Vol. 38 No.5
Oct. 2016

F38% H5 M
2016 4F 10 J

/IS B A NI S
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

doi:10. 11887/j. cn. 201605029

ALARHLEE R ek 52 & A RUR 8R4 -

WA BRI, B x|
(1. P EAKMNE 91872 3fTA, bk 102442,
2.BHGARKRF RSB ARBEREL SR T, Hd ki 410073)

http://journal. nudt. edu. cn

AL R G A AR5 5 R P T I 3 A i R A N L R B E SRR SR R T
EF XX AN TE L, R B R R4 R R e . e BL At T, 20 BRI S5 as 72 AR SR RIA AR
TR LA S %o 2 £ 1 g S B B B AT 00T o B SRR B, LA A A B L5 TR 25 B /)N, 1T T 2
A SR B TR

SR4BIA BRI 5 A e A B s JE ST IO AT R 5 LAl AR

MESEE TP202;0213  XEAREG:A  XEHS:1001 -2486(2016)05 - 183 - 06

Analysis on imperfect failure data of warship electromechanical system

CHEN Dandan' | YAO Zhigang', LI Lei*, LIU Yanbin®
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2. Laboratory of Science and Technology on Integrated Logistics Support, National University of Defense Technology, Changsha 410073, China)
Abstract; The fault data of ships’ mechanical system are usually not well recorded during operation and maintenance activities, and are
typically incomplete and inaccurate. For such incomplete data, fault trend was justified by graphical representation. On this basis, historical fault

data was analyzed using homogeneous Poisson process, non-homogeneous Poisson process and geometric process respectively. Numerical results

show that the fault of geometric process is minimized, and the future fault intensity can be predicted.
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Fig.1 Fault interval data for repairable system
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Fig.2  Cumulative fault data of four warships
electromechanical system
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electromechanical system
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Tab.1 Calculation results of Duane model
LS 2 SN 3 ST 4 S
A 23.80/H 25.75/H 23.08/H 4.10/H
B 0.94 109  0.95  1.60
SERHERRE 19.14/H 34.96/H 19.07/H 26.80/ H
MANAETRE  18.08/H 38.14/F 18.04/F 42.28/ A
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Tab.2 Calculation results of geometric model (logarithmic)

VS 2 5 35 4 Sl
A 19.640/ 1 28.099/  11.865/} 9.791/ A
a 0.9896 1.0095 1.0221  1.03238

- gl kTR B 15,386/ 7 31.877/ A 16.994/ F 14.284/ A
MATESR I 11,785/ H 35.967/H 23.372/H 19.911/H
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Tab.3 Calculation results of geometric model

(least squares fitting)

DR 2 AL 3 EARAT 4 SR
A 22.556/ 7 30.831/H 13.220/ 7 15.390/ H
a 0.9908 1.0099 1.0335 1.026 2

SRR 18,155/ H 35.154/ H 23.052/H 20.749/H
MHERE R 14,356/ 39.849/H 36.681/F 27.167/H
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Tab.4 Root mean square error of fitting

data on various models

LS 2 S 3 S 4 S
HPP i  1.3765 2.7155 2.9826  2.8951
Duane %1 1.3578 2.6521 3.1086  3.4683
JUMERT 1.3913  2.7365 3.0245  3.1179
JUfTERI2 13350 2.6620 2.7622  2.809 9
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Tab.5 Forecast data of failure intensity based on

geometric model

LS 2 S 3 Sy 4 SR

R ETRE 14.356/H 39.849/H 36.681/H 27.161/ A
IR 14.224/H 40.244/H 37.909/H 27.878/H
240Hig 14.094/ F 40.643/H 39.177/H 28.608/ H
3MHAE 13.965/ 1 41.047/ ] 40.488/H  29.356/ A
440G 13.836/H 41.454/H 41.844/H 30.124/H
SAHE 13.709/ H 41.865/ H 43.244/H 30.913/ H

6 MHJE 13.584/ 1 42.280/ F 44.691/FH 31.721/H
WRKIEE  -0.773/H 2.431/H 8.010/H  4.554/H
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