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1.0 
General Theory 

Candidates for this exam will already hold UT 
Welds Level 1. Refer to CC-UT. 

Candidates for this exam will already hold UT 
Welds Level 2. Refer to CC-UT. 

Not Presented. 

2.0 
Sector Specific Theory 

2.1 Background to the Importance of the 
TOFD Technique.  
2.2 History of TOFD Development.  
2.3 Principles of TOFD.  
2.4 Diffraction Process.  
2.5 Basic TOFD Set-up.  
2.6 Types of TOFD Scan.  
2.7 Summary of Advantages and 
Disadvantages of TOFD, including 
limitations.  
2.8 Basic Hardware.  
2.9 Advantage of Digital Recording.  
2.10 Digitisation of the Analogue Ultrasonic 
Signals.  
2.11 Amplitude.  
2.12 Sampling Rate.  

As level 1, but in addition:  
 
2.67 Flaw Sizing with the Pulse Echo 
Technique.  
2.68 Comparison of Flaw Sizing Accuracy 
for Different Techniques.  
2.69 Angular Variation of Diffraction 
Signals.  
2.70 Effect of Change in Probe Separation 
and Importance of Calibration with Lateral 
and Back Wall Signals.  
2.71 Change in Probe Separation.  
2.72 Importance of Calibration.  
2.73 Error due to Variations in Couplant 
Depth.  

Not Presented 



 

AFRICAN NDT CENTRE 

COURSE CURRICULUM  
TIME-OF-FLIGHT-DIFFRACTION TESTING LEVEL 1, 2 and 3 

Doc No : CC-TOFD 
Issue : 2 
Date   : 01.07.2024 
Page      : 2 of 4 

 

 
Aligned with PCN/GEN Appendix C4 iss 3  

2.13 Selection of Frequencies for Filtering.  
2.14 Amount of Data collected during an 
Inspection.  
2.15 Grey scale imaging and B-scans.  
2.16 Signal Averaging.  
2.17 Pulse Width Control.  
2.18 Software.  
2.19 On-line.  
2.20 Analysis and Off-line Facilities. 
2.21 Precision and Resolution.  
2.22 Beam Spread Considerations.  
2.23 Basics for Calculation of Beam Spread.  
2.24 Example of Selection of Number of 
Scans for an Inspection.  
2.25 Choice of Probe Angle.  
2.26 Transducer size and frequency.  
2.27 Choice of Probe Centre Separation.  
2.28 Calibration of Setting of Gain.  
2.29 Digitisation Rate.  
2.30 Signal Averaging and Pulse Width.  
2.31 No Signals – common faults.  
2.32 Manual versus Mechanical Scanning.  
2.33 General.  
2.34 Manual Scanning.  
2.35 Mechanical Scanning.  
2.36 Sampling Interval.  
2.37 Summary of Choice of Parameters for 
TOFD Scan.  
2.38 Introduction.  
2.39 Timing Errors.  

2.74 Error due to Variations in Surface 
Profile.  
2.75 Velocity Error.  
2.76 Index Point Migration Errors.  
2.77 Other Errors.  
2.78 Multiple Arcs.  
2.79 Procedure Writing.  
2.80 Equipment and Probe Checks.  
2.81 Equipment Checks.  
2.82 Screen Height Linearity.  
2.83 Amplitude Linearity.  
2.84 Time Base Linearity.  
2.85 Probe Index Emission Point.  
2.86 Beam Angle. 
2.87 Beam Spread.  
2.88 TOFD Combined Probe Delay.  
2.89 Sensitivity.  
2.90 Resolution.  
2.91 Probe Checks.  
2.92 Material Velocity Measurement.  
2.93 Probe Frequency.  
2.94 Probe Pulse Length. 
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2.40 Near Surface Problems.  
2.41 Off-axis Error and Back Wall Blind 
Zone.  
2.42 Off-axis Depth Error.  
2.43 Back Wall Blind Zone.  
2.44 Errors in Couplant Thickness, Surface 
Height Variations and Velocity.  
2.45 Large Grained Materials.  
2.46 Overall Errors and Monitoring Growth 
2.47 Overall Errors.  
2.48 Monitoring Defect Growth.  
2.49 Data Assessment – flaw 
characterisation.  
2.50 Shear Waves.  
2.51 Pores and Slags in TOFD Records.  
2.52 Internal Cracks.  
2.53 Upper Surface Breaking Cracks.  
2.54 Lower Surface Breaking Cracks.  
2.55 Effect of Changing Defect Profile.  
2.56 Weld Root Flaws.  
2.57 Check Transparency. 
2.58 Transverse Flaws.  
2.59 Analysis Software.  
2.60 Linearisation.  
2.61 Lateral/Back Wall Straighten and 
Removal.  
2.62 Parabolic Cursor.  
2.63 Synthetic Aperture Focusing 
Technique (SAFT).  
2.64 Split Spectrum Processing.  
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 Note 1: TOFD Level 3 courses not available through ANDTc. 

2.65 Curved Surface.  
2.66 Complex Geometry. 
 


