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The calculating method of stress

Fig.1
filed intensity
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Table 1 The calculating data of Ky by using

stress filed intensity

i o 37 0 BE K, G o 370 0 BE K, B 70 R BE 5,
d/mm d/mm d/mm
0.6 1.43 1.4 2.61 2.2 3.82
0.8 1.57 1.6 2.81 2.4 5.44
1.0 1.98 1.8 2.87
1.2 2.01 2.0 2.94
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Table 2 Parameters of law-cycle fatigue properties for LY12CZ under corrosive environment

B B R oy b e /% c K’ n’
5 675.0 -0.058 42 21.42 -0.5112 706.5 0.087 22
BEK 690.7 -0.062 14 26.84 -0.5357 718.8 0.091 47
LY12CZ
£ 3 711.4 -0.065 55 22.50 -0.502 2 704.6 0.087 27
#% +50, 760.4 -0.075 66 42.93 -0.6025 737.3 0.096 34
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Fig.2 The schematic figure of flange section

and corrosion depth for aircraft wing
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Table 3 Calculating results of the fatigue life in corrosive single-environment for different calendar time

EGET] [T & % % % @ /h

R /a B /mm / ERETH g 3.5% NaCl &% #% + SO,
15 2.47 4.04 649 064 800.0 273 594 800.0 24 199 490.0
16 2.58 4.21 322 884 100.0 141 113 000.0 13 577 460.0
17 2.68 4.39 515 766 300 165 873 300.0 74 255 170.0 7 680 666.0
18 2.717 4.55 211 218 400 69 757 060.0 30 478 560.0 3 541 702.0
19 2.86 4.71 26 582 370 10 021 710.0 4 402 902.0 753 165.7
20 2.94 4.86 1196 553 559 616.6 291 779.8 77 852.3
21 3.02 5.00 50 364 29 071.2 19 579.5 7 289.8
22 3.10 5.15 2 818 1982.3 1263.2 836.7
23 3.17 5.28 244 206.3 155.7 130.0




533

BERE: WIFET CHLE MBS & ar i o # 07 ik 71

3.2 ZARMARRTHESTHS

B T b T P o BRI T TRAIL G A R B O ST A
P, T CHLTE B i SR P TRAT AR A 0 R
B FF X CHLGE W F AR, CHLGS R B 57
SAFEMMRR-FRAR T RS Faks P T
FERAAREP SRR SHE S LHTHEG. B
AT B R B A &0 3 — LR T 4% i B 2= P PR IR
&, ATENSEXERE CILEEERILN
ARESSEEN WITERFE S (VFEE
3000m ATF) X%k 3 h&EFET WG Fatl
A I RATE FAEREE 1 b & IR LY BT o B
At Bl A ER KK 87.5 %, MIRES 10
% . 3.5%NaClt % +SO, X 3.5 %E#FLK£H 1.25

%0, MAFEHATSENEMITELERILE
4, MEEBMABR I+ BER ITIERREIT,
RS CHWES ITERE, N8 2 CLER
¥ — H 4 FRE 5 AR AL B R 5 F it I AR
49, EHBERABIR—-HHFERSEEIFRTHES
HaRERFmmEmE 3, B4 fRn, MEGSH
LBFTR/DFEUE, BRI GEME ER
5XRKEGFHESMSRRFHLRIR (9):
y =24.16876 — 0.46811 - lgL, -
0.03666 - (lgL;)?
y =22.15006 + 0.1713 - lg(AL;) -
0.08453 - (Ig(AL/))?

(9)

R4 FTRBHERFEREFATESFHITHEER

Table 4 Calculating results of the fatigue life in comprehensive environments for different calendar time

A B #® % F M /h
JB 1l B B /mm K, .
R /a GANBTEGH T 4% 9% 95 #F A
17 2.68 4.39 468 907 040 468 905 578
18 2.77 4.55 192 217 059 192 215 511
19 2.86 4.7 24 326 196 24 324 562
20 2.94 4.86 1 107 566 1 105 846
21 3.02 5.00 47 312 45 506
2 3.0 5.15 2 690 ’ 798
23 3.17 5.28 238 0
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Fig.3 The curve for fatigue life and

calendar time
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Fig.4 The curve for fatigue residual life and

calendar time
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The Analyzing Method for Fatigue Life of Aircraft Structures Under
Corrosive Environment

Mu Zhitao

(Beijing University of Aeronautics & Astronautics, Beijing 100083, China)

[ Abstract]

craft structures fatigue notch factor (K;) and fatigue life mathematical model was built by using the Stress Field

According to the environment characteristics and corrosion depth distribution law of the naval air-

Intensity (SFI) and Local Stress-strain methods. In this paper, a method for evaluating service life of aircraft
structure under corrosive condition was developed. On the basis of the evaluation result under room temperature
and air, and taking into consideration the influences of corrosion depth in the ground environment and corrosion
fatigue in flight environment of the humidity air, salt fog, salt fog + SO2 this method made correction for fa-
tigue life. Finally, combing with a real case of fatigue life and residual life prediction of the flange for the aircraft
wing, this calculating method was appraised.

[Key words] aircraft structure; fatigue life; corrosive environment; fatigue notch factor
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