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Programme | Monday, 28 September

  09:00  Opening 
  T. Heckel, Technical Committee NDT on Railway

 Keynote Presentation
 1 The Impact of Climate Change upon the Maintenance and Asset Management of Track:  
  Resilience in the UK 2020 Onwards 
 09:15  B. Counter 1 

1 Permanent Way Institution UK, Derby, United Kingdom

Vehicles
 2 Optimization of In-Service UT Inspections Intervals Based on Wheelset Loads Monitoring  
 09:45 SMARTSET 
   S. Cervello 1, D. Regazzi 1, S. Cantini 1 

1 Lucchini RS, Lovere, Italy

 3 Benefits and Limitations of Phased-Array-Based Ultrasonic Inspection on Wheelset Components  
 10:05 during Maintenance 
   I. Poschmann 1, T. Will 1 

1 W.S. Werkstoff Service GmbH, Essen, Germany

 4 An Application of Eddy Currents Non-Destructive Testing to the Estimation of Corrosion-Fatigue  
 10:25 Damage in Railway Axles 
   M. Carboni 1 

1 Dept. Mechanical Engineering, Politecnico di Milano, Italy

 10:45 Discussion

 11:00 Break

Track
 5 Use of Autonomous Vehicle-Track Interaction Monitoring for Optimal Railway Infrastructure  
 11:20 Maintenance 
   S. Jovanovic 1, M. Dick 2, P. Tesic 3 

1 Faculty of Technical Sciences, University of Novi Sad, Serbia; 2 Ensco Inc., Springfield, VA, USA;  
3 Tangram projekt D.o.o., Novi Sad, Serbia

 6 Hunting down the Squat 
 11:40  D. Beilken 1 

1 PLR Prüftechnik Linke & Rühe GmbH, Magdeburg, Germany

 7 Complex Rail Diagnostic Services Based on NDT Methods 
 12:00  Á. Marosi 1 

1 MÁV Central Rail and Track Inspection Ltd., Budapest, Hungary

 12:20 Discussion

 12:35 Lunch
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New Challenges
 8 Automated Second Level Decision – Database Supported NDT 
 13:30  C. Pies 1, T. Baumgart 1 

1 SBB AG, Bern, Switzerland

 9 Digitalization for Railway-NDT 
 13:50  D. Werner 1, A. Franzen 1, F. Henrix 1, U. Philipps 1, P. Buschke 1 

1 Waygate Technologies, Hürth, Germany

 10 Inductive Thermography as Non-Destructive Testing 
 14:10  B. Oswald-Tranta 1, C. Tuschl 2, S. Eck 2, D. Künstner 3 

1 University of Leoben, Austria; 2 Material Center Leoben, Austria; 3 voestalpine Schienen GmbH,  
Leoben, Austria

 14:30 Discussion

 14:45 Break

Standardisation
 11 SBBs Experience with the Standard Series EN 16729 “NDT of Rails in Track“ 
 15:05  S. Büsser 1 

1 SBB Infrastruktur, Bern, Switzerland

 12 NDT for Entities in Charge of Maintenance (ECM) and Corresponding Workshop Approval on a 
 15:25 European Level 
   J. Kurz 1, U. Mosler 1 

1 DB Systemtechnik GmbH, Brandenburg-Kirchmöser, Germany

 13 Experience with the Introduction of EN 16910 and the EN 16729 in the Netherlands 
 15:45  T. de Keijzer 1 

1 DEKRA Rail bv, Utrecht, Netherlands

 16:05 Discussion

 16:20 Closing



Abstracts 
 

5 

Abstracts 

LECTURE 1 

The Impact of Climate Change upon the Maintenance and Asset Management of Track: 
Resilience in the UK 2020 Onwards 

Brian Counter1 
1 Permanent Way Institution UK, Derby, United Kingdom 

The UK has been studying the last five years of climate change which have been an interesting 
period in world weather history and the impact this has had upon Britain’s railway. The country 
has within this period sustained its hottest summer since 1976, its highest rail temperature in 
2019, an increasing number of storms involving significant winds and flooding and more recently, 
a return to some extremely low temperatures and excessive snowfall that was reminiscent of a 
previous age over 50 years ago.  
This paper will investigate the recent impact upon track maintenance and structural integrity that 
these weather systems have initiated and the link with future asset management policies as the 
UK mainline railways prepare for the future. 
Ballasted track will need to be maintained, renewed and refurbished at an increasingly effective 
rate and adapt towards the further increases predicted in passengers numbers in the UK. Issues 
such as the service life expectancy of ballast indicate its dependence upon a number of factors 
including mainly traffic loading, degradation, drainage, weather, and contamination. The 
sustainability aspect is also clearly related to maintenance intervention levels and initial installa-
tion quality standard. 
Railways around the world are mainly constructed and laid on traditional granular ballast, and 
even although many countries are now using paved concrete systems, a significant amount of bal-
lasted track will need to be maintained and in many cases protected for the foreseeable future. 
The link and suggested interdependencies between asset management of ballasted track systems 
and climate change will be further explored with specific relevance to newly available practical 
techniques. 
The paper will integrate the current theories of repair and replacement with the needs to manage 
climatic change particularly storms, flooding and temperature. The author will demonstrate a 
number of proposals and recommendations for the future.  
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LECTURE 2 

Optimization of In-Service UT Inspections Intervals Based on Wheelset  
Loads Monitoring SMARTSET 

Steven Cervello1, Daniele Regazzi1, Stefano Cantini1 
1 Lucchini RS, Lovere, Italy 

NDT inspection, in particular UT inspection of railway axles, represents a fundamental part of the 
preventive maintenance plan for a vehicle. 
A main parameter that has to be set in the maintenance plan is the periodicity of inspection, that 
has to be low enough in order that if a crack was present in the component at the previous inspec-
tion but to small to be detected, it will be possible detect it in a next inspection before a final 
failure takes place. Intervals are usually defined based on the previous service experience but not 
by a numerical approach, that would allow to predict how a prospective crack would tend to 
propagate under the vehicle loading conditions; Lucchini RS has been investing in the last 15 years 
in the development of a database of experimental crack propagation tests on full scale axles and 
in a model that simulates the propagation of a prospective crack in an axle based on the material 
properties and the loading conditions. The innovative solution “Smartset” provides the first op-
portunity to rail operators to monitor in long term bending and torsion loads in a few representa-
tive axles of a trainset. This is made by a miniaturized intelligent sensor that is imbedded in the 
axle and periodically communicates through a radio connection the load data to an onboard data 
concentrator. 
The first application experiences of Smartset are presented: a Bombardier E464 Locomotive from 
Trenitalia, a very common loco in Italy involved in regional transportation for which a comparison 
of load spectra from different railway lines is made, a double deck passenger train from SJ trav-
eling on the Swedish network, a freight car from Mercitalia traveling across Europe. 



Abstracts 
 

 

7 

LECTURE 3 

Benefits and Limitations of Phased-Array-Based Ultrasonic Inspection on Wheelset 
Components during Maintenance 

Ingo Poschmann1, Thomas Will1 
1 W.S. Werkstoff Service GmbH, Essen, Germany 

Phased array ultrasonic testing systems are increasingly being used during railway maintenance 
– both as mechanised facilities and as manual devices. 
The presentation addresses some issues important for the information value and the reliability of 
the inspection process such as: 

• Accessibility of testing ranges and probe selection 
• Loss of signal high due to press fits between wheel or bearing rings and axles 
• Signal to noise ratio – especially at high angles of incidence respectively long sound paths 
• Reduction of detection limit to create beneficial effects on testing intervals  
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LECTURE 4 

An Application of Eddy Currents Non-Destructive Testing to the Estimation of Corrosion-
Fatigue Damage in Railway Axles 

Michele Carboni1 
1 Dept. Mechanical Engineering, Politecnico di Milano, Italy 

Fatigue plays a major role for the in-service structural integrity of railway axles and it is worth 
remarking that many observed fatigue failures are triggered by environmental aggressions like 
corrosion. This because, even when axles are operated within the design loads, failure can happen 
due to the onset of a synergetic effect, called “corrosion-fatigue” damage phenomenon, taking 
place between electro-chemical corrosion and mechanical fatigue loading. This synergy is not yet 
thoroughly understood. 
In the present research, corrosion-fatigue tests are carried out, in the lab, on small-scale 
specimens and full-scale axles in order to investigate the possibility to apply eddy currents non-
destructive inspection to the detection of corrosion pits and corrosion-fatigue cracks during the 
service of railway axles. Indeed, the application of eddy currents is particularly suited for this kind 
of surface issue, it is highly innovative for the field and can be fully automated. 
Absolute and differential eddy current probes were applied, at periodical interruptions of the 
tests, to the tested small-scale and full-scale specimens with the aim to acquire the responses at 
different development levels of surface damage. The results are clearly encouraging. 
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LECTURE 5 

Use of Autonomous Vehicle-Track Interaction Monitoring for Optimal Railway 
Infrastructure Maintenance 

Stasha Jovanovic1, Matthew Dick2, Predrag Tesic3 
1 Faculty of Technical Sciences, University of Novi Sad, Serbia; 2 Ensco Inc., Springfield, VA, USA; 
3 Tangram projekt D.o.o., Novi Sad, Serbia 

All railways are suffering significant expenditures on Track Components (TC) Maintenance & Re-
newal (M&R) every year due to TC degradation. Thus, any ability to prevent or at least slow down 
this degradation by better M&R targeting and management would create large absolute savings, 
yet enhancing TC condition, and thus also rail traffic safety and reliability. As the key originator of 
TC degradation are the Wheel/Rail Interface (W/RI) or Vehicle/Track (V/T) dynamic forces, any abil-
ity to measure, monitor and thus control them, as well as use them for M&R planning and opti-
mization, would yield direct benefits, both in terms of reducing TC degradation and saving M&R 
costs. This represents the key reason standing behind the development of the Autonomous 
Vehicle/Track Interaction Monitor (AV/TIM) system, which originated as a USA Federal Railroad 
Administration (FRA) research and development (R&D) project, and evolved into a joint R&D part-
nership between ENSCO, Inc., FRA and Amtrak. AV/TIM uses an array of sensors to accurately 
measure (and in an autonomous manner) dynamic response of a rail vehicle in interaction with 
the track. The effectiveness of this system has resulted in the fact that there are currently 435+ of 
these systems in North America measuring 100,000+ km daily and sending the data in real-time to 
the central database. Respecting the importance of this, a research project was launched at the 
Faculty of Technical Sciences in Novi Sad, Serbia, with the assistance and guidance from Ensco, 
with the aim of processing more than 3 million of AV/TI Monitor defects registered over the period 
of 3+ years on an Australian HH railway. Within this project, a specialized software “VTI-TQI” was 
developed for trending and prediction of AV/TI Monitor defects, with the ultimate aim of M&R plan-
ning, by which a plethora of interesting situations were identified, analyzed and described. 
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LECTURE 6 

Hunting down the Squat 

Dirk Beilken1 

1 PLR Prüftechnik Linke & Rühe GmbH, Magdeburg, Germany 

Rails are subject to high stresses in railway operations. The focus of the rail inspection has been 
on the rail defect Head Check-in the recent years. The rail operators were able to effectively coun-
teract this type of defect with special grinding measurements. 
Due to use of new drive technologies and a modified driving behaviour and favoured by new 
grinding programs, the sporadically occurring defect Squat has now become a frequent defect 
phenomenon. 
The presentation shows characteristics of the defect type and a test engineering strategy to the 
testing problem. The characteristics of the defect type are examined in NDT processes and solu-
tions are offered. 
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LECTURE 7 

Complex Rail Diagnostic Services Based on NDT Methods 

Ákos Marosi1 
1 MÁV Central Rail and Track Inspection Ltd., Budapest, Hungary 

The application of NDT methods is one of the most important areas of the high quality rail diag-
nostic activities. In the presentation will be show the applied equipment and services which are 
essential for the rail safety and for planning long term maintenance activities. 
The stresses on the railway tracks are constantly growing in recent years, due to the modern, high-
performance, high-speed traction vehicles and the increasing train traffic. Accordingly, the typical 
rail defects are moved from the segment of manufacturing and welding defects to the group of 
rolling contact fatigue defects on the rail surface. 
Detection of surface rail defects represents a new challenge for the rail diagnostic experts and 
measuring system producers as well. In order to detect a surface defect as efficiently and accu-
rately as possible, several NDT methods need to use and test in parallel. 
The presentation covers the well-known rail test methods and shows the today practice of surface 
rail defect inspection, looking out to the investigation and preliminary test results of MÁV KFV Ltd 
in connection of the surface rail defects. 
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LECTURE 8 

Automated Second Level Decision – Database Supported NDT 

Christoph Pies1, Thomas Baumgart1 
1 SBB AG, Bern, Switzerland 

The division passenger traffic of the swiss federal railways – SBB – runs mechanized and partly 
automatized inspection systems for wheelsets and other components at several different loca-
tions in Switzerland. 
The “Kompetenzzentrum ZfP” – competence center for NDT – is internally authorized, performs 
parts of the ECM2 (Entity in Charge of Maintenance) role and is therefore responsible for the 
inspection’s specification and documentation of passenger traffic’s vehicles. 
Continuing “Auch ZfP kann Industrie 4.0” – “NDT can industry 4.0, too” – that was presented at the 
DACH* annual conference of NDT 2019, this talk focuses on passenger traffic’s centralized data 
storage of the inspection results from mechanized inspection systems. 
The proof of functionality and sensitivity of mechanized inspection systems is done by performing 
verification inspections on reference bodies at the start (Check-inspection) and the end (Re-
Check-inspection) of a shift.  
To improve the quality and reliability of the inspection results an automated monitoring of the 
Check- and ReCheck- inspections was developed (Automated Second Level Decision). Thus, wrong 
or incomplete evaluated verification inspections can soon be identified to stop production or re-
rain the tester. 
After this automation mechanism has been operational for one year, first results about the be-
nefits and challenges can be reported. 
This talk will discuss these results as well as the actual and further developments. 
 
*Germany, Austria, Switzerland 

   



Abstracts 
 

 

13 

LECTURE 9 

Digitalization for Railway-NDT 

Daniel Werner1, Andreas Franzen1, Frank Henrix1, Uwe Philipps1, Paul Buschke1 
1 Waygate Technologies, Hürth, Germany 

WheelStar-UnterFlurPrüfEinrichtung (underfloor testing machine) is a testing machine for wheels 
(flange and web) of high-speed trains used by Deutsche Bahn. Due to its innovative testing proce-
dure, high automatization level and user-friendly controlling and inspection tools, the testing ma-
chine is a good example of how to use Industry 4.0 ideas in nondestructive testing (NDT). Testing 
machine supports user during inspection task with several visualization and inspection tools for 
specimen analyses. Thus, human factor can be reduced and inspection reproducibility increases. 
Documentation and management of inspection data can be saved central or decentral on servers 
or in the cloud. Thus, internal or external experts such as competence center for NDT of high-
speed-train-wheels of Deutsche Bahn can support in case of inspection results difficult to decide 
how to proceed. Solutions for connectivity and tools for stand-alone-evaluation allow support 
even on the way. In case of any trouble during use of testing machine, manufacturer can support 
user via remote connection. Availability of testing machine increases. To increase producibility 
WheelStar-UnterFlurPrüfEinrichtung allows inspection of a train wheel (flange and web) within 
less than 90 seconds. 
Thus, WheelStar-UnterFlurPrüfEinrichtung is one of the key factors for quality assurance and 
maintenance of high-speed trains of Deutsche Bahn. 
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LECTURE 10 

Inductive Thermography as Non-Destructive Testing 

Beata Oswald-Tranta1, Christoph Tuschl1, Sven Eck2, David Künstner3 
1 University of Leoben, Austria; 2 Material Center Leoben, Austria;  
3 voestalpine Schienen GmbH, Leoben, Austria 

In the case of inductive thermography the workpiece is heated slightly with a short inductive 
heating pulse (0.1 – 1 s). Due to the induced eddy current heat is generated in the workpiece and 
its surface temperature is recorded by an infrared camera during and after the heating pulse. As 
the excitation frequency is in the range of 100 – 200 kHz, the penetration depth of the induced 
eddy current in ferro-magnetic materials is negligible small. Surface cracks disturb the eddy 
current streamlines and also the heat diffusion process, therefore the cracks become visible in the 
infrared images. Evaluation of the whole infrared image sequence instead regarding only one 
infrared image increases the detectability of the defects. 
Railway tracks have high cyclic loads, which may cause head checks, a kind of rolling contact 
fatigue cracks. Depending on the material and the loading case the head checks have different 
inclination angles and depth, which can be made well visible by the inductive thermography 
method.  
In a first step artificial cracks were manufactured in a reference track piece, in order to compare 
the measurements to simulation results with different crack geometries. In a next step railway 
tracks with real head checks were investigated. Based on the inductive thermography results the 
crack depth, crack length and inclination angles were estimated, which can be a major challenge 
if the head checks lie very close to each other. Additionally metallographic sections were done and 
their results were also compared to the estimated values.  
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LECTURE 11 

SBBs Experience with the Standard Series EN 16729 “NDT of Rails in Track" 

Stefan Büsser1 
1 SBB Infrastruktur, Bern, Switzerland 

Almost 10 years ago, the CEN working group CEN/TC 256/SC 1/WG 50 "monitoring and treatment 
of rails in track" has started the project to create a series of EN standards covering the NDT of rails 
in tacks. As of today, a series of four standards has been published: 
- EN 16729-1:2016 Requirements for ultrasonic inspection and evaluation principles 
- EN 16729-2:2020 Eddy current testing of rails in track 
- EN 16729-3:2018 Requirements for identifying internal and surface rail defects 
- EN 16729-4:2018 Qualification of personnel for non-destructive testing on rails 

The presentation provides an overview of the content of each individual standard and explains 
SBB’s approach on how to implement these standards in the monitoring process of the network. 
A major effort was of construction of a calibration track according EN 16729-1 and -2 which is now 
fully commissioned and an integral part of the quality management of the inspection train. 
Within the CEN working group, the effort to draft further standards is being continued. An outlook 
on upcoming publications of new standards will conclude the presentation. 
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LECTURE 12 

NDT for Entities in Charge of Maintenance (ECM) and Corresponding Workshop Approval 
on a European Level 

Jochen Kurz1, Ulrike Mosler1 
1 DB Systemtechnik GmbH, Brandenburg-Kirchmöser, Germany 

In May 2019 European Commission implementing regulation (EU) 2019/779 laying down detailed 
provisions on a system of certification of entities in charge of maintenance of vehicles was pub-
lished. This regulation extends the certification system from freight wagons to the whole rail trans-
port area.  
Since non-destructive testing is an activity affecting rail transport safety the competence manage-
ment process of NDT has to be assessed for ECM certification. In Germany two comparable con-
formity assessment schemes of NDT workshops exist, the so called ISB 02 procedure developed 
by the railway technical committee of the German Society for Non-Destructive Testing (DGZfP) and 
the NDT Railway specification of VPI. Approved NDT workshops according to one of these schemes 
are listed in a national online index hosted by DGZfP. 
Due to the recent extension of the ECM certification regulation the national index should be trans-
ferred to a European index. Therefore, the EFNDT Railway Industry Forum was established in 2019. 
The objective is defining a guideline for NDT railway workshop approval in Europe. 
This talk will describe the requirements and the developed concept for NDT railway workshop 
approval. 
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LECTURE 13 

Experience with the Introduction of EN 16910 and the EN 16729 in the Netherlands 

Theo de Keijzer1 
1 DEKRA Rail bv, Utrecht, Netherlands 

In the Netherlands the certification of NDT personnel is in generalaccordingISO 9712. The ISO 9712 
does not specify what the definition is of the Railway sector, which can be seen as an omission. On 
the other hand it leaves space for interpretation. Hobeon SKO is the certification organization in 
the Netherlands which has an accreditation form the Dutch board of accreditation. With the intro-
duction of the EN 16910 and the 16729 the description of the rail sector became clearer. For the 
rolling stock it was agreed that the wheelset is the safety-relevant component which needs 
attention in NDT training and management to reduce the chance of failure. DEKRA Rail was asked 
by NS Techniek to prepare the training, test and examination objects, specific questions etc. in 
order to qualify and certify their personnel on two automatic benches (UT and MT). Hobeon was 
asked to prepare the exams etc. to be in conformity with EN 16910. The exam was held in March 
2019 and it took till August 2020 for the 5 candidates to fulfill the requirements for experience. The 
first certificates are on their way. 
For the rail infrastructure we followed another way. The final standard EN 16729-4 was published 
in 2019. In 2016 ProRail asked DEKRA Rail to prepare the training syllabus, test and examination 
objects, questions for examination etc. This was organized in such way that it fulfilled the require-
ments for ISO 9712 and EN 16729 in such way that it would be just a administrative exercise to 
change a 9712-certificate into a 16729-certificate. In 2017 approximately 40 candidates were 
trained and examined which resulted in ISO 9712 certificates with specification Railway Sector 
specialization Railinfra. The question is whether these certificates will be transferred into  
EN 16729 certificates for ProRail doesn’t see a necessity. 
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