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Tab. 1 Failure mode effects and criticality analysis (FMECA) working sheet
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Fig. 1 Equipment failure test characteristics
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Tab.2 Definitions and grades about failure severity
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Tab.3 Definitions andgrades about failure probability
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Tab. 4 Definitions andgrades about technical difficulty

degree of failure diagnosis
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Tab.5 Definitions andgrades about difficulty degree of

failure diagnosis by manual acting
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Tab. 6 Definitions andgrades about time characteristics

of failure repair
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Tab.7 The information and evaluation sheet to a system’s

failure modes

WEEYS fa feo fo fa fo Fa) Diz Dom
1 5 1 5 3 4 1200 0.173 0.173
2 4 3 4 4 4 768 0.090 0.263
3 3 4 3 4 3 432 0.182 0. 445
4 4 3 5 2 3 360 0.090 0.535
5 3 4 2 5 3 360 0.160 0.695
6 4 2 5 3 2 240 0.008 0.703
7 B 3 2 3 2 180 0.070 0.773
8 5 3 3 2 2 180 0.080 0.853
9 2 3 3 3 3 162  0.070 0.923
10 2 3 3 4 2 144  0.060 0.983
11 3 2 4 2 3 144  0.008 0.991
12 3 2 4 2 2 96 0. 009 1. 000

WM T e — A B TR R AT LUE B AT
TR R ARG R Py =0. 92 i 5 m=29, Ui B i i
1~9 & W20 3 47 R B 3 B T T B A7 A6 DU 1
CHLF8 B I 2 500 18 B A% Bk e a0k I f % L AT
H T R AR AR A BEAE) L XS TR 10~ 12 S,
AT DLAS W % B Ay 3 D T 48t . G B X N A
Tl B2 W 22 B IR FE AR P =0. 923> Py, . 0
RER Py =0.98, 4 m=10 BI#],

FEIZ B, R F LA b A 5 s R g SRR AT LA
T DR 28 G0 1 00 A T 38 Py 6 2 R0 A 1 0K, T HL
AT DU A5 A 38 08 i BE 6% (675 1T L0 A A TR T
B pE 1, AR EE = x = (5, 4, 5, 2, 4),
X R g ™, R AR A HOR RS R,
N TR A 8 — o R 0 25K 5 A8 v ) R I 5 s 3L
HEAT DU PE 5T 5 T 4 R 3 0 I A £ 5 e 1k T
DU G AH B iR 12 S ], LR PEAE 1 B2 X0, =



el

B A5 B AR R R Ty SO A P B SRR Bk 287

(3, 2, 4, 2, 2) XN U LB, & AMRAK BEAR
X ARG I o N ARG ) R AR A T R 2 AR L X U
Y N G R 2 A L B W ol < i
Ppy B AR A H .

MR, — H B Py A Py A 2255 K 15 B R
2, KA A A e O B33 R AT 43 A T 0, X A I
MR BEMEAR /N, F(a) HEF 5 5 i i g, 3L
Do AH— AR M5 BEXS o, e — 2 404 . LA
58 DR A A3k SR 18 AR A7 52 BB A 19 00 3 46 A

6 ZRiE

T A MR BT AR, 5 AT o A A
ROHT ARG E R A 5T :0 4R T &
G MR RG22 )5 . T — P E R AR
L 2 A BRI W T 98 o 0 T R A T A
S CRLEE I8 UE R0 7 22 B BO BT i 2 1 B iz W A
AR 2277 ThT 255K B0 A BEAS T 2 WL RE 1) 95 A 255K L BiE
i WS BT 1 I AT RIS 4 B 18— — X B SR &R e
VI 2 W R 33— 81 23 5 B A SR BB T4 i) I LA 4K
R S B R 12 I8 D5 58 4, 28 38 BT 8 1 A 1 A
SEILREE By M R DL B R MR LTS RE A B
(30 RE NN TS A O e P a e N TR T PR S
YRAN T A TTIE A A o R R U R B
AP EE SR R IRR R T DU A T 5 SRR e
51 DR BT 45 A ABLAR A A 126 B M0 9 0 11 4
b o BT R LLAT 2508 S 20 4 AT o 7 00 0 i 344 8 Ak
I T

2 % X ik

(1] okaEA, BB R, BRAME. 2 7% e 45 W3k 1 46 5 o
J7 RG] EAR AR 2 B 4, 2010, 22(6) ¢ 7-10.
Zhang Yansheng, Huang Kaoli, Chen Jianhui. Re-
search on determining TFOMs of complex equipment
[J1. Journal of Ordnance Engineering College, 2010,
22(6): 7-10. (in Chinese)

[2] Su Yongding. Qiu Jing. Modeling of testability re-
quirement based generalized stochastic petri nets[ ] ].
Journal of China Ordnance, 2009,5(1) . 60-64.

(3] BRER . F 2. S A3 W 22 000 o 4t SR . M 56 3F
WFHELR]. ALt s R H L TAR2# B . 2008,

L4 AR A MM BT E 40 A7 5 38 G LML b 5. [ B ol
HRAL 2011 94-97.

(5] BRAvHe, SR, X052, MR o 2 2 00 55 1 DLt
D0 2% 1) 2 A O A B R [T . P LA T A2
2011, 22(4): 379-384.

Chen Xixiang, Qiu Jing, Liu Guanjun. Optimal test

[6]

7]

[8]

(9]

[10]

[11]

(12]

selection of materiel based on bayesian network under
test uncertainty [ J]. China Mechanical Engineering.,
2011, 22(4): 379-384. (in Chinese)

WA, EOLM, BRSO THUR B A
WL B A 1 0 e # DI A O i R L . e 1o
. 2011, 32(9): 1171-1176.

Huang Xin, Lian Guangyao, Chang Tianging, et al.
Study on optimization method based on technology
readiness assessment and binary particle swarm opti-
mization for equipment test design[J]. Acta Armamen-
tarii, 2011, 32(9): 1171-1176. (in Chinese)
Francesca G, Antonio V. Enrico N, et al. Modelling
and solving optimal placement problems in wireless
sensor networks[J]. Applied Mathematical Modeling,
2011, 35(1): 230-241.

Edward M, Kevin M, Jonathan N. Optimized sensor
placement for damage parameter estimation[ J]. Struc-
tural Health Monitoring, 2013, 12(3): 197-206.
FGEE . REA AEE S, S RIPLR TR £ B iR
AL LI ] kgl ik 5 12 B, 2013, 33(2): 214-
218.

Wu Dinghai, Zhang Peilin,

Multi-objective optimization of diesel engine abnormal

Ren Guoquan, et al.

detection[ J]. Journal of Vibration, Measurement &
Diagnosis, 2013, 33(2): 214-218. (in Chinese)
KREA, BRE, G5, S5 25 B AL A Hm A I
AEJI M PHM R G AL G AL e & o7 ik LT, F i
42, 2013, 34(9): 1253-1258.

Zhu Xihua, Li Yinghui, Hou Shifang, et al. Sensor
optimization placement method for PHM system tak-
ing the fault detectability of the sensor into account
[J]. Journal of Astronautics, 2013, 34 (9): 1253-
1258. (in Chinese)

Liu Ying, Ma Hailiang, Zhou Fangjun. Optimization
of test points at circuit board based on network topolo-
gy structure [ J ]. Advances in Intelligent and Soft
Computing, 2012, 169(2): 507-511.

Sen Deng, Bo Jing. Zhou Yang. Test point selection
strategy under unreliable test based on heuristic parti-
cle swarm optimization algorithm[ C] // Proceedings of
IEEE 2012 Prognostics and System Health Manage-
ment Conference. Beijing, China: IEEE Reliability So-
ciety,2012:1-6.

E—EEE A B 55,1962 4F 10
HE ML AR LA, F2E
R B RGN 8RR
SVARAT 55 B] SE R 0 2 B B AR Ay B )
(G I AR 02011 4R 56 52 #5853 1) &
w3,

E-mail . L.2015wh@163. com,



