§49 B 1M [ET I N RS /| R NI N = I ¢ Vol. 49 No. 1
2017 £ 2 Journal of Nanjing University of Aeronautics &. Astronautics Feb. 2017

DOI:10.16356/j. 1005-2615. 2017. 01. 009

ETEYTREN CWBARFaHR

mide xFE KEE
Ol 9 2 B3 BT 80 B2 DA 2 DL 77, 266041)

WEASEACMECAIHHABRK . CNEPLZZHARAEPHALHRL.BET —AHEATFEKAREGAR
Fwditk, A EA—BRALTHREFEFLLEANR, BLROERABRI0RABKCFET R R0 EAHKK
HERFGERRDSEMEGCMB A ES, FHRARZFTERTIARLLTF LT RETHRIA T F4,
ST A K IALCMA B F e dsh] 5t FRE—F T %,

KB :E T E G B AFS BRI TRE

FESZES:V215.2;0346. 2; TG111. 8; TB114. 3 X EEARERAD:A X E4S:1005-2615(2017)01-0056-04

Calendar Life of Aircraft Based on Annual Flight Frequency
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Abstract: The life of aircraft structure is determined by calendar life in the service circumstances for the
lower flight time per year of the aircraft. The method of determining the calendar life based on annual
flight frequency is proposed according to the conclusion of pure fatigue life in this paper. The residual
calendar life of aircraft varing with annual flight frequency is obtained by modifying the parking corro-
sion influence factor (C) and the flight corrosion fatigue influence factor (K). The corresponding test is
carried out and the results show that the proposed method not only can determine the calendar life of air-
craft under given annual fight intensity , but also can provide a feasible method to control and delay the
calendar life of the service aircraft.
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Fig. 1 Specimens of junction details between middle and

outer wings
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Fig. 2 Environmental spectrum of accelerated test
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Tab.1 Phenomena observed in pre-corrosion test
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Fig.3 Surface of specimens after 25-year pre-corrosion

test
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Fig. 4 Flight-by-flight random load spectrum
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Fractography of fatigue specimen after 25-year

Fig. 5
pre-corrosion test
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Tab. 2 Fatigue test results of specimens after pre-corrosion
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Tab.3 Test results of corrosion fatigue life
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Tab.4 Calendar life under different annual flight intensity
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Tab.5 Annual flight intensity and damage calculation of an

aircraft served for 27 years

SERR AN, DIAd; [ER AN, D> ad; [ER AN, D) Ad,

i=1 i=1 ji=1
1 120 0.006 4|10 85 0.074 2|19 155 0.194 5
280 0.0110[ 11 156 0.085 9] 20 120 0.204 5
3130 0.019 1] 12 180 0.010 0|21 160 0.217 9
495 0.0252[13 155 0.111 6|22 180 0.233 2
5 100 0.0318[ 14 135 0.122 2|23 356 0.2637
6 110 0.039 3|15 185 0.136 9| 24 260 0.2861
7 150 0.049 8| 16 185 0.151 7|25 288 0.3111
8 126 0.058 8| 17 180 0.166 3|26 356 0.342 2
9 125 0.067 9] 18 188 0.181 7|27 325 0.3708
4 % e

(1) 7 WL E 77 1 4518 - T b 45 B3 JEg ol 52
Wi 2R HH A AL L G-l 2 R0 23w fod 52 g 1Y) 1
K BARBIEARA ROLES A H 75 6 B9 7 16 FT AT .

(2) BPIRBCHLES A H Py 73 i ) 5 6 2 2l
A B NS 45 R 5 4534 14 R T IR R T )
o P55 SR T AR AT SR

S % k-

(1] 5kIE ATFAE 5K 55 BT Ha iy WL )R

SER 3w WUIN O 1 LT ). B mOML A8 i R R 2 2 4l
2014,46(3) :413-418.
ZHANG Teng, HE Yuting, ZHANG Haiwei, et al.
Life prediction method for aircraft metal structures
based on life envelope[ J]. Journal of Nanjing Univer-
sity of Aeronautics & Astronautic,2014,46(3);: 413-
418.

(2] BETE. LG IF 4 Ay 70 BT 19— L8 45 5k [m) 2
L] BRI A R K224 4] ,2008,40(4) :432-441.
YAO Weixing. Some special subjects of fatigue life
prediction on aircraft structure[ J]. Journal of Nan-
jing University of Aeronautics & Astronautic, 2008,
40(4) . 432-441.

(3] Aok . 2R, E2¥1, & AL B i 45 ar i 55 30
AR B SCHRELT]. o [ ok 5 By 4 2 4R 2008, 28
(6):381-385.

SHI Rong, LI Zhengqi, WANG Xuede, et al. Cur-
rent status and development of calendar life of aircraft
structure[ J |. Journal of Chinese Society for Corro-

sion Protection, 2008, 28(6) :381-385.

(4]

(6]

7]

(8]

(9]

[10]

[11]

[12]

WA BRI, AL, . ERALUE B 5 H
D75 aw i E L) ). b B 2 TR, 2010, 23(4) ¢ 1-6.
CHEN Qunzhi, KANG Xianhai, LIU Jianguang.,
et al. Discussion about military aircraft anti-corrosion
and calendar life research[J]. China Surface Engi-
neering,2010, 23(4) :1-6.

XISCHE, ERB. —FORBLEEH B P A 4 A
[J]. LB AR K42 4f » 2005, 31(6) :642-646.
LIU Wenting, WANG Zhongbo. Approach of calen-
dar life extension for aircraft structures[ J]. Journal
of Beijing University of Aeronautics and Astronau-
tics, 2005, 31(6):642-646.

AP RHLH TR S DA i i 07 ik A
Bt a0 iz, 2005, 26(4):458-460.
ZHANG Fuze. Predicting method and formula for
determining calendar repaired period and total calen-
dar life of aircraft[ J]. Acta Aeronautica et Astronau-
tica Sinica,2005, 26(4) :458-460.

SRAREE M RS, S TRHL A D A IR 1 A
BT R 7 ik [T, A 2F . 2008, 29(4)
873-879.

ZHANG Fuze, YE Xubin, SONG Jun, et al. Corro-
sion medium composition and accelerated corrosion
method of aircraft calendar life test[J]. Acta Aero-
nautica et Astronautica Sinica,2008, 29(4):873-879.
X SCHE, 7 K. CHLEE M B I A A R RO E R
CMIL b 50 iz ol ke 2004

LIU Wenting, LI Yuhai. Evaluation technology of air-
craft structure calendar life system[ M ]. Beijing : Avi-
ation Industry Press,2004.

2 KWL XISCHE L B, R LG K B T A e i R
PP RE LA SE LML U 2 Tl AL L 2005,

LI Yuhai, LIU Wenting, YANG Xu. Application ex-
ample of evaluation technology of warplane structure
calendar life system[ M]. Beijing: Aviation Industry
Press, 2005.

BUNWL, XUSCHE, MR, H T CT e iy hn s i
B Forr[I]. HUBRGREE . 2006, 28(6):888-892.

HE Xiaofan, LIU Wenting. XIANG Jinwu. Reliabil-
ity analysis of acceleration corrosion factor for fatigue
critical components based on the G-T curvelJ]. Jour-
nal of Mechanical Strength,2006, 28(6) :888-892.
BN, RISCHE , k. CT il 4m A 2 A At
mFgELI ], MiasdR . 2005, 26(2):184-189.

HE Xiaofan, LIU Wenting, XIANG Jinwu. Analysis
and test of generality of G-T curve[ J]. Acta Aeronau-
tica et Astronautica Sinica,2005, 26(2) :184-189.
WA, &7, AR mE L] &R
BT R, 2010, 7(6):99-102.

YANG Xiaohua, JIN Ping. Compile of aircraft oper-
ation environment spectrum[J]. Equipment Environ-

mental Engineering, 2010, 7(6):99-102.



60

549 B




