
Penetrant testing (PT) — Levels 1, 2 and 3 
The penetrant testing training shall be in accordance with Tables 7 and 8. 

 

Table 7 — General content 
 

Content Level 1 (% of 

total duration) 

Level 2 (% of 

total duration) 

Level 3 (% of 

total duration) 

8.1 Introduction to terminology and history of 

penetrant testing (PT) 

3 4 8 

8.2 Physical principles of the method and 

associated knowledge 

3 8 9 

8.3 Product knowledge and capabilities of the 

method and its derived techniques 

1 1 3 

8.4 Equipment 12 8 8 

8.5 Information prior to testing 3 8 22 

8.6 Testing 12 12 4 

8.7 Evaluation and reporting 37 19 10 

8.8 Assessment 3 4 2 

8.9 Quality aspects 6 12 21 

8.10 Environmental and safety conditions 3 8 6 

8.11 Developments 0 4 2 

 

Table 8 — Penetrant testing (PT) — Levels 1, 2 and 3 
 

Content  Level 1 Level 2 Level 3 

8.1 

Introduction 

to terminology 

and history of 

penetrant 

testing (PT) 

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 

penetrant testing 

(PT) 

Definition X X X 

Applicability and limitations X X X 

Terminology  X X X 

8.2 Physical 

principles and 

associated 

knowledge 

concepts 

necessary for 

understanding 

the physical 

Penetrant 

systems 

Penetrant types X X X 

— Fluorescent X X X 

— Visible X X X 

Basis of fluorescent and 

absorption principles used in dye 

penetrants 

 

X  

Interactions between different 

dyes 
 

 
X 



principles of 

penetrant 

testing 

(physics) may 

be the object 

of a 

preliminary 

course 

Penetrant techniques X X X 

— Water washable X X X 

— Post emulsifiable X X X 

—  Solvent removeable X X X 

Emulsifiers X X X 

Cleaner X X X 

Developer X X X 

— Wet X X X 

— Dry X X X 

Properties and 

characteristics 

Physical basics of the method X X X 

Penetrant X X X 

— Viscosity X X X 

— Flashpoint X X  

— Bleed out X X  

— Capillarity X X  

— Superficial tension X X X 

— Contact angle X X X 

— Vapour pressure X X X 

Influence of material roughness  X X 

— Variable values of roughness 

(Ra + Rz) 

  X 

— Components with multiple 

roughness (i.e. foundry with 

machining) 

  

X 

Signal-to-noise ratio concept X X X 

Residual background noise 

(over/under washing risks) 

X X X 

Emulsification of penetrant X X X 

Cleaner X X X 

Developer X X X 

8.3 Product 

knowledge 

and related 

capability of 

the method 

and derived 

techniques 

 Test conditions X X X 

— Lighting in work and sur- 

rounding areas 

 X  

— Adaption to black light 

environment 

 X  

— Transition between bright 

and darkened areas 

 X  

Viewing conditions X X X 

— Performance of penetrant 

based on temperature 

 X  

— Role of adaptation to 

darkened environment 

 X  

— Cleanliness  X  

— Modulation (increase) of 

lighting and adaptation period to 

darkened environment according 

to age of inspector 

  X 

Technique selection  X X 

Technique application X X X 

8.4 Equipment Design and 

operation of 

penetrant 

Aerosol spray cans X X X 

— Compressed gas, liquefied 

gas, “atomization” 

 
 X 



installations and 

units 

Dip tanks X X X 

Electrostatic systems, fluidized 

bed 

 X X 

Semi-automatic systems  X X 

Automatic systems  X X 

Application X X X 

Light sources X X  

— Introduction to actinic blue  X  

— Physiological human factor 

knowledge of aspects related to 

lighting 

  X 

— Quality of LED products   X 

Measuring units X X  

— Basics of metrology  X  

— Metrological uncertainties   X 

Reference blocks X X  

— Minimum quality required 

for a reference photo 
 

X X 

Viewing conditions X X  

8.5 

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 

— Actinic blue   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  

— Differences between aqueous 

alkaline degreaser and water 

based/solvent 

 

X 

 

— Danger of borates and silicate 

in water-based cleaners — soaps 
  X 

Post-test documentation  X  

Instructions Preparation of written procedure   X 

Preparation of written 

instruction 
 X  

Documents   X 

Presentation of the standards, 

codes and procedures 
  

X 



8.6 Testing Preparation and 

performance of 

the test 

Performing inspection in 

accordance with written 

instruction 

X 

  

Supervision of personnel  X X 

Parameters Preparation of the parts and 

influence of the surface quality 

X X X 

— Surface preparation X X  

— Cleaning X X  

Technique  X X 

— Selection  X X 

— Correct use X X X 

Planning of the test  X  

— Grids  X  

— Coverage  X  

Detecting medium X X X 

— Correct use X X  

— Correct selection  X X 

Viewing conditions X X X 

Observation and indications X X  

Recording of discontinuities X X  

Reporting X X  

Interpretation of indications  X X 

Labelling and disposition of 

tested product 

 X X 

Cleaning of components X X  

8.7 Evaluation 

and reporting 

Test report Viewing conditions X X X 

Reference block No. 1  X X 

Reference block No. 2 X X X 

— Differences between 

progressive and non-progressive 

panels 

 

 X 

Statistical aspects of analysed 

parameters to revalidate 

penetrant use 

  X 

Verification of indication quality X X X 

— Use of reference photographs 

to validate visual conditions 
 X  

Report of simple welding, 

forging rolled products and 

casting imperfections 

X 

  

Other reference blocks used  X X 

Adjustment of test units batch 

test report 
 

X X 

Evaluation Report of discontinuities  X  

8.8 

Assessment 

Assessment of 

discontinuities 

Influence of manufacture and 

material 

 X X 

Depth  X X 

Width  X X 

Shape  X X 

Position  X X 

Orientation  X X 

ISO 9712 X X X 



8.9 Quality 

aspects 

Personnel 

qualification 

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 

instructions 
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 

Relevant 

standards 

 
   

8.10 

Environmental 

and safety 

conditions 

Chemicals Chemical handling (aerosols/ 

propellants) 

X X X 

Disposal X X X 

— Penetrant X X X 

— Developer X X X 

— Emulsifier X X  

— Soluble remover   X 

— Material of process excess 

removal 
X X  

— Active carbon method  X  

— Ultrafiltration method  X  

Material safety data sheet X   

Review of applicable NDT 

application and product 

standard 

  

X 

Accessories Violet and UV radiation hazards X X X 

Dangers of white lights X X X 

Electrical hazards X X X 

UV filters X X  

Vision considerations X X X 

Protective glasses X X X 

Human factors Extended stay in dark areas   X 

Role of breaks   X 

8.11 

Developments 

 Special installations  X  

Automotive installations  X  

Creative and innovative special 

installations 
  

X 

Tube installations   X 

 


