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Diagnosis of Marine Medium-High Speed Engine Wear Fault

Based on Information Fusion and Integrated with Bayesian Networks
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Abstract: To solve the problems of low accuracy rate in marine medium-high speed engine wear fault di-
agnosis, a method developed from Bayesian networks and multi-source information fusion was proposed. Firstly,
Bayesian parameter estimation algorithm was applied to fuse multi-source wear fault information. Then, the
Bayesian diagnosis model based on a large number of engine’s wear-fault measured data and integrated with do-
main experts knowledge was constructed, and naive bayesian classifier was established to simplify the fusion re-
sult. Finally, by mean of calculating the maximum posterior probability estimation, the mode of engine wear
fault was identified. The accuracy of model and the validity of wear fault diagnosis method were verified through
actual wear fault cases’ calculation and analysis, which suggests its great value of practical application has great
value of practical application.
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Fig.1 The tribology physical model of kinematic pair for a marine medium-high speed engine
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Tab.1 The hierarchical structure of the wear fault for a marine medium-high speed engine
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Fig.2 Wear fault Bayesian networks structure for a
marine medium-high speed engine
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Fig.3 The flow chart of wear fault Bayesian diagnosis for a marine medium-high speed engine

4 BEIESHT

RN AR AR AR SR YR B A VRN Z b s sl & shtl, BEHR 475 ABHEAE R % 3h
PUB USRI AT, JFRITE 0T, 2 BRI 25 5 AR A A 3R 2 R,

PI— A2k mSembL (M5 6170, 5 1 000 v/min, FEDNE 300 kW, 15l 0 v o 4 P s
[f]>4 5 882 h) YR EL R A IAREA , SOl Fy, (R P2 A RIS ) | K ER A B3 S
TG AV S POk R T G A T A LRI KA B S R VS A b, gk 3 Bk, %l
WA AR IR SN 10,0,0,1,1,0,1,1,1,1,1,01 , Z55 12 Wi 045 1570 25 (A SR 2 ) T Bl ) AR i
B, AIERAANEE 4 BT 7m 45 B At =X 25 MR

http : /xuebaobangong. jmu. edu. cn/zkb



- 210 - FFRRF A (HRBERRD 523 %

®2 WEHERSER
Tab.2 Wear fault sample assignment
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Tab.3 The contrast data for controlled diesel engine wear fault symptom at 5882 h
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Tab.4 The list of conditional probability for each fault mode at given wear fault symptoms
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S, 0 0.05 0.04 0.15 0.12 0.15 0.17 0.15
S, 0 0.01 0.01 0.01 0.01 0.01 0.01 0.01
S, 0 0.01 0.01 0.01 0.01 0.01 0.01 0.01
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Tab.5 The list of Prior and Posteriori probability for each fault mode at given wear fault symptom

ﬁ e -H_I.
&Fﬁ*ﬁ—t Fll F12 F21 F22 F3l F32 F4l

Failure mode

iR A 2 36 A R Failure

i - 0.2 0.38 0.1 0.05 0.14 0.08 0.05

mode prior probability
MBS S x o Failwre o o j0o10 6 4010790 48 %1070 24102 1x10" 1x10°° 9.6x10°"
mode Posterior probability x a
WO BEAUJS 0 R Failure ¢ 000 5 601070 40x10 0,021 0.09 0.88  8.4x107’
mode A posteriori probability

AR 5 s mgdE, AKX (1), 7] 56 SERMBERGIR LR
& B K5 56 M R Ak T E R . F,.(S,,S,, Tab.6 The test results for each fault mode
0,8,) = 0.88 . H LT LLHH RE I R R B AL MR MR BWTIER Eifi%
P%RLP\'E& ]}i:.’i*ﬁitﬂg F32% , Bp . j(ﬁffmﬁim—ﬂ;%‘%ﬁ*j Failure mode Test sample  Correct diagnosis  Accuracy rate/ %
FIFITE, TS 5 I e R AR — B, F 20 18 9.0
. e b e o e s F .
[FIEE, S H A A 45 X ot R A 08 £ 7 0 o ig 12 zg g
i, LIS R g 6 FTR, W3k 6 T . s N o
LA HH BB BT E T S, LA SR M r " s 6.0
(B2 W T VS A A, A Y ) 2% A 7 F., 15 13 86.7
JEIERRY F, 10 8 80.0
5 LERIE

1) SAERZ WO ] P el A Sh LS R R, T 2 RSO RR AR R A5 B Rl 5 BOR 5 DL 47 )
ASE A RSES Wk, AR S R S PRI, UEW] 720 R AT

2) feh TEET I 2R Rk S E S B R S Tk R A S LR s DL S o 245 46
B N AR AWUBH RN R DU 02605, THBRECRAEIRAS BRI, JF R s SRS s

3) ARSCHR A A ShHUB R B2 W7 I 2 A 3R, BTt A R R Y, PR | R 2
K SR AR (] R A T AR SR

[ &% Xk ]

(1] Bz, Sedldim SR (M) KiE. KEEERRE R, 2010.
(2] XFse, BREEM]. ST 20 RGHE B RS 0 DU 465 Bag Wik or o O] [J]. BB 540K, 2013,
32(1):91-9s5.

[3] ARy JZET DI LA TSP RS W RGERIBTST [ D], K. KW, 2016.

(4] o, tis. FEEEGHERZEER [M]. dEtat. Blesmiist, 2013.

(5] Wi—8r. APLAEBEROR [M]. Ri%. RGOt 2011

(6] B0, JHrF. MBEI Hr iz s EoR [M]. Jbat: AU T A, 2006

(7] Xgfh, B2, DR MEREERZOREE (1] PR, 2014(7) : 1-17.

(8] XL, A5 KRl 0 DL 507 160 2 2 By B a2 W B G 5 vk SSRGS [ D). dbst: #EIloR2¥:, 2010.
]

SU HONG SHENG. Multi-source fuzzy information fusion method based on Bayesian optimal classifier [J]. Acta Auto-
matic Sinica, 2008, 34(3) . 282-287.
(RERE K 8 RXHERKR BEH)

http : /xuebaobangong. jmu. edu. cn/zkb





