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Abstract

This study focuses on the application of artificial intelligence in the field of chemical equipment maintenance fault diagnosis. The
purpose of this study is to explore how to use artificial intelligence to improve the accuracy and efficiency of fault diagnosis of
chemical equipment and ensure the safety and stability of chemical production. By analyzing the technical characteristics of artificial
intelligence, combined with the common fault types of chemical equipment, the application points are discussed in depth. The study
found that the use of multi-modal data fusion and feature extraction technology can fully perceive the state of the equipment ; fault
pattern recognition driven by deep learning can realize the leap from anomaly detection to fault location. Knowledge graph-enabled
fault reasoning can construct an interpretable decision-making system. The real-time diagnosis of edge computing and federated
learning collaboration meets the high reliability requirements of chemical production. Artificial intelligence provides a systematic
solution for fault diagnosis of chemical equipment and promotes the transformation of the industry to intelligent and preventive
maintenance.

Keywords
artificial intelligence ; chemical industry ; equipment maintenance ; fault diagnosis

AT 5 BETE M Tif A5 A5 HRE IS oh L P 5

FAESE
T EPPE SR E R PR A RIS AT, HE - AR FIiL 467000

m =

AFR IR BA LI AN T eSS BT AR B R . BT B 89 2 TAR & 4o T B0 A A5 4R THL TR A3 007 4 4
AL HE, BRI RARE, BESWA TR EILR AL, SOKTREFLKELE, AT LERE
B FRRAIL, AR SAESHARRRA B R AR BHAR T A @ Bt &R A TRJE S T B 3h 895 B X AR A1 4 S I A
B U A ISR SR TR A 69 e TR T A AL T AR A0 R AR R s S L AR T U R 69 5 B Rk R AL T A
FETERER, ALRRALTEERESIIRET ZAMMASE, BHITLOTRMA, TBEESF G R,

ES7 3t

ANLE G, LT, R&4els; SIES B

18l5

TAT A h B R S Sk, H A TR
TAEFTI T A P2 4 L RO R S R e, AT TR
BRI TEE . SEDE S SRS,
IR R 3 H R E A R, (55T R AT
S ETERIEEN IR . B R s — R, s
N TR R R, R B e
PRI S, S TR EEA T T A8
HUE.

[fEE/T] ZE/K (1992-) , B, PEIFERIA, K
R, BRI, MBHIESM4HENR.

50

2 NITEgettik

ANTLERE T RN B R — D03, &
HAT RSN AR SERDL N TR A RERI IS | 05
BORVIR R ARSI SR TR, e 0B ET
LRI UK REI T, PRl 225,
R I EE S EE0IES, B 20 4D 50 FH0Z
WewaRt UG, ATERENE T W RS, Tt
SRAEFEAE . SR ELUR B A SIEE R 5l RS 1
Ry N U EREORENZE . BRESL
HOTENE ., ERRiEE R, st 3%, EREEST.
Rl 258, FE. HhE . LPFE SIS R Z R,
Feanisi, eI, Bl BB MEIUHEE
AR A T ERHMSTEH IR, BARANTERE



TIRNMERARREE - 5£02%5 - F01H - 2026 £ 01 A

BWHERIE S, Rmd2minE TEREA R . 2UER
FA (el Ml aitarh g 2okt ARRATHEGE
SEIERINER. Ze AIEDUSCEERTTRRRE, SAE
IESEREERL G, BRSO UK BTt AR i
)

S Ti&&EE WHE

Y T R AR ET R h , S SRR i
SRR . NSRS R E R % 2k 2 R R,
KERHEHI & B RO, Hrh s T TR &N
B ORI > — {6 5 R S O PR E TS R
FEUNEIR, RIS 5 e S e A A I, FR
LA B AN L SIS, s R b &
BT B SRS | & RIS T SY , SRz,
RAE LRI, BYNSE RS S A I A Y
FEIFERE, HANE SR b R P A S AT,
FE 125 28 2 R W b T+ E T S (R 255480 T, 7M1
WEEIRTTH, SRR . BESR A TRl
FHATIHIUER, B OSSR b R PR S | A
HIRER, DO I A A A BT R AR SR, 40
TSR RRERZM, BInE TR EE SRS, B
RS 208 | R R AL, IR THES &S
SR SE , DO ATRES | R L 2 et

4 NTEEEEN TIRFUHEHEIL T hr M
AER
41 ZIESHIEM S SHHERN

s st TR A= AR I EE A 2205 SRR s
HAo B & TIRIEEE . B kel AEUARRRESE &2
HZH, RN TZRE. #ECREETENER,
RS MNIITT 0 MR EE R — A ORI, TRME ST
TEENE A HTRHRE, N\ TR B ARSI SRR,
HUR [ 2T j e R B B O AR A A T 230 57 DL R
BROHT, TR IR BRI AR P b, iRahE
SR USRI, AL T R BT
ARSI, BURBER N AT E (G REe R B,
N T EGEEE R LSRR, iR A EdE R
EIahiifs ) SHFARR I CRIFE, GURiRahiii o (HFIE
e, FROUE S EISEIRAY . RRGE P R
A XS RRIER O 2 F T T 55 a0 AL
LG, (RTINS EUR IS R SRS
Pt

SRS EER G RSB ELS R R R AR 2 8]
FPAEMTE SCIGTAIMERT, N T RERE BRI 2 ST L EE R I
i, FILLBTT SR A SR S5 T AR EE 3 e
B0, Hemisi, {ESERURIESE=IS R, IRah(E 5%
THEHSEERAEUR, AL & S AR

2, N T ERBRERA a] sh A AT X AR R S EL B, DLtk
Wt . BN T ERER rlis IR SR,
R — RIS SRR BRI, RS
TEATEFTS | & RIS, (S, BT
SURIE R BUESE, AN TR ReL LW I A s
HRERAESZACRESD, AL T AR A R R B R T
BT RARS R,

4.2 REF IR FEZE DS

TR B E 2 H 2 RS, Kb e
SRR . RAMPESEAIREER, FRhAEER T2
B s | LIS, Eanioh ik — R i THIER
BRI N DAL RHEA T, SRR AR o Fk
P ARPRRIIMBERHIE, ZREES: S RIME 2 2 A FLR
W%, R A BhES SIS RIRA SHPRIEA 2 (R J g e
7, BERMEEEHERHREE R A BRI . BRI
AL ONN, B RAER 2 HE, AIDEHHRENE S .
R IR R S e E T REHESRE T, (BRI 45 R
RNN DR HAs (AR IO 24 LSTM, B i A T
FESEHEIHT , P A RS R I A AR A ShASH A B

FEMEE I, AN TR B EnA & = 4e iy as
AR, HAR R ST HE AORSRARF A S FE 2= (AU (L 4
TR, Eeanitd, ARSI R DS BIR A S
TEOUN, ISR SE GRS, Tt
IR SR SR RSB, XF “HUE - B - T 1
PIERZWIILE], LS (RS R M AL S KA 2 T
A, A% T B, AN TR RaR R A BT
DL A SRR AT A R, TR r & A, o
1BRSEA T RINEE s, Bl T TR R 22 RS ke,
N TR AR R M i 1 JES T S TR o F A 4y
L AHZHEAE TR, B HIAEARIEH LR o
4.3 ZNi5 E i T B A A PR IE I

TR HIoWT TR, By T 2RI R 2 5h,
R HERRIE T, THEESEmEE, HlE i 4EiEsR
W&, EHTIREEE R A, X E i S R
FIRGULLLTE, AN TGS B s s A A T, ik
& T 2SI, s bR 2= AR T 45 bt 2
I, TERCR] T HEE AR SR R A5 . RINR S R S0 -
FF - SR = TC RSB AIR, R “HK RS
SEIRAFE" RN ERESHZARE &, FEEE
SCORBERRHRE T HANEW, ME kRN, ATH
BERTIRIEAN AT B HERE, MIEIRFILEWIRNEER
JE, JHHEE BT =,

HHREE TSI 2 IR EdER A DU B R E S 0
B, NTERErTMI& T, 4eiBidst. TliRE SR
BE BRSO RIR, Fas A G ey S R sl s
EENZS, Bhamd T H280 TR Bt EE, AiH

=

51



TIRNMERARREE - 5£02%5 - F01H - 2026 £ 01 A

B R CHR “HEE” “REET R F
ANRTRES R HIR R, I ELAREE DI 4TS &
PRIFOHESIE, DU N U BTE R R . AR
EHGA ] S5R (L7 SIRRES &, Mot B O B AR ok SR AR
28, Y 2R BREER, A TR RE R AR+ /Y
TZhERA, THEANRAEE RIS A ARG L 2,
ERR G ERR, KM R— R G RER R E R
Tto
4.4 St E 5B S E B SERHS BT

TEAC T AP XM G R e FLEE R IR Tl
Yreh, RIS AT YSER T A FEEDU e
TORERHE, REIMMET I EN SIS,
HILAERASERIITTERET), RIS AR
S R BRI N RS AL H I B SRR, 1R
MESLE AL T Bend T 2R G R LU U B R A B
FEH TR IVESR . BT BSOS S DR R A n] AR
Hr— GRS IR RS I CIT RN o

NG BN BRI N TR SR BRI A B & m el
DGR, AT REGEREE . TR WP,
SIS WrIRZ N RIS, SR TR B ERe < Aitts
W, A BRI SE & R B TR R EA R
R, XS TB M S ORSE R SE N b, — BB EERE
WSS Rl SRR ALK, R ATER T 2R i
RECIREI BN 2268, BN BATRE AN
BRI ERLEE T RIS AR IR R X, XA
B5IE T RS T2AMR . RSSO LE BB
PEHER, SRR T CERHBRRAN. RLHISE . IR AOFHER
12516l

SRR Rl R AR, HRErEATR D |
IO A ERRRA], HAEA)IZm 2R —
Bz AERETIREE, TR, BE: STROR SRR Y
DL, XIWHoRKgEE T —M “BdEAzh, BAE)" roms
PDHRIVIEABLE], 2 TAAEAMGE T H 5 i T8dER I
SEEER, I H RIS G AERSEL, FRaneR T,
bRk S, ISARE T B R AR e R
BRL, HEE NRAES ST IRk BAEE R

52

IREUE— ERREAENGS, VSR T AR
Peamisd, ZFAMAL RTIE T e R Aa LS 2 W i B O B
IR, A AL AE SRS LU SRS T B AL,
B VR R T AEREE IR FOESFEE, C Mg
FE R SEN BREREA, FEEPSTIME, ST AR
R, EEFTEH—MER LR LR S T40E.
25 P S = ) v e 1 AR
DS ERNB IR ERE fa, TR T — R i 2e
fa, RN “EEE + R, EXFZRGE, D5
PBTRBRSCI DU 22t B IIN A EB RERS PR HR L)
ZALREITRmE R, AR RR D T TA T R FRLUORAT
TEREARINE AR BE A IRIRT, RN TSl BEIX I
BREIZWr AR . AKRBEE 5G. AIETHEDU AL
BB, ZIDFRNERE B 2w e Dl iR LN
[ by Sy A [ e TR S E i N sl
5 Z5iE
N TR TR BRI 2 W R, SCBL T
MEABREA], BATHG BRI 285 R T . £
BSEOER A R — R IR, REE Y SRR
BIREEE, FNREREE ] R AR R, WS E SO
SECIRBRELI S e . A0k, S AN T RRE SN |
Ber A ERORHIR RS, (b D& s rknaa e &=
1o, FIBEHEERIY B, A T TS A R IR SR R
R,
S 3k
[1] EEF IR R % N T ERER RN SR E S
A& (7] R EIFURE, 2025, (25): 78-81+85.
[2] ZEER. AL THUOIER ST R A CRIRBARFRAE [J]. KARFRiE
1k, 2025, (16): 28-30
31 FEH TSR IR IR T &AL ay IR ST (1]
T T, 2025, (22): 140-142
[4] ZR4E55. AL T n] SEE T SR EERIS T (0], R EA
HFE TR SR, 2025, 45 (14): 78-80.
[51 MEAE. N TERESH TR SHE LSRG B EE
PRIY [0 AL TAEFE, 2020, (26): 19-20



