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Construction Method of Safety Basic Data Model for
Civil Aircraft Wiring
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China. Tianjin, 300300, China)

Abstract: The wire failure data of domestic civil aircraft are difficult to obtain because of the unsound col-
lection system. To solve the problem of data acquisition, a construction method of improved model is
proposed based on expert experience for the safety basic data of wiring. Firstly, a wire failure model is
built based on the analysis of wire failure modes considering the correlation among the environment vari-
ables. Then, the typical failure environment, severity of environmental variables and correlation among
environment variables are judged by selected experts in the field when typical failure environments ap-
plied to all domestic civil aircraft models are determined, and the effectiveness and consistency of judg-
ment are checked. The model parameters are solved according to the results of expert judgment based on
preferred paired comparison model. The results demonstrate the proposed model can pass the test and
has good fitness. Finally, the wire failure model is amended by actual failure rate obtained from actual
statistical data.
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Tab.1 Environmental factors and their classifications contributing to wire failure
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Tab.4 Judgment of the severity of environmental variables
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Tab.7  Test results of the effectiveness and consistency of

expert judgment
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Tab. 8 Relative failure rates of typical failure environments
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Fig. 1 Expert judgment result of the severity of wire gauge

under open failure mode
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Tab.9 Coded values for wire correlation variables
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Fig. 2 Cook’s distance under shorting failure mode
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Tab. 10 Model coefficient estimation and test results under

shorting failure mode

R A

IR ™ Wit b rvalue  Pr(=|c)
(A 24.540 6 7.1332  3.440 3 0.010 8
X, 2.0910 0.457 4  4.572 2 0.002 6
X, —34.4495 7.4394 —4.6314  0.002 4
X; —0.5384 0.3315 —1.6242 0.1484
X, 0.704 2 0.1277 5.5131 0. 000 9
X, 0.458 3  0.036 3 12.622 3 4.531 1E—06
X, 1.3356 0.2144  6.2304 0. 000 4
Xn 0.776 0 0.127 6  6.083 2 0.000 5
X, 0.544 6 0.0353 15.451 1 1.153 1IE—06
X1 —0.2947 0.0695 —4.2422 0.0038

TR A6y 36
PriEfbsk2E  RJ7 JHERJ5  F-stat Sig.F
0-181°6 0.990 1 0.977 3 77,5100 3.539 0OE—06
7 df 9 A7 df
R 2 K I
w p-value
0.9597  0.626 2

Y df R B L TR
[F] B, B oF W g 2R OB 5 T 3% 2 [l 8y



%5

2k A ROAL S e e A R il AR AR R A T Ty 1 693

BB K BT R XXX XXX
Xi5. MR Cook” sFE &5 43 1, 5l Bk % [l 15 25 5 5%
e 45 R A 56 15 AN PR B A HE , il 3 s . Rl
Shapiro-Wilk £ 3 J7 5 >f 6 56 % 25 9 1E & 1k

Tr 15
6_
g s
g
B 4r
7]
M 3T
=
S 2r
1} 16
14 ‘
0t 0 o )
5 10 15

Obs.number
B3 W e iR 1 Cook”s B B [A]

Fig. 3 Cook’s distance under open failure mode
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Tab. 11  Model coefficient estimation and test results under

open failure mode
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Tab. 12  Model coefficient estimation results
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Tab. 13  Calculation results of actual failure rate
HEZH g it W7 it%
RATHFE] /hr 83 917 975
LK/ 210 000
RALUEL 587 3 863
S AR/
(RE» (hre fO 1)

3.330 9E—11 2.192 1IE—10

BEIRE 8 r i A1 BT S AR 6 2 280 R ) v Ao
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:% A 1.003 3% 10 */Chr « ft)
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. :% ~ 5.145 8 X 107 /(hr » [t
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A, =exp{24.540 6 +2.091 0X, — 34,449 5X, —
0.538 4X, +0.704 2X, +0. 458 3X, +
1.335 6X,, 4 0. 776 0X,, 4 0. 544 6X,, —
0.294 7X 5} X 1.003 3 X 10

Ao =exp— {61.695 0 —1.770 6X, —6.367 3X, —
3.372 1X; —1.610 0X; —3.499 2X, —
11.240 2X,, — 5. 941 0X,, — 4. 392 2X,, +
2.385 7X5}"? X 5.145 8 X 10"
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