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Fault diagnosis and prediction technology of metallurgical
mechanical transmission system

Hu Li
Chifeng Zhongtang Special Steel Co., Ltd., Chifeng, Inner Mongolia, 024000, China

Abstract

Metallurgical machinery is the power unit of industrial production, under long-term high load and high-intensity working conditions,
it is easy to cause problems such as gear surface wear in the transmission system, fatigue failure of rolling elements such as needle
rollers, bearing fracture and oil deterioration and failure. Therefore, it is very necessary to do a good job in the diagnosis and
prediction of transmission system faults to improve the operational stability and safety of mechanical equipment. The following will
analyze the main fault types and common manifestations of the current metallurgical mechanical transmission system, and study the
system fault diagnosis and prediction technologies such as vibration signal analysis, thermal imaging monitoring, multi-sensor fusion
and acoustic emission detection, hoping to provide theoretical and technical support for the efficient maintenance and predictive
management of equipment in the metallurgical industry.

Keywords
metallurgical machinery; Transmission system; fault diagnosis; Forecast; technology

B E VWL REBIEIS BT SR A
e

TRl RSN AR AT, dE - NS 7RIE 024000

i E

BENMA T A FHHNER, EXBA TSN, REIAEHT, ZHEAEHZEPHEETEMR., BA4F
RN I AR, FhARA B R ARk S0 TR RS AL, B IR F A LB MOTFAE S R AR BT S TR, AR S
AL B IBATRR R Mo et . T U2t B 3108 WU 3 & Yot 2R3 R A VBCF LA ILBAT 4T, FEH 4 b W mF
RIFFHE T oM R, B LN, SHERBERESARF ZAEMNE RGBS B S TAMBER, HBIAY ST LEELY
B R T PR BRI b 5 B F A

KA
BEMA; R MEES T TRl BAR

1518

PR EMEEL, BTHEERS, EGHE
RIS . SLINDU S 2kl S R T rh, &
BB Bl B 22 B R B 0 v s ey DA M iR 5
ERFRAVM, HHZ AR R BRI, L5
{REE N Ly 77 A TC R B R i A B S A6 BT s
fEM, ESHAUETAE “FAEAISEHL 2R,
DI, BRI STUIROR,, ERAG S
U R AT KT T

2 B EVMIEE R B WSR2 54
2.1 ERMARE S REE
1A B R B AU IR AT FA I i s
PRaNE Lo, (ERINAEEERT, 2S8R A4
D7 I . VRS VTR LS A RRAE AR AN & M 22 55 80
No MERMEZ A ERE S W, BAAEERIDUR R
B, (BAEEE N REE R s E R E FRENEMT,
W 2R AT AT N KR NEREL Fp R e
HIEEREE T, BTN, S AR e R
RZ7J, FEEHEF A RERlr, Ko AR E s
EELIR R gckasEtE Mo
2.2 & R AR 55 5 R R
1RSI B RGBS S, W TRV

(EEBN] FR (1974-) , B, PEITUBLA, K
B, BRI, MBE=R.

IR IS E o EEIE M. i TARBESRMRS I
WEHS, BHRAERTTRVE . BaRER. R ES

87



IREFAREEE -£09% - £158 - 2025 £ 08 A

M, i R 2 IRt 5 5 . T o R
K

B ROSES 1A, dhifn S B R E HIU RS i e
JEMERRIL. fEERmMEHAE T, BT R RS i
BRI S R A N RIS SRR A FREILSR, Mifnig
FRIBA TR S | T PR SR R (SR
2.3 BRHRR SR AL SR B AR

PR e NI VAL NS E AL Cif s P Bl s ceEe e f
f, EILRFER RS . AR mEERATEs%E. h
TIREEEHRIEAR. FAAERMS AN, (Rl 22% |
BXAh s S R DL N A P BT BeAT RT RE BN [
AR . MBI R S S S LR E
BT A A R I T, NN A AR AR AR
PR AR RO D5 A7y, FRIG R B A L = ek
R, HERIEEMES RS MBI L.
24 R AREREEEBRA

T AU HIER SR R B LUIER TR
—NBITREN R, IARSERIERERNTE &R B
TR o T AR IR TR 53 . a2
N Abrhibr SOl anRIEEBINEA T R eE —
SEAt BRI, 2SRRI A R R it
IO, B i R AR B R B ETR
LSBUMENER SR 2 AR B, RS
MR A AR, Baas i Esian. 3 FE. Kk
TSEEEDL
2.5 PIFTIEFH R R

IBEEERERARAERT, MHANTLASE
PIAERIEIAAE, BIFERIEIR. TR A A
BRI, WRAEE, (EXEAamRIG R R
DA, IR REUAE RN BT IR LRI T,
HERAFIN R “FEBER KRS R R 5
AR (R . CHRAE SR BRI (dnendhe Sz
) S, hTREAR)N, BN ETEHAIRE,
W CDRR = Uk AN 77 i IS = b= Wi s v L N
A AT REMCA IR H TrE R A
3 B ENMET REMEIZHTHRAR
3.1 ZHEESHESHIEST

WM & D RS2 B i e R R Eh T
HBPIREWS RN, X HE RS A]
HEEFMRN (5 SRR, RAZEEE SRS,
RTREFIRNES . BHEESAHHIENRENE SEF 2
PEARE R IRk EARRS ., HRRE . (ATHREST
O ENE el N (AP & d T SR = W ARV
Hk T, MA/NEES RS EZRIAFPRES, 7Rk
il = HEEH SRERE & U SRR IE . Fs A (A - e

88

SERARZME R oy B A BRI AR IR, Mt H
UHFe G RE R A TR AR Y LSRR s

TERRESRN, e R DU IR 0 oL O
(B NECE s DN TE AOTE DL, B . 1B AdIR
VAR e ORI BRI, BEfuffEr T RE A A
WINPT E . MR RIS r] DR R (5 S T
FERI > BRIk, AEEE A RIS e T (R
IRIRIRSEE . SUERIR, KeRh& R S5 1R
PR TER, DAL TR R E B S-S 7.
3.2 IRFMES DA

IRah(E SR — PR T5 %, R A
AMRIR (5 B4R UL, (EATERAE S | BRI
B2 DA R O R P S TR P
TR R BT 42 e R U IR L (5 2 R B s T AR
PEAERIMSIRANE S, H G R ERREFIAE ST
75 AR ARG IE A Se B

TERBR EERTT R O Rk, R P 2
# (FFT) T353R HR(E SHEALERIRIE S, T K
RIS B RHIE AT R O TS R 50 R D7 75 UM 48 A
SEAEAEWTR | WEE R X T SRR =
M A ERF A G REROR, B s iRa(E
S TR IEIRINTTE, R RSN NE 2 AR
FURERE AR N A R L R A H B & RIF OIS
[N AT LARIFHE SRR AR PARE S 2 REE 2, mILA
K ETHERR Y AN T SR A IR B ok, DR EI A
(REEFRHIEH RIS SR E .
3.3 BB EREKRURKA

1SRG E) AR5 TIER, {REEAR (R B AR i |
RIRS AT AR

&, RACHEENYEE . LIMARREAREE TN
ViR R 5 R R RN RIS R, FIZLIMAMIES R
EARFARKNRENES, HiidE ST A EIEE
i, 2 T 4R R SRR AREIEIR, (LRSI
R R AHR A — NEWTHIINR . fESEPRISHr g
o, X RORIE N A R BB AR A b H A e %
BTSN, DABDR I AAemE S X . Bl sl
(REFRBCBAIRFIE, MIRAR D BEEHEA T =D
R SR RASE PR M FEIGOR (B
it EZERE R SN e O 2R R
BEEACE, A2 A e i e R BE A, PRt T
LRI . AR & RO B IR AR
RS, ARG & SRR, SRER G mr s
RIS AR, AR RS B TR R
o FRERE . SERIR T, AESRER
MERTTEZZNAGE TR, MRS EA
AR, M HRARGSRONIEREE, RRESTEOY N,



IREFAREEE -£09% - £158 - 2025 £ 08 A

Ho & BRI Y S B S S s I
3.4 ERHHFAR

75 52 SR IR AR e — s F RO AR R IR 75 i, ]
DURINENE SHUMIE ) 2GR TE R N & A R B
s TR . BEEIDURG . SR LTS (RS HOBR SR
BRHIAEAL . ZTHAR S IR th TR R s b S DAk
PR — M R (5, T BRI
Sk, PATIEMEEEHEAIX . SR S A 5 m
TIRLHPRIL, FTIAERSOR A TR 2 MEEH AR, B
RORIRTENRE. BN L, MRS R B S mE S R
USRS MRy, RAME, ERERE. FREEAE
B E S ERE, TASES 20T, $RHEREL AR
VIAHBAIAIL RSy, BHRRAE AR S hT IR R
FREEED IR, MIEE . 35 BEEDROE R f A
FEGHE S 24 S, RIEE I INAWT EHE 55 4 e 1Y
TR 5 AR s RS o
3.5 Hit 5B A K TR

TR RO MATHER 7 R ko 75 SN MRS B R ST R T
kR, EE AT IRB R MR s i G s
T3 AARHIE o MR B T RE M B E S MINRE S e T
TERRRIRE IR, FERIAL . Sedea B IR = A= T
7, R RGBT LI 7575 . &
CUGTHT . BKHEREIE | BEhhaS s RSO, SR
/NTF 3mm ORI RREUE . TR e
2 e REMC & A RGO 757, TR P T Rl
SRR T LTS

7 R R R ) P s B IR R A e P (e S T A
BESNEIEUR, TERE BASEERS e BRI R G R
FRBARIE IR . ForliiZE—R%7E 1 ~ 10MHz, FZEEHE
EREERAL, HRE A R BE R R 2R N I 2T S i S S 0L
MIREN, AR, FUFRZE:, BEEES TOFD BRI
BRIAIREE . KRG B AAbREAE B R e sk, R g
B BRI 5

4 B EVHAEE R BETN R A
4.1 BUERSHFaHu

AR TED, BETURESI RSN BRI
B, RS BREIES S SR EEMIERER NS, it
AR T SRR & AR AR R
FERYSERR LU A B R R 2 A
TR RN TR, FEEGRE., Kk, FAHES

iR REEBIEHRS B TR |, MhsEi B g =
MERIFYIE BRI & RSN . TG
FENL AL (41 Gamma T RR . Wiener o2 ) M2V
SR (A EOES AR . Weibull 2977 ) , B TEBRAR
PRI A RETRPRIE a1 T I [A] AN 2 AR HU B T A ) —
P51
4.2 BETFHB/FINHEETE A5

IGENMIG S ARG EIE T, HEE e E—
Wt BRI AR R, (EESEREE TH SRR
MR EANER SR, TSI ERIREEEE
PR S SR BRI AR 5, RN A
H AR (O EE A L 2R s, BURRT 415
SYRGhTE | SRR OISR AR PO P, AR
HEFEE = AR T IG5 . s 2220, /NG EEE
EOMELMRHIEEIR, B B maiR e s TR R
% (mRMR ) EBIUAIHE, T8, B R FasmiA
(SVR) FRISER ME AR RIE T ESS
4.3 BiE M BESBEITES I

G SNMES R HTETINIR AT S, ETHE
o [ (L P RT3 5 {2 RE S AR - A ok T 250 A8 (LI 5 | O A8 00
REPEHREC S P, (S50 e B E AR R T H X
IEFIRE N BEIHRRE SRR ESOEN, SiEmk—%
PR BRI REHBIER . il RAZE TSI %5
I it aas & 1 FE N R ROR,, MIRTPL sl AR E
R, Sl s TEARD N TR . FHIFRE 5 5
EiA, ARG RS shE DR e BRI %
FRAEACEW RN, R EHEE A &4 BIE.
5 #5iE

1BENRE ARG IEE B R AT L R
SRR, BN ARG ) RGO S AT LR
2, S G BRI Re T FBAA T R G, LB
JRYERE” BhERIA YRGS B BRAR . BEE TS
NTERENIRETRLE , ARG e 4e i sain
TRk AEHE . RIREELIETIN L
S 3k
(11 THHASSERE SR ENMES RS RT3

42 BB, 2023(12):81-83.

[2] SR, SR BT R e sl A G isnt 58 MR s b7 43 T [C1/ 36—

Jevé B BRIFR ) TR SRR P2 AR 2 G 6 2023.
B] XZZE(F0E E TR E ST G sl R G2

TR TAR, 2025(5).

89



