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Research on Fault Diagnosis and Predictive Maintenance Technology of Mine Flameproof Motors
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Abstract: As the core power equipment of coal mine production systems, mine flameproof motors have operational reliability that is directly re-
lated to the safety, continuity, and economy of coal mining. The harsh working conditions in coal mines, such as high humidity, high dust, heavy
loads, and strong electromagnetic interference, make motors prone to faults like bearing wear, winding insulation aging, and rotor imbalance. If
these faults are not diagnosed and addressed in a timely manner, they may lead to equipment shutdowns or even major safety accidents such as
gas explosions. This paper deeply explores the current mainstream fault diagnosis technologies and predictive maintenance methods, and looks
forward to the direction of future technological breakthroughs. It holds significant practical significance for improving the operation and mainte-
nance level of coal mine electromechanical equipment and reducing safety risks.

Keywords: Mine Flameproof Motor; Fault Diagnosis; Predictive Maintenance; Sensor Technology; Intelligent Algorithm

515 1. APR VS RIS BT R AR R
PO E DR IF REIRAS A Th A SR RE R, LR 2T RAK A L1 feGER 2 AR
THAIMARBARTERTT. 07 PP RITTR | 25 TG B W AR LU — W BUE S HE I A, Sl 2B e

HNEE SR RS L, ARG LR AR R B HlisfTad B EROIRSD R WA S a0 A L, kT
IfE, HsfpIRESEEE R R E = R NELACR. 51 BaefriRs, BATEBRR . RAEMEHE . AR RIS,
A B AURE, &P TR By, BREAE HETE BN R T RS MR

FRREDR, SSMBOTRNE %, HRWIAL TRifier, @i, = RNE TS WHH AR USRS W) AR, R
2 FREGE LR, SR R R/ TR IO TR PSR R AR, 2 S 8dR3E S IIRE . BRERER
o MR PR ML BV IR &, e A il BN, BORIES SR 3155 o A R e SR 1R DA
W R R — 5, SRR LB U ] s e lA, I, BT AR S5 R SRR R B TR . %A e
I35, KB I E SR R e AT R TR A, MUMURS I | AURESEOCHERR O LIRS I, SRAIRBIINHEE |
ToIEIE N LR RENLIE S R A . BEE R BRI REIAR  HESBES, BN MR RSB, SRR
MR, WP IR R LA IS AR T TR 20K, R —F PR, SIEW TR SREX L, SCsEs . ZEARR,
REHE R B S B AR, SO RGBT R BUREREE . Fe T AP NIRRT R, (BAEIE T

WKL 1) RSKAET CTRINAE e B RIRSIN T, RS Z T, 55 RERE A T
T BE (5 S W H AR SE T A LR A A I A e iy, et

MBS S 3 AUV i R o PV R R 2 S



TR ABUHT
2026 2% 1 85

2VIBC

ZHmTE

RIS N RS ROREASS R EUNR IR T, Bln, 2R
I, ) 2 ol B 0 B M) L, il 2 4l 2 S 3R
TREERFE T . B T 22 A | 2R AR R AR R A
TN AE TR0 . R HUBESEIRALITRE, ik B
R LRGSR ARRIER R AR, (AREES
BRI P, LA S RS R S TS, 2 T
ARy B

HILE SIS AR SRR ML A 4 T AR, L5
HLEL S RGO 2 8508 1 H T I o & A A8k, i,
LA AN B 3 = A AT, e TSR e 5 5
FRAEREE R . AR RIS FRES ., &
B AIAT . /NI AEAL B, PRIBC A S BT RRAE . R
JESF SR, TSR AL BRI T R RS TR A
BUAR 24 ME RS, T AL HL AL AR 1)l 3t B R R A
55, MR FEs 2R Tol, (X HURIC R I W L R 5
I, W SHAF ARG

1.2 B IS Wi A

WEE N T RE . (GRS HR IR R, O B R d AL
RS WA D ) ZUREURRL G . R RERIRIRE Y 1 R TR,
REl IS Wi A B T Rl A PRl L IR RIEZIGES, AL
FREE ] TR S AR ST R AE (0 A Bh RIS R YU
HA WA . SUTHRE 0 0N 2 TOCEIR s, &Y
HARBEF T

L THLERE: 2T RIS W AR B A AR R Zh A A, 53
W FREARRAE S PR 2R T DG R . IR IO TR RGBS R
B FREERE, BN SR ON B YeiE it AR R AR
[ TO T BRI T EE, MR AR 4E s SRR R E K
GYOPHIT . R U S it A5 5 R o T A B R TR 2 5 AR 4
W, e L O R AR AR DAL s B S BE T SRl L. B
B AT A2 R A BB W i i REAR BRI 200
ARSI S, SEHR AR 1 43 2R B

BETUREE S 2] IR IS Wi AR TC R N CARBURRE , T b2t
IO 2% (14 22 2 RN S5 4G S B EU A 155 B2 B i B i e, R
IREETE TI2W A S K S5H5 . BRE ML (CNN) FEfE
SRS IR Sy, W] B R sl (5 S iy i ] | 0 PR 430k
TTALEL, [ ShRIBGRIZ R R BEAFAE , 55 T R A B 2 i 5
PEFR ML (RNN) | RKREICAZ 4 (LSTM ) WU Ak 3
B, Rl FB AL R R R R v i S ASRRAE , X AR =i
FER ISR 0 .

2. 5 FARF IR AU 4 3P4 R 5T

2.1 T A iR OHESL

B AR E AL B2 RS L O RE AR R B R AR 2 L IR

ety

AVHIE . A HiNE SAEFRRR, A RNE TR, S
PEREFIAE AT AR REAL

B R SZ R TN AR A BEA, FOTRER LB T T
ZVRERAE . 22T RIE LSRR S TR, & B
R ML, PR %S Lo EIEas il i, ksl
P RRAR I PERE BT | T PURE Sy i el AR R, L E 2K
et B . BrRVERE, HLURAE S AlE R AR A R
R TR, SPRERORE B, 75 XTSRRI A A R g B
FME L SR EHIERAEIAE B, THBRIRE T S A IR IR 22 0] 4k
SIHTHIREIR o KRR A LAl i S o e A4S & i =X,
H T R DI 5 A A 2 A% i PR AR E P, izt DX R T TR
LA s P 245 S BRI S A%

ARG R RO A R U RIS AR R, Sl M BT ik
UG I Z DR, PR A RTIE RS . (RS AR A PR
FERUENE | FETE S ATRAEIEZOR , B, BEXPR R, Tk
FEIRBNE 5 RO (E R 7 WL | IRE(E S AR (R AR
XTSRRI A E | A Sk e LB DA e
FEbR e I S SRR AR 4 T PR (VST X EE S RS
B 2, SR IBEMIZE S IPAT . SRR S5 T k) v LA R
BTG, Wy “IERT CRERET ChERET T
FERET WY, NIFEA B A SR F s

e iy BN 2 PO A R BOAZs , SAd ES BAR F
HRUHLRI R4 (RUL) o MRASEBITERARIE, FFar i
BYR] 73 g Wy BEASEHL S KE K S R . A B L T e ML B A
ORI TR U VA 17 N S Lot N DAL o s [
JEas, ZRRLE ] TR R, (AR R e,
XS RO BOR B s BRI SE T I L AT AU 5 R
6, FUBLERS: T | REZ2 ) SF AR TN AR, JEs W afik
BEHLEE, WS TREA TN AR . HAT, IREEUE SR
T B4 F23A T 1], e R A AR ) B P R IR Sl Y
TREIE, ST Ar e A rT5ErE . i, ST RR AL
ARSI, 2545 LSTM R B SR T shas e, wl
SEBRAH 7RI AR i (A T

AP RIEZER AL R SRR e, HERk
ILES SRS . ZRTRLEA B BRI . A MBSk
GEPP A | B IFREATSEIN G, RHIPURI | ek ek,
e AR R S e O . B, CYRBUERERAE Y R
ST HRARAF B, RBCEZ I | SR s I A S0 ) 55
s HEERDIRSS PRSI, R AR S M BT SR A
Yt HERPIRE TTERH SRR A IR T ROE B
TaaL BSHLIE T AR AE  [RINF, 4E4Pr R REET R4 H 24 2k
J1, S BRGSO, FRE AR, ST AR S

23 W



2VIBC

T2 AR
ol 2026 2 % 1 #A
HIREEME S A R B MU A RSB 00 . T 2y A MBS 2R R, i

2.2 B AR5 e

7 BT AL BTN R4 B AR A B T 25 A0 I R B SEbR T
LSRR, AR R EART 2, SRR RS
L AR

T2 IR RGP, T RALE AT B 2R
SRR . R R, PR S Ll AT R R s TR A
R GRA  FHIEZ R &5 DRSS AR ES & 1 2 IR
b/ S I o i O X B P R 11N d SRS e 7 6 1 D
Eil XIS S AT R . AR, HERER TR S R
P FRAEGLR A XIS SRR S RO T R, WS
HERERFAEIA I ; DRARHE S Z S A RSB A h 455, R
S MBCE L AR B R S RS R 5 5 FI . 191
L, S IRE T RBREIE . RIS SRR SRR
B ARARAE , AT 2 R T L e SR U RE T o

TER RERRAL AT T, ST XF T LSRR AR B . T2
AR, SR RERA A TG . SRR S ) Sk R
LRI P UNZRABALTR FH TP T o, dd Y
HEABOARAISAL, MR IGREAA R 5L PLE
FRTREE 27 > BERY AT [ 20 3R Ao R URR A G BREARRAIE , 4R THBEL Y
PUTLRETT SISWIRI L s R AV AL R 2 AR, T AR 0901k
TR, W P g s s R R, S s
5 i PO Y S

TERT R ST IRV, BN REeH A% AR I
TR, P RS . BRAE S . i R bt
I, G A AR R il RN, X o1
Yoo Wk EIRAPR R, SRR ORI S
THRGTTINRE ;s AR 2P M AT BT AL B, B A |
WA ABL A NS RPERE s B A AR TN s, fRps
Bl e S e k.

e g U 1 IS U012 S TaE s % NIVAS T AR [07 R IN: ]
A AN AL S, BB INTT AE, Bt e

@@ 24

WIBS & A A T AE S R BRI Se i [/ 2L, Bl L PR Es S
ORI A A, A TR 2 P SR A o o B B UL L 4TI A AR
[ B O A Rt BB e e W € TR 5 A b M £ S Vi =
HEHRRE, W RIZER R ARl . SRS T 44 A
P SHF o

.HiLERE

IR LIRS T 5 T A4 R ORI 4 4 sl
PRI, Aok, BEEMET AR . Tl TR H AR ARk
R, 0 B LIRS W 5 S0 AR A 1] LA 1] S
—ELZ T EARRE R G HR, GRS . R
GRS, MARERL . T EEAR, SIBEE R
SRS SR T R AR RS &, &
X TR ZIR . BARREA TH, TR | IR
Bk, RTHEUMA SN Sl R R B S A R
SR EIRAL, K LT 2 b SR g S AR R AR A A, S
WIS A P RCR I ST D Ak DR RefLis 4k
WERMHE, ARG, Wik, 817, 4P SammidE, &
ST SR I AERRE, S TR R AL 4R AR )
Bhete. KAk, BRI R

SE R

(1] FAERE 21, 5kE . 07 B P2 K AR TR
KGR AT [J]. EAR24R ,2020,45(3):1098-1108.

(2] X7, Lm0k . TIRBNE S SRR LA I
MU T2 )] AR 2019,47(7):189-194.

(31 9KB , W5z, 2508 . RS S ZE 0 IR R LR AL e 12
e P [0, H TR AR 2AR 2021,36(12):2510-2518.

[4]2558, 55, 9V 0 LB AED R G RIS 5538 7).
T A 3h1k ,2020,46(5):78-83.

[5] A0, X, RV L TR AR A 00 IR 4 B L T3
W7k [7]. B TR ,2022,58(8):234-242

Fof



