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Abstract: Corrosion experiment is performed for aviation LY12 aluminum alloy with imitating service environ-
ment of the military airplane. The fatigue life data for both un-corroded and pre-corroded LY12 aluminum alloy
specimens are obtained after corrosion damage tests. The corrosion effects on LY12 aluminum are analyzed.
Several predictive models are presented to calculate the fatigue life by measured value of pit size, and these pre-
dictive models of pit-as-crack are based on the initial discontinuity state (IDS)., The calculated results of sever-
al predictive models based on IDS and straight pit-as-crack model are contrasted with experimental date. The
results show that the calculated results of predictive models based on IDS agree reasonably with the experiment
results, and the pit-as-crack directly is unreasonable, With the increment of pit size, the model 2 is more rea-
sonable, It may be necessary to use different predictive models rather than a single predictive model to describe
the corrosion pit.
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Fig. 2 Microscope photographs of corrosion damages

for specimen surface
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Table 1 Fatigue lives of experiment and measured values of

pit size
FEE BURM MRS WEs MR
mE  H/ 20RF  (2cXa)/ 30RF (2cXa)/
Al i/ A mm /M mm

0.348 5X
0.208 3
0.363 6X
0.2121
0.2311X
0.238 6
0.128 8X
0.253 8
0.155 3X
0.197 0

0.295 5X
41 878 28 460
0.143 9

0.1515X
44 327 29 740
0.1515

0.197 0X
43 158 32 366
0.1591
0.178 0 X
39 972 27 428
0.193 2

0.128 8X
45 002 33 112
0.121 2

1 57 248

2 67 229

3 68 447

4 68 462

5 59 500
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Fig. 4 Three kinds of edge crack models
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Table 2 Four kinds of edge crack sizes

Al B2 A3 R4
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Table 3 Calculated results of fatigue life for pre-corroded

specimen (20 days) (Unit,Circle)

55 nE  BERE1 BER2  BER3 ER4
1 41 878 44 800 32300 48 300 65 200
2 44 327 60 200 37800 47 500 88 900
3 43 158 52600 35100 46 600 76 200
4 39972 53200 34700 43400 70 800
5 45 002 69500 42600 51100 110 800

i 42 867 56 060 36 500 47 380 82 380

R4 BEUH0XAGETESGHELER (B4 AH)
Table 4 Calculated results of fatigue life for pre-corroded

specimen (30 days) (Unit,Circle)

55 nE  BERE1 BER2  BER3 ER4
1 28 460 36 300 27 000 42100 48 900
2 29 740 35200 26400 41 800 47 300
3 32 366 41700 28800 39 800 54 900
4 27 428 53900 31700 38700 68 600
5 33112 54200 34200 43 000 74 300

i 30 221 44 260 29620 41080 58 800
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