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Wheelsets NOISE & VIBRATION

Searching for wheel innovation
The five companies making up the European Railway Wheelset Association assess the outlook  
for their segment of the supply industry as technical, regulatory and policy challenges mount.  
Nick Kingsley reports.

Lucchini wheelsets 
with noise absorber 
panels assembled 
on a Zefiro ETR1000 
bogie.Nothing, one could argue, is 

more fundamental to the 
safety and efficiency of the 
railway than the wheels 

that bring the train contact with the rail 
via a tiny contact patch. Yet the wheelset 
industry itself is going through an era of 
rapid consolidation and globalisation of 
production (RG 4.17 p42). New players 
are emerging, and familiar companies 
are changing hands. At the same time, 
technical demands are increasing, driv-
en particularly by tightening standards 
on noise emissions in major markets 
and pressure from customers to extend 
component life.

The European Railway Wheelset As-
sociation remains the umbrella body 

representing the four major wheel 
production groups in the EU: GHH-
Bonatrans, Lucchini RS Group, 
CAF MiiRA and Bochumer Verein 
Verkehrstechnik. Valdunes ceased to be 
a member when it went into liquida-
tion prior to being acquired by Chinese 
group Masteel in June 2014; it has yet 
to rejoin the association. In March this 
year, a group of Chinese investors led by 
Full Hill Enterprises completed the ac-
quisition of BVV from Georgsmarien-
hütte (RG 12.16 p18), but the company 
insists its future as an ERWA member 
is not in doubt.

Heritage and knowledge
Europe remains home to ‘the state of 

the art for such specific components’, 
believes Riccardo Pasinetti, Sales Man-
ager at Lucchini RS. He insisted that 
European standards continue to de-
fine the essential parameters of wheel-
set design, which are then adopted 
worldwide. This was endorsed by Sven 

Jenne, Technical Director of GHH-
Bonatrans’ German business, who 
noted that European manufacturers 
‘always top the quality rankings issued 
by OEMs’. While these advantages can 
be ‘difficult to quantify precisely’, Jenne 
feels that European suppliers still have 
‘the best lead times and strongest af-
termarket support’, not least because 
many of the largest wheelset customers 
are based in Europe too. According to 
Marcel Ujfaluši, Head of Business De-
velopment at GHH-Bonatrans, the 
wheelset production business remains 
far from commoditised, and there is no 
clear trend toward standard products. 
‘The only market segment where we 
can talk about commodities is wagon 
wheelsets, and even that is question-
able’, he says. Lucchini RS takes a 
slightly different view, however, with 
Pasinetti pointing to ‘tightening regu-
lations’ on wagon wheelsets following 
the fatal derailment at Viareggio in 
June 2009 (RG 8.09 p3). ‘There has 
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been a cultural change among wagon 
operators and owners since then’, he 
says. ‘We are trying to develop better 
products for freight wheelsets too.’

Nevertheless, wheelset manufacturers 
are keen on more standardisation, as this 
would help reduce to production costs. 
But even where bogie design can be 
standardised, GHH-Bonatrans’ Tech-
nical Sales Manager Petr Kucharczyk 
argues that there may still be a need to 
accommodate three or four wheel types. 
‘A standard wagon wheelset cannot 
be compared to one for an automated 
gauge-changing bogie’, confirms Nils 
Moehle, Engineering Director at BVV.

Amid an evolving regulatory land-
scape, it is clear that cost remains a 
defining factor for wheelset produc-
ers, who find themselves at the fore-
front of the debate between upfront 
procurement price and the ‘MEAT 
principle’ focused on whole-life costs. 
‘Cost is still the key competitive factor’,  
Moehle explains. ‘The upfront price 
must be highly competitive, but we find 
that our customers also want increas-
ingly stringent whole-life guarantees.’

This ‘huge price pressure’ is also ac-
knowledged by Jon Amutxastegi Ur-
zainki, Sales Director at CAF MiiRA. 
‘The increase in competition even 
within the past five years from players 
outside the EU is remarkable.’ Particu-
lar downward price pressure is evident 
in the aftermarket, he reports. CAF 
MiiRA is partly protected from this 
trend, as it focuses on passenger rolling 
stock in both the main line and urban 
rail segments, explains the company’s 
Head of R&D Aitor Landaberea, ‘but 
even there, competition is increasing’. 
He points out that price competition 
must not affect safety, adding that more 
customers are now taking life-cycle 
costs into consideration.

GHH-Bonatrans, meanwhile, has 
identified a growing trend for vehicle 
manufacturers to insource the design 
and production of wheelsets in an effort 

to better manage costs and mitigate 
over-dependence on a given supplier. 
‘We have to convince customers to buy 
from us’, Jenne says.

Reducing noise
‘Noise is not a new issue, we have 

been working on it for 20 years’, ar-
gues Steven Cervello, Head of R&D 
at Lucchini RS. ‘But the challenge 
is markedly different depending on 
the application.’ Lucchini sees wheel 
noise as a particularly important issue 
in high speed passenger and light rail 
operations, for example. The develop-
ment cycle of low-noise products can 
be very lengthy, Pasinetti adds. He 
cites a request from the Circumvesu-
viana railway near Napoli in the late 
1990s for a low-noise wheelset that 
would protect the sensitive heritage 
sites which it passes. Almost two dec-
ades later, a derivative of this wheel 
has been adopted for the ETR1000 
trainsets used on high speed services 
by Trenitalia.

Amutxastegi takes a more sanguine 
view. ‘Generally speaking, wheel design 
is only one small contributor to rolling 
noise, along with the track, and we can 
only control the parameters available to 
us.’ However, CAF sees itself in a strong 
position to view wheelsets in the con-
text of wider vehicle design, given that 
it is part of an integrated rolling stock 

manufacturer and maintainer. Its ex-
perience of noise reduction techniques 
over decades has led to the introduction 
of damping systems in different types of 
passenger vehicle that seek to balance 
cost and performance.

GHH-Bonatrans believes a better 
understanding of life-cycle costs could 
help the adoption of more advanced 
noise mitigation products. The compa-
ny offers a range of low-noise wheelsets 
under its BonaSilence range, varying 
from relatively simple damping rings 
to a more complex assembly branded  
BonaSilence  M, which is being 
launched initially on the metro cars that 
Stadler is supplying for the Berlin U-
Bahn. The initial cost of this equipment 
is understandably higher, but whole-life 
benefits can be accrued at a fleet level, 
as the design allows the noise reduction 
equipment to be transferred between 
wheelsets when wheels become worn.

The company reports that noise 
reduction of up to 3  dB is possible 
through wheel damping, but precise 
results vary heavily from case to case. 
The company has invested in the de-
velopment of super-resilient wheels for 
the light rail market, which have found 
favour in cities where minimising noise 
and ground-borne vibration is priori-
tised by policymakers. The company has 
had ‘good experiences’ in Helsinki and 
it is supplying a super-resilient wheel 
to Bombardier for the Flexity cars now 
being delivered to Ontario transport 
authority Metrolinx and Toronto mu-
nicipal operator TTC.

Ujfaluši adds that wheel producers 
must understand the difference be-
tween rolling noise and squeal, since 
these generally require different damper 
designs. GHH-Bonatrans has sought 
to engage with other component sup-
pliers to gain a better understanding of 
related subsystems for a given vehicle, 
such as the brake assembly. The closed 
nature of urban rail networks means 
that wheelsets for trams and metro cars 
are becoming more bespoke, Ujfaluši 
suggests, while regulatory interventions 
in both the urban and main line mar-
kets are becoming more frequent.

Far left: BVV’s Bo 54 
wheel comprises 
a wheel tyre, the 
rubber elements and 
a one-piece web 
disk.

Left: CAF MiiRA 
resilient wheel.
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R&D priorities
An ambition to make greater use of 

automated and digitised tools is a com-
mon theme across the ERWA member-
ship. This is especially driven by a desire 
to gain a greater insight into the in- 
service behaviour of wheelsets with ac-
tionable data that could then be fed back 
into the design and production process.

In terms of research spend, Lucchini 
is among the most ambitious, having 
committed in 2007 to spend €270m over 
10 years on improving its facilities. This 
led to the opening of a new rolling mill 
at Lovere in northern Italy the follow-
ing year (RG 6.08 p61), which Pasinetti 
claims has the ‘most advanced’ automat-
ed axle machining line in the world. In 

the years ahead Lucchini will continue 
to invest in its research capa bility, inclu-
ding laboratories and IT systems to sup-
port ‘big data’ applications. The company 
is currently working to develop sensors 
for monitoring the dynamic loading on 
wheelsets, which could help it to opti-
mise inspection techniques.

BVV says its R&D activity is focused 
on anticipating regulatory change. One 
specific focus is on the development of 
solid steel wheels that will achieve the 
same noise dampening performance in 
rail applications as previously used tyred 
wheels. But Moehle warns that innova-
tion is difficult, as the approval process 
for new products gets harder and the ef-
fort needed to generate smaller returns 
in areas such as noise increases.

BVV is also working on potential 
approaches to reduce wheelset weight, 
including the use of aluminium alloys 
in resilient wheel centres rather than 
steel. Another advance could be the 
auto mated recognition of wheelsets in 
real time using RFID. ‘This would fa-
cilitate a shift towards a true condition-
based maintenance, but this is not being 
prioritised by the OEMs as much as it 
should be’, Moehle believes.

Landaberea strikes a more cautious 
note. ‘Yes, of course we will increase 
spending on R&D’, he says. ‘Yet in 

reality, given the cost pressures we face, 
that is very difficult.’ These activities are 
part of a global approach focused on 
reducing life-cycle costs, as MiiRA is 
part of the CAF group. Moreover, CAF 
has a stake in NEM Solutions, which 
specialises in advanced diagnostics tools 
for wheelset monitoring (RG 7.15 p56). 

CAF does have a strong relation-
ship with the wider community of 
suppliers and research institutes in the 
region around San Sebastian in north-
ern Spain, and as a founder member of 
Shift2Rail is very active in research pro-
grammes at a European level.

GHH-Bonatrans reports that 
it will increase the 3% of turnover it 
typically invests in development, with 
a focus on emerging and comple-
mentary technology meeting growing 
expectations for increased reliability 
and/or weight reduction. The resulting 
products are likely to include technical 
advances which are ‘not prevalent yet’, 
Ujfaluši says, such as induction harden-
ing for axles or wheelset designs with 
inboard bearings.

Recyclability and the use of sustain-
able materials is another research prior-
ity; this trend was echoed at Lucchini, 
where Pasinetti argued that European 
procurement policy should place a great-
er weight on such external factors. n

Measurement of 
radial and axial 
stiffness on a rubber 
resilient wheel being 
produced by GHH-
Bonatrans.


