
www.railwaygazette.com | April 2014

Harnessing innovation in Italy

SIGNALLING
ETCS master plan  
Equipping the Belgian 
network PAGE  33

IN FOCUS
Rails to recovery  
Intermodal freight takes off 
in Greece  PAGE  62



4  Railway Gazette International | April 2014

SIGNALLING & 
TRAIN CONTROL

 33 Master Plan targets 2022
Work is well underway on a 
comprehensive programme to equip 
the entire Belgian network with ETCS 
in little more than a decade, driven by 
the need to raise capacity and improve 
safety while lowering costs

 38 Sharing knowledge across 
borders
The Ertms Users Group has played 
a key role supporting Europe’s 
infrastructure managers in the 
development and roll-out of ETCS, 
Managing Director Michel Ruesen 
explains

 42 The right tools in  
the right markets
A communications backbone and 
decentralised architecture offer 
significant savings in the cost of train 
control technology, Siemens Rail 
Automation CEO Jürgen Brandes tells 
Chris Jackson

 3 Comment
Making the most of freight capacity

INTELLIGENCE
 9 Main Line

Amur bridge construction

Transnet’s largest loco order

Ertms Regional contract in Zambia

 16 Urban Rail
TfL plans London Underground order

Electric start in Adelaide

 20 Market
Contracts and tenders

 23 Innovations
Škoda tests catenary-free tram

 24 Industry
Transport revenues up at Bombardier

 27 Analysis
Mixed messages in Brussels

Turkish localisation drive takes off

If it ain’t broke, why fix it?

Front Cover: 
The robotic welding 
and milling station 
developed at Saga’s 
plant at Scurcola 
Marsicana near 
Roma allows for the 
repair of auste-
nitic manganese 
steel crossings to 
enhance quality and 
durability. Saga de-
veloped the robotic 
repair methodology 

itself, and the company also arranges for the 
pick-up and delivery of turnout crossings.
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Taking care of the 
heart of a turnout
ROBOTS Collaborative research has supported the development of an automated plant 
to repair work-hardened turnout crossings made from austenitic manganese steel.

Prof Andrea Bracciali 
Department of Industrial Engineering  
University of Firenze

Turnouts are a challenge for 
railway infrastructure man-
agers all around the world. 
They are expensive to install, 

difficult to maintain, and subjected to 
heavy wear. But as turnouts are abso-
lutely fundamental to the rail mode, 
they remain the focus of extensive re-
search into design, performance, wear 
and maintainability.

Recent research at the University 
of Firenze has helped in the develop-
ment of a new technique for restor-
ing and life-extending crossing noses, 
which are one of the most complex 
and expensive elements in a typical 
turnout.

Because of routine wear and tear, 
an infrastructure manager operating 
a relatively large rail network may be 
faced with the challenge of repairing 
or renewing several hundred turnouts 

a year. In many cases, this work will 
focus specifically on the replace-
ment of a heavily worn crossing nose, 
which can be changed directly with-
out removing the rest of the turnout. 
Even when a turnout is dismantled at 
the end of its useful life, not all of its 
components are automatically sent 
for scrap.

Typically manufactured from aus-
tenitic manganese steel, which has 
good work-hardening properties, the 
crossing is probably the single most 
expensive component of a turnout. So 
there are significant potential econo-
mies to be gained from repairing and 
reusing them, rather than replacing 
them every time.

Techniques to build up worn cross-
ing noses by electric arc welding have 
been around for many years, but it has 
been difficult to ensure the quality of 
in-situ repairs which have to be done 
under difficult access conditions and 
in all kinds of weather. A far more 
consistent result can be obtained 
when the repairs can be undertaken 
in a workshop, using a rigorously-
controlled industrial process.

Having built up considerable ex-
perience with in-situ restoration of 
turnout crossings, Italian company 
Saga srl has recently opened its first 
workshop in Scurcola Marsicana, 
90 km from Roma, to repair crossing 
noses under contract to RFI. Accord-
ing to one of the company’s founders, 
Panfilo Salciccia, ‘we started think-
ing about an industrial way to repair 
crossings a few years ago. We wanted 
to set up a flexible low-cost plant that 
could offer the best quality at com-
petitive price.

‘After analysing in detail all the 
phases involved in repairing a cross-
ing, from initial measurement 

Right: After the 
worn crossing 
has been built 
up using electric 
arc welding (left 
of picture), it is 
descaled using 
a needle gun 
(centre) ready for 
milling (far right).

The shape of the 
crossing nose 
and wing rails is 
restored using a 
milling process 
(right), followed 
by finish grinding 
(far right). The 
completed 
crossing is then 
checked using 
non-destructive 
testing before 
dispatch (below).
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was used to 
measure the 
point frequency 
response function  
at the spindle 
of the robotic 
milling tool.

through welding, and machining to 
finishing, we decided to investigate 
the possibility of using a robotic plant 
for both the welding and machining 
phases.’

Robotic welding is already widely 
used in many sectors of industry, but 
using a robot for machining a ‘diffi-
cult’ material such as austenitic man-
ganese steel is a very different propo-
sition. Because of its work-hardening 
properties, the material requires a 
very stiff machine and special geom-
etry tools.

It soon emerged that grinding was 
not an option, as the cutting forces 
were too high, and the pressure on the 
grinding wheel would be too great for 
the limited stiffness of a robot. Thus 
Saga was forced to use a milling tool, 
which Salciccia explains ‘unfortunate-
ly results in extremely periodic excita-
tions in the slender arm of a robot’.

Having sourced suitable milling 
tools from a specialist manufacturer, 
Saga worked with the University of 
Firenze to address the problem of ma-
chining vibration and stability. Chat-
ter is a very complex phenomenon, 
and it normally takes a long time to 
study the effect and limit its conse-
quences on surface quality and tool 
life. However, we did not have a lot of 
time to investigate the phenomena.

The company had already decided 
to use robots from the same manufac-
turer for both the welding and milling 
operations, which dictated a precise 
architecture for the machine tools. 

Nevertheless, the collaborative re-
search enabled us to reach a satisfac-
tory compromise between machining 
time and tool life.

Using an experimental modal anal-
ysis, the university investigated the 
dynamics of the robot in the entire 
machining area. This enabled us to 
identify an interesting combination of 
anti-resonances around a spindle ro-
tation speed that was perfect for ma-
chining. Practical tests confirmed that 
this would give satisfactory results in 
terms of productivity, quality and tool 
life.

The robots were then programmed 
with the geometries needed to ma-
chine various types of crossing. In 
fact, the plant has considerable flex-
ibility, as it is possible to draw up and 
programme a working cycle for virtu-
ally any crossing type in around two 
working days.

Saga is now able to offer a ‘full 
service’ package to any railway ad-
ministration, including collection 
and delivery. On arrival at Scurcola 
Marsicana, each crossing undergoes 
a first rough milling and dye-pene-
trant checks, followed by the welding,  
needle descaling, machining and fin-
ishing operations. Non-destructive 
tests ensure that the repaired cross-
ing meets the appropriate national 
and international standards. 

Pointing out that ‘there are no 
limitations on the use of restored 
crossings’, Salciccia says the pro-
cess offers considerable savings for 

Overall view 
of the Saga 
robotic crossing 
restoration 
plant at Scurcola 
Marsicana.
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infrastructure managers, as ‘a refur-
bished crossing is much cheaper than 
a new one’.

Having been awarded a contract 
from RFI to refurbish 770 crossings 
over the next three years, the com-
pany is now looking to double the 
capacity of its production facilities for 
the domestic market. It is also evalu-
ating the opportunity to open a sec-
ond plant in Central Europe. l




