"m Check for updates

Trans. Korean Soc. Noise Vib. Eng., 36(4) : 406~412, 2026 EE_’A‘_%B%%QEILL—E-Q M 363 M43, pp.406~412, 2026
https://doi.org/10.5050/KSNVE.2026.36.4.406 ISSN 1598-2785(Print), ISSN 2287-5476(Online)

Twin-disk A|@7]& &8 €2} =4 n& 83}
AL HRA= AE 54 AT
Characteristics of Vibrations
at the Wheel and Rail According to Train Speed using a Twin-disk Rig

o A &
Hyun Wook Lee’

(Received July 16, 2026 ; Revised August 7, 2026 ; Accepted August 7, 2026)

Key Words : Train Speed(®€ 2[4 1=), Vibration(¥15), Wheel-rail Contact(Z-2¥ =), Twin-disk Rig(E-T]
27 A7)

ABSTRACT

Wheel-rail interaction-induced vibrations are inherent to railway vehicles and significantly affect phe-
nomena such as adhesion coefficients, rolling noise, and wear. Although a previous study investigated
these vibrations using a twin-disk wheel-rail contact simulator under a single speed condition, the ef-
fect of train speed on wheel-rail contact vibration remained unclear. This study extended the afore-
mentioned previous study by conducting experiments at three rotational speeds: 1200 r/min, 1800 r/min,
and 2400 r/min, corresponding to approximately 45 km/h, 68 km/h, and 90 km/h, respectively. The ex-
periments involved high-carbon steel specimens with flat-tread wheels and head-profiled rails under
dry surface conditions, and vibration was measured during the acceleration, slip, and deceleration
phases at each speed. Time-domain moving RMS envelopes and Welch-based power spectral densities
were used to characterize the vibration. In the acceleration, rolling/sliding-contact, and deceleration
zones, the RMS levels of both wheel and rail vibrations increased monotonically with rotational
speed. The peak amplitude in the 1kHz~2kHz band also increased markedly with speed for both
wheel and rail vibrations across these zones. The peak frequency remained nearly constant
(approximately 1290 Hz ~ 1310 Hz) for rail vibration; however, it exhibited larger variability for wheel
vibration, particularly in the pure sliding-contact and deceleration zones. In the pure sliding-contact
zone, the RMS levels exhibited no monotonic trend, possibly owing to transient motor-control fluctua-
tions and specimen wear during sequential testing. Further verification tests are required to clarify this
behavior. These findings extend the understanding of wheel-rail contact vibration established in a pre-
vious study by incorporating train speed as an additional influencing factor.
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Fig.1 A twin disk rig and schematics of test set-up
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Table 1 Chemical composition and hardness of wheel and rail disks

Chemical composition [wt. %]

Hardness [HB]

) C Mn Si S P Cu Mo Cr Ni
Wheel & rail disk 285
0.62 0.8 0.25 0.17 0.16 0.07 0.2 0.1 0.04
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Fig.2 An example of the rotational speed profile of wheel and rail disks (1800 r/min)
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Fig.3 Time history of wheel and rail vibration (1 s moving RMS) at three rotational speeds
Table 2 RMS values (g) of wheel and rail vibration at three rotational speeds
7 Wheel RPM Rail RPM
one 1200 1800 2400 1200 1800 2400
Accel 2.95 3.52 4.29 6.55 6.91 8.9
Rolling/sliding 3.97 4.52 5.82 9.87 10.57 12.32
Pure sliding 1.90 2.29 2.02 3.83 4.14 3.94
Decel 2.86 3.67 4.24 6.51 8.52 9.21

Trans. Korean Soc. Noise Vib.

Eng., 36(4) : 406~412, 2026

409



Hyun Wook Lee ; Characteristics of Vibrations at the Wheel and Rail According to Train Speed using a Twin-disk Rig

g

g g HE 9 g FlA 1158 Hz ~
1570 Hz7HA] Jdjd oz & Zo=
93 AZL F3) gd BT A A gAs

et

5 Fig 4, Fig, 50 ehisich, 4 SH SR S R At
oA dde] I3 FaFs oF 12 90HZ~1310Hz§ A& EAol ot T fAHE 7hed, %
Ael A ekt wh, R W3 Fukas B Zobe g duA §91 27 2% a0)e) e
Table 3 Peak frequency of wheel and rail vibration in the 1kHz~2 kHz band
Zone Wheel frequency [Hz] Rail frequency [Hz]
1200 1800 2400 1200 1800 2400
Accel 1262 1264 1258 1288 1290 1298
Rolling/sliding 1302 1266 1244 1302 1292 1294
Pure sliding 1326 1570 1158 1310 1298 1298
Decel 1466 1460 1254 1302 1294 1288
Table 4 Peak amplitude of wheel and rail vibration in the 1 kHz~2 kHz band
. Wheel amplitude [g] Rail amplitude [g]
one
1200 1800 2400 1200 1800 2400
Accel 0.22 0.28 0.43 0.80 0.82 1.22
Rolling/sliding 0.41 0.50 0.85 1.39 1.54 1.74
Pure sliding 0.13 0.16 0.25 0.37 0.39 0.48
Decel 0.24 0.27 0.35 0.70 0.90 0.99
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Fig. 4 Peak frequency of wheel and rail vibration in
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the 1 kHz~ 2 kHz band
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