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Fatigue Life Analysis of Aluminum Alloy 2E12 Plates with Center Holes
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Abstract: On the basic of the fatigue tension test of aluminum alloy 2E12, the process and realization
process of fatigue life prediction is deeply introduced by using FEM software ABAQUS and fatigue &
nalysis software MSC. Fatigue. Numerical simulation results are consistent with the theoretical calcu
lation results and the reliability of numerical simulation to analyze the fatigue life of products is vert
fied. Then aluminum alloy 2E12 plates models with different aperture to analyze fatigue life are crea
ted. The results show that the ratio of aperture and the length has a marked impact on fatigue life and
D/L has power function relation with logarithmic life.
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Table 1 Fatigue life results of model
M odel code Cy Cy Cs
02? Log life 5.6338 5.2337 5.0059
ik N/cycle 4.304E5 1.713E5 1. 014ES
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T able 2 Fatigue test data points
- I Fatigue life 9.493E5 1. 821E5 4. 89E4
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L Table 3 Comparison of results
S/ Log life
0 . 1 S/ MPa . . Theory  Error/ %
Time /s MPa Simulation result
result
B 6 B3 B8R A e (] O AR 85 236.5 4.304E5 4.799E5  10.31%
Fig. 6 Load-time history of stress 100 278.2 1. 713E5 1. 883E5 9.02%
110 306. 0 1. 014E5 1.079E5  6.02%
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T able 4 Results of models
D/ mm D/I'L Smax/ MPa IgN N/ cycle D/ mm D/L Smax/ MPa IgN N/cycle
900 0.3 321.708 4. 8595 7.236E4 200 0. 0667 183.985 6.197 1. 574E6
800 0. 2667 278.994 5.2377 1. 713E5 100 0. 0333 180. 963 6.2722 1. 872E6
700 0.2333 248.175 5.6338 4.304E5 50 0.0167 180. 207 6.3377 2. 176E6
600 0.2 225.676 5.7958 6. 249E5 20 0. 0067 180. 023 6.3377 2. 176E6
500 0. 1667 209. 301 5.9022 7.984E5 10 0. 0033 179.99 6.3377 2. 176E6
400 0. 1333 197. 539 6.0754 1. 19E6 5 0. 0017 179. 868 6.3377 2. 176E6
300 0.1 189. 349 6. 197 1. 574E6 1 0. 0003 176. 184 6.3377 2. 176E6
5.3 6.5
4 lgN  D/L B T
6.0F
( 9, ‘ -
, : IgN = 6 4465 - = a
= 55t
0 11382¢ 7757 D/L :
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Fig.9 D/L vs fatigue life
5
T able 5 Comparison of models
D/L No/cycle N/cycle Error/ % D/L N o/ cycle N/ cycle Error/ %
0.3 7.308E4 7.236E4 1. 00 0. 0667 1. 746 E6 1. 574E6 10. 94
0. 2667 1. 840E5 1. 713E5 7.41 0. 0333 1. 968 E6 1. 872E6 5.14
0.2333 3.673 E5 4. 304E5 14. 66 0.0167 2.064 E6 2. 176E6 5.15
0.2 6. 142 ES 6. 249E5 1.71 0. 0067 2. 117 E6 2. 176E6 2.69
0. 1667 9.018 E5 7.984E5 12.9 0. 0033 2. 135 E6 2. 176E6 1.91
0. 1333 1.202 E6 1. 190E6 1.01 0.0017 2. 143 E6 2. 176E6 1.52
0.1 1.507 E6 1. 574E6 4.24 0. 0003 2. 148 E6 2. 176E6 1.29
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