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Influence of Typical Anodizing Process on Fatigue Life of 2A12-T4 Aluminum Alloy
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ABSTRACT: The work aims to study the effects of four typical anodizing processes on the fatigue life of 2A12-T4 aluminum
alloy. The surface of 2A12-T4 aluminum alloy specimens was treated with four typical anodizing processes: sulfuric acid ano-
dizing, hard anodizing, sulfuric-boric acid anodizing, and microarc oxidation. Fatigue tests were conducted at two maximum
stress levels of 150 MPa and 200 MPa. The fatigue life of anodized specimens and ordinary specimens was statistically analyzed
to investigate the effects of typical anodizing processes on the fatigue life of 2A12-T4 aluminum alloy. The result showed that
the fatigue life of both ordinary and anodized specimens followed a lognormal distribution. All four anodizing processes had an

adverse effect on the fatigue life of 2A12-T4 aluminum alloy specimens, resulting in an increased dispersion coefficient and a
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reduced safe life. It was also found that the dispersion coefficient of specimens treated with the same anodizing process in-

creased, and the safe life correspondingly decreased, with the increase of stress level. In conclusion, the fatigue life of 2A12-T4

aluminum alloy treated with the four anodizing processes still follows a lognormal distribution. However, except for a 0.4% in-

crease in fatigue life for sulfuric-boric acid anodized specimens under a maximum stress of 150 MPa, the fatigue life of other

specimens decreased. There is a positive correlation between the decreasing amplitude and the dispersion coefficient.
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Tab.1 Chemical composition of 2A12-T4 aluminum alloy sheet (mass fraction, %)

Si Fe Cu Mn Ni Zn Ti Al
0.10 0.23 4.60 0.62 0.01 0.14 0.04 A
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Fig.1 Shape and size of specimen (thickness is 2.8 mm)
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Tab.2 Anodizing process parameters
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Tab.3 Process parameters of micro arc oxidation
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Fig.2 Fatigue test
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Tab.4 Fatigue test data
- S0 S1 S2 S3 S4
150 MPa 200 MPa 150 MPa 200 MPa 150 MPa 200 MPa 150 MPa 200MPa 150 MPa 200 MPa
A-1# 67 365 55329 69315 42239 66354 43229 63235 49624 57426 42760
A-2# 65035 49346 55318 38621 67432 55306 57426 48438 50349 31845
A-3# 64094 60489 66678 40563 70326 55326 55764 40753 61328 33934
A-4# 70632 53698 64935 49934 69852 48065 61326 46362 48523 47893
A-5# 66315 54320 63876 47832 65943 53216 60785 41330 59168 41328
A-6# 67880 56953 65748 48532 66798 59652 62547 37843 53605 42649
A-T# 69 023 54532 61567 44570 69257 53744 58343 54953 58830 35738
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A-9# 69062 56798 64732 48063 68 425 52575 61034 47076 55824 36380
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Tab.5 Distribution test calculation results
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i B2 B A AR A 1 4.806 478 459 0.026 490 0.870 8 0.102 0
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Fig.4 Median lifespan of specimens subject to
different anodizing processes
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Fig.5 Dispersion of fatigue life and safety life of specimens with different anodizing processes
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