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Corrosion Morphology and Crack Growth Analysis of Aluminum Alloy Material

YE Bin', ZHU Zuo—tao*, MU Zhi—tao’
(1. 650 Research Institute of Hongdu Group, Nanchang 330000, China;
2. Qingdao Branch of Naval Aeronautical Engineering Academy, Qingdao 266041, China)

Abstract: Aluminum alloy was tested with accelerated corrosion method. The corrosion pits were seen as ellipse balls and
examined with QUESTAR three—dimensional optics microscope. The results showed that the depth and width of corrosion pits
increasing with corrosion time and in according with power function, but the acceleration decrease; Corrosion can reduce the fatigue
life of the materials significantly and is the main cause of fatigue crack formation and growth; AFGROW software can simulate
crack growth life well and the error is low; the crack growth life and critical crack length obtained by AFGROW simulation are
conservative than experiment values.
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Fig. 1 The sketch map of the samples
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Fig. 2 The width and depth of corrosion pits
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Fig. 3 The 3D shape of corrosion
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Fig. 4 The corrosion pit of rupture plane
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Table 1 The mechanical character and material component of LD2 aluminum alloy

 (Si)/% w (Fe)/%  (Cu)/% o (Mn)/%

o (Mg)/%

w (Zn)!% o (T1)/% 00> IMPa o, IMPa

0.15~1.2 0.5 0.2~0.6 0.15~0.35

0.45~0.9 0.2 0.15 260 290
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Fig. 5 The sketch map of the corrosion pit
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Fig. 6 The corrosion depth and width curve with corrosion time
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Fig. 7 The fatigue life of AFGROW analysis and experiment
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Fig. 8 The crack length with the computation of AFGROW soft—

ware

K19 FIH QUESTAR — 4Bt WA I 1 i S SO JEE

Fig. 9 The critical crack length observed with optics microscope
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Table 2 The corrosion data of different corrosion years

JEE ] KOS MR pm PR pm JEPSEE /mm CEF SR /mm OSSR/ FRIAEAR

1# — — — — 100 689

0 2# — — — — 157 218 135 658
3# — — — — 149 067
1# 21.916 0.127 63 024

2 17# 25.790 26.009 0.193 0.179 68 378 67 277
23# 31.078 0.217 70419
13# 43.714 0.223 65 782

3 344 42.096 45.007 0.208 0.215 63 848 65 449
58# 49.785 0.214 66716
o# 62.573 0.317 47 237

4 23# 61.619 63.097 0.298 0.305 49 317 48 683
37# 65.100 0.301 49 494
S# 79.118 0.321 37 859

5 10# 73.573 77.176 0.337 0.328 39 464 39 186
31# 78.836 0.325 40 236
25# 83.051 0.383 32 888

6 390# 104.724 93.085 0.374 0.386 30 320 32807
47# 90.630 0.403 35214
38# 102.779 0.445 29 327

7 S56# 106.35 104.911 0.446 0.447 25699 27 835
17# 105.604 0.45 28 479
16# 98.823 0.479 23 140

8 29# 114.774 110.899 0.457 0.532 24 318 22747
44# 119.410 0.502 20784
19# 104.765 0.536 18 283

9 33# 119.236 116.019 0.554 0.587 19 676 18 668
60# 124.057 0.585 18 045
8# 127.571 0.594 15487

10 48# 115.260 120.321 0.615 0.652 17 298 15 795
244# 118.132 0.628 14 601

#&3 AFGROW S TSRS MER THIES Fan
Table 3 The fatigue life of different corrosion time by AFGROW software analysis

JE il A /a 2 3 4 5 6 7 8 9 10
W 55 A IR 66 034 64 765 47 396 38 653 30179 25 487 21921 17 258 14 037
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