AT RSP - 2025 557% 481
Avrchitecture Engineering and Management.2025,7(8)

@" VISER

R A 7 AL % 10 A M DU -5 TN Ak S B 52

HEHE KEd xEe®Hm B e
SRRk R A R4 N 8], ATd e 455000

BE|EMNGE Tk o9 A Z AL PRI G BRI IT, TN TEROE ZRKREUARE SRR, AFE T TGRSR,
VIAEAE GG 7 ik, REREAECMA RGBS IEARERNFMAZ BT L#HTRAEN ST X, wh—%k, HEEHHAL
KRGO RFIFENL, HFLLTRFERAESIREAPEA L. RARFRELEMNARTM AL EK, Hi9% EaEH
F R EABRADAT, SRR R LG AEGBHAEKREL RN Gk, BIEET A 47 Lokl i, IR T4 8
BT A T RGBT AR LY T @ ERKEFT T oW, #mBEZL—ANOSsRBREXRT. REBEMNFT.
MR EAR R GERE T EHLENOEAIRER, HF LA Z A GAETILAAZ Y FHS R0 R B AR URE T A 69 L4K
7 RABATT AR 693K IT .

[REBIR AT AL MM, TR P MR LR, $HIERE

DOI: 10.33142/aem.v7i8.17743 FESES: TP278 XERFRIRED: A

Research on Intelligent Monitoring and Predictive Maintenance of Mechanical Equipment in
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Abstract: In the production process of the steel industry, the stable operation of mechanical equipment has a significant impact on
overall production efficiency and safety. In the past, traditional maintenance methods mostly relied on regular maintenance work and
handling problems only after they occurred. As a result, it is easy to waste resources and may even lead to interruptions in the
production process. However, intelligent monitoring and predictive maintenance technology can identify potential equipment failures
in advance by collecting real-time data and conducting in-depth analysis, while also optimizing maintenance strategies. This study
comprehensively and meticulously analyzed the operational characteristics and maintenance requirements of steel production line
equipment, and established a technical system including data collection, status monitoring, prediction model construction, and system
integration. Corresponding discussions were also conducted on the key technologies involved in the implementation process of the

system and the specific implementation and application plans.

Keywords: intelligent monitoring; predictive maintenance; steel machinery; fault diagnosis; data collection

e

AR T T 1 SR 40 5 () B SR P , A
LR MM B £ FRIS AT IR D0 [R] A 7= 35038 DL R 7= i i B R 2 A
Ko EIFEIR. mE LESENERAIEZ T, B
TRZ% 5 I BE A3 LA B MB35 1 o A5 G (1 4B 5K 2 2 DA
E WIRAE DL R T 5 A A 7 O 1, BH SRk = SR
PES TN, 88 BUEAE = o W s R IRIR 9% . Rt
LA 2 e 1B A BB AT 38R S DR/ AN 0 BV 45 HLINS B) AN 44
W, NIRRTl AR AR M R 1 ) 850 o 8 6 I 2R 455 1)
FH G SR MBI 15 4% g I 3 00 60 37 1575 4 0 A i (4L 10 At v 7
X, UARGMHRBIRE AR B RE S IR LB fE
S, IR A ATIRAS 1 Semy Wi, JEEE AT IE 7R
R, A5 RIS R TR T 2 A5 S (1 1)

1 ALY ZFEITH R 5 HEIPEK

1.1 MSEFFRIEEIETIFS

B AR 7= 2R AT UBR AL £ AR A A T v i i i DA% s 47

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

T ESIEHORES, GENL. S A BN IX B0
Fro BRI A2 R 2R B DL e R RS R S , IX A
BRI E AL BN, T H AP A G 20T, P
PAREAS— BEAORFRm AT L, — ELRILESMENL, sirTRes]
RIEGU, TR A PP S 2. X
S R SRR A%, SRR O, R RE L 12T
RAEFEAR R, BN EARERAE P E R P R 2 A2, T2
WA H IR, W TEREE R, Xt —P ik
TIBATIRES KA ENE, P LA H ) DA 2 28 B At Ak
T ORERE IS AT K

1.2 RGP R M EIR T

e G YA X T B 8 E IR AS DL K i )5 4 23X
PRI 3o RE SR AB R S 110 5 2 1] 5 P 10 1] B T T Je
R AL S i, it —ok, W & Bl sk bris
IPIRES, MR 5 B e 8l 4 A 1S DL
1715 LR i EAS R AR 1 % A IR BRI 2 S5 A 2%

81



@" VISER

A TR S5 PI - 2025 557% 481
Architecture Engineering and Management.2025,7(8)

WO RAT S, X Toke o S EUE AL I b T, JF B
YEAE A SR G 0, T EL A TG 3V A ) ARG BA T3S
TP PR A AR A 7 2 24 7 P S R 1 A5
ShoeH, BETE B I AR IS AT B R 55, e R A Y
SR e » A% G PR TR R T 00 L4 s g L A4

B UL A I T, 5 e RN T A& £ 38R AT I

LR B AR, T HIE A 5 52 2 E R R0, i

LS LAY BHR N S BCA A B, AR PR B TR,

IBYIFEAE BY R R AL 1 T BOR SEBLEE T

2 BRENE 5 TN LR R AR AR R

2.1 HFERESHEBEA

KR AR DL R AR JEEOR A R T E IS R LI AR AL
FCAEBIAEANBRAE P 2 e & LA B A% A IS, (R IR LI
a5 R RASIEAT I R AR S, RSENHE RIS AT S AL
LA, P g el L I RE BRI LA SR B4 45
0L, BEMAEREON S & B . XA R
HIRERE, JF H AR BORMIPITIURE ), IXREA REE MARER T
AR % 1) AR . 5 R AR RS RENS ST HF
2 IR DL S S A, AR PRIIES S FT BUSIN A%
P65, MRS T RIEENSA . BEEPI AR
ARAW RV B A S 5 T I 2 1S St — B 4h e 1 5
Prfeis e I, SEm 7RG RIEE LAY

2.2 RSN EHIEZHGE

AR DRI E2 W 5 VA AR SR B RS K e T St
IrAT AR RIS AH G LA . EBIE SR, B
1 B AR LK/ NE AT S T B AR U B s Rah 55
PLRREEAR 5 BAORFALAEL, JF HATR R A g S Hed A
B EB— 7, TR A AR R S A S DL S IR
Bt e AN . B ISWTE S B A 15 & KRGS 28
GRS, WSO R ENUEA RS IR, DURO i3
F IPARZINUAZS SETF M TPA e RERG RS A W Y e
R ARSI LR ™ B R » IR 5 — T T 112
W ROHERRE, 53— 7 T HLIR B T ARl 7 AR A A RE

5 EA AR TUE RIS DL, KRR 1 S L AR R -

2.3 MMRE 5 E %

TR DA K R I (1 SR A T 1k 43 T o 4
PR RBR AL . He 2 Te 0 A I S is AT B AR 3R 1 Hcdis
FEIN_E S ST AR E A 2, A B 18] 51 20 Ay [l
i 0 B Ao 2 ) 2% B0 TORM i B M8 TG e R
s LS R MR R NS . At L2 T LSTM i
A MTIAEZE, EE By SIS _ERIAS
DL, RS X1 (TR A S P A i A R T X
SEIFAESE BRI I R R P b B 78 3 2 B AN B A 7 2 Pl B 4
HIBIASREE, BB BRI A e 27 T i e
Rk, DR 2 IREAE I AT, I HAs H EIERE ST T

3o DU — DR TR B B 1B bk LA TR R R 1

I HL, Bz et Jm i i £ Rd R s e AL 4Ry

82

R IFEEAE, B e TR 4Em B Ax, R IEREsEI
PRRMTZ) o TSR AT A TR DL B A () B0 4
DU BEA U1 S CRAE TRINES SR B A1 i PR Pl Sk

2.4 RFEMSTERM

RGBT & ZE R0 E A R RS e I DA A ]
P il — AN G — R BRI &, — B2 R 2 248
FRBE, HAp A R A2 42 A B 2 N 2,
DA IR BB IS — BB R SR S R AR AR B T A
BRSSO RA ZT FAR S A 1 75 3, TSR b B
R I B PRACREIR , 5 b [R] A Bh ks e Ae 2 11 DA SRS
Pt JiE S A RGGHEATHRERG B T
Tl B F & Frgh H g P 7 58, AT DASR A rT AR R 4%
RBE VLA RE , B s 4 N 53 SER B R AS I B
I HPATLE TR 4, A S R AR E R

3 AAKMEXHEEA

3.1 REZEMIZIT

RGBT T R BRI R SE 15 LS B AR 3L,
HAAEIE A SRR R IT R AE OC AR, A5 8E . Sl
REEFTG AL FR AR 55 2% DL S = T 55 % HA LS & ke
K, DAAORAIEZSCHE I vT DIGUR M 52 6 i 1 125 28] I FH i
S TCEE AL AR o 5 AR AE B 2 N IE TR AR5
AR DL 2 A X AN T TR Rl R, AT R -5 9k
PR R R R AR T SRARERCS . 7R AN R Y
o, BEHUEEAEIRAS TR 2 g, B an i AE A Tiidd
P AR WD RR L X 73 Pk, XA RE
T JE SR AR B E LA S e o I HAEBL 5 AR 5528
R 77 R GERT AR A R I 35 Nt v R B AL B R IR
L, BETIAEAR R G000 L A AT, AT FEME IR IG5,
IR AN LR e R RE R

3.2 ZIRKBAEHA

Z PR E Al A BOR 2 R B A [FAE AR DL R G
SRS I AR A R, BRIE TN TS E FTAb IR
R BAR SR ARG A DM I 4E 310 5% 55 55 X Le30ifg , dl i ix
FE 77 2ok A5 B IS BAFAE, I B3R BUH B A
B 1) — SEASRAE , 38 11 5 7 DR 4 J 000 DA % 0 %) e g P45 A
Tt o ZAARIE F B E Ve RFIESR I DL R SRR AT S —
RINII T, F RO BRBE 2 P A7 LR (e 75 DA S AN — B 1
B, PR AR HE R R 2 R Ik BT R Rl B, BRI —
SEFESE PARAG SIS BRI (IR L, T VR 2 ) B ) AT DA
FH R A2 48 22 VR A 2 [ AR L Fa S 5 IR DG R o TEANER AR 7= 2%
IR, R AR B TR B T 0 B IR A RS RO 76
(PBEAAE, R A A T A A S 2 e ] g B R

3.3 BRECHT S MNE %

RS WA TN B AEALES 25 5T LA Ge it b
FECOR, B SX T 6 Wl e JR A A AR A I ELGT e
JE AR T o 3 L IE P BE AL AR AR LIRS 2 4R FE 1
el hn A2y 2, dE T2 W AR il B 4 B D e R AR

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



AT RSP - 2025 557% 481
Avrchitecture Engineering and Management.2025,7(8)

@" VISER

RAORH W R, 5 A% Bl Prophet F7 2< Fi0
W& HNRI AR o IR SL 5 VL1G 20 Ab BN R A P2 28 3R by
Y HEA 2R 0, SRR BRI A B A A X
T3 T3, LT SR AR DU T, 2 AR R 19 1 i
T SE IR 51 38 (13058, RS ARAE SVAAE I &k % L mT LA
PR R, 5 20 Pl B 30 W SR () R BE AL e AR,
PR 23R4S B BN A R R T

3.4 A5 R EIFIT

AR 28 B A B B AL S T R R R B A IR
FEAS B DL R B4 E 3, DL B 738 4k N 53 B FE i 5
ZHE . Elnis AR B R M Bk RS
b, I BT AR S B0 5 DL AR A X RE R 28 B I g,
PAEHR T P AR 56 DA R 3 A (R AR B o 7F vt (1 o 2
b, R PR RSB , RA I
79 FLIE T 5 186 10 A R 5 4o 0 3, [ 1k S R 2k
TEol. A5 Bhma e eRBETE, ST RS IS B A [ 1 28 o 1
PRAE TG 2 75 7% sl i i 2 [ 78 ARG 1 #R Be 0% i Rt
F, 3t A R 4 0 S R Ak DA B e (R

4 LSS

4.1 REHEBARR

RYHBE TT RN KA A 72 2R ) S PR 835 L K
WA SR BRI, — M2 B B R St —JFih S
MICHE % TR AT SR AR, B BB AT o, At
U LUAE b ml UL IX 3 2 2 2 AR IR A AT B R AR LT,
I BB e A E B3 b &, 7RI I RE A,
13705375 FE B o AN 7 THIFRI T 00 9285 (1) e 1 L A
MRS R R, IWITIE RSB Ae B SahistT. %7
TR T N AR A SRR RS 2%, HH SN T B
IS YEH A RERS BX EHIN R G, H B FR R4 ik H
W TAE S T RN L SR 1T 5, @
REBSHEATHEEE ) Il A 4R oK, I BTEC B LAtk i
T3S BT S VB PRI RO DA RCH A =T P 3 B A (R B

4.2 BRI

B YRS A AR FE T8 B A RGP 45 A
T, $EAE G s BALE 3 A 20 0 5 70 il P00 P 44 1) T
o LLIIE, MU B2 BEVT /3 16 EAACIR 0 ok 3h 25 HU X A
BT R, 0 e v XU 3 A S e HE A 3, DA
I R AN 0 B PR AL K DL R R R 9% . JEHL, 7
HEAT SRS ARAL IR, 38 75 B 4562 18 77 S s DA B Szt
SRS S, RSN Wb 44 R0 0 DA AR S . R 5
NIRRT H, %R G RE W H I 38 B 4 A
HLUA R 23 73k o B 7 0000 1) 47 6985 76 ek F 1
S RE S BT A 2 HE 25 AT TE AR, Gtk — SR TT LA
GBI RAE B B oL . T IXRE Rk 2EHE, — T
TET BRI RS, 55— 77 AR AE A3 28 PR R A7 AN
TIRAHAZ LA, VISR T B G BoR fEis 4 18
TAE 2 H BT BLAT (1 SR S AR

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

4.3 MEITHIEER

30 a8 VEAS PR R 425K F o i DA SE T4 A ok ot Y B
D2 e 1) IS0 FH RS I AT B8, A58 8 i 22 T B 9 1T 43 B
YEJP AR FITTT 2 B S BUE A A 7= ORI TH ) H AR B S 408
DWINFE BT 5IHIE 02 e DA N 3%
Rt 2, Helms b FHOR AR A LR DL PR REFE R KT 251
B, PSR A T O P BEAR BN BRI (B4 . 7EF
PR TARRE AR, 2R RGUEAT AR DS DL
FRIRGHE S, A BT HE St 5 S o S R AR 1 75 2,
WESHZ R GUE G 7 AR 7 LA BT E, Mk T30
(PRI 2 N RES A Bh T R IR G fa 8] gk i) .

4.4 XhEfERSWE

STt AE SR B B A G — AR RO R AR
A/, QAR EARE B 2T R BUE M 5 oK,
HE A RAFAVEAN LTS T GHE, B4 N T RER
SR AT RERZ M ARG AR o XK A 55, W] Ak R T
AEERAGHETAR , R bR HEAG IR D HES) RGREERL, R %
TS TH A PNGE ST, 15 Bh B AE RN L KRR, B
PHANI, 3 B B S it I 45 282 Mo 428 e B A LR, , DR IE 3
RE MR 2R G0 ANk A P 2R IR R TR

5 HRIE

B M DA R I A AR N T R A R 2R
HUBKR 45 2, B4 T SEE LA SO R #3311 B 42
Tho MKEEXTEHERAE  CIRAS MR IR A T B2 m AEE A
FRINSEIN T MG A TR B A7 4 32 s B AR 1 H b o
H, 75 RGSHATT B — O A, b2 AR &
PARATRRA VT, LR AT LA REA 2 e >R T BLEL S F PR )
FRR TN o B SRR I B AR N A IX A T THAEAE S — 58
IRk, AT EBRAER B AR IS T, 1K i 2 R
BB e IR . FEARK, BEE N LR LA AR
AWTRT R, R R G E 2B B AE, tEE
L, BETONANER Tk ST FRE R R IR T AT 130 77 -

(5% 3]

LME=x fRE ARE S ETLHERIANE HES
FNMEEE-EENSRAD S EHEEHA
2% ,2024(4):63-65.
[2]%k & B REAEST ®F AR AR A W+ 1
R A [3]. B 218 5E,2024,41(9):32-35.
RBIF R, ZHE ET Al FAMNELANM & HE RN R
gt 5 I R [J].18 4R ¥ 5 #AR,2025,10(13):1-4
(4]0 Bl f A B 2R 47 4 o 87 RE IO R R E AL & 3 1%
WM EREEESEFHREAFRDXE £
14,2025(7):12-14.
EHFEA: FRE (1999.8—), B, Hl k. A
BFR, L. SR THER Bat, LA HERs
fr: ZORRKARTRFELE, BE: RETIRHET
A2, BRHREA: WK

83



