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m SILENCING RAIL SQUEAK ON BENDS

IN RAIL, EVERYONE IS ACCUSTOMED TO HEARING THE WHEELS OF A TRAIN
ROLLING. BUT NOBODY LIKES SQUEAKING. AVOIDING RAIL SQUEAK ON BENDSISTHE
GOAL OF MANY RAIL AND TRAM OPERATORS, SINCE IT CREATES A BAD IMPRESSION
AMONG BOTH PASSENGERS AND ‘LONG SUFFERING’ LOCAL INHABITANTS. WHAT ARE
THE BEST ENVIRONMENTAL, PRACTICAL COST-EFFECTIVE SOLUTIONS?

CAUSES OF NOISE

The causes of squeal are well known in specialist circles.
This article focuses on the stick-slip effect of the inner rail
on the top-of-the-rail and the wheel flange contact to the
outer rail.

Friction surfaces in the curve

These frictions lead to vibrations in the wheels. The
comparison with the ‘glass harp” as a musical instru-
ment is applicable, only that, here, frequencies can
reach peak values of up to 8,000Hz and the volume
up to 110dB. A similar effect also occurs with the
brakes. In addition to noise, wear on the friction parts
also occurs. This can be seen, for example, as corru-
gation on the top-of-the rail, on the wheel flange or
the sides of the rail track.

Squeaking

As the vibrations on the inner and outer rails are produced
differently, distinct kinds of squeaking noises occur. The
piercing sound that starts abruptly and repeats in an
extremely short sequence arises from the wheel flange
due to tension on the wheelset. The "howling’ sound from
the running surface of the rails consists of several frequen-
cies (due to the stick-slip effect). Up to 1,000 effects of this
kind can be detected in one second. The measured frequen-
cies and volumes are the same for both squeaking noises.

Rail squeak on bends mainly consists of these two types
of noise; whereby only one of them can occur in a curve.
Itis a fact that treatment of top-of-the-rail at the inner rail
alone also helps to fully eliminate squeaking of the outer
rail on the opposite side. As a result of the change in the
friction value at the top-of-the-rail, the wheelset is no
longer under as much tension as in a dry condition.
Hence the pressure on the outer rail is reduced.

Each illustration below shows an example of a frequency-
time diagram (waterfall plot) of a passing train with
squeaking in the curve.

It is not absolutely essential to have an unbroken film of
lubricant on the top-of-the-rail over the complete length
of the curve. A ‘shredded’ lubricant film is sufficient to inter-
rupt the build-up of the vibration stimulation, since a certain

Sound level chart with treatment

Sound level chart without treatment of top-of-the-rail
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