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Exploring Fault Prediction and Health Management Methods in the Process of Mechanical
Design

Jie Sun
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Abstract: Fault prediction and health management in the mechanical design process are key to ensuring the smooth
operation of equipment and improving its service life. By preventing mechanical failures, the equipment’s service life has
been improved and maintenance costs have been reduced, playing a crucial role in fault prediction and health management.
The paper discusses three main fault prediction techniques, namely based on physical models, data-driven, and hybrid
models, and compares and selects them. Meanwhile, taking the health management methods of mechanical equipment as the
research object, this paper elaborates on the selection of health indicators, health management based on condition monitoring,
predictive maintenance methods, and the integration and implementation of health management systems.

Keywords: fault prediction; health management; mechanical design; status monitoring

ORIE

BB & BB T AT b B B B U s T B+
S BB N o TENUMRIS S A SRS AW NI TE L
N, HERUREER S AEHE TR T AR SN w2, AT
BITITE, HRFRNBAR AT LS F5E A B A] B TERIEL
e i RO (50 515 8 P ] DA B I SR o e 1 e LA A
(SAURIR], PREIRAEERRAS; (EARRRET R E TR ke
RIS T IR EYEE, SIS A AR L E .

1 iz it R RN SRR EE
R

1.1 BBAH R & &

U A AE TR AR B B & SRR E NG S
HERE, ROl E e E G S NG TIE, EERS
BN G A MR . 25 AN RERTIX SRR T M AR S b
B, A RTRERIEROR RS IISIE, WA SR E R E A
e ) PSRRI AR B 15 & A TR A W I 5 65 4
#r, RIS T e A B e R A
AR, DA RRERA . X — BRI E HEREAS A
B i M A Akl 6 TR R ML T i B R P A PR A 7 1

198

Foifae. [, MRS AL n] LUB S & IR
IR S SO RS T RS R RS R HGE
TS0, YA ETSHRSIEREEREN, 29k Bk
HIE SR, DURRERRIE A R T LB, XN
FEAIERMFERE I B AL, DL/ INRRUA R 5™ B2 AU L
feg, 554N, FIAZFETIUNRERIFI ST Ty, WiEEsssl | 54
TERIRENIERI R AT, BERS EDIATTINNA B 7 E 2 PHET TR
TR, GBYT TR e H B i R 4514
MERERE T EI T AL, MR AIREE .
1.2 ERYMIE FHERFR

PUMRIR R G REPBARZ B 52, R S H e
KA U B I B S T A s S Th, X R 1A
BRI Ay, RV R PR AT B TR
TSR, MR B B M R R
EERP IR R B EF FEEREHE (RR. BAb, HiEkE
TR E B AP SR A% 105 SR AR 5 4 e A e 2 A sk
PSRRI TS 4 b 125 R RIE R 50
IRFIHE 2 F T S, KRR Ay
HIRIHE N, B T e I 2 S 2 TR IRIR T DU R A
HHREREE, AR RS TR A ST TR & AE
TrE T EEB R EIE, RS TIESE0L TR



MEE5RE 6510

ISSN: 2661-3735(Print); 2661-3743(Online)

R, BRI M IR IR R s .
1.3 RIS R

TR SIR T, FUMRIA & 20 B ok A B T e
FLEISHTEN N A2 4HE, XN B2 S 4 e 3k F
i1 H 2 R A P SR R e SN 2R . ARELT S
M TRM AR 5 R B RS TS Wk SRR T, 7]
DU RTL BTN AT Bk LR ORI, (o 4E1E TV Mg
W, BB RS A (R TS T D 4SS R
OB SRR A, S TR DRRRbRa K T
e A AP B R A ) SR A SRR LTS
FER BN IR B TR RTHE T, B T R L
B, TN, FRMAEFRARER AT AR B TR
FEAERE T R I A NS . 1% NS T
RIR" T REV AR B B AT BN, $am T IS AR,
2 M I 2 AR BB BE U 4 R
2.1 EFHERE RFN 7 ik

DRI A BRSO SE TR i, IR GEI L ARS8
PRI R LA T AR, B MR
W RRSE PR R B TIEEIL. X507 nE s ot T
WU ASEI S TR, e, AL 250, ¥
SESYNIIRE, WETRERERRIL, S ARG T AR TR
AHISHTRITTN . DI BRAER BRI TR T T3, HA L
WA BN R T2 R E B = £, EEE AL
PREE SR . PR A 1O Gt . 7Bk, %
JFER N AT E N ASOATTINES, el &R L
BRI, WA M IRANE G 105 R HE vl SRR TS
R Rt . filn, PRI — ORGSR T
TN UGS B0 DA SRR s R T8, DU
FHb S ] B H AR 25 S TS e B . Bt )
T RGBT LT E=I0HE, MIfPERRDES R 5
UL AR A, BRI R B TR . RS
FR R 5 R AR S RS R e e, (EH N AT
5 — etk BB A I T B S0 R SRR Y
HUERA, THNTERAS, TERTFSHEERNEE,
RS R
2.2 FIRIR BRI T 75 3%

SEG R T YRR T AR, BRI T R
TIRH U A S PR AR, B R AR E TR
Bk A= RO AT REME B AL %7578t TREA SR s SR
HEe B e, Tt S AR R ARG B E AR
TSNS L. 7ESESRAL A BRI E TR A B
SRR E A AR ER TR WA SIERRIC G MM
PEEE LA T4, (SRR H R SRS
RS ZAINESR:, FEmARREEE TN BRI
SR T HORRE A BFHER TR TN, T RaeE8]

PRSI A5, B, (EREETEATTR, 2
FHAEAL . LS DL R S 2 s A 258 T2
FIR A, X BRI S Sm TR TR R SR
PRSCHIE, XTI GRS HNE R, RS T
PSS S R i o BIRIRESH TN it AR B i fE
11, ATLLR O T ORI RS DL AR, (BT MR i
BRI

2.3 R EEEITN A ik

TR AT AR RS T 2 TR AR IR
FhSRBS IO 5, B v S ERIREh 21
BRI ARLR, AT HREE TN LT AT
T55, ZITIEE SR R A S R At
TS TR I TINESE, FEDARIEIRAN /T Ao 2 ot —
BEIESAL, DIERTIRSE S &, RS BIATINS
ERHERTEANMAS, XEARGE — LD AR
M, AR EETEE. EsLkkrh, BRI
TR i — e i SRR F BRI, s &BTRTT
3BTRS 5 R AU 223 o5 A a5 s DU
TR T O AT S MR IRE R, DL TS B
BEERERAE . DTS S SO IR (51, sy m] oty
TR K ZIUH F R SHRADRE, BOEIREh A T BT 5
B TEE TR Bt TSR, AR S
b,

2.4 W AR B L8 5% 1%

PEERE AU TS RR AR SR TR R R 7575 rE B
B, BTN, MR MRS R, IR
T ) FER EFIN 75 15 LA TS b O LB M R B
ML SERE, & T kR TR . (EE IR FREE
IR, WA IR RREOKRE S, (EE A VIR
P ERERTRERSE . HRELANT S, BRSRANTINT 0t B 2y
PRI (R, BEE TR A B A
R, B MR RB . T RSTEE R A LT
Wi, RIGMESY R, (RSN TR RS
B RAEATINE AL R _ER I e T s
AEIRIRED 7% B E R, i B A X 5 i
e, SRF TS SR RS RIS TRECR . %05
T EAR SR A R S 5 e, 4RI e i e
el SR p R, SR . AR E AR,
96 B A R SR A W R T B S S R IR SR
T2 IR TALS, DABRIE — F AR
ST TREFNEREEERE
3.1 ERISFRAYERE

TEBEFRPRIE A SRS B TR S R M RE KR
B, ST S I AT A A f R
TP R LR, R e bR - a IRED, 1REE,

199



MEERR 6510

ISSN: 2661-3735(Print); 2661-3743(Online)

JEA, M, Bas R, B TRl B A S
EEEITIRES RSSO DURENEMAF], FREEN
TENUMRIAE e (R TR T T N AN T 12, TR NS A
EER, Wsh, NPl ERERSEHG, —REbes iR
ENRIE R AR TS . G E BN R T i S S e B
Fhs, THESENABTTINGE . BN, 7E M BeFhImase,
AR . EGENURIRWLEITE L, SREANE R BR i
BEORERIEPR, RAX SR o] DU RS S E S AR R AT
BETEB B a0 TER SIS TTTE , AnEHURTE AL,
F R4 F B O WA h B S, R SR B e
NAERA A 2RI T Ay FERERRISFLER S (L
AIDUAEHUOR ARSI | ST TR S A 2k
HIER, MR EERAS W STt T R IR SCR B .
2 ETFRELEMMEREER

PURES W AR O B R T 1, Rfsi@ LM
BT PR EIEEE TR W, MIT U & Bk
BEATIEU 0 — R s . X P57 5% F S A Ik e R e ) T
B, FEIES S e iR B S , diiRah . BEE. JED
RIS, HEX B TR AR MR, DARR{RI%
BT BRAEEMERIR I RS A BY T e B M
Ik, WHRANES A A Refa R BN . EE AR IEE A
A RERE RN L I AR RS BB
PRSI S BT, IS GR R IRA Ao
BRS T PRITHE T R sk . o S U USSR 795
BEOS RO H B 5 USRI TS, B E%E
AR AT BEIE A R 22 BB RS AR B S .
DLIRAS W I A K200 ) e R B RS DB e I - 7 o R RE A
IR ST R SN IE 3 T, BERs T H R 5]
Eu
3.3 ETFTHmM#EFHEEEE

FET IR 1O RS TR R b R AR A B 175K
T8 N 5 5B ATE 0 B SR A el e FE L A I 1) M 5 =X HE
SEFTHUM IR SEHEAEIE (O —Fh kg . 1207 F fREE AR
P St SR O i E R RB IR TR & R s (i
KRR MRS, DUEE RIS A B R Y
ek 12 A B G s NG I = ey e e o g AR
SR VMETU R, MR A& RO R R
REEFERE . TETUAER ST, —sis s A S

200

AT, Hlas BBV NGRS dE S HrEoR . X
SORORA B TR A s IR - SO R 25150
B THRR AR AR M AT R i A THE . DRz Pk
L AARA AT B TR TR MERE T,
RIBFTARI MG HEESAETI; BRIASI5EaR)
THHR IR BRI (AT 2 ARG, dEifntk iR EEAEE
AL
3.4 BREERFHENS L

PR TAVERES T, DU & @ LR 20 B85
Hox, BB R ER L SRR i,
A VERES S ERETETE, AT IR ST
PRSI, MR A ERE AL, MIAEILRE
MRS PR A F . SIESRAERE T Al
M-SR TS . L, FTPREREs, HdlE
REER A MBS LR B BB AL A RESE BB TR
AL, R L, RTEEAS TR S EIRFE, o
Hr B ATIMEEDRERER, Fou R ARSI BRI T e A2 S
W, M AR A A IR A S S AP SN,
TR EHAMER RGNS, Il TR RGeS
PITRSE, AR H R IR EMATA] Y e,

4 251

N EE RIS R M e R R RE R TR . e AN
[T AR PR SRS P . (R A R & S TR
BIa, Tl KRR TE S MU Bz
SAGHEITERARZT, MR TR RIS & B T2 e
Ve, mEEEDLU R ARG
L2
(1] XUSEADAURE TS S A G TR S R P 22 (] AR

215,2024(1):35-37+42
[2] FEMARETHHE S B S A TS RSB 5T T [0]. KA

FRAEAY,2023(18):65-67
[3] SRV JURIATUR A SRS e ) M2 (R R AR e i (D .1k

BH: b B T oA,2023
[4] ZEPHEETIREG BRIV 2 W S 2 4e % 1 n

AT 507 F1,2022,35(2):186-188+191.

[51  PIMEFF, JERI, T, S5 AU S A S i) S R PR LR 0]

T HZh£,2016,35(1):30-33.



