
Course Outline

Course Name: CGSB Liquid Penetrant Testing (PT) Level 2

Course Description

The CGSB Liquid Penetrant Testing (PT) Level 2 course is a sensitive, portable, and cost-effective 
NDT method used to detect surface-breaking defects. It enhances visual inspection and applies 
to various components such as castings, forgings, and weldments. The course covers the basic 
principles, processing, system controls, equipment, inspection procedures, and standards for 
penetrant testing. Students will gain both theoretical knowledge and practical skills, including 
applying techniques and writing work instructions for different testing scenarios. Completion of 
the course prepares students to meet NRCan and CAN/CGSB-48.9712 requirements. Before 
enrollment, students must complete the Math requirement and pass the Materials and 
Processes examination.

Course Duration

Total 40 hours  (60% Theory + 40% Practical)

Delivery Method

Training takes place at A. I NDT Labs Training Facility, located at #3120-580 Nicola Avenue, Port 

Coquitlam.

Course Curriculum



Section Subject

1.Introduction 1.1 History and Discovery of Non-destructive Testing and 
Liquid Penetrant Testing

1.2 Purpose of Liquid Penetrant Testing

At what stage of the life of a “product” is NDT 
performed?
How does it add value?
Responsibilities of each level of certification.
NRCan NDTCB Code of Conduct

1.3 Basic principles of PT

1.4 Capabilities and limitations of PT

1.5 Types of liquid penetrants commercially available

1.6 Terminology associated with PT

2.Liquid Penetrant Processing 2.1 Preparation of parts

2.2 Application of penetrant to parts

2.3 Removal of surface penetrant

2.4 Developer application and drying

2.5 Inspection

2.6 Interpretation and evaluation of penetrant indications

2.7 Reruns

2.8 Post-cleaning

2.9 Maintenance of accurate records

3.Selection of Liquid Penetrant 
Test method

3.1 Selection of the Liquid Penetrant Test method

3.2 Comparison between methods

3.3 Water-washable penetrant

3.4 Post-emulsifiable penetrant

3.5 Solvent-removable penetrant

4.Liquid Penetrant Testing 
Equipment

Aerosol spray  cans
Dip (Immersion) installations
Brushing
Sparying
Electrostatic systems



Semi-automatic and automatic systems

4.1 Liquid Penetrant Test Units

4.2 Lighting for Liquid Penetrant Testing

Classifying UV: A, B, C

4.3 Operation of equipment

4.4 Care of equipment

4.5 Calibration of equipment

4.6 Health and safety precautions in Liquid Penetrant 
Testing

UV Safety

5.Liquid Penetrant Materials 5.1 Qualification of penetrant testing materials

5.2 Penetrant-Fluorescent and Visible Dye

Physical and general properties
Viscosity, capillarity, surface tension, and contact 
angle
Bleed-out rate
Flash point

5.3 Emulsifier-Hydrophilic and Lipophilic

Emulsification of penetrant

5.4 Developers

Dry powder developers
Wet Developers
Non-aqueous developers

5.5 Contamination

5.6 Performance tests

Fluorescent penetrant brightness
Water content in water-wash penetrants
Emulsifier working concentrations
Developer performance testing

6.Discontinuities detected by 
Liquid Penetrant Testing

Primary processes and related defects
In-service defects



7.Interpretation and Evaluation 
of Indications

7.1 Vision:

Anatomy of the eye,
Understanding the mechanics of vision: rods and 
cones
colour perception
Vision limitations, scotopic and photopic vision
Personnel dark adaptation, visual acuity, and viewing 
time

7.2 General

Reasons for indications
Appearance of indications
Time for indications to appear
Persistence of indications

7.3 Factors affecting the detectability of indications

Penetrant used and penetrant contact or dwell time
Wash, emulsification, and developer dwell times
Prior processing
Part cleanliness
Background fluorescence
Defect type, depth, width, length, shape, position, 
orientation, and location on the part
Technique used
Amount of ambient visible light and intensity of UV-A 
light

7.4 Non-relevant and false indications

7.5 Evaluation Techniques

Use of standards
Need for standards and references
Comparison of known with unknown
Specifications and certifications
Comparison techniques

Part type and size
Handling and processing large parts
Processing multiple small parts in baskets
Processing parts with threaded areas
Processing parts with internal passages

Defect appraisal
History of part
Manufacturing process



Possible causes of the defect
Use of part
Acceptance and rejection criteria
Use of UV-A light videoscope or borescope 
inspection equipment
Use of tolerances

8.Human Factors Affecting 
Quality of Testing

Factors that may influence work related behaviour.

8.1 The inspector’s health

8.2 The inspector’s mental attitude and any fatigue

8.3 Understanding the important role of inspection

(e.g. thoroughness, carefulness, and vigilance)

8.4 What influences the inspector’s probability of detection

8.5 Understanding the NRCan NDTCB Code of Conduct

9.Standards, Codes, 
Specifications and Reports

9.1 Standard CAN/CGSB-48.9712, Certification Scheme

9.2 Standards, specifications, and codes

Interpretation of standards, specifications, and codes
Defining the scope of the examination
Definition of acceptance criteria
Establishing specifications
Technical evaluation of given specifications

9.3 Reports

Establishing reports
Technical estimation of reports
Technical evaluation of reports
Implementation of corrective actions

10.Special Methods and 
Applications

10.1 Reversed fluorescence method

10.2 Super bright fluorescence method

10.3 Self-developing method

10.4 Plastic film developers

10.5 Leak testing

11.Mechanized Scanning using 11.1 Television type scanners



Television or Laser Systems 11.2 Laser type scanners

12.Control of Pollution from 
Waste Penetrant Materials

12.1 Disposal of waste chemicals and water:

Penetrants
Emulsifiers
Developers
Waste water

Disposal is regulated by provincial and federal regulations.

12.2 Methods for control of pollution

Active carbon method
Ultrafiltration method
UV radiation

13.Industrial Materials and 
Manufacturing Processes 
Relevant to Penetrant Testing

13.1 Indications, discontinuities, inherent, processing, and 
service flaws

14.Other NDT Methods 14.1 Certification and accreditation of NDT facilities

15.Creating a Written Instruction 15.1 Ability to prepare a detailed NDT instruction providing 
written step-by-step information on the testing of a 
sample and to prove the instruction by application

Overview:

The requirements of test personnel
Safety Precautions

Identification or description of test specimen:

Surface condition
Object to be tested
Kind of manufacturing
Extent of test coverage

Test conditions and application:

Accessibility
Equipment, calibration standards, and accessories
Particular inspection stage

Technique and sequence of performing the test:



Surface preparation
Order of inspection
Report of finding size, location
Post-test operations

16.Creating a Written Procedure 16.1 Ability to prepare a detailed NDT procedure whose 
content would include the following:

Scope
Reference documents
Definitions
Safety precautions
Personnel qualification and certification
Part/Product identification and datums
Surface preparation
Extent of inspection
Equipment details, calibrations, and checks
Inspection technique
Results assessment, flaw characterization, 
interpretation, and evaluation against acceptance 
criteria
Noncompliance and disposition
Reporting
Tables, figures, and appendices

What to bring

Students are required to bring a scientific calculator, pens, pencils, and a ruler to class. For lab 

sessions, safety shoes (Steel-toed) and long pants are mandatory for safety.

Instructor

Our company has five certified instructors, each holding CGSB/CWB Level 2 and Level 3 

certifications and P.Eng. designation in their respective NDT methods. They bring extensive 

industry experience and practical knowledge to ensure high-quality, professional training.

Entrance requirement



1) Majority

The age of majority requirement comes into effect for the date of certification issuance, not the 

application submission date.

*All participants must submit a copy of their ID to verify their legal age.​

2) English Proficiency

Participants from abroad must demonstrate English proficiency to ensure successful participation 

in the course. Acceptable proof includes:​

CLB minimum 6, or

Completion of a high school or post-secondary program in a country where English is the 
primary language (transcripts may be accepted).

3) Pre-requisites

In order to take the CGSB PT course, all participants must provide evidence of completion for the 

following subjects;

(1) Math for NDT

Participants shall demonstrate that they have completed Math. This can be achieved by submitting 

proof of completion using one of the following methods:

Transcript of Math for NDT exam at AEC or

Transcript of Math for NDT exam at RTO

(2) Materials & Processes

Transcript of a minimum of 32 hours of the Materials  & Processes course at RTO or
The transcript shall indicate that they have scored 70% or higher

Student Evaluation

1) Attendance

If a participant does not attend the course at least once, they cannot pass the course even if they 

receive a passing grade.

2) Quiz



The instructor may administer two quizzes throughout the course.

3) End-of-Course Exam

The end-of-course exam is administered after the completion of the entire course.

4) The Final Grade

The participants must achieve a passing grade (>= 70%) on the final examination for certification.

Remediation policy

If the students fail the final course exam, he/she may re-take the one-time repeat exam in 2 
weeks.

The students who achieve a failing grade of 60% or above may apply to attempt a repeat exam 
immediately.


