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Abstract 
Since late 2013 an English taught NDT master course is run at Dresden International University (DIU), the 
privatised advanced training subsidiary of Dresden University of Technology (TU Dresden). Along a two years 
course students are trained in the fundamentals of materials, mechanics, measurement techniques, signal 
processing and NDT during the first semester before moving into the details of the acoustic, electromagnetic, 
radiographic and thermographic NDT techniques in the second semester. In the third semester the students take 
part in the Basic Course of the German Society of NDT (DGZfP) in Berlin, which allows them to progress to a 
level 3 in a NDT technique, provided they accumulate the respective experience in the following years of their 
career. The semester is followed by a research placement in an R&D institution or an industry with an R&D focus, 
not just in Germany but also elsewhere in the world. The master course is completed in the fourth semester with a 
master thesis that is also taking place in the R&D institution or industry, ideally in those where the research 
placement took already place before. Students having joined the master course must have graduated in a discipline 
before such as chemical, civil, electrical, mechanical or process engineering, physics or any other natural science 
subject related to NDT. Some of the students have already had a professional experience, quite often with regard 
to NDT and even with a focus on aeronautics. The presentation will address the scheme of the course, examples 
of the research work having been done by the graduating students and aspects on how collaboration with industries 
can be established longer term. 
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1.  Introduction 
Non-destructive testing (NDT) is a multi-disciplinary science interacting between applied 
physics and mathematics on the one side and engineering on the other. Even computer science 
plays an increasing role nowadays. In fact even earth and biological science can be included as 
well as medical, where NDT in the medical field often operates in its own circles although the 
NDT techniques being applied are principally the same. Furthermore the interaction with 
economics and business administration would not do any harm since many of the NDT actions 
are clearly dependent on economies of scale. 
 
NDT training today is mainly performed on a technical level. It is based on the fact that certified 
experts have to be trained in accordance to accredited procedures expressed in the training 
levels scaling from level I to level III awarded by the respective accredited organisations such 
as ASNT or DGZfP. However, the academic side of this in understanding and developing the 
theories and methodologies behind the various techniques and getting those laterally integrated 
into the various design, engineering and maintenance process is still lacking. Different NDT 
related academic courses are going on nowadays such as an M.Tech. course at NIT in 
Trichy/India, a one year research focussed MSc course at the University of Wales in 
Swansea/UK, an undergraduate diploma course at the Vaal University of Technology in South 
Africa, a foundation degree course at the University of Northampton in the UK, or different 
courses in Russia (i.e. Jekaterinburg, St. Petersburg, Tomsk) to just name a few. There is also 
a one year lasting M.Sc. course at Brunel University which is related to structural integrity and 
where NDT is a part of it. Most of those courses are either on a clear undergraduate level, very 
much focussed on prior NDT knowledge such as the MSc course at the University of Wales, 
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locally focussed, or do not communicate NDT in its breadth such that a graduate coming from 
a ‘neighbouring’ discipline with or without prior NDT knowledge wanting to develop his or 
her career towards an advanced research level in NDT to be further pursued in research, 
technology or business hardly has a chance to get a combination of a classical discipline and 
NDT achieved on an international level. This is where the DIU NDT Master Course starts from 
and from where it has taken its major motivation. 
 
Another important motivation is the fact that a majority in the engineering as well as NDT 
community claims, that the period for engineers to get familiarised with NDT should be 
significantly shortened. This is only possible when NDT becomes a part of the academic studies 
and when the academic studies also lay the ground for the physics and analytics being behind 
the techniques used in NDT. This is another reason why the DIU NDT Master Course has been 
established. 
 
Finally it is important, that students can get a true experience regarding what is on going within 
a research oriented industrial environment already during their period of studies and to possibly 
even feed this experience gathered in this environment back into academia. This is an additional 
feature which the DIU NDT Master Course tries to provide and which has gradually allowed 
this course to establish links into different reputable research institutions and industries since 
the graduates from the course were directly hired to either go for a PhD or to take a well 
positioned post in some of the industries. Different of the graduates even had and have some 
professional experience when joining the NDT Master Course, possibly even with some NDT 
certificates which have given them additional credit regarding their employability. This paper 
intends to describe some of the existing relationships to research centres and industries and 
could further be established also in the aeronautical environment. 
 

2.  Structure of the Course 
The course is a 120 ECTS credited course divided into four semesters, which has been 
reaccredited by ZEvA, Germany’s central accreditation organisation, in 2016 and is approved 
by the Saxonian Ministry of Science and Culture (SMWK). In its current configuration it 
consists of 13 modules including the master thesis ranging between 6 and 30 ECTS credit points 
each. The different modules being taught include: 
 
Basic Modules (BM) (Semester 1): Introduction into NDT and Quality Management; 
Materials (Metals, Polymers, Composites); Measurement Techniques; Mechanics (Fatigue, 
Fracture, Vibrations, Sound, Waves); Numerical Methods & Signal Processing;  
Specific Modules (SM) (Semester 2): Acoustic Methods (Ultrasonics, Phased Array & 
Imaging); Electromagnetic Methods (Electromagnetics, NMR, Eddy Current, Microwave); 
Radiological Methods (Fundamentals, Tomography, Imaging); Optical Methods; 
Thermographical & Microscopic Methods.  
Specific Actions (SA) (Semester 3): NDT Basic Course of DGZfP; Research Internship 
Master Thesis (MT) (Semester 4): Performed at a research institution or possibly with an 
industrial partner. 
 
An overview of the modules including the different ECTS credits awarded is shown in Table 1 
below. 
 
All modules are taught in a block lasting usually two weeks minimum to also allow for adequate 
time of self-study. Lectures are fully taught in English and lecturers have been well selected 
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from various places in Germany, Europe and partially also overseas. Students do assess the 
teaching by providing an anonymous feedback to DIU and the lecturers in terms of quality 
assurance. Lectures do include classical interactive teaching as well as exercises and partially 
also practical work. The latter is specifically mandatory within the Measurement Techniques 
and Numerical Methods & Signal Processing module. 
 

Table 1 Structure of NDT master course including ECTS credits awarded 

Module Sem. 1 Sem. 2 Sem. 3 Sem. 4 
Basics: 

- Introduction to NDT & Quality 
Management 

- Materials 
- Measurement techniques (including lab) 
- Mechanics 
- Numerical Methods & Signal 

Processing (including lab) 

 
6 CP 

 
6 CP 
6 CP 

 
6 CP 
6 CP 

 

   

Specifics: 
- Acoustics Methods 
- Electromagnetic Methods 
- Radiological Methods 
- Optical Methods 
- Thermographic & Microscopical 

Methods 

  
6 CP 
6 CP 
6 CP 
6 CP 
6 CP 

  

BC-Course of DGZFP (SA-3.1)   15 CP  
Research Internship (SA-3.2)   15 CP  
Master Thesis (MT-4.1)    30 CP 
ECTS 30 CP 30 CP 30 CP 30 CP 

 

The Basic Course of DGZfP is an accredited course run by the German Society for NDT 
(DGZfP). This course allows the student to directly apply for a DGZfP level III certification in 
a specific NDT technique once the respective experience has been gathered without having to 
apply for any intermediate level. Students attend this course at the DGZfP headquarters in 
Berlin/Germany, where they get fully exposed to the different NDT techniques addressed from 
a practical point of view. 

 
The research placement takes mainly place at an academic institution or a research 
establishment where the Federal Institute for Materials Research and Testing (BAM) and 
Fraunhofer as well as Saarland University have been the key players so far. Recently also small 
and big enterprises have provided placements including aeronautics in the field of aircraft 
maintenance since 2017. Discussions are held with further institutions and organisations in that 
regard. Principally any organisation is welcome to provide a research placement provided the 
topic addressed has the adequate R&D relevance and respective environment. This relevance 
can be checked with the scientific management of the NDT master course beforehand. 
The master thesis can be run at an R&D establishment, an R&D related industry or a university 
with good scientific standing, depending on the issuing institution and the supervising DIU 
member of staff. It is often combined with the research placement, which gives the student a 
total period of around 8 months to deal with a research subject. The research subject for the 
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research placement either/or the master thesis is initially defined by the hosting institution and 
is well agreed upon by the supervising academic staff from DIU. In many cases DIU staff hosts 
a student at its institution, which makes the process fairly less complex. Students therefore do 
move away from Dresden for that period of their studies to the location of their hosting 
institution and will only come back to Dresden for the defence of their master thesis. 
 
The course as described above is generally run as a single degree course completely run at DIU. 
However, it can also be run as a double degree course with another university. In that case the 
1st and the 4th semester are run at the partner university and the 2nd and 3rd semester are run at 
DIU. The partner university has to ascertain, that it is able to teach all the modules required in 
the 1st and 4th semester in English at its premises and that the contents of the modules meets the 
requirements set in DIU’s module handbook. 
 

3.  Experience Gathered so far 
The course has been on going now since autumn 2013 and has been gradually developing. 
Starting from two launching partner universities through which the students were initially 
recruited the course has increasingly gained popularity through individuals having found the 
course through the internet or links on popular websites such as the German Academic 
Exchange Service (DAAD) or others. It has currently also reached professional internet forums 
and is also disseminated through word-of-mouth recommendation. 
 
A very essential prerequisite for a student’s success in the course is good proficiency in English. 
Principally students are making further good progress in their English skills during the course 
which is generally observed when they are due to present various of their achievements 
specifically during the third and fourth semester. In case of lacking English language skills 
students may also be sent to some additional English class out of hours or recommended to 
attend some ‘debating clubs’ where they will be encouraged to practise and enhance their 
English language skills. 
 
Another important point often discussed is tuition fees. Those are currently set at 4,800 € per 
semester and include all teaching material as well as participation in the Basic Course of the 
German Society for Non-Destructive Testing (DGZfP) in the 3rd semester. It should also be 
kept in mind that tuition fees are an obligation for the teaching staff to make the best out of a 
student’s capabilities. This is provided by small student classes, being currently in the range of 
12 to 15 students and are not due to exceed 30 students per class. It is further added by ‘clinics’ 
or other means of training where students may be additionally trained with respect to meeting 
the specific targets of a module. DIU also provides a service to find suitable student 
accommodation as well as getting familiarised with German registration systems, insurance and 
different other administrative affairs. Last but not least it is also the proximity between lecturer 
and student during the period the module is taught, where the lecturer is present on site. 
 
An interesting part of the studies, along the way on how the students develop during the course 
and further on in their career, is specifically the second year of the course where the student 
chooses a topic for his/her research placement as well as the master thesis to follow. While in 
the 2014 research topics were mainly provided through research organisations like BAM and 
Fraunhofer only, the number of institutions providing topics has continuously grown in the 
meantime including university institutes at Saarland University, Technical University 
Dortmund or INSA in Lyon/France or industries being either small or medium sized as well as 
big sized such as the automotive manufacturer Porsche. The challenge in the topic addressed 
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often leads to the situation that the research performed may result in a conference paper and the 
student may discover his/her abilities for a further career in research, resulting in the hosting or 
another partner organisation to possibly offer a position working towards a doctoral degree, 
mainly in the engineering field. 
 
The increase in number of enquiries, students, graduates and alumni has made the need of an 
association required to make routes of possible scholarships available and to keep the network 
of graduate students including their teachers alive.  The association also serves as a means to 
donate funds on an anonymous basis, that will allow talented students to be funded along their 
studies, possibly on a loan basis. The loan scheme considered may be based on what is also 
called an ‘inverted generation contract’, where the student pays back an interest free loan once 
she/he earns a sufficient amount of income. Such an association is important in view of an 
increasing number of students applying from countries where income and prosperity are low 
and where the student is driven by the motivation to provide a significant positive impact to the 
prosperity of his/her home country in the future. An association of this nature has therefore just 
been established in 2017 and looks to taken action within 2018. 
 

4.  On going and Possible Links into the Aeronautical Field 
The DIU NDT Master Course has currently also gained links into the aeronautical field. A 
student who performed his master thesis in the very special field of the EMIR technology, a 
combined electromagnetics and infrared imaging technique for composite structures, and 
already had some professional NDT experience before, got a research assistant position along 
one of the EU funded Marie Curie programmes to complete a doctoral degree in one of the 
aeronautics related topics. Another student due to graduate in 2018 has already been offered a 
post in one of the big aircraft maintenance companies due to her past professional experience 
and certificates. As a result she may even perform her master thesis with the aircraft maintainer 
and establish links for future cooperation with the NDT master course. A link with an aircraft 
maintainer is also planning to look into future aircraft maintenance technologies such as the 
development and use of inspection robots or the inspection/monitoring of aircraft structural 
repairs. Two medium sized NDT service providers who are very much if not totally involved 
in providing their services to the aircraft industries as well as its suppliers are seeking ways on 
how to recruit graduates from the NDT master course as well as possibly also launching 
research placements and master thesis topics for students within the forthcoming years. All of 
these developments have just happened over the past two years and are a sign that the NDT 
master course also performs an attraction within the aeronautical world and its related research 
facilities and industries. 
 
What can the DIU NDT master course serve for the aeronautical industries in general? First of 
all it does provide graduates, which have a knowledge and experience with NDT much deeper 
than this ordinary graduates have. This will shorten their lead time in becoming the NDT 
experts within the company in the future, even in achieving a level III certificate in one or more 
of the NDT techniques since the graduates have passed the DGZfP BC course which allows 
them straight to go for a level III, being a unique condition, possibly worldwide. Another 
interesting option for the aeronautical industry is that as a result of the Bologna educational 
reform, at least in Europe, achieving a higher academic degree even with progressing age is 
facilitated in the sense of life long learning. Aeronautical companies and related research 
organisations and industries may therefore send their employees even for a higher qualification. 
With this they could just minimise the employee’s/student’s leave for absence for a little more 
than a year in case they could provide the right topic along the research placement and master 
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thesis such that the result of the research placement and master thesis would directly fit into the 
employer’s technology strategy. The only requirement would be that the master thesis would at 
least be co-supervised by one of DIU’s academic staff. An alternative option could be that the 
aeronautical company seeks to liaise with an academic, research or other industrial partner to 
solve a problem of NDT related research. Also in this case a DIU NDT master course student 
could serve with a research placement and master thesis provided the right research challenge 
would be given and a member of DIU’s academic staff could be involved. 
 
Aeronautical organisations would they be industries or research organisations could also just 
provide topics of their own being of interest and with research relevance that would be worked 
on by one of the DIU students jointly supervised by one of DIU’s academic staff. This would 
allow the aeronautical company and/or organisation to establish new links and expand their 
network in research and technology, and possibly generate new innovative ideas for further 
developments that might not have been generated by other means so far. It would be to the 
further aeronautical organisation’s advantage that the aeronautical organisation or any other 
partner it would be, to have the first chance to make the DIU student a job offer, just to follow 
his/her graduation and to become part of a network, where excellence in NDT should have a 
home. 
 
Just towards the end to summarise a few topics on which DIU students have worked along their 
master thesis so far and which could have a relevance to aeronautical applications. These do 
include the following: 
 
• Computation and correction of X-ray refraction effects in phase contrast radiology 
• Combination of X-ray tomography and in-situ micro mechanical testing of composites    
• 3D microstructure characterization and residual stress analysis of Al-MMC 
• Simulation of inspection tracks for optimum robotic ultrasonic inspection 
• Background and introduction of traditional ultrasonic techniques, PZT and phased array 

probes 
• Inspection of adhesively bonded aluminium plates using air coupled ultrasonic guided 

waves 
• Determination of capabilities and characterization of the EMIR method for direct 

microwave NDT imaging 
• Induction thermography of carbon fiber reinforced plastics. 
 
There are further topics just being started on aircraft structural repairs, aero engines and where 
students have just started to work on and where hopefully interesting results are due to be 
expected within the year to come. The aeronautical industries and research facilities are 
therefore welcomed with further suggestions to join this exciting R&D network currently 
developing. 
 

5.  Conclusions 
Running the DIU NDT master course now more than four years and having successfully 
completed already two cohorts of students has shown that the course is sound, feasible, realistic 
and has its clear value and merits. Although getting the course established is initially hard work 
and keeping it operational is another effort not to be underestimated. The need of such a course 
is already proven in a way that all the graduates immediately found their way into employment. 
The increased number of enquiries specifically in 2017 also with regard to the number of 
countries has shown that there is an increasing demand, not only from emerging and highly 
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populated countries such as China and India, but also from countries such as Egypt, Iran, 
Malaysia, Nigeria, Pakistan, South Korea, Spain and others. In that regard further academic and 
research institutions as well as research oriented industries are invited to join the DIU NDT 
network, which are able to contribute to the world class standards that this course requests. It 
is the ambition of this NDT master course and emerging scientific network to provide a platform 
of highest academic and scientific level within the NDT community. This is provided by the 
fully flexible DIU system where lecturers can be recruited from virtually any place of the world. 
This allows at least to invite the best of the best worldwide to join the teaching staff in case 
they are willing to accept the standard payment conditions that DIU can allow. It currently does 
not show to be unrealistic to get this course forwarded to one of the best NDT master courses 
the world has ever seen so far, not just from a scientific but also from an international point of 
view. For many of the students their stay at DIU in Dresden and Germany is their first 
experience outside their home country, with life in another culture and also having to fully use 
another language (mainly English) than their mother tongue. It is enjoyable to see how those 
students have increasingly improved their English skills along the course, how they possibly 
even try to learn German as a third language and how they get well adapted into a German 
society together with mates and other people from other ethnic origins settling into the German 
society as well. As such any further party being interested to apply and join is most welcome. 
Courses start annually in autumn and any further details can be found on the course’s website 
which is: 
 

http://www.di-uni.de/index.php?id=507 
 
 


