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Abstract

The axle-box bearings are the key components of high-speed EMU train, whose performance and
fault directly affect the operating safety. Therefore, it is of great significance to monitor the motion
state of bearings and to accurately analyze and predict their faults. In order to monitor the vibra-
tion and analyze fault of axle-box bearing, the software and hardware systems of vibration moni-
toring are designed and used to test vibration experiments. Then, the fault bearing can be effec-
tively diagnosed by time-frequency domain analysis based on the collected data. The vibration
monitoring systems of axle-box bearing can provide technical support and ensure safety of the
high-speed EMU trains.
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Figure 1. The data collect software of the axle box bearings for high-speed EMU
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Figure 2. The test-bed of high-speed EMU
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Figure 3. The sensors’ layout of the axle box bearings for high-speed EMU
El 3. SENFELT|FMEHAGREME

Table 1. The parameters of acceleration sensor
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i >10 kHz I Y —40°C~125C
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Figure 4. The structure of double row tapered roller bearing
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Table 2. The structure parameters of the axle box bearings for high-speed EMU
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Table 3. The Characteristic frequency of CRI-2692 bearing failure
% 3. CRI-2692 J7A S PEFHIESNZR

T Km/h B3 r/min BPFO Hz BPFI Hz 2BSF Hz FTF Hz
100 624 85.0 1125 72.18 4.47
200 1248 170.1 225.0 144.3 8.94
250 1561 2128 2815 180.5 11.19
300 1872 255.2 337.5 216.5 13.42
350 2185 297.8 394.1 2526 15.67

E: FHREL 850 mm.
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Figure 5. Vibration test signal of normal bearing S1 test point (100 km/h)
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Figure 6. Vibration test signal of normal bearing S1 test point (200 km/h)
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Figure 7. Vibration test signal of normal bearing S1 test point (300 km/h)
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Figure 8. Vibration test signal of failed bearing S8 test point (100 km/h)
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Figure 9. Vibration test signal of failed bearing S8 test point (200 km/h)
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Figure 10. Vibration test signal of failed bearing S8 test point (300 km/h)
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Figure 11. The picture of failed bearing
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