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Fig. 2 Test sample dimensions (thickness t=4 mm)
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Temperature spectrum : 7=(40+2) T F*1 FAEABHEERTH (a,N)EHE

Table 1 (a,N) data with different corrosion years

/T

Humidity spectrum : RH=90% - 95 %

Equivalent corrosion 2 years

Radiation spectrum (infrared baking lamp)

w
8
£
& No. 1 No. 2 No. 3 No. 4
] Immersion for Immersion for
= 48 min 4.8 min a/mm N/cycle a/mm N/cycle a/mm N/cycle a/mm N/cycle
5 o 5%NaCl+
£|[WezeNaCle SO 0.267 235 750 0.243 165 025 0.312 212 175 0. 248 165 025
g slc;llfti(c: r41 soiutic;n
g pH=402 Baking_for pH=4x02 0.424 259 325 0.363 188 600 0.433 235 750 0.351 188 600
12005 0.651 282 900 0.482 212 175 0.587 259 325 0.483 212 175
0.862 306 475 0.606 235 750 0.832 282 900 0.680 235 750
Accelerated corrosion time/min = 1.143 330 050 0.796 259 325 1.210 306 475 0.905 259 325
B4 25 gl 06 0 45 1..087 282 900 1. 265 282 900
Fig. 4 Spectrum of equivalent accelerated test 1. 684 306 475
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Equivalent corrosion 5 years '023 876 0-000 02¢
r ) 0.022 030000 02x
No. 1 No. 2 No. 3 No. 4 No.43=0.018 84000001« A
a/mm N/cycle a/mm N/cycle a/mm N/cycle a/mm N/cycle 1.2 - Fitting curves o
0.373 188 600 0.354 165 025 0.360 165 025 0.276 212 175 g | 4
0.602 212 175 0.507 188 600 0.527 188 600 0.426 235 750 § /
0.815 235 750 0.712 212 175 0.732 212 175 0.678 259 325 . 4
1. 038 259 325 1.013 235 750 0.986 235 750 0.998 282 900 / /
1.495 282 900 1.402 259 325 1.351 306 475 /
Equivalent corrosion 7 years . ."' N L L
17.5 20.0 22.5 25.0 275
No. 1 No. 2 No. 3 No. 4
N/(10%ycle)
a/mm N/cycle a/mm N/cycle a/mm N/cycle a/mm N/cycle (c) 7 years
0.389 188 600 0.352 165 025 0.378 165 025 0.310 188 600 {‘K\'
0.549 212 175 0.483 188 600 0.539 188 600 0.458 212 175 1.6 -
+NO| v=00|9 6261)1)1)()()2\‘
0.768 235 750 0.707 212 175 0.778 212 175 0.636 235 750 ol = No2y-0.024 gae0monn
i B e ).000 01x
1.163 259 325 1.019 235 750 1.207 235 750 0.862 259 325 0 T N0 O e Ol
1.516 259 325 1. 281 282 900 O\ » 1.2+ -—Fitting curves
Equivalent corrosion 10 years L7 ‘)"
- ) years AN = 10f
No. 1 No. 2 No. 3 No. I\ N* £
a/mm N/cycle a/mm N/cycle a/mm N/cycle a/mm\Q]‘K{yglé) 0.8r
0.301 165 025 0.335 165 025 0.322 165 025 &%61{21}%}450 0.6}
0.436 188 600 0.479 188 600 0.443 188, 660 Q\ 52}'165 025
’ L
0.647 212 175 0.69 212 175 0.624 &12 75{9’803 188 600 0.4
1.003 235 750 1.078 235 750 0. 925,23 759 1.238 212 175 T 16 18 20 2 27 %
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Table 2k values under different stress levels and corrosion - Fitting curve
years sof g
Stress k/1071 i /.
level/MPa 0 year 7 years 15 years 19 years g 40t
L)
220 2. 404 4.511 6. 882 8. 104
240 4.273 6. 308 9.157  11.204 30f i
(R* =0.995 55)
250 4.973 7.207 10. 101 11.403
20 3 1 : 1 2 1 L 1 1+ 1 2 1 L 1 L 1 . 1
220 228 236 244 252
AR F3 7K VAN B J pdu st 8] N ) R E LG Stress level/MPa

M nE 7 pros.

| = 220 MPa -e-240 MPa -4 250 M
[ — Fitting curves
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[ =0.000 03x+0.000 49
F(R=0.999 32)

3 =0.000 03x-+0.000 4 3 .
[ (R*=0.989 22)
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[ y=0.000 03x+0.000 24
N (R*=0.999 98)
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Fig. 7 Fitting curves of V% corrosion years under

different stress levels
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Fatigue Crack Growth Behavior of Aerospace Aluminum
Alloy LD2 Under Corrosion

MU Zhitao'* * , CHEN Dinghai'**, ZHU Zuotao® , DING Wenyong', TIAN Shudong?

1. Qingdao Campus . Naval Aeronautical and Astronautical University , Qingdao 266041, China
2. No. 91049 Unit, The Chinese People’s Liberation Army, Qingdao 266102, China

Abstract: Corrosion damage increases fatigue crack growth rates of aircraft structures, and shortens the fatigue life of an
aircraft. Accelerated corrosion tests simulating the service environment of aircrat\and then the fatigue tests on aerospace
aluminum alloy LD2 test samples are executed under different corrosion times.ﬁbe’f'atigue rupture morphologies of the test
samples with different corrosion times are obtained. The crack growth d&&i\é&w) under different corrosion times are meas-
ured by judgment of the rupture morphologies. By fitting the data (Q}/Y, it is found that the relationship between crack
length and cycle number is exponential, and the crack growth raté ;\‘s),directly proportional to the crack length, while the slope
of the crack growth rate vs the crack length depends orlthe\fag}ﬁrs of corrosion damage and fatigue load level. Furthermore.
by fatigue tests under different corrosion times and diffefe &ress levels, it is also found that the relationship between the
slope and the corrosion time is linear under the sg@é\ére‘ss level and the slope values under different stress levels are nearly

of‘érécl;‘ogrowth rate also varies linearly with the stress level.

\\’

the same, while the intercept of the lines
. ' . .
Key words: aluminum alloy; COHOS}K mége; fatigue rupture morphology; crack length; fatg{e crack
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