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Fatigue Life of Corroded Simulative Components for Typical Aircraft Structures
Before and After Overhaul

CHEN Qun-zhi, YANG Rui-qin, ZHANG Lei, FANG Zhen-gian

(Beijing Aeronautical Technology Research Center, Beijing 100076)

Abstract: The fatigue life of the simulative components for typical aircraft corrosion failure key structures before and af-

ter overhaul was thoroughly investigated using the accelerated corrosion test and fatigue test combination methods. The

results showed that compared with the original simulative components, the mean fatigue life and the lower one—sided 95

percent confidence limit of the corroded ones before and after overhaul decrease 16. 9%, 47.4% and 21.4%, 28.9%, re-

spectively. The fatigue life dispersivity of the corroded simulative components is obviously higher than that of the original

ones, but it is distinctly improved after overhaul.
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Fig. 1 Schematic diagram of the simulative components
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Fig. 2 Flow chart of accelerated corrosion test
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Fig. 3 Surface morphologies of simulative components
(O) no corrosion, (A) 8 cycles of corrosion and (B) 8

cycles of corrosion and repaired
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Fig. 4 Fatigue life of the simulative components
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Table 1 Statistics result of fatigue life

%55 OF:| A B4
n FEA I/ 5 4 5

x MBOES BB 4.7296  4.6495  4.6252
S FEA bR i 22 0.0275  0.1912  0.0665

Nso FHESE 57 F /K 53653 44617 42189

3 RBHESITSN

3.1 FirHmAE
H 9% 97 BEIE AT AL, CBILESE A4 1 10 9% 95 75 i R
XTI ZS A A s BRI S AT 442 BEOGE B30 0E 285 43 A %
25 R 1 95 57 75 A AT G it o T
HAEE R E R 0=0. 05, %A F #3555 =
ZH A [) PR 2 B AU 1 98¢ 57 75 i E AT J7 22 5% PR AR
B ARG R ¢ K Ik AT B A 5

3.2 AEFHERRE
(1) O B A BT
% :Ho: 00 = 64 sHi: 00 # 04
RS THRE e 6 48 580 -
F>F,(—1,ny —1)
B F < Flf%(n“ —1l.nya— 1

F =20 =0.0207
SA

i F oA 43
F%("()*lﬂh\*l): Fvoz.a (4,3)=15. 44

. 1
- Fi(ny—long— 1)

Flf%(ﬂ()*lan/\*l)

= 0.1002

F=0.0207<F% (np— 1l.ny — 1)
=15.44

F=0.0207<< Fl_%(n() —1lony,— 1D
=0.1002

TZEFYER I A R R, 5 O AR A
P, A AU 14 9% 55 77 i o HOPE A B 2 8 Ak
X T ol S AR UL 1 9 57 A7 i 43 RO B
.

(2) O AFMMHS B AHBHUME

% :Ho: 60 = ot +Hi: 00 # ot

LIRS R L Nl R B T

F>=F¢o—1.ng—1)



55 4 3]

Wi e A S - M TROBIL A6 A U ol A5 0 S DL 16 B U 8 57 A7 i BT 5 9

ﬁFgFl_%(n()_:l»nH—l)

2
F =22 =0.1710

SB

& F i1,
Fe(np—1,n5—1) =9.6

N 1
Flf%(n“ 1.np 1)_F%(n;;*1,no*1)

= 0.1042

F=0.1710<< F¢(np—1,np — 1) =9.6
F=0.1710> Flf% (np —1yng—1)
=0.1042

Jr SRR AR R 5 O AR A
FC . B2 B 1 5 97 A7 i o BOME B B L
o 30 I 5 R kA 4 F A UL 2 0 48 B L
P 55 75 i o HOPE A 2 ) o

3.3 HMERR

ERTr ER AR UYL S O HE
Lo A AU 57 A5 i o0 BOPE B R 8 . T B
SRS 55 77 i o> HOPE B A A K . BRLG, R
HXF OB W 2H B4 9% 57 77 i 35 (8 2047 R e A
5.

i How oo — ps =0, Hyw o — pis # 0

ARG FE a5l R

|t =15 (np +np —2)

X, — X
t = ———" .
/11
‘sw — —
o ny

2 = (np — sy + (ng — Dsh
! nr)+n5—2

¥ 1 R A 015 . 1=3. 2373

A FAS 15 (g +ny — 2) =2.3060

1 =3.2373>> 1% (np +ny — 2) =2.3060

BIER SRR 5 O AR L. B
R ) X BOpE 55 75 Aw WE A W AR . X
Wt B 5 T ol 5 5 A5 L R 28 2o S k4B B S
955 R AR A W R R .

3.4 EEEMHEMISHEFETHEMNER
TBR

MR ST RIS L X BB 55 77 i 19 B0 B 45 R
(D6 ) e W 7

— s
- = I——La(n—l)
n

"
PR ERE «=0.05, 8 t 50 A 245 10,05 (D

=2.1318, £, (3)=2.3534,

O 21 A U B B 09 95 57 75 i {8 0
95 Yo B A BT MR EAE FIRGIMEE Rk 2
FiR o 5 O GBI AR L 5 8 il 45 22 3 18
G H A B A B 1 9% 57 75 A B 9500 &
BT RS S TR0 TR T 16.9%
A7.4%F1 21.4%.28.9%,

R2EFEGHUAENISKHEEETHAMERS TR
Table 2 Mean fatigue life and the lower one-sided 95 per-

cent confidence limit
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