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An Experimental Study of Squeal Noise Characteristics for Railway
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ABSTRACT

Squeal noise is a harsh, high-pitched sound that occurs when railways are running at sharp curve
tracks. The cause of squeal noise is known to be the transient lateral traction force between wheel
and rail. Field measurements are too difficult to control the parameters. Thus, the scaled test rig
should have been made in order to investigate the generating mechanism of squeal noise. The unique
feature of our test rig, HSTR(Hongik Squeal Testing Rig), is that DOFs of its wheelset are as close
to as those of the real railway. The attack angle and running speed of the rail roller are controlled
in real time for simulating a transient characteristic of driving curve. The environment conditions,
such as given axle load, running speed, and wheel's yaw angle have been identified for generating
squeal noise and the squeal noise itself has been measured. The relation between wheel creepage and
creep force in lateral direction and the criteria for squeal noise have been investigated, which results

has been verified by finite element method.
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Flg 1 The picture of Honglk Squeal Test Rig
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Table 1 Input and output parameters of HSTR
Rail roller RPM

Normal load

Input parameters
Yaw angle

RPM difference

Lateral force

Output parameters

Squeal noise
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Table 2 Selected input for

squeal noise

parameters generating

Normal load(N) 117

Rail roller speed(RPM) 50

Yaw angle(’) 0:01:14

Lateral creep force (M)

4r e
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1 i 1
i 0z 0.4 06 U] 1 52 1.4
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Fig. 8 The lateral force with respect to creepage value
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Table 3 Material properties of wheel and rail roller

Elastic Poisson's Yield Tensile
Material | modulus ratio strength strength

(GPa) (MPa) (MPa)
SM45C 200 0.29 620 690

Table 4 Fixed degrees of freedom of FE model for
squeal noise analysis

Ste Wheel Rail
P reference point reference point
1 Y, Z, ©x, Oy, 62| X, Y, Z, Ox, O, Oz
2 Y, Z, 6x, 6 X, Y, Z, 6x 6
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Table 5 Experimental equipments for squeal noise
and DPM measurement

Experimental Equipment Specifications

Squeal Noise measurement

Front-end SCADAS 111

Microphone AVM MI-17

DPM measurement

Front-end SCADAS 111
Impact hammer B&K 8206
Accelerometer B&K 4394
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