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Abstract

Rolling bearings are an important part of rail vehicle’s transmission components, and their per-
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formance degradation or failure will directly affect rail vehicle’s normal driving. Due to rail ve-
hicles being under variable speed conditions for a long time, in order to control their faults within
a small range, an electrostatic monitoring technology that can monitor the early faults of bearings
in real-time is introduced. Taking rolling bearings as the object, an experimental platform based
on the principle of electrostatic monitoring was built to study the monitoring effects of sensors
with the same probe size on bearings with different fault degrees. The monitoring effect of differ-
ent sensor probe sizes on bearing with same fault degree is studied. The effective field of view
monitored by each electrostatic sensor with different probe sizes is studied. The results show that
electrostatic sensor monitors the condition of the rolling bearing and can judge the feasibility of
faults and fault degrees of rolling bearings.

Keywords

Rolling Bearing, Electrostatic Monitoring, Fault Degrees, Sensors Performance, Experimental
Analysis

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 53|

RN AR . GRS N AR, HRRE 2B B 1 A AR, (EAhARJS2R T LAk
BeTAR . RSl A B 45— MO LA 0E , AEAE RIS, el LA A 7™ i A B, P DA Al 7K
IR A, AR T R R R, RO R P RV R e, RS R KA R [ 1]

AR, ARSI ALAS 5 xR S il ACIR 3 ML 2 B (R UG i 5 B 535, IRt iR sh il K 132
M) Z e Refa bR . T BB IRENR S IR AL IR AE A 2 R TR B, A AR 4L il A IR I B fY
AP AT, AR HREAT R Th AN e A B AR B . T EORA] T IR, U AT BUSEEBOR,  (HRHAR R
MG SR ATRE WA, AR NI H bR AR AR S TN AT R i RO SR
TAMERCRSIEL N EAR, IEOR & FAE 1970 4 /e A 136 B S ERORE T AL, FIT X2 K 5)
HUES ML II[2] [3] [4]. Harvey S [5] 7] fa FH 458 X Jok e % S o AR 8 it e o A SRS VR 1 Bl 7R AT
PP M A R R RO i VA R iR ) e oS AR e e SR G e I A AT R T
R LA At T o e PRGN B R BRI D R RS0 P T AR ) B R XK IR AE LR I .
BEX AT KB HLR R LI, A (A1 DA e B S TN SR TS T AT 1 — RPN T . SCIRHESEN[6] [7]
MRAE A SRS £, Bk AR RGN AR RS . TR A N[BT — ik T3 (B 1) L e T V%
HFREELO] [10] [LL]XHR Bl AR AN A SE A EAT 1 P AE S B ke, 45 SRR WY AR 2 B T B R E 8 M
DR Bk A AN A B AR P RE IR IR L o

SETE BRI MT[12], AR SCHRE AT X M0 Xk G0 P s A R 45 X I o B ORI TR sl AR ) e 12
Wir, A AR SO 3R] USSR 328 H A5 36 PO e Pl A% s S U PR s il A B (RS b E VR Bl il R O A e
AR i B e P ) T3 A

2. FREE ISR

JERE BT TR A el AR E S N TR AR A AR AR — T2 8} IRBh KIS 4TI
PRAEEEYE, SR BEGE  FRI F DR BRI F AR IR IR, S SRSl A AR I 0 P IR e A KR A

DOI: 10.12677/jsta.2022.102037 306 RIS M


https://doi.org/10.12677/jsta.2022.102037
http://creativecommons.org/licenses/by/4.0/

FRBER 55

FAE o e PR VO S T % eR SRS R B, P2 A ) P S R RN T 2 Ak ), g P AR A I AL L, IF
W T EE T, AT A SRS AN P 0 A PR A BT AT, A S R R AR A R AT R e RS
WK 1 AR,

(ER=ahil
Signal conditioning

b BB L T B & Charge

+Probe sen;.lno surface

EHR R
Ground shield .

4—4‘*’( )\—> D —— >
a%ﬁ///iVT\ B2 iHA] Time

Electric field charge Electric field lines

Figure 1. Electrostatic schematic diagram of wear area
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Figure 2. Rolling bearing monitoring experiment platform
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Figure 3. Electrostatic monitoring process of rolling bearing
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Figure 4. Electrostatic sensor in wear area
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Figure 5. Fault parts of rolling bearing. (a) Normal bearing; (b) Light roller; (c) Medium roller; (d) Heavy roller; (e) Light
inner; (f) Medium inner; (g) Heavy inner; (h) Light outer; (i) Medium outer; (j) Heavy outer
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Figure 6. Monitoring of bearings with different fault degrees by the same sensor. (a) Roller fault bearing; (b) Inner ring fault
bearing; (c) Outer ring fault bearing
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Figure 8. Monitoring of slightly faulty bearings by sensors of different probe sizes. (a) Roller fault bearing; (b) Inner ring

fault bearing; (c) Outer ring fault bearing
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Figure 9. Different probe size sensors monitor moderately faulty bearings. (a) Roller failure bearing; (b) Inner ring faulty

bearing; (c) Outer ring faulty bearing
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Figure 10. Monitoring of severely faulty bearings with sensors of different probe sizes. (a) Roller failure bearing; (b) Inner
ring faulty bearing; (c) Outer ring faulty bearing
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