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Influence of the Speeds on the Curve Squeal Noise of Railway Vehicles
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Curve squealing of inter-city railway vehicle is a noise with high acoustic pressure and rather
narrow frequency spectra. This noise tumns out to be very annoying for the people living in the
neighborhood of locations and the passenger in railway vehicle where this phenomenon occurs.
Squealing is caused by a self-exited stick-slip oscillation in the wheel-rail contact. Curve squeal
noise of railway vehicles that passed by a factor of the speed /limit, so to overcome in order to
improve running performance is one of the largest technology. In the present paper, characteristic
of squeal noise behavior at the Hanvit-200 tilting train test-site. Curve squealing of railway
wheels/rail contact occurs in R400~ R800 curves with a frequency range of about 4~11kHz. If the
curve is less than the radius of wheel/rail contact due to |left-right| noise level difference (JBA)
shows a significant effect of squeal noise were more likely.
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Fig. 1 Lateral contact position and creepage of leading

outer wheel
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Fig. 2 Squeal noise generating mechanism
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Table 1 Specification of Hanvit-200 train

Description Specification

Formation 4Motorized
Cars+2Passenger Cars

Seats Total 278 seats

Max. speed of operating 180km/h

Max. speed of design 200km/h

Max. tilting angle 8°

Max. tilting angle speed 4°/sec

Interior noise 70dBA  at 180km/h

Wheel base 2,600mm

2™ spring Dia%phragm + emergency
spring

1* spring Conical rubber spring

Material of carbody Composite + steel
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Fig. 3 Squeal noise measurement microphone locations
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Fig. 4 Block diagram of squeal noise measuring system
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Fig. 5 Frequency spectrum of the noise recorded at one
microphone for a train passing at R400
(microphone position : car no. #6, axle no. #1)

Table 2 Wheel radiation noise of Hanvit-200 train in

curve lines

Radius | Speed | Mean of radiation | Max. of radiation
(m) |{(km/h) noise (dBA) noise (dBA)
75 105 110
R400
95 108 113
90 106 110
R600
108 108 112
100 107 110
R800
120 109 113
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Fig. 6 Wheel-rail contact noise of Hanvit-200 tilting train
in curve lines at R400

BHOO Lol Direction . 108 kph

16,40
1800
B0
400

L

RE A

Left - nigg.z ffdlm’}

3‘33,5:»

=3, 0}

Sewnd Presatee Level Differae

0.0 (R 0 F00 400 BO0 &9
Tl

Fig. 7 Wheel-rail contact noise of Hanvit-200 tilting train
in curve lines at R600
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Fig. 8 Wheel-rail contact noise of Hanvit-200 tilting train
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