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[ Abstract |
bilities of the system, higher requirements were proposed for system testability. The testability objective function model of the system

In order to ensure the reliability and safety of aviation equipment and improve the testing, maintenance and support capa-

was established by analyzing the testability problem of the system, considering the system function importance, failure rate, failure risk
effect, testability and other factors. The application of functional importance analysis, functional failure risk and failure rate analysis,
fault tree analysis and testability technology in the determination of testability targets for complex systems was studied. Through the
analysis and calculation of testability target selection in auxiliary power unit( APU) control system, it is show that the proposed method

can realize the analysis of functional importance and risk items in the power control system, and can guide the testability design of high

risk items.

[ Keywords |

F G0 I 2 N AR SR, T RS U
B 58 ISR R 7, A R B8 Y32 4T 4 P 3R AL T SE A
YR LRTFR GG BRE N BE SRR
REMEREMRWIE T, RS0 & 44 MOk B 57 5 [R]
Bl AL L H B AR B P &, A X AL
SIHIRE RS, RAELGA T IFEVLEAR VLK
HFHA AR AR, RE R Uihe
PERE PR ST (9 [F] B, 28 45 1) B B XA 3R 18 40
(AT T B M 22 A 2%, 3k tho ot 22 495 118 I 3t 152
AR TS A ER

20 42 70 4248, Liour F 32 H TR HHE &5
DA AR 37 21 B 2 A I DR i, D30 g 3

75 HEA . 2023-04-02 &iTHE. 2024-04-12
EEWB . TR M R2E3E4 (M-2017-D-28)

testability object; importance degree; failure mode and effects analysis( FMEA) ; fault tree

TR A MR A R B BA £ R e 5
ARFEA A BT, U T i B Ay B A A AL P e K 1
SR 255 R R AW AR o
[l 2 AR M EROR BT R, s 1 ok &
AR TR I AR SR L IR AT R e R A DL B
288 RO E DL A S T i, SE 20 5 8 T AR AL
R, MR T A AT AR I 2 RS R
S8 I A5 L 0 3 A O 0 figp ke U R B0 it
L RIDPER AN R F T = = A ) 3/ €
MR AR 7 %, e 2 o 2 2 R R R o), ST
A 5 I e P ) 22 J2 O A 1) PR
A6 TE I RRME 3, o fy 4 il o 37 38096 2 >4 AT AL

FE—1EE . WM (1982—) I3, DUE BRI P22\ Bt W5 5, W52 07 1) A28 3 ) RGeS0 FL . E-mail :85988746@qq. com,,

¥ 5 M HE - www. stae. com. cn



2024 ,24(20)

PleRs 25 Ao zs B2 22 A I H AR Bt 7 ik 8399

AR BR N Z 9, BWIPESITFRT T R
GE TRERE AN B AR AR T IT , B A BF T2 o5
25 B BEMA P A A S5 B E 7 35 . 2 L ml A, i
NPT H AT I7 kAL RGN R G
B Y 22 25 20 B M A 56 E 5 R AR, X
TRIAFR MK E B A 3 A 4 5 B A R
SR .

M T RS YIRE 2R 2R AW B T, R 4Ll
TR BT SRR A ey PR A 25 BT E
BUHAR, % T, % 2 G003 1 1) AT Joe s A5 4
A AR G ) RE B T R |l SR R
E F GRS G A EHL, n] o TR SN i
TSR UE S LR

1 0 i) ik

B —A R Ge i ik [a) B iR S — 4> 6 Judl <
Fo,F, I, F., R, T > Hrh F =|F,, F,, -,
Fo I NRGRERESES TBRAENIIREE S,
I=1iy, iy, =, i, | WRGH F, NN EZE &
X 0<i, <1, RGP NEEEAMERTIEE; i, >0;
TE SN ZR G0 A7 TR 10 T 10 T BE 2 R 48 A0
e, HEEE 1, F=1{f,, fr, =, f,| WELEH
SR AS A 2 & 1 A — D RE 7R [R] — i Z e 2 1
— R R A f RN AUE 5 | TR SR B () s
R, 0 A1 RoR, Hirp 1 R R, 0 £/ Joi
Bi, Fyo={P(f,), P(fy), =, P(f,) | FRHE i DI

RERBME R 0 <P(f) <1, me) =1, R=

IRy, Ry, -, R, | KUK B0 285, X1 26 25 W B
SR R S Z A, I ZELO, 1,07, SRR B ik
KRB, — i, — F B Sk R AN S
RIS I, T, 5 S — 2K B B ) 2R LA
B0, T=[1,, 1y, -, 1, ] 8B 0 T S S A4 2
e, H5 PRt 5 L O 2 b 2 35 T
BT TR 7 ) AR T A T
SR, R, = 1 R R ]
i1, =0 MR R T,

F AN DDA IR A BT 5E X

h, =i,P(f,)R;t, (1)

TP AR L /N A, S0 R 5
IR A, B 2P b e

D=min{2hi2(}i} (2)
K(2) D N RGP e M D ie
AR AR

RGN B AR B 0 SRR B AN 1 R,

EX Il g

{

THRERZH S H

{

)
)
RSNG|
)
)

{

PRI R 43 A

!

ATV Al

{

[ T € I REIIR B A7 ]

ik Bps i fe

Fig. 1 Design process of testability objective
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Table 1 Auxiliary power system functions
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Table 2 Functional importance

Foksis Better REUB,, Worse ZEL W, FEE o,
X, 0.054 43 -0.107 15 0.123 94
X, 0.108 85 -0.111 62 0.131 87
X3 0.113 80 -0.093 76 0.126 98
Xy 0.079 17 -0.104 92 0.124 56
Xs 0.034 63 -0.111 62 0.126 32
Xe 0.079 17 -0.095 99 0.110 97
X 0.121 22 -0.094 87 0.121 22
Xs 0.076 69 -0.100 45 0.108 40
Xy 0.054 43 -0.029 02 0.065 29
Xio 0.114 34 -0.035 64 0.080 85
Xy 0.079 17 -0.078 13 0.095 37
X 0.084 11 -0.036 83 0.084 35
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Table 3 System function risks

ok 1 000 h B4 DI BE T Tk 1000 h B ThEER
' Tl Rz ' Tl RS2
X, 0.239 0 X, 0.137 4
X, 0.169 8 X 0.081 7
X3 0.138 6 X, 0.0117
X, 0.096 7 X0 0.021 5
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