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Wheels screeching in curves —
a problem that can be solved

Numerous railway operators have declared that it is their intention to eliminate
the screeching noise that wheels make in curves. The author has spent twenty
years working intensively on this whole problem, which he summarises in this
report. He also presents solutions to it.

Experts know why railway wheels screech
when negotiating curves in track. This
noise is caused, firstly, by the stick-slip ef-
fect on the head of the inneér rail and, sec-
ondly, by contact between the wheel flange
and the edge of the outer rail (Fig. 1).
These forms of friction cause all wheels
to vibrate, The comparison with the vibra
tions induced in musical glasses is a good
one - except that in the case of railway
wheels the frequencies reach peaks of
up to 8000 Hz, and in extreme cases the
sound volume may be as joud as 110 dB.
A similar phenomenon occurs with braking,
and here there is also the problem of wear
and tear on the friction partners, quite
apart from the noise created, This friction
results, for example, in the formation of
short-pitch corrugations on the top of rails
(Fig. 2) and wear and tear on wheel flanges
and/or the edges of the rails.

1 Screeching noises

The vibrations on the Inside and outside
rails are caused In different ways, so dif-
ferent screeching noises result, On the one
hand, ear-piercing noises with a sham in-
tonation repeated at very short intervals
originate on the wheel flange as a result
of the additional tensional stress affecting
the wheel set. On the other hand, the noise
created by the stick-slip effect on the con-
tact surface of the rail resembles the wail
of a siren. It has been measured that up to
a thousand such effects can occur within
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a second. The measured frequencies and
noise volumes are the same for both types
of screeching noise.

When screeching noises occur, both ele-
ments are usually presemt at the same
time, although it is possible in some curves
for just one of the two 10 arse. In most
cases in which just the head of the inner
rail is treated, the screeching on the outer
rall opposite it cisappears t00. If the friction
coefficient of the rail head is modified by
moistening it, the additional friction affect-
ing the wheel set is less than in a dry state,
This reduces the pressure exerted on the
outer rail,

1t is not essential for there to be a complete
fitm of lubricant on the head of the rail over
the whole length of the curve, Even a de
pleted film of lubricant suffices to prevent
vibration excitation, since a certain amount
of time is required for vibrations to be trans-
mitted. If this vibration buildup is repeat-
edly interrupted, no noise will occur.

2 Countermeasures

For screeching noises in curves to be
eliminated, the wbration excitation be-
tween whee! and rail must be reduced or
prevented altogether. This IS achieved by
lowering the friction coefficient. Specialists
frequently use the term “fnction modifier”
for the product which is intended to bring
about a change in the friction coefficient,
In simple language, a friction modifier is,
however, nothing more than a lubricant ap-
plied between the two friction partners, but
specialists do not like using the term “ly
brication” in this context. For the purposes
of this report, the author has decided 10
ignore this objection and to use the term
“lubricant” rather than “friction modifier”,

It is possible to adopt other measures 10
counteract screeching, either individually or
in combinations. These may take the form
of noisedamping mechanical devices at-
tached to wheels and radls and/or sound-

absorbing structures erected next o the
tracks. These other solutions, which do not
rely on the application of lubricants, are not
the subject of the experience covered by
this report.

2.1 Lubrication systems

Many different systems are to be found on
the market for applying lubricants to wheels
and rails. Until recently, however, there
were no systems available for the direct
treatment of the rail head. Most raliway
operators Still consider the rasl head to be
sacrosanct. So the introduction of a sys
tem for lubricating it must guarantee that
all safetyrelevant conditions will be satis
fled, and these are taken to inciude, inter
alia, reliability, ease-of-use and compliance
with enwironmental critéria. The situation is
rendered even more complicated in that, if
extensions are needed to the system later
on, these may cause further costs (at least
for certain systems), and putting them in
place may occasion a major outlay.

For combating screeching noises in curves,
it is necessary to have lubncation systems
that treat the rail head on the inside of the
curve and either the whee! flange or the
edge of the rail on the outside of the curve
separately, Applying lubricant directly to the
running surfaces of the wheels makes little
sense since there is a risk of it being flung
away by centrifugal forces. In most cases,
lubrication systems are already present for
wheel flanges or rail edges.

2.2 Criteria for introducing a railhead
lubrication system

A lubrication system must guarantee par-
ticular properties if the lubricant is really go-
ing to finish up on the rail head where it can
be effective, It must be applied at a specr
fied location (inside and/or outside rail and
to the top and/or the edge of the rail), at a
particular time, for a given duration (hours
per day) and in determined guantities. For a
lubrication system to be successful, it must



Fig. 1: Friction surfaces in a curve

satisfy at least three of the four conditions
just mentioned. If it does, it will be possible
to cope with the constraints of existing situ-
ations, such as the track layout, the curve
radii and the frequency of trains.

2.3 Comparison of various systems

The systems available on the market at
present can be broadly grouped into two
main types, which differ very considerably
in their functions, installation and main-
tenance — in short: stationary and mobile
lubrication systems. Stationary lubrication
units are installed in the track, and sepa-
rate heads apply the lubricant to the edge
of the outer rail and the head of the inner
rail. The film of lubricant is spread to cover
the whole curve by the wheels running over
it. Unfavourable weather conditions may
cause depletion of the film of lubricant, so
it may be necessary to start building it up
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Fig. 2: Formation of short-pitch corrugations on the outer rail

again. Screeching noise may occur for a
while until the film is complete again.

The mobile lubrication systems can be
further subdivided into those that apply
the lubricant mechanically and those that
spray it on. The use of graphite rods is still
very widespread in some countries. It is a
simple matter to fit rod holders to bogies,
which makes it a compelling and low-cost
technique. Its drawback is that it, unfortu-
nately, does not satisfy the principal criteria
mentioned above, namely that it not pos-
sible, for instance, to dose the amount ap-
plied nor is it possible to determine time
intervals. These limitations mean that the
amount of graphite rod consumed will al-
ways be high.

Spray systems (Fig. 3) work only with com-
pressed air at between 6 and 8 bars. The
drawback here is that many modern rail-
guided vehicles, especially trams, no longer

Fig. 3: The footprint sprayed by a rail-head
nozzle

have an in-built system of compressed air,
so they would need to have a compressor










