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Effect of coastal atmospheric corrosion on fatigue characteristics of

2A12-T4 aluminum alloy plate
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Abstract: Conducting laboratory accelerated simulation tests on the atmospheric environment in which aviation ma-
terials are used to obtain their long—term corrosion behavior and life degradation is an important content and founda-
tion for the design, manufacturing, maintenance, life assessment, and life control of related materials and equip-
ment. The laboratory accelerated corrosion tests for simulated coastal atmospheric corrosion of 2A12-T4 aluminum
alloy plates is conducted, and the impact of corrosion on the fatigue characteristics of aluminum alloy plates through-
out the entire coastal atmospheric corrosion process from initial pitting to later erosion is simulated. Based on the
principle of equivalent fatigue life degradation, an accelerated equivalent relationship between 2A12-T4 aluminum
alloy plate accelerated corrosion and atmospheric corrosion is established. The results show that the fatigue life deg-
radation law of 2A12-T4 aluminum alloy after accelerated pre—corrosion in laboratory is consistent with that of at-
mospheric pre—corrosion fatigue life degradation law, which is characterized by "rapid decline period"+ "platform pe-
riod".
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Table 1 Heat treatment and chemical composition of aluminum alloy materials for coastal atmospheric exposure test pieces

ikt o %/ %
JEZ sk p
Si Fe Cu Mn Mg Cr Ni Zn Ti Al
2A12 T4 0.10 0.22 4.62 0.54 1. 60 — 0.99 0.22 0.13 A
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Fig.1 Shape and size of accelerated corrosion
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Table 2 Corrosion medium composition and
concentration of accelerated corrosion solution
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Fig.2 Artificial peri-immersion test device
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Table 3 Block spectrum and loading frequency of fatigue test program for 2A12-T4 plate test pieces

i 17K - # ik
SR RAWR  MEBE/ Mz R
Omex/ MPa Gemin/ MPa F,./kN F nin/ KN
1 111 16. 50 13.04 1.94 0.15 15 305
2 148 33.00 17.39 3.88 0.22 10 28
3 181 148.00 21.27 17.39 0.82 5 12
4 181 16. 50 21.27 1.94 0.09 10 31
5 198 0 23.27 0 0 3 3
6 181 33.00 21.27 3.88 0.18 5 10
7 181 82.50 21.27 9.69 0.46 15 202
8 165 33.00 19.39 3.88 0.20 15 95
9 214 49.50 25.15 5.82 0.23 3 3
10 132 0 15.51 0 0 15 123
11 122 33.00 14.34 3.88 0.27 15 427
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Table 4 Fatigue life and fatigue life statistical characteristics of flat plate test pieces under different accelerated corrosion times

9 55 7 i (R B 530/ 0

T JEE b i /b REA S B CHE B B/ 00 BEA R 22 RS R
1 2 il 3

0 2285.31 1909. 55 2502. 35 2232.40 299.92 0.1343

24 1 368. 34 1400. 36 1061.87 1276.85 186. 87 0.146 4

72 579.55 513.27 487.27 526.70 47.59 0.090 3

144 293. 30 325.55 266. 27 295. 04 29.68 0.100 6

216 272.56 297.46 376. 30 315.44 54.16 0.1717

288 217.32 253.31 249. 46 240.03 19.76 0.082 3

384 233.30 193. 31 230. 56 219.05 22.34 0.102 0

480 175. 30 195.55 226.55 199. 14 25.81 0.1296

576 145. 51 127. 84 113. 56 128.97 16.01 0.1241
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Table 5 Fitting results of lognormal distribution and Weibull distribution parameters of fatigue life of

flat plate test pieces under each accelerated corrosion time

it BIE 25 4 A JEAT IR 53 A LS H0)
TS 5 ol it 1]/
" o r o B r
0 3.346 1 0.0717 0.9824 2369.638 1 6.968 0 0.994 5
24 3.102 8 0.073 3 0.901 2 1370.3252 5.8651 0.9339
72 2.7204 0.046 0 0.974 3 549.134 3 10.3150 0.9524
144 2.468 4 0.053 3 0.999 7 308.5190 9.536 8 0.994 5
216 2.494 8 0.0855 0.966 8 339. 868 4 5.446 5 0.942 4
288 2.379 3 0.040 6 0.907 8 249.908 1 10.7290 0.939 3
384 2.3390 0.049 8 0.8927 230.356 3 8.484 5 0.926 9
480 2.296 7 0.0680 0.996 4 210.697 7 7.3861 0.986 0
576 2.108 3 0.0657 0.999 6 136.1334 7.727 3 0.994 1
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Table 6 The average fatigue life sample of

2A12-"T4 plate test piece is used as the
relative error ¢ of the maternal mean

TN kg ) /b a 8/ %
0 0.10 3.01
24 0.10 3.62
72 0.10 2.40
144 0.10 2.98
216 0.10 4.90
288 0.10 2.60
384 0.10 3.30
480 0.10 4.10
576 0.10 4.31
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blocks) and accelerated corrosion time of 2A12-T4
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Fig. 5 Relationship between fatigue life (number of

blocks) and atmospheric corrosion age of

2A12-T4 aluminum alloy flat plate test piece
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Fig.6 Typical accelerated pre—corrosion

fatigue fracture morpholog
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EDS data (5 1/%)
Point/Area O M Al S Cl_ Cu Total
Point A 60.07 0.54 3637 0.71 038 193 100
Area B 5238 0.94 40.50 0.56 5.62 100
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