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Analysis of Curve Squeal Noise for Busan Metro Line 3
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This paper deals with the measurement and analysis of the squeal noise according to the
curvature of rail. The squeal noise is generated by the friction between the railway with curve and
the wheel. The squeal noise is a big problem in Busan Metro Line 3. If the developing panel type
ANC(Active Noise Control} system which is attached to the floor can reduce 5 dB in below 500
Hz, the sound pressure level of the whole band pass can be reduced about 4-4.8 dB in squeal
noise above the curvature of R400. Curve squeal noise is the intense high frequency tonal that
can occur when a railway vehicle fransverses a curve. The frequency range is from around 500 to
almost 20,000 Hz, with noise levels up to about 15 dB in curve.
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L pax = maximum noise level

L¢q = equivalent noise level
Lso = percent of time a noise level, median
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Fig. 1 The route of busan metro line 3
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Table 1 Equipments for measurement and analysis

Equipment Modet! Spec Use
FFT Analyzer B&K3560-C 4ch. | Analyzer
B&K4189L001 4ea.
Microphone
B&K4189A021 | 4ea.
Accelerometer | B&K4514B002 4ea.
Sound Level RION NL-32 lea. | Measure
Meter RION NL-21 lea.
Tri-axis
L RION VM-54 lea.
vibration meter
Tape recorder SONY PC204A | 4ch.
Data recorder RION DA-20 4ch. | Recorder
Level recorder RION LR-04 2ea.
Nexus Nexus Con'ditioning sch. | Amp.
Amplifier
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Migrophene Amplifier Trata Recorder
B&R 41894021 dea b &k Nexus Seny PC204A

Analy sis Sy stem

Pulse Labshepvi S0

Microphene
BSE 41891001 dea

Pulse B&K 3109 *75% TimeFile Management Computer

Fig. 3 Measurement and analysis equipments
(a) The busan metro line 3 vehicle
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(b) Setup of the equipments
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(c) Position of the equipments A A ZEel wheEl gkEe] A
Fig. 2 Setup the equipments for measurement of the ogt 4 EA4E A AL &Y U]'““’ﬂ
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Fig. 4 Equivalent sound level, max. sound level, median sound level of busan metro line 3
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(c) Squeal (R200, R6000)
Fig. 5 Comparison no squeal with squeal in SPL
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Table 2 Comparison of SPL according to the curvature of
rail {Unit : dB)
Going up overall (dB/20.0pPa)

F Whotl
' requency L()W I I 1gh QiC
Location - band

Mandeok->Minam  R200 874 900 919
Gupo—Deokcheon ~ R200 86.6 855  89.1

Mangmi—Suyeong ~ R297 882 851 900

Namsanjeong—

R352 866 815 87.8
Mandeok

Gangseo-gu Office
—Gupo
Mandeok—>Minam  R600 859 76.6 864
Mangmi—Suyeong  R800 80.6 686  80.8

R400 90.2 813 907

Bacsan—>Mangmi  R1502 85.0 752 854
kcheon—
Deokeheon R2100 840 709 842
Sukdeung
Mangmi—Suyeong R3002 86.1 72.1 86.2

Low frequency : 0~500Hz, High frequency : 500~

20,000Hz, Measuring position : Height 20cm
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Table 3 Comparison of ANC effect according to the

curvature of rail (Unit : dB)
Going up overall (dB/20.0pPa)
Frequency Low High Whole Effect
Location band
M
andeok — po00 824 900 907 12
—Minam
Gupo R200 816 855 870 2.1
—Deokcheon ’ ’ ’ .
M \
MEML - po97 832 8501 873 26
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Namsanjeong

R352 816 815 846 3.2
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Gangseo-gu
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—Minam
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RB00 756 686 764 45
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B

aesan. R1502 80.0 752 812 4.2
—Mangmi
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100 79. 9 796 4
Sukdeung  F2100 790 709 796 46
Manem
BT p3002 811 720 816 47
—Suyeong

Measuring position : Height 20cm
Effect : (Lpowt Lugid~(Liowe-sagtLaign)
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(a) Time signal of sound pressure

(dB/20.0u Pa]

]
(b) 1/3 octave of sound pressure
Fig. 6 1/3 Octave analysis(Mandeok to Minam, R200)
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(a) Time signal of sound pressure
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(b) 1/3 octave of sound pressure
Fig. 7 1/3 Octave analysis(Namsanjeong to Mandeok,
R352)
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(b) 1/3 octave of sound pressure
Fig. 8 1/3 Octave analysis(Gangseo-gu Office to Gupo,
R400)
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(b) 1/3 octave of sound pressure
Fig. 9 1/3 Octave analysis(Mangmi to Suyeong, R3002)
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