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Abstract Fatigue fracture usually happens in service process because of the corrosion damage for
aerospace aluminum alloy. The effect of pre-corrosion damage on the fatigue life of 2xxx
aluminum alloy without clad layers under different stress ratio was studied using stereo
microscope SEM and fatigue tests. The affecting mechanism of pre-corrosion damage on the
initiation and propagation of fatigue crack was also discussed. The results show that pre-corrosion
damage has a significant effect on the fatigue performance i.e. fatigue strength decreases with the
increase of pre-corrosion extent. A C-T-R effect model of pre-corrosion defect on the fatigue limit
was proposed. The fatigue limit effect factor C increases with the increase of pre-corrosion time or
stress ratio R. Fracture analysis shows that the pre-corroded damage would result in the emergence
of crack changing from single source to multiple sources and the crack initiation life would
decrease because of the pre-corroded damage.
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Table 1 Chemical composition of 2XXX aluminum alloy plate mass fraction %
Cu Mg Mn Fe Cr Ti Zn Al
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Fig. 2 The influence of pre-corrosion damage on
the materials’ fatigue performance
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Table 2 The fitting parameters of the fatigue limit
effect coefficient C curve

R A m n r
0.5 5.10644 x107° -5.30810.7929 0.97123
0.06 1.68958x107° -0.4601 1.5335 0.990 65
-1 1.68958 x107° -0.4601 1.5335 0.990 65
2.2
4 ~
6 . 3
4a 4c 4e 4g
4b 4d 4f 4h 5 6 . 4a



972 37

04— 24h =
(a)] 0.30F=R=0.50 (b)
|—o— 240 h .
0.3 —-—%‘%ﬁwm 0.25¢ 4 p-"1.00
0.2} 0.20
4c de 4g 24 240 4800 o 7 / Vo1
) ° 0.10
I ————— a——=a
0 0.05
-0.1 1 1 1 1 I 1 1 1 1
212-0.8-04 0 0.4 0 100200 300 400 50
R T/h
4e . 3
C

Fig. 3 The curves of the fatigue limit influence coefficient
C under different stress ratio
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Fig. 4 SEM fracture morphology of the specimens with different pre-corrosion damage
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Fig. 5 SEM fracture morphology of the specimens
with different pre-corrosion damage—crack
propagation region
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