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Analysis of Abnormal Vibration Monitoring
Data of EMU Gearbox

FU Shirui, BU Feng, WU Yanpeng, CAO Qi, LU
Dongyu, CUI Jiandong

Abstract Most EMU trains are equipped with train vibration
monitoring system ( TDDS; tactical data dissemination system )
to record, analyze the vibration state of the vehicle in opera-
tion, give early warning and alarm prompt for abnormal data of
gearbox vibration monitoring. In this paper, the vibration early
warning data in a certain EMU train operation are analyzed, the
threshold selection and operation principle of the train vibration
monitoring system are introduced. At the same time, causes of
the abnormal vibration are detected through data analysis, and
the fault location is also confirmed.
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Tab.1 Warning threshold setting of vibration characteris-

tic value at gearbox measuring points

G B AT/ Sy PRI RS PR B0 A
(km/h) T B/ g Bt/ (g/Hz)
(100,200 ﬁjj% 3.72 0.90
s 4.74 0.90
(200.250] T 4.97 1.20
s 6.33 1.20
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Tab.2 Warning threshold setting of vibration acceleration

characteristic value at motor measuring points
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Fig. 1  Preliminary waring logic diagram of cardan shaft vibration
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Fig.2 Time-domain eigenvalue curve of vibration acceleration
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at EMU 4-vehicle A end motor measuring points
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Tab.3 The first preliminary acceleration waring of vibra-
tion characteristics at 4-vehicle A end motor meas-

uring points

1| 4555 47 I
2020-02-07 10:10:25 243 0.867
2020-02-07 10:10:30 243 0.878
2020-02-07 10:10:35 244 0.864
2020-02-07 101040 244 0.872
2020-02-07 101045 243 0.880
2020-02-07 10:10:50 244 0.888
2020-02-07 10:10:55 244 0.884
2020-02-07 10:11:00 244 0.884
2020-02-07 10:11:05 244 0.888
2020-02-07 10:11:10 244 0.890
R4 4 FE2 IR 2 KNEE FE R X FL AL
HRBh N E S EE ST

Tab.4 The second preliminary acceleratgion waring of vi-
bration characteristics at 4-vehicle A end motor

measuring points

i oEy B SRt
2020-02-07 10:13:55 240 0.865
2020-02-07 10:14:00 241 0.873
2020-02-07 10:14:05 242 0.889
2020-02-07 10:14:10 243 0.905
2020-02-07 10:14:15 244 0.913
2020-02-07 10:14:20 245 0.891
2020-02-07 10:14:25 244 0.882
2020-02-07 10:14:30 243 0.892
2020-02-07 10:14:35 243 0.898
2020-02-07 10:14:40 244 0.900
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self_test_volage:

ch0=0.1005 ch1=0.9744 ch2=0.0820 ch3=1.6673 ch4=2.0225 ch5=1.8829 ch6=2.4997 ch7=0.0037
proc_para.power_on: 391 (2020-2-7 17:57:20)
proc_para.IWDG _reset: 1 (1970-1-1 0:0:0)
proc_para.MVB_err: 0

proc_para.AD_err: 0

proc_para.storage._err: 0

proc_para.gearacc_err: 0

proc_para.geartemp_err: 0
proc_para.motoracc_err: 0

proc_para.temp_warn: 0

proc_para.temp_alarm: 0
proc_para.temp_hidden_bad: 0
proc_para.gear_acc_warn: 0
proc_para.gear_acc_alarm: 0
proc_para.motor_acc_warn: 2 (2020-2-7 10:14:39)
proc_para.motor_acc_alarm: 0
mvb_para.power_on: 387 (2020-2-7 17:57:23)
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Fig.3 Screenshots of self-inspection document warning times
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Tab.5 Vibration acceleration characteristics statistics at 4-

vehicle B end motor measuring points

AR A AL A
I OMAERDR EEBURNE IR
A/ g fE{t/ (g/Hz) FEES ¢
2020-01-08 1.36 1.85 0.08
2020-01-10 1.32 1.77 0.08
2020-01-11 1.34 1.83 0.08
2020-01-13 1.35 1.85 0.07
2020-01-15 1.33 1.78 0.08
2020-01-16 1.35 1.85 0.08
2020-01-18 1.31 1.76 0.08
2020-01-20 1.34 1.83 0.08
2020-01-22 1.32 1.76 0.07
2020-01-23 1.32 1.77 0.07
2020-01-24 1.32 1.76 0.08
2020-01-25 1.31 1.75 0.08
2020-01-26 1.32 1.76 0.08
2020-01-29 1.32 1.81 0.07
2020-01-31 1.34 1.79 0.08
2020-02-01 1.33 1.82 0.08
2020-02-03 1.33 1.78 0.08
2020-02-04 1.37 1.87 0.08
2020-02-06 1.39 1.90 0.08
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Fig.4 Temporal characteristics variation acceleration curves of

gear box
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Fig.5 Frequency domain characteristic variation curves of

gear box
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Fig.6 Temporal characteristics variation acceleration curves of

motor vibration
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Tab.6 Vibration acceleration characteristics statistics at 4-

vehicle A end motor measuring points

A AR 0 A

FL LI
A BRI ey PTEUIEE
FifEfl/g  GE(H/(g/Hz) RFE(E/ g
2020-01-08 1.16 1.57 0.19
2020-01-10 1.31 1.74 0.24
2020-01-11 1.40 1.92 0.28
2020-01-13 1.54 2.12 0.34
2020-01-15 1.76 2.40 0.37
2020-01-16 1.86 2.58 0.42
2020-01-18 2.03 2.78 0.43
2020-01-20 2.18 3.02 0.47
2020-01-22 2.42 3.34 0.50
2020-01-23 2.56 3.54 0.55
2020-01-24 2.55 3.52 0.56
2020-01-25 2.52 3.47 0.55
2020-01-26 2.58 3.55 0.55
2020-01-29 2.57 3.58 0.58
2020-01-31 2.67 3.69 0.57
2020-02-01 2.72 3.78 0.59
2020-02-03 2.85 3.94 0.62
2020-02-04 2.53 3.56 0.62
2020-02-06 2.64 3.66 0.63
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Fig.7 Vibration acceleration spectrum of gear box
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