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ABSTRACT: In order to anayze the influence of environmental factors on the reliability of automatic rifle system, this paper
firstly introduces Bayesian network theory, and then divides the reliability modeling of automatic rifle system into two modules:
rigid glection mechanism and magazine feeding mechanism, based on which the fault tree modeling is carried out from three
aspects: design and manufacture, use factors and environmental factors. After transforming the fault tree into a Bayesian model,
the reliability of the automatic rifle system considering the common cause failure effect caused by environmental factors is cal-
culated based on the given failure probability of basic event and the introduced environmental influence factor. At the system
level, the reliability of the system will be reduced by 8.1% due to the influence of environmental factors. Therefore, analyzing
the reliability of automatic rifle system, it is more realistic to consider the CCF effect caused by environmental factors, and the
reliability of subsystem is often overestimated when the CCF effect is not considered.

Wi BEEI: 2022-04-30; f&ITHHEA: 2022-06-09

Received: 2022-04-30; Revised: 2022-06-09

EEBIv: 30N (1996—), B, HEHRE, LTRHRHTAHRATERERS 547,

Biography: FANG Yi-chuan (1996-), Male, Doctorial candidate, Research focus: system reliability modeling and analysis.
BIESE: Z44E (1972—), &, WL, %, TEARTOABRBETERHR,

Corresponding author: WANG Yong-juan (1972-), Female, Docton, Professor, Research focus: reliability technology for small arms.
BIXEK: N, Tx4E, RE, F. —#HFERER I AT T W27 %[, K&K T4, 2022, 19(6): 011-017.

FANG Yi-chuan, WANG Yong-juan, ZHAO Yun, et al. An Analysis Method of Automatic Rifle Reliability Considering Environmental Fac-

tors[J]. Equipment Environmental Engineering, 2022, 19(6): 011-017.



‘12 % 4 5

T & 2022 4 6 H

KEY WORDS: environmental factors, automatic rifle; Bayesian network; fault tree; environmental influence factors; common

cause failure

BT A DR R S I s I . B L BRI
825 IR T HILAL S A T 5 1 19 A DG IF 5 B A SCRik v
Ko FAAE R —DE RNV ARS, ERFM IR T
B AT SRR S B 2, BB BE A 3 ) 2 ALK T
ADAMS i B3, (HHEMIENZHE, Rt
FRBAVERAE 2%, AGE S5 IS 20 R g nT
SEVESE R, RS AR AR RO v BIAR KRR,
5 SRR BT R 2R A M A R G T SE M TTAG B 2
M T RS % E X,

U AT 5% 32 B M AR 1 2 5007 s B AT, X
B A TSR AT PPN o RS s 2 i T A
PEHNE, MR A& F A Ia g B R RS
A R SRR IR, M S R AL 1Y) 75 i
Bl , KRR T vl BB 0 o0 A SRR R, T
L3 (DR N (TSI D= YA TR0 L i i S A
PEBCAARIY X [ 2 i A 28 (R ] SE R R AR e 42
T —E S %, I I 2P AS AR b o A B
157 SRS % FVRRAE S0 BT, 156 B 7 (5 11 75y P9 mT A
B AR, IS E i WA, 2 TSR
TARFNS BTk, TR T i R MU 5L
B 2 RIS T R RIBESE o SRR EE R HE R
e 3 MR I T EE R PR E O VR R TE TS, MR IR TE
HRIERES T (S EEALBE A B AT, 1HE THE M
B AT , 25 T X A AR T SR 2 R A T BRI
SE R, VA SOR 2% s XA b v] Sk 064 7 45 50
FE BT

b & K L FE AL B R 1 25 R sh 0y 2 K1
ADAMS (¥ J2 , 2 2RHLF B 0 BB RU AR A4k i ST, 46
BRMLAG AT S PR 5T Ju ik — 4 R o 2150
i 2K sh 1 i ADAMS 34T T 45k S
B LA KA S E T SEE 8T, 4t T xR A )
A =R S SV AT SRR EESR il T TSR
MHEN], i1 Monte Carlo FE3: %} LS Bt 47 T
B, BT EEA R AT E S AR R
MU R AIF SRS , B 37 T 52 5e S A S e ) 3222
N SE, T —& A BN e S
Mrifi e, 38 A b SRR AL B0 A R ] 4 55 7 47 B 1Y)
B UFE, WAL BT A R, 2
FEX O it ADAM SR PE S T FE LA 1 1 4k i
PIFEHU RS, 5 EAS 2] TRl se vl S E BN K,
E B MATLAB 3145 T #2428 T 4hl 52 2 350K
P, B T WM SE AL I BURSE (IR | R
R, KZEWPEBCR ), RAZRE RIS Bt
BT I R

1 ITEr M2 53 E R
1.1 BERHE

TR 2% ( Bayesian Network, BN ) S22 47l
FHRE 338 60 LRI &8 T 12k it R 28 49 T & P el A )
Ly S B I B e N T R G T EX 2 I
C. DHANEARE O 1 WFEHLZ R, K 1A
BB T A F R R, B RERERH
2 H I HESR A e

PA=1)=p; PB=1)=p,

4 B| P(C=1|4,B)

4 | PC=114) e ° 00 0
5 5 01 0
X X 10 0

11 1

B i Bt DL 307 1 2%
Fig.1 A simple Bayesian network

1.2 PR ) LR HT ) 2% B EE 4L

MR S F s, i AR LSO DL i 3 ) 44 L
A AR AR , S5 B R) 3ATr T DL v 37 I 4% #40 J Ji F
R MG BT TR0 S, e A X 0T
DL I 7 9 2% SR FEAT, 1) 30 0 2% R M SR 1) a3 R A8
PRI OC 22, 1 B R D46 132 #5177 >R ] Bobbio
2 (VI B B8 3 T DK AT ] 25 52 B B B Ak
Z SR DL 45

DL Xy, Xo Bl X SR R G 0], Xq Fl X ER IR S
IR Y M X 3RS, 158 T RS S, KIE2H
KRF ARG S BB ARARL anE 2 frR o H Rz
F14) 252 555 U1 I O 28 A RN ] 3 T, AR A 1Y) O 1l
1 3 X oy 2H A2 Y T 8 R R 2 FoIR S

R4S

*I‘Eﬂ%ﬁﬁ Y @
o

D ®

Kl 2 RS S B RER I
Fig.2 Fault tree model of system S




F19% 6l

TSN, & —ME RN R I A AR AT SEVE T J5 ik - 13-

L&

X v | Ps=11x,9
ST
1
0
1

1
1
1

X X | POr=11X.%)
0 0 0

(=T

0
1

— - OO

0
1
1

—

K3 HARGES R AR DL ) 2%
Fig.3 Bayesian network equivalent to fault tree of system S

1.3 S E K AT 5T M 4

P 2%k ( Common Cause Failure, CCF) 27T
RAEGAFEE T ) — D EHEME, SRR T
Foft 2 ] JEE IR 3 1 22 A B G A [l e 2 282 ol R
Ui, AR A A BT[] B G 1 A5 R PR N ) i
diok FH RGN, W] I\ A £ B s V8 FE A8 G AH Bl
S, 3SR K 2 R P R I A AR AR R A Y
Bt o B PR R AL | DU Hr X 4 55 B fig ke 2 A4 DG gk )
L WA B E R LR R A (TUAR R G
PR )5 Qo] e D] 2R A8 AP 1 S e 38 43 fie A HL
7. 2R AT B A PR R RO B %R 2 R4

i X1, Xo il Xg HRIBAG Al — A~ LR R LA Y,
BB A B T RS A SR A A Y 0 A 1, &1 4 SRt
RIGRAL Y B DU 2850, (5] 4, xp. x20 X3
ﬁj‘:’ﬂﬂﬂ_\? X1, Xon Xs E@zﬂﬁ%’;&%, X12~ X13\ X23
2 AR PR AN F, x103 4 3 A8 T FE IR B IH 1

Bl 4 ZEILFERAN 3FMAHIERG N BN AR
Fig.4 BN model of three component series system considering
common cause failure

2 BT REIAT SIS

21 BRTHREZRHEGEHEE

VAFEEYS A g i, Headga m, R
IR S e o R SRR 70% L) o R, TEE R
A 84 R G0 MO B B R, 555 18 A sh e
4 P 4 52 BT A L AT LA

SR SR NI PR S ML T SR PE R N R AR Z
ML il i f BESR TR, L7 54 A 52 HE A7 56 AR ok

TE T e A e HE B B A A LRSS A0 4R
&, HEEmETER S b, WhTe A G B
4t 7 1 o7 L 300 L i A S SO o T 5 4 e v
i s OB — Bk 22, TR — B TR, Rl
QLIG AN T 55T 5 9 58 7 48 i 0 T 1R I 5 2L
SRSE RS [T AL A A KU, o TR R A R, fiE
70 B T 57 B A e A T BE Y A R 2
SR R IE AR, 5 e SE R B R
PSR, BGPEM T FAMINER

el , xb o AL, BT i A Rk
A, SRR AN B2 T B SR SR A 4400 B e
ANHERS, JoRk PRUEZAR fih o 3L 5 G 3 A AR W 46
AL/, SR . W R MEERE, B
P B AR 59 1 PR R 57 B ) N R S B AT
PERRAR B9 B B A

R R PR X T 3l 254G 3l 1 TS 1 B4R i B
PRIAE LT LA D7

1) e R R B 308 gk 52 ) pAY LT e R 1 B £
MR T A SHLA RO R AU, IR T A4
TR R4 A LA AR BRI T 1) 0 S 80 A1, R 3
Hos SO I EE SRR K, okl T AR R Y
PV A 22 U TR /D

2) P, BWUKSMEET, hTRd. Atk
i e E A AR L oy i N R R E
BLEGTRI B A A=A AL, B2 T 0 59 A4 1 S 1R LS Bl I
P o YRV - A B L 23 A0 gl R 2 T ) BE 4 AR
B BE R BAREERE R T2 B8

3) BFIFELMEERF IR, KLz
R J1 A28, ARz s R 45 AR A [
itz Sl R P RE IR

P ERhE, Hr A S P R G ALY
QA B R o IR F Xo—Xaa TR RS S PRAL B,
R A B A RS (2 0 0) Fig B2
FEAEREIRS (SO 1),

2.2 IMEZIETFHISIAN

LD B 2 B o E e AT L IR LR G vl A
PE AT A FEAL , 75 B A E D RE A AR R P B O
P, DURERE TARRREE AR R E B . % T A gh20 48
RGERUL, R P PRI [A) I I 245 30 3 i 22 L) e B sl
12 B Al T FE RIS 21> D7 T e R G0 i T SR, Hiloeid
J¥ Xo AR A0 S Xo AR BAT AR AR B, 2
NERIEE 5 0 1) #71 JBEok R BAT HR W] ) R 80 ERT TR
B A 320 A RSB B AR R PRE R R B X M1 X
YEN RGP — 4L R 4L CCRy (eqcp) ARHR,
X X Al Xos VE R R G o —dH LR34 CCF,
( C3,C4,Cs) ﬂ‘fﬂo /ﬁ\:ti:l C1 *ﬂ C2 %%i( Xs 1 Xe E"J%%ﬁ%
%‘3 s C3—Cs %‘%% Xin—Xas E"J%ﬁi*%%‘zo



- 14 - ;{z{é

2022 4 6 A

AP ARS

[

R FEDLA

__&

S B

||

B hlE HHER HEER

Bl HHEE HHEHER

+ YUFTETI0 B £ RN 55 40 5 1l A

&:ﬁm%ﬁ%m%mﬁuﬁ

Xo: R R SRR A/
X,: WA R R

X: WA

X: 4

Xo: SREIGAR A B SR R wi

Xe: SRR SHPESIIA RIBR-S AL N

Xo: SUHEFHMERE SFRE AT K
Xio: FEMEBMRHEEME K/
Xo: HERREE AR

Xio: HEBRER/N

Xis: FETAR LT IR/

K5 AZhPAE R G R A

Fig.5 Fault tree model of an automatic rifle system

H T AE B RIIABE R Z XN T A s RS
FIREPE RS2, 5] A PR B2 A R S R s Y
e PR R BB A 7 5 P 30 O it o BB IR PR R RS B
MM RBCR LA G, B IR 7€ i
AN REERE, BV R BIA ci~e, 1 m
AR m BRI/, XTI ) 45 B R 4%
JBA s =L (1),

=P A

Ao =B+ B, 2o (1)

A m = :B:;Al +ﬂ:;/12 + +ﬂf 4,

N PR R SO Sy I 3R 0ok Ry Xs TR X 114 8 ST
PR Aafdp FNIL IR BUAMERR Agp, FEPRIJEAAL S, 1)
W3 N X Xio Xag BN R Aglhalhs
T e R R SEE 3R Aaal Aasl A as P42 FR R RUME S Aaaso

2.3 EEMEEFRHBEIFICFRSE N
) £%

WG [ B0 R R B , 430 3 AN R
12 A 3 A IR G302 e 1) 1 B 20 AR R e DL i 3
4, i 6 iR,

ANFH AT IR BT, X FFRE Vs, 8
T R 28 AR B Y Y AT SR BE R IR A

i il

R, =R, R, (2)

% S BEIC N Rk, IR R4 CCRyfl 2 4
WSrRIBLIN T (A0, Ao A3) AT L ADIREERZLN T (A1)
FRIGE, GRS SRR R AU CCFy I AT SE FE AT LAZRIA Ny

RCCF1 = RARAQ R;Q ©)

A EIREEIE N AR, a1 DS R 453 5 A
| Y YT FEERIE AN -

RY6 :RAGR/14R15 (4)

G BEIC N Rk, IR R4 CCRy il 3 4
WSLRBAT (Aay Aav As)y 34 2 BrdRBE R 1
(Azan Aasy Aas) AT LA BBTERMIAN T (Lass) HHEE,
BRI A P SR CCR, 1 A 42 B T LASRIK N -

RCCFZ =R/13R134R14R235RZ%R145R15 (5)

3 EFEIMEEZHBHTRAEN
O

S 1 Bl A A 8 T R 2 R R AR 1Y 4
T, 4h IS 52 FE PR IR0 e ) e SR AR 380%, DL
%% 10

s AL I 4l CCFy Al CCF, R S5 4 it At 57
%xﬁzz&,ﬁ\ﬁﬁéﬁﬂiﬁﬁfﬂml% el (1) &
P BRI IL P ORI HARZE SR DL 2,



F19% 6l

TSN, & —ME RN R I A AR AT SEVE T J5 ik - 15 -

a FJRIRBEE ML R R

200 it cnosiin

D @ D & B

b BB E R
K6 [ st 2 G0 3 kg 4%

Fig.6 Bayesian network of an automatic rifle system: a) considering environmental CCF; b) not considering environmental CCF

F1 DUHSNTFRERAHREER A RS RO LA A S5 s 24K
Tab.1 Failure rate of components or subsystems HIFERUM , 2B H SR B S2 b R B A i
AT R G R It N=10000, PIIEPHZ4H CCFy Al CCFy MfFSERT4R,
y a1 0.000 004 FIFEL 6 Fros ) DLt 45 43 5 15025 R AR I 2 R
! 2 0.000 003 AN SRR R IR Pl R G R W SRR 4R LR 3,
o 0.000 001 M 3 W, A% EIREIHEE A, CCFy %u
g CCF, 1 Y3 Fll Yo BYRTFEFEY N 94.18%; % JEIfHE
Ca 0.000 001 5
. 0,000 003 Bz I, e PR S Y R EE B 43 0 91.58%\
Ya 89.14%, HHAL T IR R 3 I 43 1) [ 2.76%F1
s 0.000 002 5.35%, H—EH RGN TEE IR, A% IEHRE
e Co 0.000 002 5 RN, RERTTEERN 74.08%; % 85
c10 0.000 001 ZE I RG] SRy 68.18%, il AR N T 8.1%.
*2 HEAXMAMRRRITEER
Tab.2 Failure rate calculation results of CCF groups
R R AU M7 KRR FRBE R K AN RS PR V&S
Ccs 1,=0.000 004 .
CCF, o6 7,=0.000 002 B5=[0.4,0.6] 41,=0.000 002 8
c11 13=0.000 003 3,=[0.2,0.4] 134=0.000 001
c12 14=0.000 001 P35=[0.2,0.3] 235=0.000 001 2
CCF; - -
o 120,000 002 Pis=[0.3,0.4] 145=0.000 001 1

Pass=[0.2,0.4,0.6] 2345=0.000 002 2




- 16 - ®oE kBT R 20224 6 H
#3 N=1000 RERRMEEHFREMTEEITEER
Tab.3 Reliability calculation results of CCF components or subsystems when N=1 000
N A EIE R HEAEHAR
FEIR R - - F— ; g
T RS CIE: S HRE T RS CIE ;S
s 0.960 789 439 Cs 0.960 789 439
CCFL Cs 0.980 198 673 Cs 0.980 198 673
Y3 0.941 764 534 cslcg 0.972 388 367
Y3 0.915 760 877
c11 0.970 445 534 c11 0.970 445 534
c12 0.990 049 834 c12 0.990 049 834
c13 0.980 198 673 c13 0.980 198 673
Ye 0.941 764 534 culcio 0.990 049 834
CCF2
C11/C13 0.988 071 713
6‘12/013 0.989 060 279
C11/C12/C13 0.978 240 235
Ys 0.891 366 144
4 Q:él: -L/E\' Method of Gun Environmental Adaptability Test[J]. Small

ARz A B 0 DL S8 6 205 %) 2% JE PR 5 TR 3%
4 A S AR R G SR AT THEE, AR DU 458

1) SR JH R 55 D1y 0 28 #1205 5 19 7 ik AT
AEPE AT B — R M7 R B, SRR RN
WL, 5y T HEAT R S R o A R i DL i3 ) 2% fiE
AR YRR AR ) R R R O 3 R G T S

2) 55 A SR AL SE HLAL R SR AILAL 9 2 1
M TAERRIES 0, JEAT RGE TSR, 25 i i 26
35 DR o 1 e PR 80300 S A AT 4 S PR O

3) M ARG AL RS BT AT SRR A, A
B JEILIN R B I FEAE 2 Al T RGPS, I
RGUZ MK, RGP R R0 2 fdf 248 n] 5 B2 1
8.1%,

SR :

(1 FfRE, R, GOF RS bl SE R RS
(0. kF1 53R, 2016, 41(3): 166-169.

BAI Jun-min, DONG Fu-giang, ZENG Yan. Research on
the Reliability Model of Light Weapons Life[J]. Fire
Control & Command Control, 2016, 41(3): 166-169.

[21 #ERE, FEE, R, S RS gei r #

HZHAETOISE]. KO SRR, 2019, 44(11):
186-191.
LIU Ji-ling, YAN Pei-xin, REN Yi, et al. Research on Sta-
tistical Scheme and Parameter Estimation of Firearms
Reliability Test[J]. Fire Control & Command Control,
2019, 44(11): 186-191.

[81 kG, 7. MEBRERIR I N AT AR R I E T vk
BYBFFT[J). FREess, 1998(2): 15-18.

ZHANG Jun-bin, MA Li. Study on Reliability Evaluation

(4]

(9]

(6]

(8]

(9

Arms, 1998(2): 15-18.

. A DDA SRR TSR P BT e WESE[D). R
5 R ELTRAE, 2018,

CAO Wei. Reliahility Analysis and Research on Typical
Faults of an Automatic Rifle[D]. Nanjing: Nanjing Uni-
versity of Science and Technology, 2018.

FI, TR, RAER]. DU SEEHS S T S
OB — R E D). AR A AR (A AR
fi), 2002, 26(5): 449-452.

WANG Yaping, XU Cheng, SONG Maei-li. A New
Method of the Variant Parametric Design and the Motion
Reliability Analysis of the Mechanism[J]. Journal of Nan-
jing University of Science and Technology, 2002, 26(5):
449-452.

FWAF, B, TOKIE. AR =R i g pyis g al 4
PEWFSEL]. B AU TR 2 4l (A AR B i), 2008,
32(6): 686-689.

WANG Yaping, NIE Hong, WANG Yong-juan. Mation
Reliability of Rifle's Three-Shot Burst Mechanism[J].
Journal of Nanjing University of Science and Technology
(Natural Science), 2008, 32(6): 636-689.

AR, tRwl, B, AR RSP NI T AT RS
W53 B migE[d]. £ T 244, 2017, 38(2): 209-217.
ZOU Yan, XU Cheng, LUO Shao-min, et al. Study of
Rigid Ejection Reliability Analysis and Design Method of
Automatic Rifle[J]. Acta Armamentarii, 2017, 38(2):
209-217.

Ryok, TR, IR R R T AL L 5 il
PEAHT[I). Fediiess TRESIR, 2021, 42(4): 80-85.
YUAN Ke-bin, FANG Jun. Reliability Analysis of a Ma
chine Gun Cartridge Case Ejection Considering Environ-
mental Factors[J]. Journa of Ordnance Equipment Engi-
neering, 2021, 42(4): 80-85.

SR SC, FRAEEMS. DU IR [M]. bt B R



F19% 6l

TSN, & —ME RN R I A AR AT SEVE T J5 ik 17 -

(10]

(11]

(12]

(13]

(14]

[15]

[16]

*t, 2006.

ZHANG Lian-wen, GUO Hai-peng. Introduction to
Bayesian networksM]. Beijing: Science Press, 2006.
FHRAR, EROCE:, WIHLPH. ST DU A i R G A
PESE RGOSR T). T LI T AR, 2009, 20(1): 90-94.
YIN Xiao-wei, QIAN Wen-xue, XIE Li-yang. Common
Cause Failure Model of System Reliability Based on
Bayesian Networks[J]. China Mechanical Engineering,
2009, 20(1): 90-94.

2R, RIES, Rk, . TURRGILE R EHEN
T2 AL ]. ANEH SRR, 2018, 39(3): 190-198.
LI Zhi-giang, XU Ting-xue, AN Jin, et al. Common Cause
Failure Modeling for Redundant System Based on Dy-
namic Bayesian Network[J]. Chinese Journal of Scientific
Instrument, 2018, 39(3): 190-198.

B, GRIG, FEEE, AF. JET DU A SR Ok
R4 fih ) 2R G i] SEE AT (). v 2 R AR,
2015, 25(5): 61-67.

ZHAO Feng, LI1U Rong-zheng, LIANG Li, et a. Reliahil-
ity Analysis of Catenary System Based on Bayesian Net-
work with Fusion of Common Cause Failure[J]. China
Safety Science Journal, 2015, 25(5): 61-67.

XIPE, B, TLIK, S BE TSR SRR I R L T
SRR, BT TR, 2022, 30(6): 95-99.

LIU Yang, WANG Jia, JANG Yong, et a. Transmission
Reliability Design Based on Fault Tree-Monte Carlo[J].
Electronic Design Engineering, 2022, 30(6): 95-99.

W/, i TR S A vk 0 i 2 3 i v B 55 A B i 2
SB[, RfieEd, 2022, 6(2): 1-4.

CHEN Chen. Research on Safety Risk of Hidden Dan-
gerous Goods in Air Transportation Based on Fault Tree
AnalysigJ]. Journal of Civil Aviation, 2022, 6(2): 1-4.
TFERH, TRTTAR, VPR SRR AT ST
Jias RS ). BrERH T2, 2022(1): 76-80.
WANG Hui-ming, ZHANG Yan-lin, XU Ru-yue. Fault
Diagnosis of Helicopters Booster Binding Based on Fault
Tree Anaysis[J]. New Technology & New Process,
2022(1): 76-80.

XIES, G, FME, % BT B0 A DL
2% 114 FPSO fill 8 KUK 23 BT 7 58 3] A 125, 2022,
26(4): 574-583.

LIU Kun, ZONG Shuai, WANG Jiaxia, et a. Collision
Risk Analysis Method of Deepwater General FPSO Based

(17]

(18]

(19]

[20]

(21]

[22]

on Fuzzy Fault Tree and Bayesian Network[J]. Journal of
Ship Mechanics, 2022, 26(4): 574-583.
BOBBIO A, PORTINALE L, MINICHINO M, et a. Im-
proving the Analysis of Dependable Systems by Mapping
Fault Trees into Bayesian NetworkgJ. Reliability
Engineering & System Safety, 2001, 71(3): 249-260.
EME, PNEH, TR, SF. B IEMEAR AL R A 2 By
BAE 5 RGOS HTRAEL[JOL]. RE TR ST
HiAR: 1-15[2022-04-30].
WANG Peng, SUN Zi-jing, ZHANG Fan, et a. Reliabil-
ity Analysis Modedl of Multistage Mission System Con-
sidering Probabilistic Common Cause Failure[JOL] Sys-
tems Engineering and Electronic Technology: 1-15
[2022-04-30].
SRPRIE, EUE, SEd. BRI T
R HEMEII T[] BRI, 2021, 43(9): 63-70.
ZHANG Zhen-hai, WANG Yue-rong, DANG Jian-wu.
Reliability Analysis of Onboard Subsystem of Train Con-
trol System Considering Common Cause Failure(J].
Journal of the China Railway Society, 2021, 43(9): 63-70.
EXUN, i, SR, 55 % BRI R R 5
IR 5 100 BT BAAE: 55 0 2 B 34 PP AG [J). £ T2
2021, 42(1): 199-208.
WANG Shuang-chuan, JJA Xi-sheng, HU Qi-wei, et al.
Simulation Evaluation of Mission Success Probability of
Synthetic Forces during Wartime Considering Random
Common Cause Failure[J]. Acta Armamentarii, 2021,
42(1): 199-208.
Witgl, $RA. BTN ZE R G KA It
W P45 AT SR TSR], H E T AR A, 2020,
18(5): 390-394.
YANG Hua-dong, SHI Zong-jie. Grey Bayesian Network
Model for Reliability Analysis of Multi-State Systems
Based on Common Cause Failure[J]. Chinese Journal of
Construction Machinery, 2020, 18(5): 390-394.
FEWSC, W, A, S BB RS E R
JEFFHUR AT HEBE BT[], AL T R4, 2020, 56(5):
161-171.
WANG Bo-wen, XIE Li-yang, FAN Fu-you, et al. Reli-
ability Analysis of Folding Wing Deployable Mechanism
Considering Common Cause Failure[J]. Journa of Me-
chanical Engineering, 2020, 56(5): 161-171.

ST XA



