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Abstract. Technological advances in the NDT industry are driven by more complex 
software and more advanced and faster hardware, becoming available almost on a 
daily basis.  The speed of implementation very seldom facilitates proper evaluation 
and validation processes in order to assess the apparent benefit to industry and to 
quantify the improvement in inspection reporting, with the next ‘solution’ available 
in the blink of an eye.  
 The rate of development far outstretches the knowledge transfer and proper 
understanding of the technique, thus limiting the full use and optimisation of the 
method or technique and reducing the NDT method / technique development rather 
to a product specific application as opposed to an advance in NDT application. 
 Recent advances in digital radiography, ultrasonic phased array and eddy 
current phased array is only more recently filtering through to the NDT technician, 
with further advances already made once the technician has grasped the concept 
thereof. 
 This paper addresses the following issues from the NDT Technicians point of 
view: 
 1) Old school calibration practices vs new semi-automated calibration and 
verification. 
 2) What influence do technical advances have on the identification and 
characterisation of indications?  Do they compare with ‘old school’ result? 
 3) What is the impact on productivity and what parameters are influenced? 
 4) Does the ‘one button’ approach compensate for the lack of understanding of 
the technique? 
 5) ‘Bad in = Bad out’, what parameters are crucial to ensure the quality of 
technical advanced methods and how can they be verified, validated and confirmed? 

Introduction  

           The ever increasing growth and progress in our society which is attributed to human 
advancement and a need of speedy delivery of results has led the NDT industry to a 
persistent search for better and improved ways of performing inspection. In a mission to 
meet these unescapable demands, the industry has dropped important abilities that aided in 
delivery of good quality inspection results. 
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            In the developing countries like mine, South Africa, there are certain 
misconceptions and misunderstandings in the industry about advanced non-destructive 
testing methods. One of them is the use of advanced NDT machines is a solution to find all 
types of discontinuities without the involvement of properly trained personnel. An 
overlooked fact is, if the eye of an operator is not trained to see a discontinuity, or, if the 
operator does not have in-depth understanding of the method the machine can solve the 
problem by itself.   
            Aristotle wrote, “All advancement in society begins with the development of the 
young.” NDT is a “hands-on” technology. Quality time needs to be taken to ensure transfer 
of skill and knowledge to the next generation, but, if this role is not undertaken by 
knowledgeable individuals, then, standards of inspection will be compromised. A major 
ingredient in the effectiveness of a non-destructive test is the personnel conducting it and 
their level of discipline and dedication they put in their work. 
            A point that I think needs clarity though about this paper is that it is not demeaning 
new developments in NDT industry, but, it highlights the oversight of good inspection 
qualities as we embrace improvements in technology.   
            As projected by the charts below, it is evident that advanced NDT equipment 
procurement and usage will constantly increase. A question that we must ask is, these 
inevitable changes are they eliminating valuable abilities as far as quality is concerned? 
Without hesitation I believe that as we embrace new technology it does not mean we have 
to discard old good principles. 
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Explanation of key words as used in this paper 
 

1. Operator                -    Operator of automated NDT machine 
2. Technician            -    Qualified Level 2 
3. NDT Personnel     -    Non-Destructive Operator and Technician 
4. NDT Method        -    Specific Non-Destructive method e.g. UT; RT; ET  

 
 
1. Old school calibration practices vs new semi-automated calibration and    
    verification. 

1.1 Accuracy of Calibrations  

           Before attempting to answer the above questions (under the abstract) we need to first 
give credit to people that are always bringing into the industry new and improved ways of 
performing inspection. Acknowledgement needs to be given also to all the NDT personnel 
who are in the field trying their best to deliver good inspection results under difficult 
working circumstances. 
           In the application of an NDT method there are many factors that can influence 
whether or not the inspection will result in the correct decision as to the absence or 
presence of a flaw. In general, NDT comprises the application of a stimulus to a structure 
and the interpretation of the response to the stimulus. Repeated inspections of a specific 
flaw can produce different magnitudes of stimulus response because of minute variations in 
setup and calibration. This variability is inherent in the process. Different flaws of the same 
size can produce different response magnitudes because of differences in material 
properties, flaw geometry, and flaw orientation. The interpretation of the response can be 
influenced by the capability of the interpreter (manual or automated), the mental acuity of 
the inspector as influenced by fatigue or emotional outlook, and the ease of access and the 
environment at the inspection site. All these factors contribute to inspection uncertainty and 
lead to a probabilistic characterization of inspection capability. [1] 

           To eliminate most of the errors stated above regardless of using old or new ways of 
inspection what is of paramount importance is the accuracy of machine set-up before 
performing inspection. The output of results as displayed on the machine screens chiefly 
depends on the input of information in the machine. It will be an added challenge if the 
operator does not have in-depth knowledge of the method. In most cases an error can be 
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realised when unusual information is noted or read on the screens and a necessary 
corrective measures can be taken.  
 
 
2. What influence do technical advances have on the identification and 
   characterisation of  indications? Do they compare with ‘old school’ result? 

2.1 What influences flaw characterization?   

           The fact that must be appreciated about advanced NDT techniques is the detailed 
information that they offer about the presence of flaws. But, it always comes back to the 
personnel conducting the inspection whether or not he or she is conversant in the method. 
Training of   NDT personnel is a crucial part and a main ingredient in trying to eradicate 
bad elements within the NDT industry. The strategy of getting the trainees on board, 
exposing them into the sphere of inspection for a considerable period of time and embroil 
them with experienced personnel it can facilitate knowledge transfer and impartation of 
required skill into the next generation. It will be more helpful when the mentorship happens 
before and after attending the NDT lessons. Advancement in NDT begins with the learning 
and practice of values.  
           Our training manuals, qualification and certification of NDT personnel should also 
change to incorporate new developments in the industry. New values must be learned. We 
learn values in three different ways, which are:-Taking instruction, Studying and Practice. 
[2] 

2.1.1 Taking instruction  

           Taking instruction is the fundamental first step of learning. Difficulties in this area 
can impact how the duties will be executed. Whether it involves reading or listening to the 
instructions, it is important to understand the conveyed message.      
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2.1.2 Studying 

           There is no substitute for knowledge. The more informed the operator in the field      
better it will be for the industry. Being informed in the NDT method and conducting 
research constantly helps in maintaining growth and the ability of making sound decisions 
when the need arises. As part of the lessons to be included in the studies it should be related 
matters that will enhance the elegance of the inspection. Examples of lessons that can be 
added can include the art of writing a good report and communication skills. This means 
the minimum training period stipulated in documents like ISO 9712 and SNT-TC-1A 
should be reconsidered. 

2.1.3 Practice  

           Putting information into action and repeatedly practicing with samples that have 
embedded flaws will help to build self-confidence. Although there are no flaws that will 
appear exactly the same way all the time, strong mental picture however will be built in the 
mind of an operator, thus, help him to execute more careful judgement of information that 
is displayed on the screen as inspection is being performed. Working together with 
experienced personnel that will give on-going advice when a cumbersome situation occurs, 
will increase confidence of a trainee. 

 
3. What is the impact on productivity and what parameters are influenced? 

 
3.1 What is the impact of advanced NDT methods on productivity? 

           Times are changing, speed of technology and delivery of results is improving. The 
demand on high technology machineries is increasing. The fact that cannot be discarded is 
a need to improve constantly is necessary.  
           Even if we face all these changes in our society it is important to harness the 
qualities that advocate the existence of inspection. The attributes that cannot be changed 
with changing technology is a quest to maintain a good standard when performing 
inspection, integrity, self-discipline and diligence of the personnel. These attributes can 
never be compromised no matter how productive we want be. 
           The biggest enticement in the field is that when technology is eminent a need to do 
basic training in NDT itself is no longer necessary, and the interpretation of results is left to 
a machine, and thus, the only thing that the operator will do is to collect data. Inspection 
cannot be reduced to a machine driven technology only. Active input of personnel is 
required to get both high productivity and good quality results.  
 
 
4. Does the ‘one button’ approach compensate for the lack of understanding of the  
    technique? 
 
4.1 Understanding of the technique? 

           As it has been explained in section 2, a need to undergo proper training and 
understanding of the principle of NDT method used forms a good starting point in 
understanding the technique.  Oversight of these issues will lead to degrading a method to 
an insignificant tool that cannot be relied upon.  
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5. ‘Bad in = Bad out’, what parameters are crucial to ensure the quality of technical         
     advanced methods and how can they be verified, validated and confirmed? 
 
5.1 Quality of technical advanced methods 
 
           All NDT methods have inherent problems. These problems the operator must know 
and be able to deal with them as they are presented. It all comes down to the quality of 
training received which is explained in section 2 and attributes mentioned in section 3. 
           Combination of these variables in inspection will ensure high reliability of the NDT 
method. If change has to be endorsed as far as quality is concerned the manner in which we 
present training has to change to suit new developments.  
  

6. Conclusion   

 Self-discipline is the core of this paper. Without it NDT will be reduced to unreliable 
technology no matter how advance the method is.  Improving and maintaining the attributes (quest to maintain a good standard of 
performing inspection, integrity, self-discipline and diligence of the personnel) is a vital 
part in delivery of good inspection results.  Good mentorship for newcomers in the NDT industry is necessary to pass the baton to 
next generation.  Training manuals in NDT training institutions should incorporate lessons on new 
developments.  
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