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Maintenance Optimization Method of Civil Aircraft
Based on Delay Time Mode
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(College of Civil Aviation, Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract: Condition based maintenance (CBM) promotes the civil aircraft maintenance towards efficient
and economical direction. The concept concerning CBM of broad prospects is elaborated. A CBM deci-
sion-making model namely delay time model is introduced, meanwhile, the theory and the modeling
process are also researched. Presently, the inspection interval of civil aircraft’s structural component is
determined mainly through experience. The delay time model is applied to the decision-making of in-
spection and replacement of fuselage panel with simulated failure data. The maintence decision-making
is optimized with the lowest cost under the costraint of maintence interval. Furthermore, the variation
of the optimal interval with different parameters is simulated. The research results verify that the meth-
od greatly increases the rationality of maintenance decision-making of components.
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Fig. 1 Tllustrate of delay time mode

FE Cu s uh) 31X B B 0] P9 6 25 35 BB & B0 4 1
VERFE I L 7 R R 1 K B I i T DA S o 4 48 - Bt
RO IE FORAS o 2 3R i [R] A4S 70 (1 42 57 6 201 4 48
e Ty R I Sz A B ) DA B S 3R B ) (G R . R
i 0 R A e A A TR A TR R A 1Y
WA g G FSE R B [A] 43 A f Cho) s R 4R 3] T A A

RIS A e YR 2 18] 19 O 2 L it A 21 1 R AR Y
BN ST i BB w i o VT 51 & VA 1B I
(1) SC SREAE T 45 2 V95 18 i e S A ik 8] U (9 2347 f o)
FIVEAE BB i) R I 8] H i 234 f Ch) W AT RLdE i
XU #H G205 ik A S5l R 2 e ]

ZHEKR,
3 ETEEEHSEEBELEER
KRB

X MU 5 28 R G — AR S B A v A il e
A DAR A AEAT O] 8. AR AR I 46 i A7 RS i
ZN T4y B0 AE 1 2 2E 1 B V) (8] B Ol s 43 AT
BERECH g Go BRI R B G(w) 1 U RE
Wl B e A B ) ) B AR P (o) g2 g G Bl fF (R Y
B

P =J'g(u>F<z—u>du 5
AR AT EERE N
R(t)=1— P(p) (2)

H A % A T R R 22 T R 4 B2 1 I RUR
5 TR K S BRI 33 AR S AP ) I - R - O 1 ot
AT IR by R ach R o A

fleis N (o) 2 0 A B[] X J8) O, 2 PN & A il
W 118 RS o AR A A A 52 SR o DU P R 4 A ) 1) B[]
P v [ 5 S < I L NP O
(N 1 =0} J& T Bk #2 .

ABBE TR A 72 DR CO 5 2 J PN 2 26 e e vk 80 10 28
I E[N@ 1.

tl’tz’ [EEIN [, oo

E[Nw]_ 1

i = = MTBF (3
b0 5 At AR (N st =0 77 A T ik R JA] B
H‘j‘lﬁl T17T29"'a TI,,*/Fjﬂiﬁ{fFﬂ/JE%‘ﬁ#np,

Re; ,Rey o Re;o o B& i M B A T, h Ay
P 5] T 24 165 B L ASE LR R) 45 . pl DA B4 A A9

T (T; o Rep) WAZS& ML [F 43 A 1 . X ] (0,7 ]
PLEARH R Re () ]

ZE(Rel)

Re(t) i—1

ZE(T)

20 LSRR e I A Ak H B B LL— A4~ B
T T30 P9 A 300 B 2% T e AR K H AR . AR B )
RS A A 18 3o ) 3 e ST DL B TR AR O AR H
PR ZEAE DR SREARRE T

lim

1>

4




892 &

N

S SO SN

AT &

3.1 EEKRNERRREDR

SE A A DN 2 A8 FUEE A T R ARG T AR TR
TE S5 1 — U AR A b gl — o T DA 2 1B N
R 3, B ST 56 A5 K 1 G P SR AR A

(1) AEX 8] (2o o2, KA T RE

TETEMCIR 1 & AL ) A o RS VEE R &
[ B P o AN R — P BE R A TRI B (e o) 5 T
TERRE K J8 R T RE Tl B 28 3 B B[R] 2 /N F el S T
ti—uws WIAEAR — R KA R B (oo o) 9 HE BRI R K
B, Qe 2 FroR .

BEME  ThAgR
| | N . |
0 ti-l \u/ ti
u+th

B2 e s S A

Fig. 2 Tllustrate of renewal function fault
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Fig. 3 Illustrate of renewal inspection
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Fig.4 TIllustrate of renewal imperfect inspection
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Tab.1 Parameters of crack of 7075-T6 material
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Tab. 2 Simulation data of crack propagation (part)
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Fig. 6 Data of crack propagation simulation to fuselage
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Fig. 7 Maintenance cost in deferent detection rates
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