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ABSTRACT

MRU(motor reduction unit) for KTX is a assembled complex structure that is equipped with a lot of
parts at the express train KTX and that is the core power source operating variable speeds. This study
is recorded the dynamic characteristics analysis results tested by EMA which is done through the parts
and assembly test, transient analysis and stoped train test in order to design the online monitoring sys-
tem for KTX MRU. And the mode shapes result from critical vibration frequency explain the relation
with variable speeds of express train over 250 km/hr. Also these variable speeds make variable opera-
tional frequencies at pinion, axle gear mesh frequency and normal bearing fault frequencies. As the
specified speed can make resonance with natural frequencies of the MRU, for the train operating stabil-
ity, this study also presents the MRU's critical speeds calculated by the each train speed.
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-GMF$} #d% S l(sidebands)

- 7]19)F W F34(disc wobble)

-7 7] 71013t FF(tooth resonance)
9] 13, &7 (shaft deflection, resonance)
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- GMF Axle : Axle Hz X Axle Gear #
- 1X Axle Axis : Rsx 1000/(3600 sec % 3.14 x Wd)
- 1X Tripod : 1X Axle Axis x Axle Gear # /
Axle Input Gear #
- 1X Trans : 1X Tripod X Motor Out Gear # /
Transmission Gear #
- 1X Drive : 1X Trans x Transmission Gear # /

Driving Pinion Gear #
- GMF Trans & Drive : 1X Trans X

Transmission Gear #

-BPFI : (Nb/2) x S x (1 + Bd/Pd x cos©)
-BPFO : (Nb/2) x S x (1 - Bd/Pd x cosO)
-BSF : (Pd/2Bd) x Bd x [ 1 - (Bd/Pd)’ x (cosO)’

-FTF : S/2x(1-Bd/Pd x cosO)
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Table 1 KTX MRU operating frequencies

Frequency 120 km/hr 290 km/hr

GMF axle 588.5Hz 1422.2 Hz

GMF trans & drive 682.1 Hz 1648.4 Hz
1X axle axis 11.5Hz 279 Hz
1X axle gear R 13.4 Hz 323 Hz
1X trans 16.6 Hz 40.2 Hz
1X drive 253 Hz 61.1 Hz
NU2315 BPFI(1X) 95 Hz 230 Hz
NU2315 BPFO(1X) 65 Hz 158 Hz
NU2315 BSF(1X) SHz 13 Hz
NU2315 FTF(1X) 34 Hz 83 Hz
NUP2314 BPFI(1X) 95 Hz 230 Hz
NUP2314 BPFO(1X) 65 Hz 158 Hz
NUP2314 BSF(1X) SHz 13 Hz
NUP2314 FTF(1X) 34 Hz 83 Hz
NU2315 BPFI(1X) 119 Hz 286 Hz
NU2315 BPFO(1X) 81 Hz 196 Hz
NU2315 BSF(1X) 7 Hz 16 Hz
NU2315 FTF(1X) 43 Hz 104 Hz
NUP 2314 BPFI(1X) 119 Hz 286 Hz
NUP 2314 BPFO(1X) 81 Hz 196 Hz
NUP 2314 BSF(1X) 7Hz 16 Hz
NUP 2314 FTF(1X) 43 Hz 104 Hz
NU2220 BPFI(1X) 231 Hz 558 Hz
NU2220 BPFO(1X) 173 Hz 419 Hz
NU2220 BSF(1X) 11 Hz 26 Hz
NU2220 FTF(1X) 87 Hz 209 Hz
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Table 2 Natural frequencies of parts and assembles

Location Part(Hz) Assemble(Hz)
390, 881,
Ist gearbox 962, 1815 697, 790, 1835
690, 746,
2nd gearbox 590, 907 1045, 1705
Axle shaft 220, 570, 960 540, 717

mm/sec
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3D View: 697 HzI0.15229%

Table 3 KTX speed versus MRU critical frequency
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