Application standard  X X  X X  X X 

Stage of manufacture or service 

life when testing is to be carried 

out 

 

X X  X X  X X 

Standards assigned to the test 

object 
 

X X  X X  X X 

Requirements of test personnel  X X  X X  X X 

Acceptance criteria  X X  X X  X X 

Technique 

and sequence 

of 

performing 

test 

Surface condition  X X  X X  X X 

Surface preparation  X X  X X  X X 

Post-test documentation 
 

X X  X X  X X 

Instructions Preparation of written procedure   X   X   X 

Preparation of written instruction  X X  X X  X X 

Performing inspection in 

accordance with written instruction 
X   

X   X   

Presentation of the standards, 

codes and procedures 
  X 

  X   X 

5.6 

Testing 

Standard 

practice and 

evaluation 

standards 

Selection of technique:          

— Different exposure geometries  X X  X X  X X 

— Interpretation of images  X X  X X  X X 

— Evaluation of flaws  X X  X X  X X 

— Use of catalogues  X X  X X  X X 

— Measurement of flaw  X X  X X  X X 



dimensions 

5.7 

Evaluation and 

reporting 

Basic of 

evaluation 

Viewing conditions:          

— Room condition X X X X X X X X X 

— Viewing time X X X X X X X X X 

— Lapsed time after dazzling X X X       

— Luminance  X X  X X  X X 

— Density measurement X X X       

— Mach effect  X X       

Film illuminator:          

— Introduction X X X       

— Minimum luminance  X X       

— Homogeneity factor  X X       

Physical 

factors 

Eye sight  X X  X X  X X 

Adaption prior viewing  X X       

Evaluation of 

radiographs 

Verification of the image quality X X X X X X X X X 

Report of imperfections  X X  X X  X X 

Test report Complies with examination 

standard 
 

X X  X X  X X 

Conformed to test quality  X X  X X  X X 

Achieved test class X X X X X X X X X 

Achieved diagnostic coverage of 

test object 

X X X X X X  X X 

Digital image 

processing 

Image structure, quantization 

(bits and bytes) 
   

X X X X X X 

Basic operation:          

— Picture element (pixel)    X X X X X X 

— Grey value    X X X X X X 

Point operations:          

— Contrast    X X X X X X 

— Brightness    X X X X X X 

— Gamma correction    X X X X X X 

— Histogram     X X  X X 

— Look up table (LUT)     X X  X X 

Matrix operations, filters:     X X  X X 

— Smoothing, improvement of 

SNR 
   

 X X  X X 

— High pass, gradient     X X  X X 

— Edge enhancement, line 

extraction 
   

 X X  X X 

— median     X X  X X 

Measurement tools:          

— Adjustment     X X  X X 

— Line profile     X X  X X 

— Measurement of flaw length     X X  X X 

— Measurement of areas     X X  X X 

— Measurement of depth     X X  X X 

Correction of raw data:          

— Introduction     X X  X X 

— Linearization, LUT      X   X 

— Bad pixel interpolation      X   X 

Automated Principles     X X  X X 



image 

interpretation 

Binarization      X  X X 

Measurement of dimensions     X X  X X 

5.8 

Assessment 

Classification 

of 

imperfections 

Type  X X  X X  X X 

Size  X X  X X  X X 

Localization  X X  X X  X X 

Frequency  X X  X X  X X 

Influence of manufacture and 

material 
 

X X  X X  X X 

5.9 

Quality aspects 

Personnel 

qualification 

ISO 9712 X X X X X X X X X 

Other NDT qualification and 

certification systems 
  

X   X   X 

Documentati

on 

Format and scope of working 

procedures 
  

X   X   X 

Qualification of NDT procedures   X   X   X 

Authorizations (NDT instruction, 

procedures and personnel) 
  

X   X   X 

Developing written instruction  X X  X X  X X 

Working correctly to written 

instruction 

X 
  

X   X   

Traceability of documents  X X  X X  X X 

Reliability of measurements  X X  X X  X X 

Knowledge 

of applicable 

NDT 

application 

and product 

standards 

Correct technique selection  X X  X X  X X 

Use of correct test parameters  X X  X X  X X 

NDT method selection   X   X   X 

Job specific training  X X  X X  X X 

Equipment verification 
 

X X  X X  X X 

5.10 

Developments 

Special 

techniques 

Stereo radiography  X X  X X  X X 

Computed tomography (CT):          

— Introduction   X  X X  X X 

— Inspection geometry     X X  X X 

— 2D vs 3D      X   X 

— Reconstruction principles      X   X 

— Filtered back projections      X   X 

— Applications   X  X X   X 

— Requirements, limitations   X   X   X 

RT-F vs RT-D  X X  X X  X X 

 

Annex A — (informative) 
Alternative training hours for advanced radiographic techniques 

 

Table A.1 — Trainings times for RT-training (in hours) 

Technique Required certificate Level 1 hours Level 2 hours Level 3c hours 

RT-F Film 

None 40 80 + RT-F1 

traininga,c 

40 + RT-F1,2 

traininga,b 

RT-D 1 32 80 40 

RT-D 2,3 32 40 32 

RT-D 2,3 — 60c,d 32 

RT-D Digital 
None 40 80 + RT-D1 

traininga,c 

40 + RT-D1,2 

traininga,b 



RT-F 1 32 80 40 

RT-F 2,3 32 40 32 

RT-F 2,3, RT-S 2,3 — 60c,d 32 

RT-S Radioscopy 

None 32 32 + RT-S1| 

training 

32 + RT-S1,2 

traininga,b 

RT-F 2,3  32 32 

RT-D 2,3  32 32 

Key 

RT: radiographic testing method 

RT-F: for film technique 

RT-D: for digital technique (film replacement) 

RT-S: for radioscopic technique 

a1 Level 1 training not required if additional technical qualification can be proven (e.g. university). 

b1 Additional basic training and examination by ISO 9712 required and practical examination in level 2. 

c1 Direct access, only if additional technical qualification can be proven (e.g. university). 

d1 Direct access, only if certified in level 2 or level 3. 

 

NOTE ISO/TS 25108 provides requirements and recommendations for organizations providing training for 

non-destructive testing. 

 

Enough clean examination test samples need to be available. This includes test samples of different product 

sectors, step wedges, shielding materials, etc. 

 

If only one type of hardware is available for RT-D training, as DDA- or CR-systems for example, the training 

with one or both systems may be substituted by a virtual training with PC-based software modelling. 

 

The virtual training software should have the following functionality: 

 

— Input of different test objects (different material/geometry); 

— Selection and positioning of image quality indicators (ISO 19232, ASTM E 1025, E 1742); 

— Radiation sources: U/kV, I/mA, spectrum, source size, different gamma sources; 

— Exposure geometry: distances, radiation angles; 

— Detectors: DDA, CR, film basic spatial resolution, pixel size, photon noise, detector noise, efficiency; 

— Attenuation law and build up factor; 

— Data format: Input CAD files (e.g. *.stl), output 16-bit image data in TIFF, DICONDE or RAW. It is 

important that data be compatible with the used viewing software; 

— Image processing software in accordance with ISO 17636 -2: 2013, 7.9. 

 

Additionally, the following accessories should be available: 

 

— Different sets of IQIs (ISO 19232) for the used materials. 

— Several test samples relevant for the product sector. 

— Materials for masking and collimation. 

— Pre-filters with different thickness of different materials. 

— Step wedges of different materials suitable for generation of exposure graphs. 

 

Annex B — (informative) 
Useful references 

B.1 Radiographic testing 

B.1.1 ISO standards 

 



ISO 3999 ISO 5579 ISO 5580 ISO 10675-1 ISO 10675-2 

ISO 11699-1 ISO 11699-2 ISO 14096-1 ISO 14096-2 ISO 15708-1 

ISO 15708-2 ISO 16371-1 ISO 16526-1 ISO 16526-2 ISO 16526-3 

ISO 17635 ISO 17636-1 ISO 17636-2 ISO 19232-1 ISO 19232-2 

ISO 19232-3 ISO 19232-4 ISO 19232-5 ISO 5576 ISO 15708-3 

ISO 15708-4 ISO 20769-1 ISO 20769-2   

 

B.1.2 European standards 

 

EN 12543-1 EN 12543-2 EN 12543-3 EN 12543-4 EN 12543-5 

EN 12679 EN 12681 EN 13068-1 EN 13068-2 EN 13068-3 

EN 16016-1 EN 16016-2 EN 16016-3 EN 16016-4  

 

B.1.3 ASTM standards 

 

ASTM E94 ASTM E155 ASTM E186 ASTM E192 ASTM E242 

ASTM E272 ASTM E280 ASTM E310 ASTM E390 ASTM E446 

ASTM E505 ASTM E689 ASTM E747 ASTM E802 ASTM E1000 

ASTM E1025 ASTM E1030 ASTM E1032 ASTM E1114 ASTM E1165 

ASTM E1255 ASTM E1316 ASTM E1320 ASTM E1411 ASTM E1416 

ASTM E1441 ASTM E1570 ASTM E1648 ASTM E1647 ASTM E1672 

ASTM E1695 ASTM E1734 ASTM E1742/ 

E1742M 

ASTM E1814 ASTM E1815 

ASTM E1935 ASTM E1936 ASTM E2002 ASTM E2007 ASTM E2033 

ASTM E2422 ASTM E2445 ASTM E2446 ASTM E2597/ 

E2597M 

ASTM E2660 

ASTM E2663 ASTM E2669 ASTM E2698 ASTM E2699 ASTM E2736 

ASTM E2737 ASTM E2738 ASTM E2767 ASTM E2903  

 

B.1.4 ASME standards 

 

ASME BPVC Section V, Article 2 ASME BPVC Section V, Article 1 


