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Effects of sulfuric acid-boric acid anodizing reworking on fatigue
properties of 7A65 aluminum alloy
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and Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: Sulfuric acid-boric acid anodizing in aluminum alloy has the advantages of good corrosion
resistance of oxide film, low pollution, energy saving, and so on. It has excellent application prospects in
the field of aluminum alloy mechanical manufacturing. However, anodizing often has adverse effects on
the fatigue performance of aluminum alloys. This study compares the fatigue properties of the new
aluminum alloy 7A65-T7451 before and after sulfuric-boric acid anodizing, as well as after different
numbers of repeated anodizing treatments. The relationship between the number of anodizing cycles and
fatigue performance was established. The results show that the fatigue performance of 7A65 aluminum
alloy significantly decreases after anodizing treatment. With the increasing of rework cycles, the fatigue
performance initially decreases and then slightly improves. The fatigue limit reaches its lowest value of
146 MPa after two anodizing treatments.
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Tab.1 Chemical composition of 7A65 aluminum alloy
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Fig.1 Schematic diagram of the fatigue test specimen with dimensions in millimeters
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Tab.2 Tensile property test results of 7A65-T7451 aluminum alloy thick plate

HURETT 1)
75 L LT ST

Ruw/MPa | Ryo2/MPa | A/% | Ru/MPa | Ry2/MPa | A/% | Ro/MPa | Ryo2/MPa | A/%

1 559.0 528.0 10.7 | 565.0 541.0 119 | 5120 510.0 3.5

2 545.0 519.0 126 | 545.0 518.0 9.3 534.0 510.0 6.5

3 556.0 527.0 115 | 546.0 529.0 162 | 540.0 518.0 6.3

4 563.0 539.0 125 | 546.0 528.0 14.6 | 539.0 518.0 7.4

5 539.0 517.0 149 | 565.0 536.0 11.1 | 5420 508.0 10.3

6 571.0 544.0 12.1 | 5420 519.0 13.0 | 541.0 496.0 9.6
SE¥E | 5555 529.0 124 | 5515 528.5 12.7 | 5347 510.0 7.2
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Fig.2 Fatigue S-N curves of 7A65 aluminum alloy
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Tab.3 Fatigue S-N curve fitting results
WE | 10797 R/ MPa S-N A& T718 WEFHEEE | EERE R 2
REAM 260 1gN=8.22-1.791g(omax—255.6) | 3.0x104<N<107 0.972
1k 217 1gN=6.01-0.611g(0max—217.0) | 6.0x10*<N<107 0.995
2k 146 1gN=7.40-1.401g(omax—144.1) | 4.1x10*<N<10’ 0.981
3R 162 1gN=6.75-0.961g(0max—161.4) | 7.5x10*<N<10’ 0.999
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Fig.3 Fatigue fracture surface of non-anodized 7A65 specimen (Stress level 300 MPa)
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Fig.4 Fatigue fracture surfaces of anodized 7A65 specimens
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