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Evaluation of Silent Properties of Wheel for High-speed Railway Vehicles
E BB HHH* LI S
Ayumi UENISHI Yuki ICHIKAWA
W8
EEGHEEE TR, EEOHMMICHEVESOMNAREE 5o T\ 5, BARMM) T, HEED
POELCIBEENDI SEHRIPOSMHSINIEHFICERBL, CheBRTIMEEHERAEL L5, K
MRTIECDEHEMRIC, BRERE (FEM) (L& 2HRETMFEOBELEL 2, HEEHORES
BB X HZZXLOREHIR WA, ZORER, BEEHICMIFTAE, JLEEBEPSEBERED
BHHOBEBEIRE T — NE2ZHICHEEE, ChICTLDOBEIERT 22 & TIREKBIREREL, B
BEERICES T EESPIC L, CORMRERIS, MEEM ELEIX ME, ZhZHICOVWTHER
U7#EREBNTT %,
Abstract
In high-speed railway vehicles, noise associated with speed increase is a problem. We have
developed a new wheel that can damp the rolling noise radiated from the wheel. By developing a
method for evaluating the silent properties of this wheel using the finite element method (FEM),
we worked to elucidate the noise damping mechanism of the noise damped wheel. As a result, it
was clarified that the noise damped device consisting of rubber and metal attached to the noise
damped wheel disperses many natural vibration modes of the wheel, and the damping of the rubber
acts on these modes to reduce vibration and contribute to noise reduction. Based on this knowledge,
the results of studies to improve performance and to reduce cost are presented.
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The wheel model used for calculations®
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Rolling noise test machine®

®1 HREBHETABREDO Iy 79
Capacity of rolling noise test machine®
Maximum Load 100kN
Maximum Speed 400km/h (2400 rpm)
Roller Diameter »915mm
Tread Surface Shape of Roller JIS 60kg Rail

Test Wheel Diameter 9 660—9910mm

| Solid: Experiment(at 360 km/h), Right Scale
Open: Calculation, Left Scale
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The comparison of experiment and calculation®
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The wheel vibration mode and corresponding natural frequency®
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Natural Frequency of Without Device 2306 2450 3028 3162
Wheels [Hz] With Device 2320 2451 3034 3162
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Modal ERP at 2306 Hz of without device (a) and 2320 Hz of with device (b)®
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