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[ Abstract] Safety is one of the most significant considerations in the civil aircraft design. Based on analysis of the
independence between elements or events, Common Mode Analysis is also used to guarantee the safety of the design
object. The procedure of Common Mode Analysis is introduced in this paper, listing the common failure sources
and its failure modes in detail. Furthermore, the “AND-GATE” method and “SHORT-CUT” method of the Com-
mon Mode Analysis are presented. By an real example of a pressurized compartment door, two methods are ana-
lyzed in a mechanism system,which were used for Common Mode Analysis. And the relevant conclusions are given.
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ML 22 2 VE53 BT ( Aircraft Safety Analysis, & FX ASA)/
RGBT (System Safety Analysis, 7 FR SSA)
Hffi A, AR B, CMA J2 R B0 IE ASA/SSA
AR BRI SRS Bl b R A B ST Y, XA

0 BI&

TRALTELE DU B 7™ I 82 25 B e AR
e VAT I BRI R T Y

FEETAEY AR CHLBT, D OR E RE
R ETTit 2 18] Bl S7 M, A RET R PR EOR
B R A ST PR 20 12 | SR ST PR AL T AT 32 13
FlZ N, e e TAER BB T . 7Edcitid
R, 50 B T AR P 4 B 53 41 ( Common
Mode Analysis, fijFx CMA ) SRSZEL

CMA J& LK 431 ( Common Cause Analysis, fi]
Bk CCA) By —#R a1, BTt v (B M B S Y R 2
[F1] 275 S T 37 ] 3 ok 3 A R R AE
BB FFA IS — Rl N7 1 43 BT T B WA Z7E 58 36 (1

Fh TCie SR B A | i | R AEP FIPLAL N D
YA 1 B4 52 W], 30 2 VT R S T 3R 6 ok S 1k )
AL, ARAZIE— LA AT o (R B 3 o 3 B T e
FCAH R A WA 15 B 2 TR AR ST

ASCFLEGHE CMA Y5387 i, JF it AT e
FIBESEBEIE CMA Y 32 B4 A A & a5 21

1 CMA Z#TABRATE

TEEAR ST R CMA 3 % FH I 36 T i B A% 43
Hr ( Fault Tree Analysis, i FX FTA ) ol H At 7 #7 F

2015 No.2/(=7F)) 281178 43



RAHIZITSHAR

Civil Aircraft Design & Research

B A 57 S 7R 2 R O 2 S B
S FEEEHLA BT, AT L LA LT IOk 2 A
B B TT REE

(1) B PR R

(2) FAFAE IR

(3) AR5

(4) il &/ de 16 A

(5) FRBEN ) (IR BE BB R3N5H) 5

(6) ZHAEIR

(7) BORARIR

(8) MBI E;

(9) HEK;

(10) He [=] 1 5P il e

ML M) R G AR, CMA T AR 2% e &
MW, BOZ BRI, REH CMA 537 T
ERRET S 15

1. A TR 22

| 20 iR i e R A
3. YEBAE S5 LA AR
4.tk

ARG FHA/PSSA 45 5%
LFHA HRfE (1 9¢ e R 0 ISR I,
2. LT A v S . 228 AN TR
ST I HEA R RetR
3. BT S

l |

1 SR AT b
2 A R S O, IS SR
RIS A s IR0 & SR8, B AR SRR L7 A J5E

]

4

f“;‘;&gﬁ: WA AR
e 1L K AP AR A S
3. SR R L > m‘i‘m"ﬁfﬁ

I3 LR Bt
L S R BT SRt i
2. M Hr SR AE S S M S 7 A
3 P BEATAE A R T %
4 BOEEOERS R A A

b

CMA %
| LAamE

2. CMA 455

X Ik Ak
FERI
DO 178

bk

[ SIHPEE I SSA it
1 BRZHR CMA DS B
2 CMA ik

CMA S Hr— 8o J 51105 L MR D7 ik, 58
PR A AEAEAR Y R AR A B S S AL L oAt
RGN EIRFE L, 45 & H A i 2 Ve VR4 (FEA

44 2015 No.2/(ZT)) 2HE 117

SRS FTA) 18 BB 4005 B R R 1)
Ik ol N B T T T ISR X AR A
Tk AR 17 % R 1) 2R S e L 0 3t IR 41 35 b
I,

CMA TAEFENFR 1 Pros LI miIbE,

F1 HERB KEREPEER
R SR
PR | TR R
o 2 AP R
UV BT | genumak |45 069 TAER THE R R T
TIUL | e A0 | BT 287
PR AR | K RS
Hib  |AIERA
B | Ak
o | ME e aEme s
ﬁﬁ L = H
TY | TERmRR
BR[Ok
| |aew| R |SEHELE
F pm | ER PR
VAR | A AR R 2
A 5 BEANG | N ORAER
T pm | SEREA R
o | AR R
I g | SIERSAR L R
o | WA | TAEABRS S, %
L P o
TREN IR At ke e
WU Bt BERG Rk
R4
T2 Y TR
AP S
7 ?% ol L HUE
o BE AR AT UV X S
A S T
o
P gigwﬁ@mfwﬁaw%
2.1 Y15k

e B L (T BURS % U B e Y S R
IR, 2R ISR R g S S e AR 4 [ T



RET A S h 18 R 200 30 B M 4 3 A —
TR 22 33 Foft 24 1 ) g e A ) LA ek 45170 O i AT A
BT o 5110708 W T AL R G s Bt 2k 34
JUPE Y 23 B L A0 B XL 5 B0 2 R i 1Y 3
Brefro

50735 70 Hr 9 2 o 2 R G B R [ Y
HRA A I EMEE BA A = AR 55
PFCHEA G 1 =AW, iy T R A AR AR T A

I ETE ) .
2.2 HE I

MFERMEEBIRG, BT AGS AR
DTS WA EAE S 2%, DRI I AR 1 2 7 3
A R R G F AR B (s R g, A shs
il %) g IS S kAR r, XA LR, ik
B AT e T2 52 A%, TE MBS 22 0 ST I IRJZ I
RIE R G R 2 51T, ACPPAS 3 FhSRE R Y
HIE&TENFBHE R 2 CMA 20K X
B9 R B A AR (D FTA 8 | 3l
B, XS FIEHEATIEAL

i FRIES R & T A T RE K& 3
B, SR ENBGE IR Z . bR bt # v,
WETIATE L, L —2/ g (i 3 NI R
PEIE) . Jish, AR ET IR ZERG/ T &
St/ D) Re 2 8] B A1 35 T 52 AH B ST Y 0 R M
G FeHERR (an I SE 2 R VLA ST R FEL AT E, 31
FE AR E F 5 ) 53 e R G SR

N R G, BIAE B & T H R —k
BURETS 5 AN AT HE3Z (R RS5O B

3 CMA FEERMN &N A

DAFERYRHLGTRE ] R 4], D6 WAL 3R 2 v dn o]
FEE CMA TAE, J-%F CMA 25 K351 75347 .
3.1 GEREl TR

HARIRPLE A ] N 2 AT, K2 1 %
#fr, ST TALE KL LT, H s 75 7K 52
KRR RK R . BT TR R AG 32 30 7 ] Ry )
WL, AT R S S BUe R R, MR
UL HMIU3E o B F AR 4TI R 2R A B S
el T AR, SR B ok B T RAESh A R
YEFESCAERE IO, Ae 1158 24T I e FE sl A ik
BN T T RS B . STRE 1T #4284 G &1
2 N

S HTIRIE

Analysis Report

B2 £aeiHaR

3.2 HIobr

DL 2 F B i 1] A ], ok Hfl B 43 47 v g —
NG TR EAT IR A 3T o T BB 3R 11 2 3K
RV (RIS e A To0 S04, ik ) Gt 55 R 52-30 -
21-03) J&: AEW R AT AR AR T, K 51
G204 A . FARFIAR T T B A7 B IE M, (AR T TR 5846
M, ZS TR A 3 A4, 40 3 B et e DB
JE BATE IS T RE LA B A R ShHLAG Sk, 1k = A2k
RORGLE S B, 5T RFCIR & A, 5 T1E
R T S 3 i

|

. TR
IR 7e 425 M
HB R e HWE@WM
3305

B3 G204 ER

XS THAT BSR4 2R N .

1) W&

STRTLAG) T AL A 2 A0 300 e 3 2 R 45 4
MU A TIR 2 (%), 76 80N 0T, BIHLA 8 5 81
AR R L A B B TG A B Sk RE AR FIAILRG

TEFTIF S A v, Q2R R AE LA b AR
R, WL AEC A Bk BE S 7 AR 9, S BUR T TTAS
T, CATE G T E N B S R —IR DL,

FIBHLIE C Bt R % 7K 52 BR il 348 g Ak
FRTFA 17« 75 19 0 43 Sk R0 C G 80 Sk R BB IE W TR
i, B HL ) fig 7K 5% 2001bs T4 1 ( FR il 2% far ) #01

2015 No.2/(=7)) 251178 45



R A eHLRIT 505
Civil Aircraft Design & Research
3001bs AR 77 (HBR A AT ) 5 41 2R— X 43 Sk FTAC &
SRARBI AR — X RE WS 1E B AR, LA o RE 7K
52 2001bs P47 17 (BRI 24T ) A1 3001bs T4 H7 (R
AT ) o

2) il e/ G T T

AN TETA ) 2 2 A R RRAR BT AR 1] 7R K AT
PR R OC PR 25 1Y BE ), O o D8/ 3 O THTAY
e, T T I R

(1) A FH P A AT TR, HigmT
b

(2) BABEHAT T hMC, BT B

(3) ok st S R I 2 (e 1) b g T 22
PR ) AT T AR e i, sl ot IR R A i A
HORNRE & LI 2R

(4) SR BT A 0 (IR 1] B ZE AL
F) B AT T A BT, A SRR R A
RE K I 2 R 1R

(5) Fiad st , Tl st

3) W
FEIRSE T T, RN A
(1) iREE

TRATIRBL R, 0 T T HLAS (4 30 53 15 B B 41, R
BONET 4 SR A5 AV FAE 52 e 05 . AR 1T ) TR
AN ZERIR A EZ M

HEHSEHLIRDL R, MR T T HLAG A PR EE IR B AN £
T e L IR E . MR 44 K e
(T 41 30 1bs ) 38/ INF B 25857 (200 1hs ) FIARL B2
7 (300 Ibs) . X 2 [B] 942 4 4 5 m) DAYHG f 4 ) 45
P BT 32 AR RE S, A M T S AL IR T 13T R 0 o
IR TR AN 2532 2R E 152 md . Ik, it b R %
JERO T IHLFA 4 T8 A4 Ak (8 1R BE 5500

(2) J&hh

WUZs Tolb B A A %) 2% 1 Ak B PR 2 | P A A
W YR RERS LR G AR T AL , 36 e (i A2 31 By K
pae b bl v SR e o3 R N T N O W e v ]
B HE K FLAL BE 8 G0 7K 4> 7E AR 1] 2544 SR 4E
W Z ST IR A M R

SRR, X SR A S T TR o b, 1
FFA ST PEZR
3.3 ISP

S/ T RGN, HLIE R G000 F 5% 50
W H T % 80— a5 R e RO B i R

46 2015 No.2/(Z=T)) 2E 117 &

A LA L 3 5B A Sk 5], 38 0k FTA B4 15 31 3 2
gk
+F2 52-30-21-03 BlEHFHH®RR

1 0

2 186

Wit 2 ATLAUE M, FIE TR B 1 RIS
AFELE (BN 0) Wt UL, BT 1 oo REA
2 FH52-30-21-03 AW L L, XHUEN] T 5
— SRR BB R TS A 2k

4 Zip

ESCHTARR S TTETHE TR A S B0
PATIE R XA SEBRAE 00 2 B B BRI R, 23 B
FHEXSE N A A 2 FEOIUER A, hiE i 54 7
R TR R B R R A, X
25 S S AL AR DGR ABARE

PSRBT TS B IR B T A& M, S b
LORBERS I L 2ZOR , MR RELERFIRIG O T, Wi If
ANRET AL R ZOR X A B, B N Bk B
PEAT I ST B, Bl PR A S A ) P BRI, R
AETCHFZ RIS PR ZER (NP 1 BR ), IF- Rt
B —48 CMA 7347,

CMA FEAE I B BT rh s i o AR B A 57 1) 1
JE T HAT A AU | X e UM 5 n] BEAE RBLER
ARG SEOUER A, #E47 CMA J3 B n] DLl %2
VPG N8

%% ik -

[1] FAA. FAA System Safety Handbook, Chapter 2: System
Safety Policy and Process[ S]. US:FAA, 2000.

[2] Methodology for the Common Mode Analysis Zdzislaw H.
Klim Marek Balazinski Bombardier Aerospace école Polytech-
nique de Montréal Published 2007-09-17.

[3] IR, LatEvit i SEUEL M. 55 1 b dLat:
B Tl At ,2011.

[4] SAE ARP 4761 Guidelines and Methods for Conducting the
Safety Assessment Process on Civil Airborne Systems and Equip-
ment[ S]. Issued 1996.

(5] RFIAGZS S5 CCAR 25+ e R FIA 2 BL 25 45 25 36

B CHLEATEREL ST, b E RIS R, 2011
]





