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ABSTRACT This paper investigates the fatigue calendar life of materials, which is the necessary life
criteria of structure (especially for aircraft structure) in service in atmospheric corrosion environment. Fa-
tigue tests are conducted for LC4CS aluminum alloy and 30CrMnSiNi2A steel pre—corroded in atmospheric
environment for two years (2 a). The fatigue life of specimens at given calendar time of 0, 1 and 2 year and
the statistical distribution of fatigue testing life are determined. Some relations between fatigue properties
and the pre—corrosion time are analyzed thoroughly. The result shows that: fatigue life of two kinds of
material follows log-normal distribution and two—parameter—Weibull distribution; the mean and deviation
of fatigue life change with the pre—corrosion calendar time; the scatter factor of fatigue life increases and
the effect of cold expansion to prolong the fatigue life of a hole decreases significantly with the calendar
time. It implies that directly using the ordinary fatigue property of uncorroded material to predict the
fatigue calendar life is not correct.
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Table 1 Fatigue test life and estimated value of statistical parameters of log-normal distribution

Sample Time, a Life, cyc LND Life ratio
Hign Tign

LC4CS hole 0 8562 3.9326 0.1179 1.0
1 8031 3.9048 0.1038 0.938
2 6894 3.8385 0.070 0.805

LC4CS expansion hole 1 22591 4.3539 0.0340 2.639
2 14701 4.1673 0.0787 1.717

30CrMnSiNi2A hole 0 13942 4.1443 0.0259 1.0
1 11583 4.0638 0.1592 0.830
2 10179 4.0077 0.3462 0.730

30CrMnSiNi2A expansion hole 0 28297 4.4517 0.0267 2.030
1 20381 4.309 0.068 1.462
2 15349 4.186 0.272 1.101
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Fig.1 Life ratio of LC4CS pre—corroded in atmospheric env-

ioronment vs calendar time
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Fig.2 Life ratio of 30CrMnSiNi2A pre-corroded in atmo-

spheric envioronment vs calendar time

2.5.2 HEBRILK B R R ME 1 w85, #
& H RTEA 8% 0, 1 1 2 a f5§, 30CrMnSiNi2A #
EHESARFEHHHESFHS KE SN 2.0, 1.8, 1.5,
W, FRE%RE i FLBF R 3R A 38 #7805 B 7 o B BT e IR B
mER (WA 1 2). XREGTFILERRRREN 05T
BEFLEER MY 2 mm EEA, FLEEAR B IR R 4
RAEMN S, T HEMERREK, 2B mOERRL,
RERE, #RRNRRENIRBE, BEHFEELYFER
BRRE. REFEGEXARFEGHIESGEREBR ,



1166 & B ¥ W 35%

EHREWFMERES, MEMVKREE (LA 1/ 2),
2 a UG REEFHFRY, HivGEiRan.
3 4@

(1) IR R SR I AS TS T f B 9 55 2 i AR A X 3
ERGAAFNSE Weibull 5071, FF a0 B FHRAES R
il H IR IE A G, A (ERE R B 7 e (3] B A T /).
FEN 2 hnE .

(2) 55 F s BURBHE RS o B o A (] i) 3B 4R T KK
m, EREAFERARN ARG T ELeFaRARE.

(3) RNEIBE I H FEt a3 M AFR) S-N #£, A
BB E R, SRR, SEME TR 0 a BAHE, H
B mERERE.

(4) TERSRIMIRGE F ZEF B EAREH, S
RGN RS F M0, SRS KE TR
B IR B 75 A R PR AU 5 1R BRI I 1 5 AR Y R K.

(5) @ RRIFIBMME, RHELMATELAFH
B HERERBEAR T, T H ¥ 5F EFL A B 05 A O BE R ok
R TR, (EF—H HaE TR AR5
FEANE.

S 30

[1] Jiang Z G. Corrosion Fatigue of Aircraft Structure. Beijing:

China Aviation Industry Press, 1992: 43
(BHE. COEHRmRES. LR MET LMK, 1992: 43)

2] Li G Z, Tong X Y. Fatigue and Fracture. Beijing: China
Aviation Industry Press, 1998: 1
(BEE, &% F5ENN A5 BT R, 1998
)

[3] Mao S S. Reliability Statistics. Shanghai: Huadong Normal
University Press, 1984: 255
(Bfivets. TTRRARSELT. LW ERMARE AL, 1984: 255)

[4] Gao Z T. Applied Statistics of Fatigue. Beijing: China Na-
tional Defence Industry Press, 1986: 371
(MR HFEAHE. U8 B TS, 1986: 371)

(5] Zhao Y X. Ph D Thesis, Chengdu: Southwestern Jiaotong
University, 1998: 56
(BKH. Wheaiese, B EHEREKE, 1998 56)

[6] Ding C F, Li Q, Wan S. In: The Chinese Society for Metals
eds, Proceeding of the 8th National Conference on Fatigue,
Xi’an: Xi’an Jiaotong University, 1997: 285
(TH2", & & 7 % W EBR¥S NE¥E, N¥%¥2,
M IREESm BARLERFEARURE TR, AKX
A, 1997: 285)

[7] Fan J H. M S Thesis, Xi’an: Northwestern Polytechnical
University, 1995: 50

(Ea%E. MITPAex, mE: mIdk%, 1995 50)

[8] Wang R X. Stochastic Process. Xi’an: Xi’an Jiaotong Uni-

versity Press, 1987: 14
(EskE. WHLRE AL AETEBKREBEE. 1987 14)



