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Life prediction model of 7B04-T6 aluminum alloy under

alternate action of corrosion and fatigue
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Air Force Engineering University, Xi'an 710038, China;
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Abstract: The alternate test of corrosion and fatigue and pre-corrosion test were carried
out on 7B04-T6 aluminum alloy. The test results showed that the life of alternate test in se-
quence of “corrosion +fatigue +corrosion + fatigue + ++-+- was longer than pre-corrosion
test under the same corrosion time. According to the test results, the life prediction model of
alternate action corrosion and fatigue was built based on the theory of damage mechanics and
nonlinear damage cumulative theory. The damage exponent described the relationship of corro-
sion damage and the fatigue damage of the alternate action of corrosion and fatigue. The effects
of damage exponent on precision and hysteretic factor of the model were discussed. Fatigue cy-
cles had more serious effect on the total life than the corrosion time in the progress of alternation

action of corrosion and fatigue. The total life got longer with the increase of fatigue cycles.

Key words: alternate action of corrosion and fatigue; hysteretic factor;

nonlinear damage cumulative theory; damage exponent; life prediction model
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Fig. 1 Dimensions of specimen (unit:mm)
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Table 1 Pre-corrosion time of pre-corrosion test
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SRR WUEDRETEI/B| Ay BUE AT E /B
1 320 4 1280
2 640 5 1600
3 960 6 1920
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Table 2 Corrosion time and fatigue cycles in each

alternate test
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Table 3 Total corrosion time and alternate times of the

alternate action of corrosion and fatigue

R BERRBHE /R R RS AHRE/K R b
1-1 160 200000 1-1 2 320
1-2 320 150000 1-2 2 640
1-3 480 150000 1-3 2 960
1-4 640 150000 1-4 2 1280
1-5 800 150000 1-5 2 1600
1-6 960 100000 1-6 2 1920

R4 WEMRBLER
Table 4 Results of pre-corrosion test

T ok ik ] /B Omax/ MPa Ty FEAr /K MBCP AR X /R PR S, /A
170 1316111 6.1171 0.0437 4
0 190 484765 5.6850 0.0243 4
210 283549 5.4525 0.0071 4
320 190 301426 5.4787 0.0225 4
640 190 251306 5.4041 0.0191 4
960 190 241279 5. 3823 0.0173 4
1280 190 225671 5.3524 0.0353 4
1600 190 211708 5.3253 0.0228 4
1920 190 153730 5. 1858 0.0333 4

Table 5 Results of alternate action of corrosion and fatigue test

%= Gmax/ MPa T HEMm/ K WBCFE AR X /K FRifEZE S, IR/ A
1-1 190 329458 5.5039 0.0234 4
1-2 190 291238 5.4168 0.0180 4
1-3 190 269800 5.3990 0.0192 4
1-4 190 257302 5.3961 0.0244 4
1-5 190 249610 5. 3605 0.0231 4
1-6 190 238319 5. 2083 0.0354 4
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Fig. 2 Average fatigue life of specimen for alternate action

of corrosion and fatigue test and pre-corrosion test
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Table 6 Corrosion damage of pre-corrosion damage model

]: 7.268

with different pre-corrosion times
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320 0.3442 1280 0.4935
640 0.4370 1600 0.5208
960 0.4615 1920 0.6397
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Fig. 3 Relationship of corrosion damage and

pre-corrosion time
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Table 7 Corrosion damage of specimen at different

pre-corrosion times
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Fig.5 Surface of specimen for alternate action of
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time is 640 h)
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Table 8 Error between results by life prediction

model and alternate action of corrosion and

fatigue test results
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s W&/ %
W {E AL 0
1-1 329458 304778 7.49
1-2 291238 282577 2.97
1-3 269800 267789 0.75
1-4 257302 256485 0.32
1-5 249610 247276 0.94
1-6 238319 239491 0.49
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